
CROP CONDITIONS
Though temperatures hit 90°F around the state this past week, there is definitely 
a whiff of fall in the air. Maybe it’s the orange pumpkins poking out from under 
still-dense foliage, or the greenhouses filled with curing onions—drying down 
nicely after so much dry weather. The growers I’ve spoken to are about ready to 
wrap this one up. I’ve heard a few “is-it-December-yet??!”s. Though it’s been a 
very tough year, there is still a lot of food coming in! Sweet corn, cukes, summer 
squash, tomatoes, peppers, potatoes, and even the first Brussels sprouts picked off 
stalks abound in stands. Lettuce and other greens are picking up again, and late 
fall brassicas are just going in on some farms as are high tunnel crops for winter 
production. As growers prepare to bring in the fall harvests of storage crops like 

winter squash, potatoes, sweet potatoes, and maybe the last 
onions, they’re finally hoping that it doesn’t rain, so these 
crops can dry down in the field and move into curing and 
storage intact. To give your storage potatoes the best chance 
possible, see the article on identifying potato tuber diseases 
in this issue to help you sort and cull your harvests. 

I was able to join up with Congressman Jim McGovern’s an-
nual farm tour at a couple of stops yesterday. The Congress-
man represents Massachusetts’ 2nd District, which includes 
Worcester and stretches out to the Pioneer Valley, and is the 
only majority member from New England on the House 
Committee on Agriculture. He traveled to farms throughout 
the district to hear directly from farmers about the issues 
they face. Growers expressed their concerns about access 
to labor, and the need for sensical immigration reform, ac-
cess to markets, and the pressure they face from a variety 
of regulations and buyer requirements, and of course relief 
from this season’s drought. Boston, after having it’s 2014-

15 winter designated as the snowiest on record, has just set a new record for the driest summer in recorded history, with 
just 3.92 inches of rain. McGovern pledged to advocate for federal assistance for farmers who were affected by this year’s 
uncooperative weather. One grower also expressed her strong support for more government funding for Extension, to 
support the kind of research that can help growers adapt to changing times and changing weather (thanks!). To see some 
of the results of that research, come out to our Vegetable Research Twilight Meeting at the UMass Farm in S. Deerfield on 
September 14 (see events listing this issue)—we’ll be talking about management of cucurbit downy mildew and cabbage 
aphids, tomato variety trials, and the Student Farming Enterprise’s work on developing a new washing station and a food 
safety plan. Hope to see you there!

PEST ALERTS
Brassicas: Alternaria leaf spot and black rot are spreading through fields in Hampshire and Franklin Cos., MA. 
These diseases require leaf wetness to infect and have taken off with the longer dew periods we’ve been having as 
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night time temperatures drop. Fungicides can be used effectively to control Alternaria 
and copper sprays can slow the spread of black rot. Destroy infested crop residues 
as soon as possible after harvest to reduce survival of these pathogens and practice a 
2-year crop rotation.

Cucurbits: The second generation of squash vine borer moths are emerging in MA, 
with 4 in one trap in Norfolk Co. this week. Egg laying is likely occurring now and 
hatching will begin in about 10 days. If pressure was high earlier this season, this may 
be a deciding factor for bringing fall squash and pumpkins in to cure rather than curing 
in the field. Anthracnose was diagnosed on cucumbers in Franklin Co., MA and Hart-
ford Co., CT. This disease infects all cucurbit crops but resistant varieties are available. 
As crops are being harvested, now is a good time to note which cultivars have more 
symptoms of disease and to get those diseases diagnosed so as to look for resistant 
cultivars to plant next year. Cucurbit downy mildew continues to spread through 
cucumber crops and is now being observed on resistant varieties including SV4719CS 
in Franklin Co., MA. The disease has not been observed on other cucurbit crops 
in MA so far this season. Downy mildew specific materials should be included in 
fungicide programs for cucumbers and butternut and pumpkin may also be at risk 
as current and forecast rainstorms bring the pathogen up from southern states. 
See here for recommended spray rotations: February 2016 issue of Vegetable 
Notes. Monitor spread of the disease and its forecast here: http://cdm.ipmpipe.
org/current-forecast.   Powdery mildew on Waltham butternut is widespread in 
an untreated field in Franklin Co., MA.  Powdery mildew can affect flavor of the 
crop, therefore, harvest and cure what is ready as later ripening fruit may be less 
flavorful.

