
CROP CONDITIONS
 We’re approaching the summer crop bonanza time – watermelon and 
cantaloupe are coming in, maybe earlier than usual. Summer squash, 
zucchini, and cucumbers are still going strong, farm stands are full of 
sweet corn, along with peppers, tomatoes, and eggplant from the field. 
Pick-your-own fields are full of snap peas, string beans, and flowers, and 
cherry tomatoes are right around the corner. Most of the state got at least 
some much needed rain over the last week, with some locations getting 
more than an inch. It wasn’t necessarily enough to recharge irrigation 
ponds and streams, and it’s generally still dry out there, exacerbated by 
sweltering temperatures this week.

Our annual research farm field day is coming up in a few weeks on 
August 2. We hope some of you can join us for a tour of the UMass 
research farm in South Deerfield and to learn about the Extension re-
search going on. The Vegetable Program will present the downy mildew-

resistant cucumber varieties we’re evaluating this year, as well as downy mildew-resistant basil that we’re evaluating with 
Vitalis Seeds. We’ll also present our trials on OMRI-listed and biofungicide efficacy for Alternaria in brassicas and Cer-
cospora in chard, and a trial evaluating a new spray additive and sprayer technology developed by MIT alumni. Presenta-
tions will be followed by pizza, and plenty of time to chat with fellow ag service providers and growers. See the Events 
section for a full list of presentations and a registration link – we hope to see you there!
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From quaint farm stands to vertical hydroponic container growing! We visited Martha’s Vineyard this week and saw 
the wide range of practices that growers are using to feed the residents of the island. Photos: S. B. Scheufele
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PEST ALERTS
Basil

Basil downy mildew: Don’t forget to let us know if you see basil DM on resistant varieties this summer! Email us a 
picture at umassveg@umass.edu or call us at 413-577-3976.

Brassicas
Alternaria leaf spot is spreading in brassica plantings. See the article in this issue for more information on this disease.
Caterpillars and flea beetles continue to cause feeding damage in brassicas. For caterpillars, if controlling with in-
secticides, continue to scout regularly and treat if 20% of plants or more are infested prior to heading. Use a 10-15% 
infestation threshold for leafy brassicas and heading brassicas after head formation. Conventional materials effective 
against both caterpillars and flea beetles include many pyrethroids (e.g. Fastac, Baythroid, Brigade, Asana, Danitol, 
Declare, Warrior, Pounce, Mustang) and the diamides (e.g. Exirel for foliar applications or Verimark for soil applica-
tions at planting). Diamides are more expensive but have long residuals and will also protect against cabbage aphid. 
For organic growers, Bt products (e.g. Dipel, Xentari) are the most effective for caterpillars and are highly targeted to 
caterpillars actively feeding in your crop. Entrust is the most effective OMRI-listed material for flea beetles. Include a 
spreader-sticker to help materials adhere to waxy brassica leaves.

Chenopods
Cercospora leaf spot: Small amounts of Cercospora leaf spot were 
observed in a home garden in Hampshire Co. this week. This is the 
most common disease of chard and beets in the region and occurs 
wherever susceptible crops are grown. Spores overwinter on crop 
residues in the soil and can also be seed-borne. Leaf spots are 
small and round but can expand and coalesce into large blighted 
areas, and severe infestations can cause significant defoliation. On 
red cultivars of both beets and chard, leaf spots are often sur-
rounded by a red halo. If controlling with fungicides: Resistance to 
FRAC group 11 fungicides has been reported, so use other materi-
als in fields where group 11 products have been used repeatedly in 
the past. Other conventional options include Tilt (group 3), Fonte-
lis (7), and Merivon (7+11). Use the highest labeled rate of any product for best control. Tank-mixed Double Nickel 
and copper provided the best control among OMRI-listed products in Cornell Cooperative Extension research trials.

Cucurbits
Cucurbit downy mildew (CDM) is continuing to develop around the region. It was confirmed in cucumber in Frank-
lin Co. MA this week, and we also found small lesions in cantaloupe in our monitoring plot in South Deerfield, MA. 
It is likely present in central and eastern MA counties as well. Let us know if you see symptoms on your farm so we 
can report it to the regional reporting network – send us a photo at umassveg@umass.edu. Cucumber and cantaloupe 
remain the only cucurbit crops that are at risk currently. There is no need to spray summer or winter squash or wa-
termelon for CDM. Growers controlling CDM with fungicides should continue weekly sprays of a protectant (e.g. 
chlorothalonil, mancozeb, copper) + a DM-targeted material (e.g. Orondis, Omega, Ranman, Zampro, Zing!, Gavel, 
Ariston, Curzate, Tanos, Previcur Flex). Rotate between 2 targeted materials that are in different FRAC groups. 

 

     Contact Us:
Contact the UMass Extension Vegetable Program with your farm-related questions, any time of the year. We always 
do our best to respond to all inquiries. Office phone: (413) 577-3976 We are currently working remotely but check-
ing these messages daily, so please leave us a message! Email: umassveg@umass.edu

Home Gardeners: Please contact the UMass GreenInfo Help Line with home gardening and homesteading questions, 
at greeninfo@umext.umass.edu.

Cercospora leaf spot in beet
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Cucurbit powdery 
mildew (PM) is also 
present in cucurbit 
crops now. Powdery 
mildew is a different 
disease from downy 
mildew. Powdery 
mildew is a true fungus, 
while downy mildew 
is a fungal-like organ-
ism called an oomycete. 
This is important if 
you’re controlling these 
diseases using fungi-
cides – different fungi-
cides are needed to control powdery vs. downy mildew. All cucurbit 
crops are susceptible to PM, but there are resistant varieties of several 
crops available – see lists here. Crops tend to become more susceptible 
to PM when they start flowering and producing fruit. When a crop 
begins flowering, begin applying a PM protectant – effective materials 
include sulfur, horticultural oils, chlorothalonil, and copper. Chlorotha-
lonil and copper are also both effective against CDM. Copper is less 
effective than the other materials. When you first see PM in your crop, 
add a PM-targeted material to the tank (e.g. Vivando, Rhyme, Rally, 
Procure, Trionic, Gatten). Rotate between 2 targeted materials that are 
in different FRAC groups.

