
CROP CONDITIONS
Hot, dry, and windy weather continued this past week, but the forecast looks prom-
ising for some measurable rain across the state over the next few days—fingers 
crossed! Some sweet corn, potato, and winter squash fields are really drying out and 
we are seeing many plants in the diagnostic lab that look diseased but are just suf-
fering from drought stress. Keep your eyes out for a brief survey for the Farm Ser-
vice Agency that we will be sending out in the next week to collect data on fields 
suffering from 30% or more crop losses due to drought so that we may support a 
disaster declaration for counties experiencing losses. Nonetheless, harvest lists and 
schedules are growing, with more fruiting crops producing, hot peppers in the mix, 
tomatoes rolling in, and the first of the melons! On super-hot days like these, all 
that extra heat must be removed from harvested crops in order to preserve shelf-
life; keep dunk water fresh and cold, orient boxes in the cooler so that air can move 
through them and add a fan if you don’t already have one; adding fans to push cool 

air through ventilated produce bins will increase the rate of cooling 
by 75 to 90%. On a food safety note, if using dunk water for cool-
ing fruiting crops like tomatoes, peppers, eggplants or cantaloupes, 
water should not be more than 10 degrees colder than the inside 
temperature of the produce, as a temperature differential greater 
than 10 degrees can create a vacuum and draw water into the pulp 
through the stem. If there are pathogens in the water, they can also 
be drawn into the produce pulp. You can apply for financial assis-
tance to support on-farm implementation of food safety measures 
that help reduce risks and minimize microbial contamination and 
foodborne illnesses through MDAR’s Agricultural Food Safety Im-
provement Program (AFSIP)—application deadline is August 12th. 
Join us next Tuesaday, August 2nd for the last Field Walk of the 
season at Red Fire Farm in Montague, MA with our plant diagnosti-
cian Angie Madeiras and learn to scout common vegetable pests in 
the field as well as diagnose them using microscopy!

PEST ALERTS
Alliums: We are continuing to see onion thrips in high numbers, 

on onions as well as brassicas including cabbage. Thrips feed on a variety of vegetables, as well as field crops and 
weeds, and develop most rapidly during hot, dry weather. While onions getting proper moisture can sustain relatively 
high levels of feeding without yield reductions, plants that are also suffering from drought stress may have even 
more trouble sizing up. While some onions may be well into bulbing and nearing harvest, others still have a way to 
go and thrips should be managed to protect both maturing onions, as well as other crops, particularly fall brassicas, 
onto which thrips may move once onions are harvested. An organic onion field in Hampshire Co., MA had popula-
tions well over threshold despite multiple applications of Entrust plus Pyganic, possibly connoting resistance within 
the population and highlighting the importance of not using the same materials on consecutive generations. In our 
field observations, we have seen lower thrips numbers in beds under reflective mulch than those under black plastic, 
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though we’ve heard 
other anecdotal reports 
to the contrary – if 
you have had success 
(or not) managing 
thrips using alterna-
tive mulches, or other 
cultural controls let us 
know!

No new reports of basil 
downy mildew in MA 
this week, though RI 
scouts saw at least 
one field taken down 
by the disease. For 
management recommendations and to find out how to 
report observations or send samples, see this article from 
Cornell.

Brassicas: Flea beetle pressure is high at scouted locations, and even 
more developed, waxy-leaved crops like Brussels sprouts and cabbage, 
which under wetter, cooler conditions might be able to tolerate some 
feeding damage, are struggling. Thresholds are not well established 
for these crops after they’re about 12”, but flea beetle should be man-
aged if damage will reduce leaf marketability or stunt growth of plants. 
We’re still seeing plenty of imported cabbageworm butterflies, eggs, 
and caterpillars, as well as cocoons of its braconid wasp parasitoid (see 
article on Cotesia rubecula this issue), and seeing increasing numbers 
of diamondback moth in a field in Franklin Co., MA. Swede midge 
larvae are causing damage to brassica crops in Chittenden and Fairfax 
Cos., VT where some organic growers have stopped growing broccoli 
entirely. In this drought, the lifecycle of this pest has been short, and 
pressure has built up quickly. As fall brassicas are getting established 
and swede midge populations are high, there is more opportunity for 
damage this year. This pest is not established in Massachusetts, but please report damage to us if you see symptoms. 
Swede midge injury is often difficult to distinguish from other factors that can damage the growing tip of a plant such 
as mechanical injury from cultivation, insect and animal feeding, molybdenum deficiency, herbicide injury, genetic 
variation of the plant, and heat or cold stress. For confirmation of injury due to swede midge, the larvae should be 
found on or within the plant tissue.