Solanaceous: Powdery mildew (Oidium olycopersici) was diagnosed on outdoor 
tomatoes in a variety trial in Franklin Co., MA 
and on a farm in Barnstable Co., MA. The variety 

‘Ginger’ was severely affected, while ‘Chinouk’ 

Accumulated Growing Degree Days (°F): 
1/1/16 - 8/31/16

Location GDD 
(base 40F)

GDD 
(base 50F)

Western, MA
Ashfield 3416.7 1980.7

South Deerfield 3751.3 2252.5
Pittsfield 3349.4 1899.4

Central, MA
Bolton 3796 2290.4

Northbridge 3670 2127.6
Phillipston 3406 1985.7

Eastern, MA
Ipswich 3594.3 2097.5
Sharon 3988.3 2398.7

Waltham 3934.3 2352.3
Seekonk 4066.3 2431.9

Hollis, NH 3665.6 2171.9
Burlington, VT 3715.6 2322.1

Newport, RI 3794.5 2209.5

Location SVB Weekly 
Total

MA
Westhampton 0

Sharon 4
NH

Litchfield 0
Hollis 0
Mason 0

Squash vine borer (SVB)

Location
ECB 

Weekly 
Total

FAW 
Weekly 
Total

WBC 
Weekly 
Total

CEW 
Weekly 
Total

Spray 
Interval 
for CEW

Western, MA
Sheffield 0 5 0 2 6 days

South Deerfield 0 3 0 0 No spray
Whately 3 14 - 31.5 4 days

Central, MA
Bolton 0 12 - 17 4 days

Leominster 1 - - 42 4 days
Eastern, MA

Haverhill 6 0 - 23 4 days
Ipswich 1 12 - 27 4 days
Sharon 0 - - 24 4 days

Seekonk 0 - - 218 3 days
Swansea 6 1 - 19 4 days

NH
Litchfield 0 10 0 16 4 days

Hollis 0 30 0 16 4 days
Mason 0 3 3 30 4 days

Cortland Co., 
NY 0 3 1 2 6 days

European corn borer (ECB), Fall armyworm (FAW), Western 
bean cutworm (WBC), Corn earworm (CEW)

Anthracnose symptoms on cucumber, 
C. Averre
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and ‘Ardiles’ were fairly clean. This disease is typically found in high tunnel production, but occasionally can be 
found in the field. Oidium lycopersici also infects rosemary, pepper, eggplant and many other bedding plants. All pow-
dery mildews are obligate parasites meaning they need a living host to survive, and therefore crop rotation from year 
to year will not make a difference, but planting susceptible crops near each other within the season can help spread 
the disease. Fungicide treatments will not kill already infected plants but may slow the spread of the disease.

Sweet corn: Corn earworm trap captures shot up this week after a storm brought them up from the South, with 218 
moths in one trap in the coastal town of Seekonk, MA. As a general trend though, we are seeing about the same moth 
pressure this year as last (see figures 1 and 2) with peaks occurring at slightly different times but overall numbers 
about the same. On average, we only exceeded the spray threshold of 12 moths per trap during silking stage for Eu-
ropean corn borer and Fall armyworm once this season. This highlights the importance for scouting for these pests 
in addition to trapping. We trapped and scouted for Western bean cutworm this season enough to learn that the pest is 
in our state, but has not caused damage to sweetcorn crops. If you would like to compare trap captures in MA to NY 
state, see the report from Marion Zuefle at Cornell Cooperative Extension here: http://sweetcorn.nysipm.cornell.edu/. 
Their data highlights that CEW is a coastal migratory pest, while FAW is being found to be an issue more inland.

For management recommendations, see the New England Vegetable Management Guide. Special thanks to our students 
Ben Jankowski and Alicia Zolondick for trapping and reporting sweet corn data for Massachusetts farmers this season!

PRODUCE BRUSH WASHER STUDY: FINDING A STANDARD SANITATION OPERATING PRO-
CEDURE
Proper routine cleaning and sanitizing are known best management practices to reduce 
food safety risks. Brush washers are commonly used in our region for the postharvest 
processing of produce to remove dirt, but are difficult to clean because of their design. 
This study investigated procedures to reduce microbial loads within these machines using 
approaches practical for a small farm. 