At this point in the season, in cucumber and cantaloupe, if you have powdery mildew present in your crop, the ideal 
spray program includes:

• A DM protectant*
• A PM protectant*
• 2 DM-targeted materials (rotate between them)
• 2 PM-targeted materials (rotate between them) 
*chlorothalonil (more effective) or copper (less effective but OMRI-listed options) are effective protectants for 
both

Squash vine borer trap counts are still relatively high at most trapping locations. At this 
point in the season, larvae are likely boring into stems of infested crops, and you may be 
seeing wilting plants. Several diseases can also cause cucurbit plants to wilt, but a sure 
sign of squash vine borer is a pile of sawdust-like frass at the base of the stem. Squash 
vine borer affects thick-stemmed cucurbit crops only (e.g. acorn squash, summer squash, 
zucchini, giant pumpkins). A pheromone trap capture of >5 moths/week warrants an 
insecticide spray in bush-type cucurbits; use a threshold of 12 moths/week in vining-type 
cucurbits.

Nightshades
Colorado potato beetle: Untreated potato and eggplant crops are now being fed on by both large and small larvae 
– we’re at the point in the season where it can be tricky to know whether the small larvae are the tail end of the 1st 
generation larvae or the earliest 2nd generation larvae. CPB populations readily develop insecticide resistance, so do 
not use the same chemical class on successive generations in the same year. In recent years in New England, we’ve 
suspected resistance to neonicotinoids, synthetic spinosyns, and Entrust. Labeled conventional products include many 
pyrethroids and neonicotinoids, spinosyns (e.g. Radiant, Entrust) novaluron (e.g. Rimon), cyromazine (e.g. Trigard), 
and diamides (e.g. Coragen for both potato and eggplant, Exirel for eggplant only). For organic growers, options other 

Table 1. Squash vine 
borer trap captures for 
week ending July 21

Whately 0
Leominster 9
Sharon 20
Southampton 9

Cucurbit powdery mildew produces powdery 
white growth on the top and bottom of cucurbit 

leaves.

Symptoms of cucurbit downy mildew on the top of 
a leaf (above) and sporulation on the underside of 

a leaf (below), in cucumber. 
Photos: M. T. McGrath
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than Entrust include azadirachtin, pyrethrin (e.g. PyGanic), and the biological control Beauvaria bassiana (e.g. Myco-
trol O, Botanigard). For small plantings, hand-picking/-squishing is effective.

Leaf roll: We received several 
more reports of leaf roll in 
tomato crops this week. This 
is a physiological response, 
usually to high temperatures, 
wet soils and high humidity, or 
heavy pruning. Usually, lower 
leaves will show this disorder 
first. Sometimes the rolling will 
reverse itself, other times not. 
This disorder usually has lim-
ited to no effect on plant health 
and yield. See the article in 
this issue for more information 
on leaf roll and other abiotic 
disorders of tomato.

Sweet Corn
European corn borer: Some 
parts of the state will reach 
1400 GDDs this week, marking 
the beginning of the 2nd flight 
of ECB. In the meantime, trap 
captures remain low for both 
the NY and IA strains. Corn 
earworm numbers are also 
low this week, with most sites 
on a 5- or 6-day spray interval 
if any spray is warranted. Fall 
armyworm moths have not 
arrived in earnest – one farm 
in Seekonk, MA is reporting 
moths, but no moths reported 
at other sites. With all that said, 
damage levels in corn is low 
right now.

ABIOTIC DISORDERS OF TOMATO
Field tomato season has begun, and high tunnel tomato harvest is already well 
underway. Now is the time to make sure you’re providing tomatoes with suf-
ficient nutrients and consistent water to avoid some of the disorders described in 
this article. All of the disorders described in this article are abiotic, meaning they 
are not caused by living pathogens but instead by environmental factors. In many 
cases, the answer to avoiding these disorders is proper fertility and consistent 
irrigation.

Blossom end rot is characterized by dark brown or black sunken areas at the 
blossom end of the fruit. The lesions are a direct result of a localized calcium 
deficiency at the blossom end. The dead tissue is initially brown or white and 
leathery but often becomes colonized by the saprophytic fungus Alternaria 

Table 2. Sweetcorn pest trap captures for week ending July 21

Location GDD1 
(base 50°F) ECB NY ECB IA FAW CEW CEW Spray 

Interval

Western MA
Deerfield 1354 1 0 0 2.5 6 days
Feeding Hills 1407 4 0 0 2 6 days
Granby 1368 3 0 0 3 6 days
Whately 1399 3 0 0 2 6 days
Central MA
Leominster 1328 1 0 0 3 6 days
North Grafton

1211
0 0 0 0 no spray

Sutton 0 0 0 0 no spray
Spencer 1277 0 0 0 1 no spray
Eastern MA
Bolton 1325 4 0 - 0 no spray
Haverhill* 1386 0 0 0 3 6 days
Ipswich* 1204 0 0 0 1 no spray
Littleton - 1 0 0 0 no spray
Millis - 4 1 n/a - -
North Easton

1354
- - - 5 5 days

Sharon 2 0 0 7 5 days
Sherborn 1374 0 0 0 1 no spray
Seekonk

1509
0 0 4 0 no spray

Swansea 4 0 - 4 5 days
- no numbers reported for this trap 
N/A this site does not trap for this pest
1GDDs are reported from the nearest weather station to the trapping site 
*Trap counts are from the previous week

Blossom end rot, with Alternaria alternata 
sporulation. Photo: D. Langston, Univ. of 

GA, Bugwood.org
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alternata, which only infects dead tissue and produces fuzzy black sporulation. Although calcium deficiencies in the 
soil are sometimes responsible for blossom end rot, much of the time, blossom end rot is the result of plant water stress. 
Calcium is taken up primarily through the water-conducting tissues of the plant, so when the soil is dry or the plant’s roots 
are compromised and the plant isn’t taking up water, calcium deficiencies develop. Blossom end rot can be prevented by 
regular watering to avoid extreme fluctuations in soil moisture. In high tunnel tomatoes, it is recommended to use more 
than one drip line per bed to ensure that the entire extensive root system is able to supply sufficient water to the lush foli-
age. Be careful to avoid overwatering, though, as this can lead to root rots or other physiological disorders. Use of soil 
moisture monitors can help dial in watering needs. High soluble salts, low calcium, and high cation (potassium, magne-
sium or ammonium) levels in the soil may also contribute to blossom end rot; other cations may out-compete calcium on 
soil exchange sites, making it unavailable to the plant. Management: Plant into sites with good soil drainage. Use plastic 
or other mulch to maintain soil moisture. Avoid aggressive cultivation that damages 
crop roots. Maintain sufficient, even soil moisture. Use soil nutrient testing to moni-
tor soil soluble salts and cation ratios, and maintain adequate calcium in the soil.