Table 3. Accumulated Grow-
ing Degree Days (°F): 1/1/16 

- 7/27/16

Location
GDD 
(base 
50F)

Western, MA
Ashfield 1252.2

South Deerfield 1436.7
Pittsfield 1207.1

Central, MA
Bolton 1466.1

Northbridge 1351.9
Leominster 1508.1

Eastern, MA
Ipswich 1295.2
Sharon 1514.7

Waltham 1499.3
Seekonk 1547.6

Tyngsboro 1470.1
Hollis, NH 1392

Burlington, VT 1492.4
Newport, RI 1363.4

Location ECB FAW WBC CEW
Spray 

Interval 
for CEW

Western, MA
Sheffield 1 2 3 0 No spray

South Deerfield 1 0 10 0 No spray
Whately 5 0 - 0 No spray

Central, MA
Bolton 12 0 - 1 No spray

Leominster 3 - - 3 6 days
Eastern, MA

Concord 2 0 - 1 No spray
Haverhill 7 2 - 1 No spray
Ipswich 4 4 - 1 No spray
Sharon 1 - - 8 4 days

Seekonk 12 - - 8 4 days 
Swansea 11 - - 19 4 days

Tyngsboro 4 0 - 1 No spray
NH

Litchfield 2 20 0 0 No spray
Hollis 4 42 0 0 No spray
Mason 0 2 2 0 No spray

Cortland Co., 
NY 5 17 23 - No spray

Table 1. European corn borer (ECB), Fall armyworm (FAW), 
Western bean cutworm (WBC), Corn earworm (CEW)

Location
SVB 

Weekly 
Total

MA
Westhampton 0

Sharon 18
NH

Litchfield 10
Hollis 3
Mason 1

Table 2. Squash vine borer.

Fall Cabbage with severe swede midge injury to the api-
cal stem causing the plant to send out many side shoots. 

 photo: K. Campbell-Nelson
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Cucurbits: Cucurbit downy mildew was confirmed on cucumber in both Cattaraugus 
Co., NY and Hunterdon Co., NJ this week, though cucurbits in Massachusetts are at 
minimal risk for the disease according to the current forecast, which can be found here: 
http://cdm.ipmpipe.org/current-forecast. Continue to scout for CDM as well as powdery 
mildew, which was seen this week on summer squash in Hampshire Co., MA. Squash 
vine borer trap catches fell this week at reporting sites in MA and NH. (see Table 2).
Solanaceous: In RI, our colleague found a case of herbicide toxicity in tomatoes (twisted, 
curled leaves, and reduced fruiting) from herbicide residue on hay used for mulch. Toxic-
ity of Aminopyralid family herbicides on vegetable crops exposed to either mulch hay or 
manure from bedding or feed from animals fed aminopyralid-treated hay is well-docu-
mented. If planning to use hay to mulch or as feed for animals whose manure will be used 
on vegetables, ask if any of these materials have been used. Potatoes, like most things, 
are dry – irrigate between tuber set (before flowering) and through tuber bulking; avoid 
irrigating in the weeks just before harvest.
Sweet Corn: Fall armyworm trap captures went up at several locations in Southern 
NH but remain low in MA. Corn earworm trap captures were very low, except in the 
Southeastern part of the state (see Table 1). These 2 pests typically blow in on storm 
fronts though possibly from slightly different directions. Corn earworm has been higher 
in southern and eastern parts of the state this year while fall army worm is just starting to 

appear in western and northern regions. Growing degree days (base 50°F) are near or have exceeded the threshold of 
1400 for the start of the second flight for European corn borer. Corn scouted in Franklin Co., MA this week was still 
very clean. We’re still catching much higher numbers of the look-alike carrot seed moth than ECB in ECB Z or New 
York traps. This insect is not a pest of corn and numbers should not be included in trap counts for spray interval deci-
sions. Western bean cutworm should reach 75% emergence at 1,536 GDD base 50°F; numbers in Western MA have 
been increasing (Table 3).

