
CROP CONDITIONS
It’s dry, dry, dry out there and folks are either hoping for rain or 
digging out irrigation equipment. Dry conditions have been causing 
some crop issues like tip burn in brassicas caused by local deficiency 
in calcium where there is not enough moisture to carry the calcium 
out to the tip of the leaf, increased incidence of plant death follow-
ing cabbage root maggot stem damage, and cabbage aphid outbreaks. 
Normally dry conditions come hand-in-hand with hot weather, but 
not so this spring. We’ve seen frost in some areas over the last few 
nights, causing cold injury on beans and basil and on tender cucurbits 
where covers were touching the foliage.

It’s a busy time of year with lots of field prep, seeding, planting, and 
more crops to harvest as farm stands, markets, and CSAs start up. 
Farm stand shelves and online boxes are looking full of veggies now 
with bunches of carrots and radishes, fresh herbs, head lettuce and 
spinach, broccoli and kohlrabi, early greenhouse cukes and cherry 
tomatoes, and the first of the strawberries starting to come in.

You may have read in the news that UMass employees will be 
furloughed as a result of the fiscal crisis at the University caused by 
COVID-19. However, because a large portion of funding for the Veg-
etable Program (and other Extension teams including the Fruit Pro-
gram) comes from the federal government and competitive grants, we 
will not be furloughed and will continue working full-steam-ahead 
to provide technical assistance, identify pests and crop issues, bring 
you pest alerts, and hold educational programs all season long. We 
hope to “see” many of you at our next virtual twilight meeting next 
Wednesday, June 10, where we’ll hear from Judson Reid of Cornell 
Cooperative Extension  on the topic of greenhouse fertigation. Join us 
to learn how to dial-in your fertility regime and fertigation techniques 
for greenhouse and high tunnel crops! See Events section of this issue 
for more info.

PEST ALERTS
Alliums

Onion thrips are still being seen at the same level as last week, 
below the threshold of 1 per leaf, in a Hampshire Co. field. Cool 
weather slows the development of thrips, but populations may ex-
plode in hot, dry conditions, so keep an eye on them. The wounds 

from the foliar feeding of these tiny pests allow for bacterial patho-
gens to get into the plant and cause bulb rots, sometimes months 
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Dry weather with no significant rain in the forecast 
means it’s time to break out the irrigation equipment, in 
this case at Wintermoon Roots in Hadley, to encourage 
a flush of weeds to germinate so that they can be killed. 

Photo: G. Higgins
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later in storage.
Brassicas

Cabbage aphids were observed in 
a field in Franklin Co., above 10% 
infestation threshold. Researchers in 
the Brassica Pest Collaborative have 
found that using a 10% infestation 
spray threshold can keep cabbage 
aphids in check, even if using OMRI-
approved insecticides (insecticidal 
soap, azadiractin, and pryethrin prod-
ucts or tank-mixes of these products 
have been found most effective). We have also observed that early infestations also tend to be concentrated on one or 
a few plants, and removing these “founder” populations can also help slow their spread early in the season.

Imported cabbageworm (ICW) butterflies are still flying and laying eggs, and this week the eggs were just hatching 
and tiny caterpillars were beginning to feed on the leaves. There are 4-5 generations of ICW, as well as 3 other cat-
erpillar species that affect brassicas, so it is a good idea to scout brassica fields weekly, starting now. These pests can 
do a lot of damage to foliage and also infest heads of broccoli, cabbage, and cauliflower with frass (poop). Use this 
scouting sheet to keep records and spray when thresholds listed in the instruction section are reached.

Cucurbits
Striped cucumber beetles are out in force now, finding plants 
as soon as they are uncovered. Overwintered beetles cause di-
rect feeding damage to cotyledons, leaves, and the base of the 
stem, which can result in reduced yield. Beetle feeding also 
spreads bacterial wilt to young and rapidly growing plants, 
especially before the 5-leaf stage. Cucumber and muskmelon 
are highly susceptible to wilt; watermelon is not. To prevent 
bacterial wilt in susceptible crops, scout for beetles twice 
weekly at the seedling stage and treat when beetle numbers 
reach 1 beetle per 2 plants. For recommendations see the New 
England Vegetable Management Guide, cucumber insect pest 
section.