Leaf roll is usually a reaction by the plant to conserve water by reducing the surface 
area exposed to solar radiation. This disorder is often seen just after plants are heav-
ily pruned under dry soil conditions, but oddly enough, leaf roll disorder also has 
been found to be caused by excess soil moisture coupled with extended high tem-
peratures. If the tomato plant’s foliar growth is more vigorous than root growth and 
we are hit with a hot, dry period, the foliage may transpire water faster than the root 
system can absorb it from the soil, and the plant’s reaction is to roll it’s leaves up to 
reduce transpiration. This disorder primarily affects lower leaves. Leaf rolling can 
also result from growing high-yielding cultivars under high-nitrogen fertility pro-
grams. Cultivars selected for high yield or early ripening tend to be the most suscep-
tible and indeterminate cultivars are more sensitive than determinate. The good news 
is that leaf roll rarely affects plant growth, fruit yield, or fruit quality. Some viruses 
can look similar to tomato leaf roll, but if the symptoms appear suddenly, involve 
many of the plants in a field, and largely affects lower leaves, it is probably just 
physiological leaf roll. Management: Reduce symptoms by maintaining consistent, 
adequate soil moisture (~1 inch per week during the growing season, which will also 
help with calcium uptake, reducing blossom end rot incidence). Do not prune heavily 
during hot, dry conditions or over-fertilize with nitrogen.

Catfacing: Tomatoes are considered “catfaced” if the blossom scar is enlarged or 
perforated. This can happen to both field and greenhouse tomatoes, and is more com-
mon in heirloom cultivars. Often times, the fruit becomes extremely misshapen, but 
fruit distortion is not necessary to classify it as catfaced. This disorder has not been 
extensively researched and is still not fully understood. Cold temperatures during 
flowering have been shown to increase incidence of catfacing, as have extreme fluc-
tuations in night versus day temperatures. Damage from thrips to the side of the pistil 
of tomato flowers can also cause this disorder, and under some conditions, pruning 
and high nitrogen levels can increase catfacing incidence. Catfacing can increase 
chances of fruit becoming infected via the rough blossom scar by black mold rot, a 
disease caused by several different fungi. Management: Avoid excessive pruning 
and nitrogen fertilization. Avoid low greenhouse temperatures for both greenhouse 
tomatoes and transplants. Use cultivars that are less prone to catfacing.

Stitching/Zippering is the term for when a thin, brown, necrotic scar extends from 
the stem to the blossom end on fruit. The longitudinal scar has small transverse scars 
along it, making it resemble a zipper or seam. Fruit can have one or several scars. 
This disorder is purely cosmetic and does not affect the edibility of the fruit, but 
may render fruit unmarketable. Zippering is caused by anthers (the pollen-producing 
flower part) fused to the ovary wall of newly forming fruit. This disorder occurs 
more frequently in cool weather. Management: Plant cultivars that are less suscep-

Catfacing in heirloom tomatoes.
Photo: K. Campbell-Nelson

Tomato leaf roll

Stiching/zippering.
Photo: J. Howell
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tible to stitching/zippering. Avoid low greenhouse temperatures.

Fruit cracking can occur in several different 
patterns – radial cracks starting at the stem scar, 
concentric cracks circling the fruit shoulders, small 
cracks around the shoulders called “rain checking”. 
These cracks are caused by excessive water uptake 
by the plant during fruit development, when inte-
rior tissues expand faster than the inflexible skin. 
High temperatures can make fruits more suscep-
tible to cracking, and cultivars with large fruit 
tend to be more susceptible. Opportunistic fungi 
and bacteria can enter the fruit through cracks 
and cause fruit rots. Management: Provide even 
irrigation and plant cultivars with smaller fruit that 
are less susceptible to cracking.

Yellow shoulder is commonly caused by potassium deficiency in tomato. Recent sur-
veying by several New England state Extensions has shown that tomatoes, especially 
high tunnel tomatoes, have very high potassium requirements and crops tend to be de-
ficient. Nutrient recommendations for high tunnel tomatoes have been overhauled in 
the current edition of the New England Vegetable Management Guide. Current recom-
mendations advise growers to fertilize based on the potential yield of your crop (with 
indeterminate, disease-resistant cultivars planted early into heated tunnels expected to 
yield more than heirloom or determinate cultivars planted later). Click here to see the 
full recommendations in the high tunnel tomato section of the Guide. One recommen-
dation for K fertility in high tunnel tomatoes is to apply ¼ lb of K/1000 ft2 through the 
drip every week for 10 weeks, using potassium sulfate fines. In both the field and high 
tunnels, the following factors can also lead to K deficiency in tomatoes: waterlogged 
and/or compacted soils, above-optimal nitrogen application rates, excessive application of potassium competitors, and 
excessively large or dense canopies. Some cultivars, including those with green shoulders that lack the uniform ripening 
gene, are also more prone to developing yellow shoulder than others. High temperatures and sun can also cause this disor-
der, both by directly damaging fruit tissue and by inducing water stress that can limit the uptake of K.

Blotchy ripening, gray wall, and internal whitening: These three disorders are 
not well-understood and tend to be confused with each other. Blotchy ripening is 
characterized by yellow or orange discolored areas on tomato fruit surfaces. Toma-
toes with gray wall have grayish-brown discolorations on the fruit wall and may also 
exhibit internal browning. Gray wall typically appears on green fruit before ripening. 

‘Gray wall’ is the term used when the outer fruit walls turn brown or gray and collapse, 
compared to ‘internal whitening’, which refers to when the outer and inner fruit walls 
become white and corky. Factors that increase the severity of these disorders include 
cloudy weather, wet and cool conditions, high nitrogen, low potassium, and com-
pacted soils. Good irrigation and nutrient management will reduce the risk of these 
disorders. 