Misc: Weather conditions are conducive to mite infestations, including russet, cyclamen, two-spot spider mites and 
broad mites. Broad mites were confirmed on acorn squash in a field in Franklin Co. VT this week where symptoms 
with the naked eye were similar to cucurbit downy mildew (yellow patches on the leaf surface and dark fuzzy spots 
on the underside).  Upon closer inspection, the fuzzy spots on the underside of the leaf were made up of adult broad 
mites and their characteristic bumpy eggs which could be seen with a 20x hand lens. Infestations may occur in the 
field or greenhouse. Be on the lookout for twisted young foliage and russetted fruit on eggplants, tomatoes and pep-
pers. See article this issue on managing mites. 

Scarab beetles continue to be a problem – Japanese beetles were found munching on melon and pumpkin foliage, and 
Asiatic garden beetles on carrot foliage.

High numbers of potato leaf hopper adults and nymphs were found on untreated fresh beans, with seemingly higher 
numbers and much worse hopperburn, in purple beans vs green beans. UVM has conducted trials on dry bean variet-
ies with different tolerances to hopper burn.  See  results of the 2015 Heirloom Dry Bean Variety Trial here.

* When not given here, refer to the New England Vegetable Management Guide for scouting thresholds and treatment op-
tions.

SPECIAL LOCAL NEEDS REGISTRATION FOR BIRD REPELLANT ‘AVIPEL’ LIQUID AND DRY 
FORMULATIONS
Growers who have struggled with birds ripping out germinating corn seed will be pleased to learn that a special local 
needs registration was granted for Avipel Liquid and Avipel Hopperbox, and these seed treatment products are now avail-
able in MA. Avipel contains 9,10-anthraquinone as the active ingredient, an organic compound naturally occurring in 94 
plant species, and is formulated as a dry powder or a liquid suspension concentrate. Avipel is not OMRI-approved.

While pesticides to reduce damage to maturing ears had been available, there were no control options available to MA 
growers for damage to seed and stand from predation by birds. This type of damage to seed, lowering stand and therefore 
yield, had been identified by sweet corn growers as a major barrier to production and has been a priority for research and 
Extension for at least the past 3 years. Seed predation by birds costs the grower time and money because they need to re-

Fern-like characteristic of amino-
pyralid damage to tomato.
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plant several times, making more passes with the planter and buying more seed, and significantly reduces yield, as initial 
stand is affected. Therefore, the UMass Extension Vegetable Program initiated a special local needs request from the MA 
Department of Ag Pesticide Program which has now been granted, effective July 20, 2016.

Avipel seed treatments have been shown to be highly effective as a repellent for seed-predating bird species. Birds may 
sample treated seeds but the treatment causes irritation to the digestive system and they will avoid additional consumption. 
The Avipel Hopper Box (dry) product is applied at a rate of 2 oz per 25 lbs of seed in the planter box as seed treatment just 
prior to planting. Avipel Liquid Seed Treatment is applied at a rate of 13.5 fl oz per 100 lbs of seed. A maximum of one 
application per acre per season is allowed. 

The SLN registration of the two Avipel Seed Treatment products will provide growers in MA with much needed tools to 
address the bird predation problem in corn crops. The registrant anticipates a Section 3 registration for these Avipel prod-
ucts within the next few years. Therefore, the SLN registration for these products expires by the end of 2018.