Solanaceous
Colorado potato beetle adults are emerging now and freshly 
laid clusters of eggs have been observed on leaves of potato 
volunteers growing in last year’s potato field. Now is an 
important time to disrupt the life cycle of these pests. Because 
CPB do not travel far, you are likely dealing with a resident 
population of CPB on your farm and whatever you can do to 
manage your CPB population can have a real impact year to 
year. For more details and management ideas see the article in 
this issue.

Three-lined potato beetles are out now, causing damage to 
tomatillo and husk cherry plants. Row covers or netting can 
be helpful to exclude the beetles, as long as they are in place 
before the beetles arrive and you have rotated away from last 
year’s crop. Handpicking is usually sufficient for control on 
tomato and potato, but can be challenging for heavily infested 
tomatillos. When handpicking, knock the beetles into a bucket 
of soapy water so they will drown.

A discreet light patch on a brassica leaf (left) can be a sign of a cabbage aphid colony 
on the underside of the leaf (right). Photo: G. Higgins

Corn Pest Trap Counts 
May 28 – June 4, 2020

Location GDD 
(base 50)* ECB-NY ECB-IA

Western MA
Sheffield - -
Whatley 326 3 0
Central MA
Bolton 289 - -
Leominster 300 - -
Eastern MA
Millis 342 - -
Sharon 342 0 0
Seekonk 310 0 0
Swansea 310 1 2
Southern NH
Hollis, NH 265 7 0
Litchfield, NH 265 12 0
Mason, NH 265 - -
Eastern NY
Hurley, NY 359 21 4

- no numbers reported for this trap 
N/A this site does not trap for this pest

*GDDs are reported from the nearest weather sta-
tion to the trapping site
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Sweet Corn:
European corn borer: The first flight has begun in the state 
and around the region (see table on previous page) and farm-
ers should get their traps out now if they have not already. Egg 
laying will likely begin in the next week. Growing degree days 
(GDD) with a base temperature of 50°F may be used to predict 
the beginning of moth flight (374 GDD), first eggs (450 GDD), 
and peak flight (631 GDD). Treatment is rarely needed for this 
first generation. Spraying later on when tassels emerge is the best 
time to target this pest, since that is when they are most vulner-
able and exposed at the top of the plant. 

COLORADO POTATO BEETLE MANAGEMENT
Colorado potato beetle (CPB) adults are actively moving into potato 
fields and laying eggs now. Increasing temperatures mean faster 
development and feeding rates. Cold, rainy weather slows both crop 
and insect growth, so eggs that are laid can pile up and then all hatch 
at once when it warms up. Knowing what to look for and getting out 
into the field to scout is key in determining when to use appropriate 
controls. CPB is also an important pest of eggplant, so these fields 
should be monitored as well. Good control of CPB in June will not 
only protect vulnerable crops now; it will also reduce the number of 
beetles in the next generation that will survive to feed on next year’s 
crops. Both adults and larvae cause feeding damage, but larval dam-
age is the most severe. Because the fourth and final larval stage (in-
star) does 85% of the feeding damage, it is critical to control larvae 
while they are small.