Researchers at the UMass Crop and Animal Education Research Center in S. Deerfield, 
MA use an OESCO brush washer (Figure 1) to clean a variety of fruiting crops. To clean 
the machine, operators run it with overhead water spray from a few seconds to a minute. 
Noticeable dirt and debris remain inside the bristles after rinsing in this manner. As part of 
a food safety risk assessment, we performed environmental monitoring tests during both 
the 2014 & 2015 growing seasons to determine the microbial loads of various surfaces 
and pieces of equipment during normal operation. We found that microbial counts varied 
significantly throughout the production season (Lawton and Kinchla, 2016), and that the 
methods used for cleaning the brush washer in particular did not sufficiently reduce these 

Figures 1 and 2. Sweet corn trap catches 2015 vs. 2016. 

Fig.1. OESCO Brush washer 
used at the UMass Student Farm
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counts during peak use. To improve sanitation practices at the farm, the 
UMass Food Science team investigated ways to reduce the microbial 
load within the brush washer. We first researched the effects of wash-
ing the machine with water alone—the standard protocol—and then 
by dousing the machine with four different concentrations of chlorine 
bleach solutions (ranging from 25ppm-200ppm).

Methods: The inside of the brush washing unit was first cleaned (to 
remove dirt and debris from the bristles) and sanitized. Ten gallons of 
200ppm chlorine solution (Clorox Germicidal Bleach, 8.25%, EPA Reg. 
No. 5813-102, which yields 7.9% available chlorine) was prepared in 
two 5-gallon buckets. Concentration was confirmed with a chlorine test 
strip (LaMotte Chlorine Test Papers, Code 4250-BJ). The sanitizer so-
lution was then transferred onto the surfaces of the brush washer using 
a plastic 1-quart pitcher. The solution was poured along the length of 
the rollers to minimize solution loss through gaps between the rollers 
(see Figure 2). After roller surfaces were covered, the machine was 
plugged in to rotate rollers, exposing the new surface area to apply the 
rest of the sanitizer. All of the 10 gallons was used to douse all surfaces 
of the brush washer. The machine was run for 30 seconds, and then allowed to dry.  Once dried, the brush washing sur-
faces were inoculated on the rollers in the machine (Figure 3) with an average of 5.9 log CFU of nonpathogenic E. coli per 
third of each roller (a sampling area of 96cm2). We evaluated the sanitizing effect of different chlorine concentrations by 
pouring five gallons of 200, 100, 50, and 25ppm chlorine bleach solutions inside the chamber of the machine after running 
it with water for 30 seconds. After applying bacteria to the rollers and letting it dry, we doused the inside of the chamber 
with the specified chlorine concentration, ran the machine for 30 seconds, and let it sit for two minutes--the recommended 
contact time for chlorine on a food contact surface (“Code of Federal Regulations,” 2015; McGlynn, 2014). 

Rollers were swabbed at pre-process, post-inoculation, post-30 second water rinse, and post-process decontamination (10 
gallons of 200ppm chlorine) to quantify any E. coli remaining on the machine. Swabs were taken of a third of each roller 
sampled, and reported as log CFU/96cm2 (the swabbed surface area). Each trial was repeated three times for statistical 
validity.

Results: Treating the rollers with chlorine bleach sanitizer solutions resulted in significant reductions of E. coli in all 
trials. The levels of E. coli on rollers throughout the experiment are 
shown in Figure 4. All chlorine treatments were more effective at 
lowering E. coli levels than a 30-second water rinse alone. E. coli 
reductions after 200ppm, 100ppm, 50ppm, and 25ppm chlorine 
treatments were 4.31, 3.53, 2.68, and 1.78 log CFU per third of 
roller, respectively. Therefore, higher chlorine concentrations 
showed greater reductions of E. coli. This suggests that using 
200ppm chlorine to sanitize a machine like this brush washer 
would be best for sanitation practices. 