WATCH FOR MITES IN EGGPLANT, TOMATO AND VINE CROPS
There are several mite species that affect vegetables including broad mites and russet 
mites, but the two-spotted spider mite (TSSM) is the most common mite species in 
New England. Spider mites can occur in a variety of crops, including tomato, egg-
plant, potato, beans and vine crops such as melons and cucumbers.  It is particularly 
important in eggplant. Spider mites are favored by hot, dry and dusty conditions, 
which also aggravate mite injury by stressing the plant. Damage is often underes-
timated since the wounds and the pest are difficult to see without inspecting plants 
closely, or until the problem becomes widespread. Leaves become blotched with 
pale yellow, reddish brown spots ranging from small to large areas on both upper 
and lower leaf surfaces.  Feeding injury often gives the top leaf surfaces a mottled 
or speckled, dull appearance. Leaves then turn yellow and drop. Large populations 
produce visible webbing that can completely cover the leaves, and is a useful sign to 
look more closely for mites. Other symptoms include distorted leaves, overall loss of 
plant vigor, whitening or spotting of leaves, or abnormalities on stems and fruits. On 
tomato, mites can damage fruit, causing small whitish spots that render fruit unmar-
ketable.

As with most pests, catching the problem early will mean easier control. Look for 
spider mites in greenhouses on vegetable transplants. Also scout plants in the field 
by looking for signs of crop injury and for the mites themselves, which are usually 
found on the undersides of leaves.  Adult females are tiny; they can be seen with the 
naked eye but a 10x hand lens is very helpful.  TSSM adults are about 1/50-inch long, 
slightly orange or pale green in color, with two dark spots on their body.  

All mobile life stages can feed on plant tissue.  Eggs are laid singly, up to 100 per 
female, during her 3- to 4-week life span. Eggs hatch into larvae in as few as 3 days. 
Following a brief larval stage, several nymphal stages occur before adults appear. The 
egg to adult cycle can be completed in 7-14 days depending on temperature, leading 
to explosions in mite population and damage. Outbreaks may be worsened by excess 
nitrogen fertilization, or by the use of broad-spectrum insecticides that kill naturally 
occurring mite predators. Overhead irrigation or prolonged periods of rain can help 
reduce populations. Keep weeds under control. 

Controls. Use selective products whenever possible. Selective products which have worked well in the field include: 
Agrimek (abamectin, derived from a soil bacterium) and Acramite (bifenazate, a long residual nerve poison), and the 
products Movento (spirotetramat) and Oberon 2SC (spiromesifen) (both Group 23), which mainly affect immature stages. 
Two other selective products are Kanemite (acequincyl) and Portal (fenpyromixate). OMRI-listed products include in-
secticidal soap (M-Pede), neem oil (Trilogy), and soybean oil (Golden Pest Spray Oil).  See the New England Vegetable 

Above: TSSM adult. Middle: Silvery 
damage to eggplant leaf. Below: Web-
bing can be seen on underside of leaf.
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Management Guide for more details, including resistance groups.  With most miticides (not bifenazate), use 2 applications 
approximately 5 to 7 days apart to help control immature mites that were in the egg stage and protected during the first 
application. Alternate between products after 2 applications to help prevent or delay resistance. Preventative releases of 
the predatory mite, Phytoseiulus persimilis, may suppress TSSM populations in vegetable fields, as they do in strawberry 
fields. Amblyseius  fallicis is a predatory mite that is widely used in greenhouses. See the New England Vegetable Guide 
on biological control in greenhouse bedding plants, Table 18: Scouting guidelines and biological control options for bed-
ding plants.

-- Ruth Hazzard, UMass Extension

LATE-SUMMER COVER CROPS
A well-established late season cover crop increases organic matter, improves soil structure, scavenges remaining nutri-
ents, chokes out weeds, and prevents soil erosion. Grains and grasses can provide all of these functions and legumes can 
add additional nitrogen. Each cover crop species has strengths and weaknesses. In a dry year such as we are having now, 
ground cover provided by a cover crop can also improve soil moisture retention.  There are cover crops that will germi-
nate with low moisture. Below is a list of several good choices for this time of year, depending on your specific goals and 
field conditions. 

Grasses can reduce erosion and return a significant portion of organic matter and other nutrients to the soil if planted after 
removal of a seasonal crop and given enough time to mature.  Kill grasses before maturity in the spring to ensure efficient 
decomposition.  Mix grass species with a legume to reduce the C:N ratio and supply more nitrogen for the following 
year’s crop.