Ripening disorders, including yellow shoulder, blotchy ripening, gray wall, and inter-
nal whitening, are most prevalent when air temperatures during mid-late stages of fruit ripening are extreme (e.g., below 
60°F and/or above 90°F) or highly variable, when humidity levels remain high, and/or when these conditions prevail and 
light levels are low. Unfortunately, these are not uncommon conditions in New England and are largely out of our control. 
Tomato mosaic virus can cause similar symptoms of uneven fruit ripening and should be ruled out as the underlying cause.

Jerry Brust, IPM Vegetable Specialist at the University of Maryland, researches the management of abiotic disorders in 
tomato; he recommends using white plastic mulch laid early in the season to keep the crop cooler and using shade cloth 
on your most marketable cultivars. In over 5 years of trials, Brust’s research has shown that a 30% filtering shade cloth 

Yellow shoulder. Photo: G. Higgins

Small concentric cracks (left) and radial cracking (right). 
Photos: G. Higgins and G. Johnson

Internal whitening. Photo: G. Brust
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increases marketable yields by 20-50%, depending on the year. A 4 ft-wide shade cloth covering even a quarter of the crop 
canopy is sufficient to achieve this increase in yield, and the cloths may be used for many years.

These disorders are irreversible in fruit that are already symptomatic, but changes to fertility and irrigation can prevent 
the disorder from affecting younger fruit. Take measures now to ensure that your tomatoes are receiving sufficient and 
consistent water and nutrients, and take note of any abiotic disorders that occur this year in order to make changes to your 
fertility and irrigation plan for next year.

Sources:
Brust, Jerry, IPM Vegetable Specialist, University of Maryland; jbrust@umd.edu. “Other Fruit Problems with the 2016 
Tomato Crop” Weekly Crop Update, Delaware Cooperative Extension. August 26, 2016. 

Johnson, Gordon, Extension Vegetable & Fruit Specialist; gcjohn@udel.edu “Blossom End Rot Now Showing Up”. 
Weekly Crop Update, Delaware Cooperative Extension. June 26, 2015. 

Johnson, Gordon, Extension Vegetable & Fruit Specialist; gcjohn@udel.edu “Fruit Cracking in Tomato”. Weekly Crop 
Update, Delaware Cooperative Extension. August 7, 2020. 

Maynard, Liz, Assistant Professor of Horticulture, emaynard@purdue.edu, 219-531-4200. “Yellow Shoulder and inter-
nal white tissue in tomatoes” Veg Crop Hotline, Purdue Extension. August 7, 2014.

Scott, J.W. 2014. “Zippering” and “Catfacing”. Compendium of Tomato Diseases and Pests, 2nd ed., eds, J.B. Jones, 
T.A. Zitter, T.M. Momol, and S.A. Miller.

--UMass Extension Vegetable Program

ALTERNARIA LEAF SPOT IN BRASSICAS
Alternaria leaf spot is the most common disease of brassicas in the 
Northeast and occurs wherever brassica crops are planted. It can 
be caused by several fungi in the genus Alternaria, but the species 
most damaging to vegetable brassica crops are A. brassicae and 
A. brassicicola. Disease development is favored by cool tempera-
tures and long periods of leaf wetness or high relative humidity, 
and Alternaria leaf spot can be a limiting factor in the production 
of brassica vegetable and seed crops in regions where these con-
ditions are common. In the Northeast, we usually see Alternaria 
infections start during humid summer weather, and continue into 
the fall when brassica leaves are remaining wet for long periods 
of time due to dew. Infection can cause reduction in crop quality 
and yield through damage to seedlings, leaves, and heads. Brussels 
sprouts can be rendered unmarketable by Alternaria lesions on the 
buds. The disease can spread in storage, so management is espe-
cially important for storage crops like cabbage and crops should be 
inspected for early symptoms before storing. 

The initial symptoms of Alternaria leaf spot are small black dots 
surrounded by chlorotic haloes. As the disease progresses, lesions 
expand into characteristic, dark brown to black circular leaf spots 
with target-like concentric rings. The centers of lesions often turn 
brown and crack or fall out, giving the leaf spots a shot-hole ap-
pearance. Individual spots coalesce into large necrotic areas and 
leaf drop can occur. Symptoms typically appear on older, lower 
leaves first and then move up the plant as the disease progresses. 
Lesions can develop on cauliflower curds and broccoli heads in 
addition to the leaves, as well as on petioles and stems.

Alternaria leaf spot lesions on cabbage leaf. 
Photo: S. B. Scheufele

Alternaria head rot in broccoli. Photo: C. Hoepting

7



Alternaria species overwinter primarily in diseased crop debris. The pathogen can also survive on seed, both internally 
and on the seed surface. The main means of introduction into new areas is on infested seed. However, Alternaria fungi 
produce a profuse amount of airborne spores that can spread easily from field to field and farm to farm within an area 
once the disease is established. In addition to spreading via wind, spores of Alternaria are spread within fields by splash-
ing water as well as insects, equipment, and workers moving through fields. 

Spore production is favored by exposure to high humidity (~87%) and temperatures between 68 and 86 °F. Spores are 
released during warm, dry periods after a rain. The optimal conditions for new infections are temperatures between 55 and 
75° F and high relative humidity or periods of long leaf wetness. Spores produced in the summer heat will proliferate once 
the weather cools going into the fall. 

Management
• Buy certified, disease-free seed, or treat seed with hot water to eliminate any Alternaria spores. UMass Extension 

can treat most brassica seeds, see UMass Hot Water Seed Treatment Service for more information.
• Select disease-tolerant cultivars. There are no cultivars of any brassica crop that are truly resistant but some culti-

vars may have characteristics that reduce incidence. In broccoli, look for cultivars with tight, well-domed heads. 
• Practice long rotations (at least 3 years) with non-brassica crops.
• Avoid planting succession crops in close proximity to each other and rotate late-season crops to new fields away 

from early-season brassicas.
• Control brassica weeds, which can serve as alternate hosts.
• Avoid overhead irrigation, especially during broccoli, cauliflower, and cabbage head development. Allow sufficient 

drying time before nightfall if overhead is used. 
• Work in young, uninfected plantings first, and older, infected plantings last.
• Incorporate diseased plant debris into the soil immediately after harvest.
• Eliminate cull piles and manage compost piles well in order to promptly break down infected crop residues and 

prevent them from becoming sources of inoculum.
• Control flea beetles, which can spread Alternaria spores as they move through crops. For information on controlling 

flea beetles, see the article in the May 26, 2022 issue of Veg Notes.
Chemical Control. See Table 1 for recommended fungicides for Alternaria leaf spot and head rot. (The table also includes 
a column for efficacy of the same materials against downy mildew of brassicas.) The table and associated recommenda-
tions are from Christy Hoepting, Cornell Cooperative Extension Vegetable Specialist, based on results from an on-farm 
trial conducted in 2018 under severe Alternaria pressure. For more information on this trial and an example of an Alter-
naria fungicide spray program, see Hoepting’s full article article in the August 19, 2020 issue of Cornell Veg Edge.