Even after five minutes of running the machine with water alone, 
only an average of 1.4 log CFU/96cm2 reduction of E. coli was 
achieved (Gensler and Kinchla, 2016), indicating that running the 
machine with water alone is not an effective approach for reducing 
bacterial populations in the brush washer. Higher concentrations of 
chlorine were more effective in reducing bacterial populations. All 
chlorine treatments were much more effective at sanitizing the ma-
chine than running with water alone. The data makes a compelling 
case for the use of chlorine sanitizer to reduce bacterial populations 
on machines like this brush washer. 

What This Means for Farmers:

Fig. 2. Inside the OESCO brush washer. A 1-quart 
plastic container was used to douse the entire inter-
nal unit with 200 ppm chlorine to decontaminate the 
machine prior to running the trial. Overhead water 

spouts spray water onto the chamber’s rollers.

Roller 1 Roller 2 Roller 3

Fig. 3. Detail of inoculated brush rollers 1 and 3 (red dots 
show inoculation pattern), with roller 2 between them. The 

unit has 9 rollers in total.
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As debris and microorganisms accumulate in a machine used for washing produce, so does the food safety risk. To combat 
this, machines with food contact surfaces should be physically cleaned frequently with gloves and food-grade brushes to 
reduce the buildup of dirt and debris. The use of sanitizers such as 200ppm chlorine bleach should be considered when 
implementing a standard sanitation operating procedure for produce washers, equipment, and other food contact surfaces. 
Chlorine concentrations higher than 200ppm should not be used for food contact surfaces without rinsing with potable 
water afterward.

Things to remember when cleaning and sanitizing equipment include: 
• Remove dirt and debris first, by wiping and/or rinsing
• Follow the manufacturer’s directions for the sanitizer, prepare the correct concentration of an approved sanitizer, and 

confirm the sanitizer concentration before use.  In this study a LaMotte Free Chlorine Test Paper was used (http://
www.lamotte.com/en/food-beverage/test-papers/4250-bj.html).   Please note that test strips are specific to the sanitizer 

Fig. 4. Log CFU/96cm2 E. coli recovered from Rollers 1 and 3 during A: 200ppm Chlorine treatment, B: 100ppm Chlorine treat-
ment, C: 50ppm Chlorine treatment, D: 25ppm Chlorine treatment. Tested sanitizer concentrations’ effect on E. coli populations 

on brush washer Rollers 1 and 3. Time points of Post-Inoculation, Post-30 Second Rinse, Post-Chlorine Treatment, and Post-
Process Decontamination show decreasing levels of E. coli. Error bars indicate standard deviation among the three trials of each 

concentration. Data was collected from a sampling section of a third of each roller.
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type.  
• Apply the sanitizer evenly and broadly to the target area, and allowing it 

to dry in order to evaporate any remaining chlorine or sanitizer. Note that 
some products or applications require a final rinse step—again, follow the 
directions on the sanitizer label.

The use of sanitizers can be a great way to improve your postharvest practices 
to minimize food safety risks on-farm.

Click the image at right for a sample SSOP for the OESCO produce brush 
washer, which can be used as a model for sanitizing this and similar machines:

Citations:

Code of Federal Regulations,  § 178.1010 (2015).
Gensler, C, Kinchla, A.J. Exploring Washing Procedure for Produce Brush 
Washer. Submitted, 2016.

Lawton, M., Kinchla, A.J. Assessing Food Safety Risks On-farm Through 
Environmental Monitoring. Submitted, 2016.

McGlynn, W. Guidelines for the Use of Chlorine Bleach as a Sanitizer in 
Food Processing Operations. 2014.

-by Kelsi Harper and Amanda Kinchla, UMass Food Science 

ABIOTIC DISORDERS IN TOMATO
With relatively low disease pressure so far this tomato season we’ve seen excellent yields, but with hot, dry weather, some 
tomato crops around the state have been exhibiting abiotic disorders related to stress.  Here are some of these disorders, 
with identification tips and what you can do about them:

Blossom end rot: This year we have seen blossom end rot on the 3rd or 4th 
tomato clusters, higher up on the plant than in other years. While blossom 
end rot is caused by a calcium deficiency in fruit, it is rarely a deficiency in 
soil Ca that causes the problem, but rather root problems (disease or insect 
feeding, high temperatures) and moisture issues (dry or saturated) that affect 
evapotranspiration and movement of Ca to fruit. A pH below 5.2 also affects 
Ca uptake because at low pH aluminum is released in the soil and competes 
with Ca for uptake by the plant. It is common to find some blossom end rot 
on the first clusters of tomatoes because the plant is undergoing rapid growth 
at that time, and calcium does not always reach the growing tips of the crop 
and early fruit via cation exchange. However, in this hot dry year when it was 
hard to maintain even soil moisture, many fields did not have the water to 
move calcium into developing fruit when it was needed most. Most (90%) of 
the calcium that a developing tomato fruit needs is taken up by the time the 
fruit is marble-sized, but the symptoms of deficiency will be seen much later. 
Over-fertilization can exacerbate this issue because Ca competes with other positive cations such as magnesium (Mg++), 
potassium (K+), ammonium (NH4+). 

Yellow shoulder: Liz Maynard of Purdue extension wrote the following about the three causes of yellow shoulder in 
tomatoes: 

Genetics: Varieties that have green shoulders in immature fruit are more likely to show the disorder. If you aren’t sure 
whether a variety has the gene for green shoulders, check with the seed supplier, or review the tomato cultivar descrip-
tions available from the North Carolina State University site at http://cuke.hort.ncsu.edu/cucurbit/wehner/vegcult/vg-
clintro.html. High Temperatures/Sun: Yellow shoulders are often found on tomato fruit exposed directly to the sun. 

CLICK IMAGE 
Sample standard operating procedure for 

sanitizing a produce brush washer

Blossom end rot on tomato.
K. Campbell-Nelson
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On plants pruned to a single stem there may be many fruit in this situation. Loss of foliage 
due to disease can also expose fruit to the sun. If tomato fruit gets extremely hot it may ex-
hibit sunscald, with the skin and flesh turning white and sunken on the exposed area of the 
fruit. Covering with shade cloth whether in the field or a high tunnel can reduce temperature 
and shield fruit. Nutrition: Inadequate potassium is linked to this disorder. Research in pro-
cessing tomatoes has shown that adequate potassium early in tomato plant development is 
necessary. Soil conditions that influence potassium availability, such as levels of magnesium 
and calcium are also a factor. The ‘Hartz Ratio’ calculator at Ohio State University http://
www.oardc.ohio-state.edu/tomato/HartzRatioCalculator.htm provides a way to assess risk of 
the disorder in processing tomatoes based on soil properties. 

Gold flecking is caused by calcium crystals being deposited in the epidermal layers of the fruit 
when there are consistently high (>90°F day, >68°F night) air temperatures along with high 
dew points (>68°F). We all experienced these high temperature and humidity conditions, but 
some fields also had high levels of mites or thrips, making matters even worse, as their feeding 
exacerbates the fruit stress. Some varieties are more susceptibel than others. Gold flecking can 
be confused with thrips or mite feeding--fruit with flecking feels smooth, while feeding damage 
feels rough, though both can be present on the same tomato.

Rain check occurs in green and partially ripe fruit when there is rapid fruit growth and the skin 
can’t expand fast enough. This often occurs when there has been a dry period with high humidity 
followed by heavy rains. Fruit that has poor foliage cover tends to have more problems with the disorder. These conditions 
cause small, or, at times, large cracks up around the stem that can expand 
over time

Management: The sad news is, there is nothing to be done at this point 
in the season to correct any of these disorders. However, you may avoid 
making unnecessary fungicide applications or making foliar fertilizer 
applications which will not correct these issues, and in fact may lead to 
phytotoxicity. In general, maintaining a healthy root system, raising pH 
above 5.2, and providing even irrigation throughout the season (particu-
larly during fruit set) will help. For blossom end rot, avoid excessive N 
fertilization because extra foliage means that cations have farther to travel 
in the plant and adequate Ca may not reach the fruits. For yellow shoul-
der, plant cultivars without the tendency for “green shoulders”, use shade 
cloths, and maintain adequate levels of K fertility throughout the season. 
Jerry Brust, IPM Vegetable Specialist at the University of Maryland does 
research on managing abiotic disorders in tomato and here are some of 
his results and recommendations for you to consider for next year:

• Use white plastic mulch laid early in the season to keep the crop cooler.
• Use shade cloth on some of the most marketable varieties. In over 5 years of trials, Brust’s research has shown that 

a 30% filtering shade cloth increases marketable yields by 20-50% depending on the year. A 4ft-wide shadecloth 
covering even ¼ of the crop canopy is sufficient to achieve this increase in yield, and the cloths may be used for many 
years.