Annual or Italian Ryegrass (Lolium multiflorum) and Perennial Ryegrass (Lolium perenne) are gaining popularity 
by some growers as commercial varieties such as Fria Annual Rye are becoming more available and because of the 
dense root system that outcompetes weeds, protects against erosion, and is easy to incorporate in the spring.  An-
nual ryegrass can tolerate some flooding.  Perennial ryegrass is more cold-hardy but also harder to kill if it goes to 
seed. Both are shade tolerant though they may not germinate very well under droughty conditions. These cover crops 
should be planted 6-8 weeks before the fall frost date.  The seed is small and light, so specialized equipment such as a 
Brillion seeder will be needed if seeding a large area.  Seeding rate: 20-30 lbs/A broadcast; 10-20 lbs/A drilled; 8-15 
lbs/A mixed with a legume.

Winter or Cereal Rye (Secale cereale) is the most common cover crop used by growers in Massachusetts.  It is 
inexpensive, easy to get and to establish, and can be seeded until 2 weeks before a killing frost.  However, it is best 
planted before September 15th in order to recover the available N from soil and to produce enough canopy to protect 
soil from erosion and outcompete weeds. It consistently overwinters here and will continue to grow in the spring, pro-
ducing up to 7,000 lbs/A of biomass contributing to soil organic matter. It should be seeded with a legume to keep the 
C:N ratio low making more N available in the spring.  Some growers are hesitant to use this cover crop because of the 
longer decomposition rate and allelopathic effects on direct seeded spring crops. Seeding rate: 90-120 lbs/A broad-
cast; 60-120 lbs/A drilled; 50-60 lbs/A mixed with a legume.

Winter Wheat (Triticum aestivum) is increasingly being used as a cereal grain and as a cover crop. It is winter hardy, 
but does not grow as tall or mature as quickly as rye so there is no rush to kill it in early spring and risk compacting 
wet soils. Wheat is excellent for erosion control, scavenging N, P and K, building soil organic matter and improving 
tilth. For best results, plant it in late summer to early fall, before September 15th. Best growth will be in well-drained 
soils with moderate fertility. Rye is a better choice on wet soils. Wheat works well as a nurse crop for legumes such 
as hairy vetch, clover, or peas. Seeding rate: 90-160 lbs/A broadcast; 60-120 lbs/A drilled; 60-90 lbs/A mixed with a 
legume.

Triticale (x Triticosecale) is a hybrid between wheat and rye. It can be seeded as early as August and can produce more 
fall growth than winter wheat, providing more weed suppression and erosion control. Seeding rate: 90-100 lbs/A 
broadcast; 75-80 lbs/A drilled; 60-90 lbs/A mixed with a legume.

Oats (Avena sativa) can be seeded in the late summer, comes up quickly, and is best planted before September 15th 
similar to winter rye.  Unlike winter rye, oats will winterkill in Massachusetts, making for simpler field preparation 
in the spring, however, with less organic matter contribution and weed control.  To maximize nitrogen carry-over to 
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the following crop, mix with a legume that will overwinter such as hairy vetch. 
Seeding rate: 110 – 140 lbs/A broadcast; 80-110 lbs/A drilled; 60-90 lbs/A 
mixed with a legume. 
Legumes are a good choice if you are interested in adding nitrogen to the soil, 
however it is important to inoculate seed before planting with the appropriate 
root-nodulating bacteria that will fix nitrogen from the air.  Some growers use 
Coca-Cola or sugar water to help the inoculum stick to the seed and plant while 
still wet to keep the bacteria alive.  Bacterial inoculants are specific to certain 
legumes and therefore must be used with the correct plant groups in order to es-
tablish. Inoculum groups are: 1) red and white clovers, 2) crimson and berseem 
clovers, 3) alfalfa and sweet clover, 4) pea, vetch and lentils, 5) annual medics, 
6) cowpea and lespedeza.  If well managed, legume cover crops can provide 
as much as 100 to 150 lbs nitrogen per acre to the following crop. Imagine the 
fertilizer cost savings!