General tips for controlling Alternaria with fungicides:
• Spray fungicides preventively before disease establishes itself because lower frame leaves serve as inoculum to infect 

heads. Bravo would be an economical choice at this timing.
• Once the canopy fills in, aeration is reduced, and leaf wetness is prolonged. Begin application of systemic/translami-

nar fungicides with very good to excellent activity on Alternaria at this time.
• Use an adjuvant with fungicides that have translaminar or systemic activity (all fungicides in Table 1 except Bravo) 

for improved efficacy. 
• Do not apply a copper bactericide in the same tank mix with an adjuvant; excessive leaf burn injury may occur.
• All fungicides listed in the table 1 except Bravo are at risk of Alternaria developing resistance. See specific product 

labels for rotation restrictions and seasonal maximum use rates. Be mindful of pre-mixes that have more than one 
FRAC group per fungicide that need to be managed for fungicide resistance. 

Best management practices for avoiding fungicide resistance: 
• Do not apply a product more than 1-2 times before alternating to another FRAC group. 
• Do not use more than 2 applications per FRAC group per crop. Bravo is the exception to this, because its multi-site 
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mode of action reduces its risk for fungicide resistance and may be used up to 7 times.
• Save products with 0 (Endura, Quadris, Luna Sensation), 1 (Quadris Top) or 3 (Priaxor) days PHI for close to and dur-

ing harvest.
• Be aware that it is highly suspected (not officially confirmed) that Alternaria has developed fungicide resis-

tance to Quadris (a.i. azoxystrobin). Therefore, use of Quadris and other FRAC 11 fungicides (such as Cabrio) 
are not recommended for control of Alternaria. Premixes with FRAC 11 that contain FRAC 3 or 7 (such as Quad-
ris Top and Priaxor) are okay, because it is the FRAC 3 and 7s that are doing the work.

• Do your fungicide spray program “puzzle” ahead of time. Although there are a lot of fungicide options, it can be 
tricky to not exceed 2 apps per FRAC per crop, especially when so many products contain premixes of two FRAC 
groups. It is a good idea to design a 4-week program to use from full canopy fill through harvest. Prior to this, Bravo 
should suffice. Start with the products that you want to use during harvest with 0 PHI and work backwards to avoid 
no more than 2 apps per FRAC. Although expensive, Switch (FRAC 9, 12) is an excellent rotation partner with the 
many FRAC 3 and 7 products.

--UMass Extension Vegetable Program, with chemical recommendations from “Fungicide Recommendations for Alter-
naria Leaf Spot & Head Rot in Broccoli” by Christy Hoepting, Cornell Cooperative Extension, originally published in 

Cornell Veg Edge Vol. 16 Iss. 20, August 19, 2020. Additional source: Alternaria Leaf Spot of Brassicas – Cornell 
Cooperative Extension.

Table 1. Fungicide Recommendations for Controling Alternaria Leaf Spot and Head Rot in Brassicas
Product 

and 
Rate/A

Active 
Ingredient

FRAC1

Group
PHI Restricted 

Use2
Maximum 

Use

Rotation 
Restric-
tions3

La-
beled-
Crops 

Disease Control

ALS5 DM5

Bravo Weather 
Stik 

1.5 pt
chlorothalonil M5 7 days No 11.7 pts 

(= 7 apps) ALL4 Mediocre Good

Quadris 
6-15.5 fl oz azoxystrobin 11 0 days No 90 fl oz 

(= 5-15 apps) ALL4 Mediocre Good

Switch  
10-14 oz

cyprodinil + 
fludioxonil

9

12
7 days No 56 oz 

(= 4-5 apps) 2 ALL4 Excellent None

Priaxor 
6-8.2 fl oz

fluxapyroxad + 
pyraclostrobin

7

11
3 days Yes 24.6 fl oz 

(= 3 apps) 2 ALL4 Best Good

Endura  
6-9 oz boscalid

7

11
0 days No 18 fl oz 

(= 2 apps) 2 ALL4 Excellent None

Luna  
Sensation  
5-7.6 fl oz

fluopyram + 
trifloxystrobin

7

11
0 days Yes 15.3 fl oz 

(= 2 apps) 2 ALL4 Excellent Good

Inspire Super  
16-20 fl oz

cyprodinil + 
difenoconazole

9

3
7 days No 80 fl oz 

(= 4 apps) 2 ALL4 Very 
Good None

Quadris Top  
12-14 fl oz

azoxystrobin + 
difenoconazole

11

3
1 day No 56 fl oz 

(= 4 apps) 1 ALL4 Very 
Good Good

1FRAC: Fungicide Resistance Action Committee group.  Fungicides that belong to the same FRAC group are at risk for developing cross-
resistance.  For best fungicide resistance management practices, fungicides belonging to different FRAC groups should be rotated. 
2Restricted Use: DEC spray license required to use. 
3Rotation Restrictions: Number of applications before you must rotate to another FRAC group 

4ALL Cole crops includes broccoli, cabbage, cauliflower and Brussels sprouts. Often, kale, collards, kohlrabi and mustard greens also on 
label.  
5ALS: Alternaria leaf spot and head rot. Relative disease control based on 2018 on-farm fungicide trial. DM: downy mildew. Best control 
of DM is provided by Orondis Opti/Ultra, Revus and Presidio. 
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GARLIC HARVEST, CURING & STORAGE
Garlic has been harvested already on many farms throughout the region. This is a big task that usually occurs around 
mid-late July. Last week, we published a short explanation from Crystal Stewart-Courtens of Cornell University on how 
to know when garlic is ready to harvest, as timing can be tricky. To summarize Crystal’s message: heads should be left in 
the ground as long as possible to attain maximum bulb size (which doubles in the last stage of growth), but not so long 
that the cloves begin to separate, as overripe bulbs sell and store poorly. Harvest when leaves begin to turn yellow, but 
when about 60% are still green—one rule of thumb is to harvest when there are a minimum of three leaves left that have 
not begun to brown at the tips. Check bulbs by cutting through the head sideways to see if the cloves fill the wrappers – if 
they are loose within the wrappers, the garlic has a little ways to grow. A little of the outermost wrapper may have started 
to discolor at this point. Harvest before the cloves start to separate from each other within the bulb, which can happen 
relatively quickly, especially in a wet year. It is better to harvest too early than too late.