Life Cycle: In the Northeast, CPB survives on solanaceous crops and 
weeds, including horsenettle, nightshade, eggplant, potato, and to-
mato (primarily seedlings). CPB overwinters in the adult stage, gen-
erally in soil (up to 12 inches deep) in the woods and brushy borders 
next to host crops, though some burrow into soil right in the field. In 
spring, the beetles emerge to search for host plants. Adult CPB are 
fairly slow and clumsy; they can fly, but more often they walk into 
fields from overwintering sites. Heavy feeding may occur on edges of non-rotated fields. If beetles do not find host plants 
via walking they will fly in search of food. Once they reach a host plant, adults feed, mate, and lay eggs. One female can 
lay up to 300 eggs in her lifetime. Eggs hatch in 7-10 days, depending on temperature. Feeding damage and larvae are 
easily seen on leaves. Larvae go through four molts (instars) before they pupate. In the first instar, the larvae are about the 
same size as the eggs and in the second instar they are about an eighth of an inch long. Mature, fourth instar larvae are 
hump-backed and plump, and reach 5/8”-long before they drop to the soil and pupate. Adults emerge from pupae after 10-
14 days, leaving round exit holes at the soil surface. In southern New England there is a second generation of eggs, larvae, 
and adults in late-July, while in northern New England there is only one generation. Beetles fly or walk out of fields in 
August, seeking overwintering sites at field edges.

Monitoring & Thresholds: In potatoes, scout for beetles on 30 to 50 plants (or individual stalks later in the season). One 
recommended procedure is to walk the field in a V-shaped pattern and stop at 10 sites across the field. Randomize your se-
lection of sites using a set number of paces, e.g. stop every 10 to 30 paces, depending on field size. At each location, select 
3 to 5 plants (from when plants emerge until 12 to 18” tall); thereafter select 3 to 5 stalks at each site. Alternatively, select 
plants or stalks individually at random across the field. Count adults, large larvae (greater than half-grown), and small lar-
vae (less than half-grown) separately. A treatment should be considered for adults when you find 25 beetles per 50 plants 
or defoliation has reached the 10% level. The spray threshold for small larvae is 4 per plant; for large larvae, 1.5 per plant 
(or per stalk in midseason). Potatoes can tolerate 15-20% defoliation without reduction in yield. Scout every 3-4 days, 

 

     Contact Us:
Contact the UMass Extension Vegetable Pro-
gram 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 cur-
rently working remotely but checking these 
messages daily, so please leave us a mes-
sage!

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

UMass Extension Services Suspension
The following on-campus services are sus-
pended until furhter notice, due to the CO-
VID-19 pandemic:

• Soil & Plant Nutrient Testing
• Plant Disease Diagnostics
• Hot Water Seed Treatment
• Nematode Analysis
• Weed, Insect, Turfgrass, and Invasive 
Plant Identification

• Public access to all farm properties
Until further notice, please do not send or 
deliver samples to campus, as we cannot 
process them.
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especially if numbers are above the following thresholds: 15 adults, 75 
small larvae, or 30 large larvae per 50 plants/stalks. 

Use a similar process for scouting in eggplants and tomatoes. An eco-
nomic threshold for eggplant is to treat when 2 small or 1 large larvae 
per plant is found, when plants are less than 6” tall. When plants are 
taller than 6”, treat when 4 small or 2 large larvae per plant are found. 
Potato beetles tend to be less limiting in tomatoes and no threshold is 
established. Although CPB may attack young tomato transplants in the 
field, most varieties develop resistance within a few weeks of field set-
ting. Use these scouting sheets to help keep track of beetle populations: 
Potato, Eggplant, Tomato. These can be used for a range of insects and 
diseases in each crop. 

Controls & Prevention: 
Rotation. The single most important tactic for CPB management is 
to rotate potatoes, eggplants, and tomatoes to a field that is at least 
200 yards from the previous year’s fields. Barriers such as roads, 
rivers, woodlands, and fields with other crops are helpful, because CPB adults are such slow and clumsy movers. This 
single practice delays and reduces colonization by adults, and therefore reduces the number of eggs and larvae in the 
field later on.

Crop health. Starting with healthy seed and maintaining good crop nutrition help plants grow well and withstand feed-
ing injury.

Barriers. Mechanical barriers such as trench traps, trap crops, and straw mulch also delay and reduce infestation. 
Trenches. Install plastic-lined trench traps next to overwintering sites at least one week before adults emerge. 
Trenches should be 1 to 2’ deep and 6 to 24” wide at the top. They can be U- or V-shaped with side walls slop-
ing at angles between 65° and 90°. Beetles walking from field borders fall into the trench and cannot fly out.