Hairy Vetch  (Vicia villosa) usually benefits from being grown with a nurse 
crop such as rye, oats or wheat to help reduce matting during spring and to keep 
weeds down. Both the vetch and the grain can be mixed together in the seed 
drill or broadcast. Adding vetch to a cover retains more soil moisture than a 
grass planted alone. In the spring, vetch is incorporated at early bloom, typically 
in late May.  If the vetch is planted in late July or early August, it is less likely 
to survive the winter, which can be a good thing if you’ve ever struggled with 

self-seeded vetch. With a good flail mower, vetch can be used in a reduced tillage system without matting and tan-
gling in the equipment. Seeding Rate: 25-40 lbs/A broadcast; 15-40 lbs/A drilled, 15-20 lbs/A mixed with a grass.

Red Clover (Trifolium pratense) is a short-lived perennial that is somewhat tolerant of soil acidity or poor drainage. 
Mammoth red clover produces more biomass for plow-down than medium red clover, but does not regrow as well 
after mowing. Mammoth will often establish better than medium red clover in dry or acid soils. Sow in early spring or 
late summer. Red Clover can be undersown in mid-summer into corn or winter squash before it vines, and into other 
crops such as fall brassicas if soil moisture is plentiful. Seeding rate: 10-15 lbs/A broadcast; 6-15 lbs/A drilled; 6-10 
lbs/A mixed with a grass.

Crimson Clover (Trifolium incarnatum) grown as a winter annual 
should be seeded early August to early September in New England; 
seed it too early and it will make seeds in the fall and be unable 
to re-grow until spring soils warm up. While it grows well in dry 
conditions, it may have trouble germinating. This clover is a better 
fall weed suppressor than hairy vetch. This crop is easily killed by 
incorporation or even rolled or mowed at late bloom stage for no-till 
situations in the spring. Seeding rate: 22-30 lbs/A (15-20 lbs/A in a 
mixture) broadcast; 15-18 lb/A (10-12 lbs/A in a mixture) drilled. 
Field Pea (Pisum sativum subsp. arvense) also known as Austrian 
winter peas (black peas) or Canadian field peas (spring peas) should 
be planted mid-August to mid-September in much of New England. 
These peas fix nitrogen more quickly in dry conditions than white 
clover, crimson clover, or hairy vetch. Field peas are susceptible to 
white mold (Sclerotinia sclerotiorum) so don’t plant them in a field 
with a history of white mold. Drill or incorporate seed 1-3 inches to 

ensure good soil moisture contact. Seeding rate: 80-120 lbs/A broadcast; 75-100 lbs/A drilled; 60-80 lbs/A in a mix.
Brassicas may be used as cover crops for pest management or in the case of the forage radish, for improving water drain-
age and soil structure. Mustards should not be planted successionally with any brassica crops since they are in the same 
family, and are susceptible to the same pests.

Radish (Raphanus sativus), known as Daikon, tillage, forage or oilseed radish are appropriate biological subsoilers, of-

Overwintered crimson clover being grazed by chickens 
on May 25th at Natural Roots in Conway, MA.

Vetch can be difficult to manage in
strip till systems even after killing

with RoundUp
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ten producing 8-14 inch tap roots.  With its deep roots, this 
cover crop can recover N, P, S, Ca and B for the following 
season, but a cash crop must be planted early in the spring 
or else these nutrients are lost through fast decomposition 
and the deep root holes.  Best planted in late August, this 
cover crop typically winterkills in November or Decem-
ber.  It can also be used as animal forage. A unique no-till 
strategy with forage radish includes seeding it in the late 
summer along with cover crop mixtures on 6 ft. centered 
beds, then in the spring, place transplant plugs directly in 
the holes where the radishes grew. Read more about this 
method of planting in this SARE funded grant titled: Eval-
uating no-till and biological strip-till methods for commer-
cial seedless watermelon production. Seeding rate: 10-13 
lbs/A broadcast; 7-10lbs/A drilled; 5-8 lbs/A in a mixture.