Use hand tools to loosen soil under the bulbs or a mechanical harvester to undercut the bed. Pulling bulbs out when they 
are tight in the ground can open wounds at the stem-bulb junction and allow for fungal infections. Fresh bulbs bruise 
easily and these wounds can also encourage infection. Don’t knock off dirt by banging bulbs against each other, boots, 
shovels, or buckets— shake or rub gently, and leave the rest to dry out during curing. 

If short on curing space, tops can be cut in the field, with 
a sickle bar mower or by hand, down to 1.5 to 6 inches 
long. In many cases, topping vs. not is dictated by curing 
scenerios—leaving tops on can facilitate hanging bulbs 
to cure, whereas topping plants is more conducive to cur-
ing in bulb crates or mesh bags. Cornell trials indicated 
that disease incidence does not increase when trimming 
garlic down at this stage.

Curing is important for successful bulb storage and 
finding the ideal conditions for curing can be a challenge. 
Curing in the field runs the risk of sunscald, while curing 
in poorly ventilated barns can result in yield loss from 
disease. Good airflow around the bulbs is critical. Avoid 
high temperatures (generally above 90°F) and bright 
sunlight. Stewart-Courtens notes that garlic will dry well 
at 110°F but a physiological disorder called waxy break-
down starts to occur at about 120°F, so be sure to monitor temperatures in the drying area. Rapid curing can be achieved 
by placing trimmed bulbs roots-up on 1” wire mesh in a hoophouse or high tunnel covered with a shade cloth, and with 
the sides and ends open. A well-ventilated barn will also work, but be sure that bulbs are hung with adequate air circula-
tion or on open racks up off the floor. Curing takes 10-14 days and is complete when the outer skins are dry and crispy, 
the neck is constricted, and the center of the cut stem is hard. 

Storing Bulbs. After curing, garlic can be kept in good condition for 1 to 2 months at ambient temperatures of 68 to 86°F 
under low relative humidity (< 75%). However, under these warm conditions, bulbs will eventually become soft, spongy 
and shriveled due to water loss. For long-term storage, garlic is best maintained at temperatures of 30 to 32°F with low 
relative humidity (60 to 70%). Good airflow throughout storage containers is necessary to prevent any moisture accumu-
lation. Under these conditions, well-cured garlic can be stored for 6-7 months. Storage at higher temperatures (60°F) may 
be adequate for the short term, but it is important to select a place with low relative humidity and good air flow. As with 
onions, relative humidity needs to be lower than for most vegetables because high humidity causes root and mold growth; 
on the other hand, if it is too dry the bulbs will dry out. 

Storing Seed. Garlic bulbs that are to be used as seed for fall planting of next years’ crop should be stored at 50°F and at 
relative humidity of 65 to 70%. Garlic cloves break dormancy most rapidly between 40 to 50°F, hence prolonged storage 
at this temperature range should be avoided. Storage of planting stock at temperatures below 40°F results in rough bulbs, 
side-shoot sprouting (witch’s brooms) and early maturity, while storage above 65°F results in delayed sprouting and late 
maturity.

Curing untopped garlic
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Garlic cloves used for seed should be of the highest quality, with no disease infections, as these can be spread to new 
fields and to the next year’s crop. See our Culling Garlic: Don’t Store or Plant Infected Bulbs article for what diseases 
and pests to look out for when preparing seed garlic. One of the most important clove-borne pests of garlic is garlic 
bloat nematode—keep an eye out for symptoms of this devastating pest and submit samples to the UMass Plant Disease 
Diagnostic Lab to make a positive identification; for submission instructions and contact info visit https://ag.umass.edu/
services/plant-diagnostics-laboratory.

Over 2019 and 2020, Christy Hoepting of Cornell Cooperative Extension, conducted trials to evaluate various garlic cur-
ing and storage conditions. A planting of German hardneck garlic was divided up between 13 and 24 storage regimes in 
2019 and 2020, respectively, and bulb characteristics including % shrink, bulb density, bulb firmness, wrapper tightness, 
bulb color, and Fusarium and black mold incidence were evaluated. Here are some take-home messages from the trials:

• The best-performing treatment was curing in a greenhouse with open sides, no fans, with garlic in mesh bags in a 
single layer on wooden pallets. After curing, the garlic was stored in a steel barn, where temperatures never dropped 
below 50°F and relative humidity ranged from 50-80%.

• Warm and humid storage conditions resulted in high incidence of Fusarium bulb rot, as would be expected.
• Cold storage reduced the incidence of Eriophyid mites, as lower temperatures inhibit their reproduction. E. mite popu-

lations will grow at room temperature. 
• No consistent trends were observed in regards to topping vs. not topping. Neither practice led to higher rates of dis-

ease incidence or consistent differences in bulb quality. However, it does take longer to cure garlic with tops on (see 
Table 1).

• Washing or rainfall during curing reduced bulb quality and increased disease.
• Curing garlic in 1-ton boxes with heated forced air reduced bulb quality.

A useful summary from Hoepting’s write-up: “No matter the post-harvest practices used by our growers, the garlic came 
back fairly high quality. If you are happy with the quality of your garlic, do not change a thing. If your garlic has softer 
bulbs and looser wrapper leaves than you would like, consider adjusting your curing or storage conditions. Perhaps, it is 
being kept in the curing phase for too long and is being overdried. Maybe, you can cure it slower with natural ventilation 
instead of with fans, or top the bulbs to leave a longer neck (e.g. 6”). If you have issues with E. mites showing up after 
storage, consider storing your garlic under cooler conditions. In very general terms, high humidity (>85%) for prolonged 
periods of time, no matter the temperature, can exacerbate diseases.”

--UMass Extension Vegetable Program. Cornell Cooperative Extension garlic storage trials originally reported in Cornell 
Veg Edge Volume 18 Issue 14, on July 13, 2022.