-Compiled by: K. Campbell-Nelson from the following sources:

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

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

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

Harvest bins of tomato fruit; bin on left from plants 
covered with shade and bin on right from plants 

that were not covered.
G. Brust, University of Maryland

Gold flecking (top) and 
rain check (bottom) of 
tomato fruit, G. Brust
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IDENTIFYING POTATO TUBER DISEASES
Potato harvest is underway for some early processing varieties and will be beginning soon for fresh eating, direct-market 
sales  There are many diseases that affect potato tubers so as you begin to sort through your potato harvest this year, take 
a moment to check for disease symptoms.  Proper identification will help you 
decide which tubers will store well and which should be sold as tablestock, and 
will give you a better idea of which soil-borne diseases are present in your fields, 
improving your future crop rotations.

Common Scab (Streptomyces spp.) produces tan to dark brown, circular or 
irregular lesions which are rough in texture. Scab may be superficial (russet 
scab), slightly raised (erumpent scab), or sunken (pitted scab). The type of le-
sion is dependent on potato cultivar, tuber maturity at infection, organic mat-
ter content of soil, strain of the pathogen, and the environment. Common scab 
is controlled or greatly suppressed at soil pH levels of 5.2 or lower, though a 
closely related but less common species of Streptomyces known as acid scab 
can survive down to 4.0.

Early blight (Alternaria solani) usually affects potato foliage but tuber infections 
can also occur.   Tuber lesions are dark, sunken, and circular often bordered by 
purple to gray raised tissue. The underlying flesh is dry, leathery, and brown. Le-
sions can increase in size during storage and tubers become shriveled.

Fusarium Dry Rot (Fusarium  spp.) causes internal light to dark brown or black dry 
rot of the potato tuber. The rot may develop at an injury site such as a bruise or cut. 
The pathogen penetrates the tuber, often rotting out the center. Extensive rotting 
causes the tissue to shrink and collapse, usually leaving a dark sunken area on the 
outside of the tuber and internal cavities.

Black Dot (Colletotrichum coccodes) On potato foliage symptoms are nearly 
indistinguishable from early blight and on tubers it produces tiny black sclerotia 
(fungal resting structures). Symptoms on tubers can be easily mistaken for silver 
scurf. 

Silver Scurf (Helminthosporium solani) affects only tuber periderm (skin). Le-
sions are initiated at the stolon end as small pale brown spots which may be 
difficult to detect at harvest but will continue to develop in storage. In storage, 
lesions may darken and the skin may slough off and many small circular lesions 
may coalesce to form large affected areas. Tubers may also become dried out 
and wrinkled due to excessive moisture loss in storage.

Black Scurf and Rhizoctonia Canker (Rhizoctonia solani) Black scurf is purely 
cosmetic and does not reduce yield, even in storage. Irregular, black hard masses 
on the tuber surface are overwintering structures (sclerotia) of the fungus.  Presence of these sclerotia may be mini-
mized by harvesting tubers soon after vine-kill and skin set.  While the sclerotia themselves do not cause damage, they 
allow the pathogen to survive in the soil and serve 
as evidence of its presence.  In cool, wet soils, R. 
solani can cause dark, sunken lesions on under-
ground sprouts and stolons.  These lesions can cut 
off the supply of nutrients, killing tubers, or can 
reduce the transfer of starches to the tubers, reduc-
ing their size. Cankers can also form on the tubers 
themselves, usually at the stolon or in lenticels. 
Cankers on tubers which can be small and superfi-
cial but may be large, sunken and necrotic.  

Pink Rot (Phytophthora erythroseptica) and Pythium Leak (Pythium spp.)  Pink rot infections start at the stolon end 

Common Scab, R.W. Samson

Early blight symptoms on tuber, S. 
Jensen

Fusarium dry rot, C. Averre

Black scurf, G. Holmes Rhizoctonia canker, Clemson Univ.
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and result in rotten and discolored periderm with a clear delineation between 
healthy and diseased tissue.  When exposed to air, tuber flesh turns pink and 
then brown-black.  Pythium spp. that cause leak infections invade tubers 
through harvest wounds and continue to develop in transit and storage.  Infec-
tions result in internal watery, gray or brown rot with well-defined red-brown 
lines delineating healthy and diseased tissue.