Brown Mustard (Brassica juncea) found in many of the 
‘Caliente’ seed mixes is a biofumigant planted to combat root knot nematode and a variety of soil-borne fungal patho-
gens including Fusarium Verticillium, Rhizoctonia, Pythium and Phytophthora capsici.  It is also allelopathic against 
weeds. If allowed to flower, this crop is highly attractive to honey bees. Successful biofumigation with this cover crop 
is achieved by following these steps: 1) Apply adequate fertility (50 lbs N/A and 20 lbs S/A) 2) Allow it to flower 
before incorporation. 3) mow, disc or rototill under, and roll or pack the soil immediately 6) Add irrigation to enhance 
fumigation or incorporate before rain. Plant this in late August through September.  Other brassica cover crops include 
Rapeseed or Canola and Turnips, which are often used as livestock forage. Seeding rate: 10-15lbs/A broadcast; 8-12 
lbs/A drilled.

In dry years, terminate a cover crop early since mineralization and decomposition are slower in dry soils. Keep in mind it 
is always best to plant a cover crop, as leaving a field bare over winter is very damaging to soil structure, increasing ero-
sion and reducing long term fertility. Though it may take several growing seasons or a lifetime to perfect the art of cover 
cropping, your soil will thank you.

Cover Crop Resources:

A Comprehensive Guide to Cover Crop Species used in the Northeast United States. Prepared by: Shawna Clark. 
http://www.plant-materials.nrcs.usda.gov/pubs/nypmcpu10645.pdf

Managing Cover Crops Profitably: 3rd ed. Published by the Sustainable Agriculture Network, Beltsville, MD. 
http://www.soilandhealth.org/03sov/0302hsted/covercropsbook.pdf

Cover Crop Plant Guides prepared for the USDA by: NRCS, RMA and FSA. http://www.nrcs.usda.gov/wps/portal/
nrcs/detail/national/plantsanimals/plants/projects/?cid=stelprdb1077238

Cover Crop Chart prepared by USDA-ARS. http://www.ars.usda.gov/Main/docs.htm?docid=20323
-Adapted by Katie Campbell-Nelson from work by R. Hazzard & F. Mangan, UMass; Vern Grubinger , UVM and Thomas 

Bjorkman, CU. 

INTRODUCED PARASITOID SUPPRESSES IMPORTED CABBAGEWORM
History of project. Cole crop growers in the Northeast US traditionally have had to control imported cabbageworm 
(Pieris rapae) in their broccoli, Brussels sprouts, cabbage and other brassicas. In 1988, UMass entomologist Roy Van 
Driesche imported and released a potentially more effective and safer parasitoid of this pest from China. This braconid 
wasp (Cotesia rubecula) established and spread and in spring of 2007, he measured its presence in organic, conventional 
and home garden cole crops in MA and found that C. rubecula was present at all 20 sites in the survey, with high levels of 
parasitism (75%, averaged over all 20 sites). Because this parasitoid kills caterpillars when they are less than 1/3 grown 
(4th instar larvae), over 70% of the damage that might be done by a healthy caterpillar is prevented.  In the 2007 survey, 
only 10% of the larvae encountered had reached the highly damaging mature stage (5th instars) that does most of the feed-

Caliente mustard in flower.
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ing. Additionally in the 2007 survey, he found that the once common 
parasitoid, Cotesia glomerata had been largely replaced in the spring 
by the newer, more effective species, C. rubecula.  Over 99% of all P. 
rapae parasitoids recovered in the spring 2007 survey were C. rubecula. 

2009 late-summer survey. The 2007 surveys were all done in May and 
June, during the first generation of P. rapae caterpillars.  The question 
remained whether the high level of parasitism seen in spring would hold 
up over the summer.  Also, it was also possible that the originally intro-
duced parasitoid, C. glomerata, would become more common later in 
the year.  To answer these questions, in 2009 Van Driesche repeated the 
survey done in 2007, visiting 19 sites in MA, one in Burlington, VT and 
one in Charleston, RI.  Based on the collection of 719 P. rapae larvae 
(or pupae or parasitoid cocoons), he found that parasitism of P. rapae 
in late summer (September-October) of 2009 again 75%, the same as in 
the spring of 2007.  Also, he found that while C. glomerata increased 
somewhat in relation to C. rubecula (being 12% of all parasitoids col-
lected), C. rubecula remained the dominant parasitoid, accounting for 
88% of all parasitism. It was also present at all 21 of the sites surveyed.  