FDA PROPOSES COMPLIANCE DATE EXTENSION FOR PRE-HARVEST AGRICULTURAL 
WATER REQUIREMENTS
Key points:

• We’ll keep you posted about the finalized pre-harvest water rule and compliance timeline.
• If you’re covered by FSMA, plan to comply with post-harvest water requirements (including water testing, in some 

cases) by January 2023 for the largest businesses (see timeline below).

Table 1. Total time required to cure garlic topped to 2-3” vs. 6-7” (Callahan et al. 2020)

Curing Condition
No. of Days to Complete Curing

Topping Conditions of Garlic During Curing
Temperature Relative Humidity Topped to 2-3” necks Topped to 6-7” necks

80°F 90% 19 days 33 days
80°F 70% 11 days 19 days
105°F 90% 7 days 9 days
105°F 70% 6 days 7 days
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This week, FDA issued a supplemental notice of proposed rulemaking that would extend the compliance dates for the 
FSMA Produce Safety Rule pre-harvest agricultural water provisions. 

Last December, FDA issued a new proposed rule regarding agricultural water that would replace some of the provisions 
finalized in 2015. The original rule stated that farms required to comply with the FSMA Produce Safety Rule must create 
a microbial water quality profile (MWQP) for each agricultural water source used for any pre-harvest activities. The 
MWQP would consist of results from 20 water samples over 2-4 years for each surface water source, with 5 additional 
samples taken annually thereafter, and 4 samples in the first year for each ground water source, with one additional 
sample annually thereafter. The original rule also included requirements for all water used in harvest and post-harvest 
activities. Water used post-harvest (e.g., for vegetable washing, cooling, or cleaning of food contact surfaces) must be 
free of generic E. coli and any untreated ground water used for these activities must be sampled 4 times in the first year 
and once annually thereafter to ensure this quality criterion is met. 

Changes apply to pre-harvest water requirements
The rule proposed in December, if finalized, would eliminate the testing requirement for pre-harvest water and 
replace it with a requirement to conduct a pre-harvest agricultural water assessment for each water source at least once 
annually. Growers would be required to consider certain factors in their assessment including the degree to which the 
system is protected from contamination and the type of application method used. The proposed rule keeps the testing 
requirement for post-harvest water. The public comment period for the proposed rule closed this past April and we’re 
waiting for FDA to consider those comments and issue a final rule. 

New compliance dates proposed
The proposed rule issued this week provides a timeline for implementation of the pre-harvest provisions of the rule, 
according to the size of farm businesses by annual sales. (If you’re unsure if you have to comply or what size your 
business is, use our tool here: Do I Need to Comply with the FSMA Produce Rule?)

• Large businesses will have 9 months after the final rule becomes effective to comply
• Small businesses: 1 year and 9 months after the effective date of a final rule
• Very small businesses: 2 years and 9 months after the effective date of a final rule

FDA is not proposing new effective dates for the post-harvest provisions, but it has stated that it will continue enforce-
ment discretion (meaning it is choosing not to enforce these parts of the rule) until the following dates:

• January 26, 2023, for large businesses
• January 26, 2024, for small businesses; and
• January 26, 2025, for very small businesses

FDA is accepting public comments ONLY with respect to the compliance dates for the proposed pre-harvest agricultural 
water provisions. Comments can be viewed and submitted here.

If you’d like help with water testing, understanding how these changes might impact your farm or with implementing 
other food safety practices, contact Lisa McKeag, 413-658-8631 or lmckeag@umass.edu.

--Lisa McKeag, UMass Extension Vegetable Program

NEWS

Reach Out to Get Involved With Developing Communication Resources
Looking for volunteers! Do you have Spanish-speaking workers on your farm and want to improve communication? 
Lily Harris-Hendry is an undergraduate student working with UMass Extension this summer. She is looking to con-
nect with Spanish-speaking agricultural workers to develop English-language resources.  

If interested, please contact Lily at lharrishendr@umass.edu or 413-362-9955.
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MassDEP’s GAP III Energy Grant Program Expanded to Include New Sectors
Nonprofit agricultural/food distribution and small food distribution and processing businesses, among other catego-
ries, may now apply for a GAP III Energy Grant. Eligible projects include energy efficiency projects such as HVAC 
upgrades and clean energy projects such as solar photovoltaic and battery storage systems. 
For more examples and for full eligibility and application information, click here. 
The grant application deadline for non-profits and small businesses is Friday, July 29, 2022.  

MA Farm Energy Program (MFEP) - Energy Audits 
Remember, MDAR’s Farm Energy Program has funds to help farms cover audits, energy efficient projects, and select 
renewable energy projects. We are still providing these services remotely.
You will need a technical assessment to file an energy grant application whether with MDAR or USDA. Start planning 
now. If you wait too long you may not be able to have one scheduled in time! MFEP pays 75% of the technical assess-
ment, first come, first served. Our MFEP is providing tele-assessments during this trying time.
Contact MFEP now for more information through the Center for EcoTechnology (CET), our partner carrying out the 
MFEP: 413-727-3090, info@massfarmenergy.com, or visit www.massfarmenergy.com, submit a Request Form, and 
then you will be contacted.

EVENTS

Soil Health in the Field
Join UMass Extension for two hands-on soil health workshops at the South Deerfield Research Farm this summer!

Field Tests & Plant Indicators
When: Wednesday, July 27, 2022, 10am-12:30pm
Where: UMass Crop & Animal Research & Education Center, 89 River Rd., South Deerfield, MA 01373
Registration: Free! Space is limited. Click here to register.
Have you ever heard a certain plant can indicate low calcium, high compaction, sweet soil, etc.? Join us to discover 
what elements of this traditional knowledge hold true, and when you would be better off getting a laboratory soil 
test. This is an in-field workshop lead by Dr. Sam Corcoran of UMass, in partnership with Caro Roszell and Julie 
Fine of American Farmland Trust. Participants will learn to use simple and accessible in-field tests to assess soil 
health on both row crop and hay fields. These tests are a fast and cost-effective tool that can be used by farmers, 
conservation agents, agriculture service providers, and researchers alike. In addition, we will investigate the valid-
ity of using “weeds” as soil fertility and soil health indicators.
If you would like to stay for a BYOL picnic (bring your own lunch) please bring a picnic blanket or a lawn chair, 
and feel welcome to enjoy the scenery and chat with soil-health minded friends and colleagues. Coffee and donuts 
will be provided in the morning. 