Straw mulch. It has been well documented that when potatoes or eggplants are mulched with straw, fewer 
CPB adults will settle on the plants and fewer eggs will be laid. This can be accomplished on larger plantings 
by planting into a rye cover crop, mowing down the rye, then pushing the rye straw over the plants after they 
emerge. For smaller plots, straw may be carried in.

Perimeter trap cropping. Potato trap crops may be planted earlier than the main crop to attract beetles before 
the main crop emerges, or planted between overwintering sites and this season’s crop. Flame, vacuum, or spray 
the border crop before beetles move into the main crop. Another approach is to plant three to five rows of po-
tatoes treated with a systemic insecticide in a perimeter around the field; this treated border will kill up to 80% 
of the colonizing beetles. Planting main potato crops later than normal may also cause beetles to leave the field 
before potatoes emerge, resulting in lower beetle numbers.

Flaming. Flame weeders can be used to kill colonizing adult beetles when the crop is less than 5” tall. Move rapidly 
using a tractor-mounted or hand-held flamer. The goal is to scorch beetles, as injury to antennae and legs render them 
unable to orient and climb plants. At this early stage, healthy emerging potatoes have sufficient reserves to regrow 
foliage and establish well. 

Biological control. Predators and parasites of CPB suppress populations and help prevent crop injury. Natural enemies 
that attack CPB eggs or larvae include twelve-spotted ladybeetle (Coleomegilla maculata), spined soldier bug, a carabid 
beetle (Lebia grandis), and a parasitic tachinid fly. The fungus Beauvaria bassiana (e.g. Mycotrol) has been shown to 
suppress beetle populations, though it does not provide immediate control. If insecticides will be used, use selective rather 
than broad-spectrum products to conserve natural enemies. Be aware that ladybeetle egg masses look very similar to CPB 
egg masses, though lady beetle eggs are slightly smaller (~1mm) than CPB eggs (~1.7 - 1.8mm) and more yellow in color.

Chemical Controls & Pesticides: Scout to determine whether or not a damaging population is present. When using prod-
ucts that control only larvae or only small larvae, scout for eggs, note egg hatch, and apply controls before larvae reach 
third instar to avoid the worst feeding injury. For materials that control all stages, you may wait and scout for adults and 

CPB adult laying eggs.
Photo: UMass Vegetable Program
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larvae to determine the need to apply insecticides.

Resistance management must be part of every potato grower’s 
plan. CPB has a remarkable capacity to develop resistance to 
insecticides. Based on a fifty-year track record, we can expect that 
any insecticide that is used repeatedly on the same population of 
CPB (that is, those in the same field or farm) will lose its efficacy 
in less than five years. Where potato production is concentrated 
and rotation has been limited, resistance may develop on a region-
wide basis. It’s up to you to manage resistance in the population of 
beetles on your farm, and keeping insecticides effective with careful 
rotations is a worthwhile investment. In the New England Vegetable 
Management Guide, as well as on pesticide labels, each insecticide 
has a Group Number, which identifies chemistries with the same 
mode of action. Growers should note the resistance group number 
of each insecticide, rotate classes of insecticides, and avoid using 
the same chemistry more than once per year or even better, once every other year. Do not use the same chemical class 
on successive generations in the same year. Use newer chemistries first. For conventionally managed fields, there are 
enough different products to do a two-year rotation that will effectively control CPB while effectively delaying resistance 
to any one product.

For organically managed fields, the selection of insecticides is limited to fewer active ingredients including spinosad 
(Entrust), azadirachtin (Azatin), pyrethrin (Pyganic), and Beauvaria bassiana (Mycotrol O, Botanigard), which can be 
tank-mixed and/or rotated. Unfortunately, the Bt product Trident that was recently developed against CPB has been dis-
continued due to formulation issues. With few products to choose from, it’s more important to time pesticide applications 
so that they are as effective as possible and therefore reduce the need for subsequent applications.