2011 survey:  Samples of P. rapae and Cotesia parasitoids were col-
lected from May to late Sep 2011 in 14 states and 2 Canadian provinces, 
from New England to North Dakota, southward to North Carolina and 
northward to New Brunswick and Quebec.  In total, 32 samples of P. 
rapae larvae or pupae and parasitoid cocoons were examined, com-
prising 1571 individuals. Cotesia rubecula was present at 22 of the 32 
sample sites and where it was present, the average parasitism rate was 
47%.  C. glomerata remains the dominant parasitoid in the mid-Atlantic 
states, from Virginia to North Carolina and westward to 
southern Illinois, above latitude N 38° 48’, where it has 
displaced the previously common parasitoid C. glomer-
ata. This pattern suggests that the released populations 
of C. rubecula presently have a lower latitudinal limit 
south of which they are not adapted.

Discussion.  This information shows that the classical 
biological control project against imported cabbage-
worm started back in 1988 at UMASS has been suc-
cessful over a wide geographic area, and that the new 
parasitoid is now providing a high and consistent level 
of mortality in New England and beyond.  Although 
the familiar white cabbage butterfly, Pieris rapae, is still 
present and active in New England Brassica crops, its 
damage to crops has been significantly reduced.  Based 
on survey data, it is highly likely that C. rubecula is 
present wherever P. rapae is found, and is laying eggs 
in young imported cabbageworm caterpillars and killing 
them before they cause most of their damage. For farm-
ers and gardeners who scout their crops, the developing 
larvae of C. rubecula may be visible inside imported 
cabbageworm caterpillars as a translucent band, which is revealed when the caterpillar is opened (see photo 1).  The small 
white C. rubecula cocoons are usually found singly on the underside of leaves.

--Roy Van Driesche, Department of Environmental Conservation, University of Massachusetts

Above: C. rubecula squeezed out of an ICW caterpil-
lar. Below: ICW caterpillars with white cocoon of C. 

rubecula.

Percentage of ICW parasitized by C. rubela and C. glomerata in 2011 
survey.
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EVENTS
IPM Field Walks
In this series, learn to identify and scout for vegetable pests and select integrated pest management strategies that work for 
you, whether you are an experienced farmer, or just starting out, organically certified or not! We will use pheromone traps 
to monitor pests, use a microscope to identify plant pathogens, and learn to scout in multiple vegetable crops with UMass 
Extension Vegetable Program staff Katie Campbell-Nelson, and Plant Diagnostician Angie Madeiras. Scouting will be 
followed by a discussion of effective control strategies with growers in attendance. Bring a hand lens if you have one. 
Supported in part by funding provided by USDA-NIFA Extension Implementation Program, Award No. 2014-70006-22579

** All field walks have been approved for 2 pesticide credits in the vegetable category
August 2nd, 4-6pm 

Red Fire Farm, 184 Meadow Rd, Montague, MA 01351 
Farmer: Ryan Voiland

Questions? Contact: Katie Campbell-Nelson, kcampbel@umass.edu, 413-545-1051.
Twilight Meeting: Equipment for Mechanical Cultivation & Product Washing and Packing

When: Wednesday, August 10, 2016 from 4pm to 6pm
Where: Tangerini’s Spring Street Farm, 139 Spring St, Millis, MA 02054
Tangerini’s Farm is a 65-acre farm located in Millis, Ma. Produce is marketed through a 500 member CSA, an on-site 
farm stand, farmers’ markets, food coops and wholesale buyers. Over the last two years, with support from an MDAR 
Food Safety Improvement Program grant, they have developed a washing and packing area to prepare all their pro-
duce. They will demonstrate the use of many pieces of equipment including wash tanks, barrel washer, bunch washer, 
onion topper and a conveyer system. They will discuss the flow of produce in the packing area as well as how it is 
stored. They will also show off some new investments and innovations in their cultivation equipment. 

Lisa McKeag, from the UMass Vegetable Program, will also provide an update on the roll-out of the Food Safety Mod-
ernization Act (FSMA) in Massachusetts. 

Contact Lisa McKeag at lmckeag@umext.umass.edu or 413-577-3976 for more information.

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.
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