Late Blight (Phytophthora infestans) affects potato foliage and tubers.  Foliar 
symptoms start with brown to black, water soaked lesions on leaves and stems 
which produce visible white sporulation at the lesion margins under humid 
conditions. Whole plants and fields may collapse rapidly.  Tuber infec-
tion is initiated by sporangia from foliage being washed down into the 
soil and usually begins in wounds, eyes, or lenticels.  Lesions are copper 
brown, red or purplish and white sporulation may occur on tuber sur-
faces in storage or cull piles.  Infected tubers are susceptible to infection 
by soft rot bacteria which can turn entire bins of potatoes in storage into 
a smelly, rotten mass.

Potato Virus Y can cause necrotic ring spots on tubers, depending on 
which strain of the virus is present, which potato variety is grown, and 
the time of infection. Affected tubers have roughened rings of darker 
brown or reddened skin. Necrosis beneath the rings may extend into the 
tuber flesh.  Necrotic symptoms in tubers often increase after storage. Potato 
varieties vary in their susceptibility to PVY and the symptoms they exhibit 
on foliage and on tubers; Yukon Gold is particularly susceptible to tuber 
necrosis. If you think you are seeing symptoms of PVY on foliage or tubers, 
please contact Sue at sscheufele@umext.umass.edu.

Physiological Disorders
Black Heart is caused by lack of oxygen during storage which causes the 
tissue to die from the inside out and turn black.  The condition is not revers-
ible but if you notice it quickly and correct your storage conditions you can 
prevent the whole crop from being affected.

Brown Center and Hollow Heart are internal physiological disorders of 
potato which often occur together. Brown center is an area of dead pith cells 
which turn brown, while hollow heart is a star- or lens-shaped hollow area in 
the center of the tuber. These disorders make fresh-market tubers unattract-
ive and can reduce repeat sales. Severe hollow heart negatively impacts the 
quality of chip-processing potatoes and can result in shipments not making 
grade. Both disorders are related to stress, and occur at a higher incidence 
when growing conditions abruptly change during the season. Brown center 
and hollow heart likely form during tuber initiation but could also form dur-
ing tuber bulking. If the disorder occurs during the early part of the season, 
then it is most often preceded by brown center and forms in the stem-end of 
the tuber, while late-forming hollow heart usually occurs near the bud-end with no brown center symptoms occurring. 
Conditions such as when soil temperatures are less than 56°F for 5–8 straight days, or when available soil moisture is 
greater than 80% cause brown center to start forming. Incidence of brown center and hollow heart also increases with 
periods of stress caused by high or low soil moisture, especially if heavy rains occur suddenly after a dry spell. Large 
tubers are more prone to develop the disorder, so using closer spacing and making sure not to have too many skips 
in the row can reduce incidence of brown center and hollow heart. There are also differences in the susceptibility of 
potato varieties: ‘Atlantic’, a widely grown potato for chip processing, is relatively susceptible to both disorders. In 

‘Russet Burbank’, susceptibility to both brown center and hollow heart is highest soon after tuber initiation when the 
tubers are small. 

-by Susan B. Scheufele, UMass Vegetable Program

Pink rot, UMN

Hollow heart, B. Phillips

Late blight, R.W. Samson

Necrotic strain of PVY on Yukon Gold 
tuber, potatovirus.org
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2016 MASSACHUSETTS TOMATO CONTEST DRAWS 88 ENTRIES
The Commonwealth’s 32nd Annual Tomato Contest took place on August 24 
at the Boston Public Market in Haymarket. Designed to increase awareness 
of locally grown produce, this year’s contest drew 88 entries from 16 farms 
in Massachusetts. The entries were judged by a panel of food writers, chefs, 
produce experts and state of-
ficials on flavor, firmness/slic-
ing quality, exterior color and 
shape. One of the judges was 
UMass Amherst’s own Ken 
Toong, Executive Director of 
Auxiliary Enterprises at UMass 
Amherst.