For current information on potato and eggplant insect management including up-to-date lists of insecticide groups that 
have products registered for Colorado potato beetle, please visit the New England Vegetable Management Guide potato 
and eggplant sections.

Do not try to kill every beetle in the field. Potato crops can withstand 15% defoliation without affecting yields. Avoid 
treating potatoes for CPB late in the season, as defoliation after two weeks before senescence will have little effect on 
final tuber bulking.

--UMass Vegetable Extension

KNOCK WEEDS OUT AT CRITICAL TIMES
--by Mark Schonbeck, Virginia Association for Biological Farming for eXtension March 23, 2010

The “control” part of mechanical weed control aims to remove weeds that threaten current or future production at the least 
possible cost in labor, fuel, machinery and potential harm to the soil. Trying to eliminate every weed on the farm would 
likely lead to red ink, and can defeat efforts to build healthy soil. Thus, the farmer must continually evaluate: do I need 
to kill the weeds in this crop now? When are the critical times for weed control during the course of the season? For the 
organic farmer, critical times for weed control are those points at which cultivation or other measures will most effectively 
protect current and future crops from the adverse effects of weeds. Critical times include:

• When the crop is planted
• When flushes of weed seedlings are just emerging
• During the crop’s minimum weed-free period
• When perennial weed reserves reach their minimum
• Before weeds form viable seed or vegetative propagules

Just-hatched CPB larvae. Photo: K. Campbell-Nelson
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Start with a clean seedbed. Weeds that emerge before or with the crop have a greater impact on crop yield than later-
emerging weeds. Planting into a clean, weed-free field is essential. Remember that an apparently clean seedbed prepared 
just a few days before the vegetable is planted may have millions of germinating weed seedlings per acre that have not yet 
visibly emerged. Whenever possible, plant immediately after the final step in preparing the ground – whether that step is 
harrowing, rototilling, incorporating amendments, shaping the beds, or strip-tilling the crop rows.

For many crops, blind cultivation can be used to keep the seedbed clean until the crop is up. Larger-seeded vegetables can 
be rotary-hoed to give them a head start. Weed seedlings that beat slow-germinating crops like carrot to the punch can be 
removed by flaming. Some farmers time this operation by covering a small patch with a pane of glass. When the crop first 
emerges under the glass, the field is flame-weeded. The rest of the crop then emerges a day or two later, in a clean field.

Get the weeds when they are small. The smaller the weed, the easier it is to kill through light cultivation or flame weed-
ing. Early in the growing season when large “flushes” of weeds often emerge, many farmers do a very shallow cultivation 
when weeds are in the “white thread” stage or are just emerging (long before the weeds begin to compete with the crop), 
rather than waiting until the field is visibly weedy. Shallow cultivation often pays because it:

• Minimizes damage to soil structure and soil life
• Minimizes light-stimulated germination of additional weeds
• Requires less fuel and less effort
• Can kill millions of newly emerging weeds per acre

This approach may be especially advantageous during early stages of crop establishment and growth. Cultivate before 
weeds get more than an inch tall. Some weeds develop an incredible ability to re-root and survive light cultivation once 
they pass this stage. Weeds two to three inches tall require more vigorous cultivation, which consumes more fuel, disrupts 
soil structure, and stimulates additional weed seed germination. One possible disadvantage to this “proactive” approach to 
timely cultivation is that it can result in multiple passes through the field to keep removing small weeds until the crop is 
established. 