Earthworm Sampling and Earthworm Indicators
When: Tuesday, August 30, 2022, 9:30am-1pm
Where: UMass Crop & Animal Research & Education Center, 89 River Rd., South Deerfield, MA 01373
Registration: Free! Space is limited. Click here to register.
Earthworms are a favorite field-indicator of soil health. While you might think all earthworms are created equal, 
earthworms are categorized based on behavior and location in the soil. Learning to identify the earthworms that 
we sample can enhance our interpretation of this soil health indicator and give us a better understanding of soil pro-
cesses. This workshop is lead by entomologist Dr. Olga Kostromytska with UMass Extension and earthworm ex-
pert Dr. Annise Dobson of Yale University. This workshop is appropriate for complete beginners and experienced 
samplers alike. We will take samples in row crop, hayfield, and forest soils and practice identification using a key, 
hand lens, and dissecting microscopes. Earthworm types collected from each of the three fields will be compared, 
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and we will discuss how we can use these findings to interpret the soil health. This is a translatable skillset valu-
able for agricultural service providers, farmers, and scientists.
If you would like to stay for a BYOL picnic (bring your own lunch) please feel welcome to do so. Bring a lawn 
chair or picnic blanket to sit outside, enjoy the scenery, and chat with soil health minded friends and colleagues. 
Coffee and donuts provided in the morning.

UMass Research Farm Field Day
When: Tuesday, August 2, 2022, 4-6:30pm
Where: UMass Crop & Livestock Research & Education Farm, 89 River Rd., South Deerfield, MA
Registration: This event is free and open to all. Please pre-register so that we can get a head count for food! Click here 
to register for this event. 
Join UMass Extension for a field day at the South Deerfield Research Farm and hear about the research being con-
ducted at the farm this summer. The farm tour and presentations will be followed by a light dinner and plenty of time 
for talking with fellow growers and agricultural service providers. There will be 1.5 pesticide credits available at this 
event. To receive credits, you must sign in at the beginning of the event and stay for the full duration.

Presentations will include:
• Basil downy mildew resistance
• Bio-and OMRI-listed fungicides to control diseases of vegetable crops
• Downy mildew-resistant cucumber varieties
• Developing a new spray additive to improve spray coverage and reduce pesticide use
• The UMass Student Farm
• Dual-use solar for vegetable farms
• Innovative summer forages in the Northeast: upright crabgrass, sudangrass, and pearl millet
• Stem cells in agriculture
• Food as medicine? Bumble bee foraging behavior in response to disease, and consequences for ‘medicinal’ plants
• Corn and sorghum intercropping to reduces greenhouse gas emissions and fertilizer loss
• Evaluating bumble bee preferences for medicinal and non-medicinal varieties of basil

UConn Greenhouse Biological Control Conference
When: Tuesday, August 16, 2022
Where: Jones Auditorium, Connecticut Agricultural Experiment Station, New Haven, CT
Registration: $30. Pre-registration required. Registration includes a bagged lunch. Click here to register.
UConn Extension is sponsoring a Greenhouse Biological Control Conference. The speakers featured at this educa-
tional program include: 

• Ron Valentin, Anatis BioProtection, who will be speaking on Update on Banker Plants
• Suzanne Wainwright Evans, Buglady Consulting, who will be speaking on Releasing Natural Enemies, and 

Grower Case Studies: What’s Working? 
• Michael Brownbridge, Bioworks, who will be speaking on Enhancing the Use of Biological Fungicides in a 

Biologically Based IPM Program 
• Elwood Roberts, Plant Products/Biobest, who will be speaking on Tips on How to Effectively Integrate Bio-

logical Controls and Chemical Controls  
Registration or refund questions? Contact Carla Caballero, carla.caballero@uconn.edu. 
Program or payment questions? Contact Leanne Pundt, leanne.pundt@uconn.edu.
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Disclaimer:  Program format is subject to change based on the University of Connecticut and the State of Con-
necticut’s COVID 19 guidelines and policies. If access to the venue or seating capacity changes, the program will be 
changed to a virtual format. 

*This work is supported by the Crop Protection and Pest Management grant no. 2017-70006-27201 from the USDA 
National Institute of Food and Agriculture.

Twilight Meeting at Harvest Farm
When: Wednesday, August 24, 2022, 4-6pm
Where: Harvest Farm, 125 Long Plain Rd., South Deerfield, MA 01373
Harvest Farm in Whately/South Deerfield will host us for a twilight meeting covering several post-harvest topics, 
including the vacuum cooler Harvest Farm recently purchased with a MA Food Security Infrastructure Grant. More 
information coming soon!

Save the Date - Pollinator Habitat Workshop
When: Thursday, Sept. 22, late afternoon/early evening (exact time TBA)
Where: Just Roots Farm, 34 Glenbrook Dr, Greenfield, MA 01301
Come learn about the nuts and bolts of installing pollinator habitat on your farm, including where to find funding and 
who to contact for assistance. Includes a short presentation and a meet-and-greet with local service providers. Event is 
hosted in collaboration with CISA, NOFA, Greening Greenfield and Just Roots. 
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THANK YOU TO OUR 2022 SPONSORS!

Become a sponsor!
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Vegetable Notes. Genevieve Higgins, Lisa McKeag, Susan Scheufele, Hannah Whitehead co-editors.  All photos in this publication 
are credited to the UMass Extension Vegetable Program unless otherwise noted.
Where trade names or commercial products are used, no company or product endorsement is implied or intended. Always read the 
label before using any pesticide. The label is the legal document for product use. Disregard any information in this newsletter if it 
is in conflict with the label. 
The University of Massachusetts Extension is an equal opportunity provider and employer, United States Department of 
Agriculture cooperating. Contact your local Extension office for information on disability accommodations. Contact the State 
Center Directors Office if you have concerns related to discrimination, 413-545-4800.

https://www.farmcrediteast.com/
https://www.harrisseeds.com/
https://www.johnnyseeds.com/
https://www.certisbio.com/
https://www.oescoinc.com/
https://www.rimolgreenhouses.com/
https://ctgreenhouse.com/
https://ag.umass.edu/vegetable/sponsorships-donations
https://nevbga.com/
https://www.wilsonfarm.com/v2.0/home.php