In addition to the presentation 
of awards, the Tomato Contest 
included a ‘Healthy Cooking 

Demonstration’ by the UMass Amherst Nutrition Extension program (find 
their salsa recipe here!), tomato tasting, and information on nutrition and lo-
cal farms. The contest is sponsored by MDAR, the New England Vegetable 
and Berry Growers Association and Mass Farmers’ Markets and was hosted 
by the Boston Public Market Asso-
ciation and Trustees of Reservations.

There were four categories of to-
matoes that were evaluated: slicing, 
cherry, heirloom and heaviest. At 
right is a table of top three farms in 
each category.

For a complete list of winning farms, 
go to - http://www.mass.gov/eea/
pr-2016/2016-massachusetts-tomato-
contest-draws-88-entries.html

-by Frank Mangan, UMass Extension

EVENTS
Twilight Meeting:  UMass Vegetable Research

When: Wednesday, September 14, 2016, 4pm to 6pm
Where: UMass Research and Educational Farm, South Deerfield, MA
Come join us at the UMass Research Farm to hear about current applied research projects being conducted by UMass 
Extension faculty, students, and staff and with the UMass Student Farm Enterprise. Topics will include: 

• Best management practices for on-farm food safety (Standard Sanitizing Operating Procedure for a Produce Brush 
Washer, The development of a triple wash leafy green SOP, Development of an on-farm food safety plan, DIY Mobile 
Wash Station, Produce Wash Efficacy in a Hydrocooler unit) Amanda Kinchla & Amanda Brown

• Cucurbit downy mildew management using resistant cucumber varieties, Susan B. Scheufele

Contest Place Farm Name Town Variety Weight 
(lbs)

Slicing 1 Ward's Berry Farm Sharon Black Velvet -
Slicing 2 Langwater Farm N. Easton BHN 1021 -
Slicing 3 Langwater Farm N. Easton BHN 589 -
Cherry 1 Langwater Farm N. Easton Sungold -
Cherry 2 East Street Farm Tewksbury Tumbling Tom Red -
Cherry 3 Ward's Berry Farm Sharon Sungold -

Heirloom 1 MacArthur Farm Holliston Yellow Brandywine -
Heirloom 2 Kimball Fruit Farm Pepperell Mortgage Lifter -
Heirloom 3 Ward's Berry Farm Sharon Striped German -
Biggest 1 Kimball Fruit Farm Pepperell Mexico 2.68
Biggest 2 Langwater Farm N. Easton Striped German 2.45
Biggest 3 Ward's Berry Farm Sharon Striped German 2.26

Ken Tong, Executive Director of Auxiliary 
Enterprises at UMass Amherst and one of the 

judges, evaluating cherry tomatoes.

UMass Amherst Nutrition Educator Phoebe 
Cryan giving out samples of Veggie salsa they 

made with the tomatoes at the event.
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• Alternative Management Strategies for Cabbage Aphids, Susan B. Scheufele
• Tomato variety trials, Levi Lilly 

Managing Phosphorus in Organic Residuals Applied to Soils
When: Wednesday, November 2, 2016 from 8:45-4pm
Where: Holiday Inn, 265 Lakeside Ave.Marlborough, MA 01752
 How do we develop a balanced system for use of organic residuals, with all their benefits, without adding to nega-
tive environmental impacts caused by phosphorus (P) leaching and runoff? This symposium will provide technical, 
research-based information and dialogue on the presence, forms, dynamics, transport, and fates of P applied to soils 
in organic residuals such as composts, biosolids, manures, and digestates from anaerobic digestion. This symposium 
is intended to help in developing guidelines for the use of P-containing organic residuals in accordance with nutrient 
management regulations. 

Approval has been requested for the following professional certifications: CGCS, CSFM, MCH, MCLP, and AOLCP. 
Event Website: https://www.regonline.com/phosphorus
Contact: Kelly Kraemer, 413-545-5221, kkraemer@umass.edu

SPONSORS
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Vegetable Notes. Katie Campbell-Nelson, Lisa McKeag, Susan Scheufele, co-editors.  
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 newslet-
ter if it is in conflict with the label.
The University of Massachusetts Extension is an equal opportunity provider and employer, United States Department of Agri-
culture 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://ag.umass.edu/events/managing-phosphorus-in-organic-residuals-applied-to-soils
https://www.regonline.com/phosphorus 
mailto:kkraemer%40umass.edu?subject=