Avoiding over-cultivation: Minimum versus critical weed-free periods. Weed scientists and farmers have a couple 
ways of estimating when cultivation is most important for keeping weeds from hurting the current crop. One is to ask how 
long after crop planting can weeds be allowed to grow before they must be removed (the “maximum weed-infested pe-

 

New home- gardening column: Growing Your Own Food with Franco & Beto
With the uncertainties around COVID-19 and the economy, growing your own 
food is appealing as a way to help alleviate food insecurity, do something fun 
that is compatible with social distancing, and produce healthy and nutritious 
food! To become a successful gardener is not complicated; for the most part, the 
needed skills can be easily mastered. Join us for this series of weekly articles 
which provide research-based information on how to grow your own vegetables 
and herbs in Massachusetts.

This column is written by Frank Mangan, Extension Professor of Vegetable 
Crops at the UMass Stockbridge School of Agriculture, and his Ph.D. student, 
Heriberto Godoy Hernandez. It will be available in both English and Spanish. 
Some of the content has been adapted from the New England Vegetable Man-
agement Guide, a collaborative effort by members of the Extension Vegetable 
Programs of the New England states. Additional expertise on specific topics is 
provided by UMass Extension Specialists.

Each issue will cover a Vegetable or Herb of the Week, as well as an additional topic. The most recent issue covers to-
matoes as the Vegetable of the Week, and also discusses the cultural significance of vegetables and herbs.

Click here to go to Growing Your Own Food with Franco & Beto

6

https://nevegetable.org/
https://nevegetable.org/
https://ag.umass.edu/resources/home-lawn-garden/food-gardening-in-massachusetts-2020


riod”). Another is to ask how long the crop must be kept clean before later-emerging weeds can be allowed to remain (the 
“minimum weed-free period”). A third is to determine the stage(s) of development in which the presence of weeds is most 
likely to hurt yields (the “critical period of weed competition” or “critical period for weed control”).

Assuming that the crop is planted into a clean seedbed, germinating crops and weeds start their “race” at the same time. 
Weeds that germinate with the crop usually do not affect the crop’s growth until two or three weeks after emergence – 
when they first become large enough to begin competing for moisture and nutrients. This initial “grace period” during 
which weeds can grow without reducing the crop’s yield potential is the maximum weed-infested period. The farmer 
needs to cultivate or otherwise control weeds before the end of this period.

Weeds that emerge with or shortly after the crop have the greatest potential for causing economic damage if allowed to 
grow unchecked. Later emerging weeds have less effect, and those that emerge after a certain point in time no longer af-
fect yield. This point is the minimum weed-free period.

The interval from the end of the maximum weed-infested period until the end of the minimum weed free period defines 
the critical period for weed control for the crop. Since the crop can be adversely affected either by early-emerging 
weeds allowed to persist into this period, or by weeds emerging during this period and allowed to grow, the weed control 
strategy should focus on keeping the crop clean through this time. If cultivation is limited to one or two passes, it must be 
strategically scheduled within this period, and implements designed to be effective against the largest weeds present must 
be used. Possible advantages to this approach include:

• Less labor and machinery time is expended on weed control
• Fewer operations are easier to schedule
• Less frequent disturbance of the soil surface can mean less surface crusting and erosion
• Larger weeds leave more residue that can further protect soil surface from degradation

However, this approach can be risky especially in vegetable crops that are not highly competitive or have long critical pe-
riods for weed control (e.g., carrot), or that need to be quite clean at harvest (e.g., salad mix). When cultivation is delayed 
until the beginning of the critical period for weed competition, the farmer depends on favorable conditions for effective 
cultivation at that time. If an untimely rain falls, the additional delay will likely result in a significant yield loss. Therefore, 
most Extension agents and consultants advise organic vegetable growers to “get weeds while they are small,” especially 
early in crop development.

Keep the crop clean through its minimum weed-free period. Once the early flushes of weeds have been knocked out, 
continue monitoring and controlling later-emerging weeds until the crop has passed through its minimum weed-free pe-
riod. For vigorous vegetables this period is generally the first one-third of the crop’s growing season, or four to six weeks 
for crops like tomato, squash, cucumber, snap bean, and transplanted brassicas; and perhaps a little longer for eggplant 
and pepper. Less vigorous crops like onion or carrot may need weed-free conditions for at least the first half of their life 
cycle, perhaps eight weeks or more.

How “clean” is clean enough during this period? Crops differ in their inherent weed tolerance even during the mini-
mum weed-free period.  Slow-growing, weed-sensitive vegetables like parsley, direct-sown onion or carrot can suffer if 
weeds are allowed to reach the two-leaf stage before cultivation. Thus, it may pay to “cultivate early and often,” knocking 
weeds out in the white-thread stage until the crop is well established. In vigorous crops like beans, sweet corn, or potatoes, 
one early cultivation and a second pass to remove later-emerging weeds at the two-leaf stage or even a little larger, may be 
sufficient.

While the crop is still small, those weeds emerging closest to crop plants compete most severely. Therefore, cultivation 
must effectively remove within-row weeds, as well as weeds between rows. Timing is critical for mechanical within-row 
weeding, which works only when the weeds are tiny and the crop is sufficiently large that it can withstand the effects 
of light cultivation. Later in the minimum weed-free period, the growing crop begins to shade out emerging within-row 
weeds, while weeds emerging between rows can still grow unimpeded and pose a threat. At this point, some vegetables 
can be cultivated with a between-row implement adjusted to throw some earth into the row to bury and thereby hinder 
small within-row weeds. This works well for potato, corn, tomato, broccoli, and other tall vegetables that tolerate hilling-
up, but of course not for lettuce, spinach, and other vegetables whose edible parts form close to the ground.
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Hit perennial weeds when their reserves are low. Invasive or wandering perennials like quack grass, nutsedge and 
Canada thistle that reproduce through a propagating network of rhizomes, roots, stolons, tubers or bulbs are often the most 
difficult to manage. An initial tillage pass deep enough to chop up these structures will effectively propagate the weed, 
as each fragment soon regenerates a new plant. However, these plants are weaker than the larger plants growing from 
undisturbed underground structures. During the first three or four weeks after fragmentation, the pieces of root or rhizome 
draw down their underground reserves in order to regenerate shoot growth. When the growing weeds each have several 
open leaves, they begin rebuilding reserves through photosynthesis. Soon thereafter, they can begin to form new rhizomes, 
bulbs, tubers, or other vegetative propagules.

Additional tillage, or even simply removing top growth, whenever the weeds reach the three to four leaf stage can be quite 
effective in further weakening invasive perennial weeds. The farmer may need to do this several times at three or four 
week intervals to knock out a serious infestation. Planting buckwheat or other “smothering” cover crops at high seeding 
rates immediately after tillage intensifies pressure on the weed, and can get the job done faster with fewer tillage passes. 
When wandering perennial weeds emerge in a vegetable crop, cultivate to sever top growth whenever the weeds reach this 
critical three to four leaf stage. Sharp sweeps or knives set to work just below the soil surface will do the job.

BACKPACK SPRAYER IMPROVEMENTS AND CALIBRATION 
Growers with diverse crops and small plantings often need to apply pesticides to beds or plots of only several hundred 
square feet, and backpack sprayers are the best tool for the job. John Grande and Jack Rabin of Rutgers made an excellent 
series of short (about 3-10 minute) videos on selecting, upgrading and calibrating backpack sprayers. The spray wand up-
grade designed by John Grande and described in video 2 of the series, costing about $200, can go a long way to improving 
the efficiency and usability of your backpack sprayer. 

Described below are details on calibrating your sprayer to apply the correct amount of material. Making an application of 
the accurate amount of spray will depend on four variables: a constant walking speed, a steady pressure providing a con-
stant volume, maintaining your spray swath width, and selecting the most appropriate nozzle tip for the job. If you change 
any one of these, you change the amount of spray you apply. 

Walking speed. Your walking speed should be constant and one that you can comfortably maintain over the entire time 
you intend to spray and in the uneven conditions of a cultivated field. It also must be the same speed at which you cali-
brate the sprayer. If you double your walking speed while maintaining pressure and swath width, you’ll apply half as 
much material. You would then require twice as much pesticide per gallon (that is, a greater concentration) to apply the 
same amount of pesticide per acre. A barbed swivel added to the base of your spray wand will allow you to direct the 
angle of your spray, and allow you to walk through the field without fatiguing your wrist, making the entire process more 
comfortable. For most, an easy walking speed to maintain is 2-3 miles per hour (mph), or, 34-23 seconds per 100 feet. 
Three mph also happens to be a good speed for tractor-driven pesticide applications. You can easily practice this walking 
speed by marking out and walking 100 feet in the field and timing yourself while spraying water to test your coverage.

Pressure and volume. If you change the pressure while you spray, you change output. Increased pressure results in higher 
output; the exact relationship depends on your nozzle type. 30 psi is a common pressure used with backpack sprayers 
since 40 psi is hard to achieve with a hand pump operated sprayer. Manufacturers provide output rates for nozzles at a 
given pressure. A pressure gauge can be fitted onto a backpack sprayer, however, adding a CF pressure-regulating valve 
to the spray wand is the best option for maintaining constant pressure. With a CF valve, the sprayer will only spray when 
there is enough pressure in the tank to maintain a constant flow and will not exceed the set flow rate either. When the flow 
stops, the applicator knows that they need to pump more air into the tank in order to keep going. If you’d like to check 
your rate of output, fill your tank ½ way, pump the sprayer, and determine your spray volume by collecting the spray out-
put in a container while timing yourself holding the trigger for 1 minute. This will provide you with each nozzle’s output 
in gallons (or whatever volume you choose) per minute (gpm). 

Nozzle tip selection. The proper tip will depend on the situation. Tips are available that cover a wide range of output 
volumes, spray widths, and pressures. Most backpack sprayers come with a single flat fan nozzle, but a cone tip may be 
more appropriate for getting the small droplet size that is needed for covering foliage. When making soil drenches for root 
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pests, some growers remove the nozzles entirely, because soil drenching usually requires more water per acre in order to 
carry the product into the soil in a narrow band along the row. For soil drench, labels frequently give amounts per 100 row 
feet. Many spray wands that come with the backpack sprayer do not have easily adjustable nozzles, therefore, it is impor-
tant to retrofit your wand with a quick-change nozzle body adapter and round cap so that you can easily change and adjust 
nozzles. 

Swath width/nozzle height. Tips are designed for use within certain heights and pressures. Within these ranges, some tips 
deliver narrow bands; others, like flooding tips, provide swath widths up to 7 feet. The wider each swath width, the less 
time the operator spends walking up and down fields. The height at which you hold the spray tip above the target influenc-
es the swath width. For foliar applications, 18” above the crop is a common distance appropriate for many nozzles. Keep 
this distance even if you are spraying from the side in order to improve coverage of lower leaf surfaces. Higher distances 
from the target plant surface will increase the band width but also the potential for pesticide drift. Determining the desired 
band width can easily be done by spraying water on a dusty farm road. If you have trouble maintaining the desired height, 
tie a piece of string weighted with a bolt 18” long (or the desired height) from the wand near the nozzle head, and watch 
that it just touches the ground as you walk.

Calibrating backpack sprayers:
First, check your sprayer coverage and operation. Select the 
spray tip or boom setup that provides the desired coverage. Add 
water, and spray the ground or dry pavement as if you were 
spraying your field. Check fittings and hoses for leaks. Check 
the spray pattern for uniformity to make sure that the nozzle 
isn’t clogged and, if using a multiple nozzle boom setup, that all 
nozzles are working and you are achieving proper spray pat-
tern overlap (about 1-2”). You can also check the water spray 
over the crop to see if you are getting good coverage. Attach 
water-sensitive cards to a piece of foliage and inspect your spray 
coverage. Adjust nozzle spacing and/or height until you achieve 
the desired pattern. (See photo at right. These cards are available 
from suppliers of spray equipment and pesticides) For insecti-
cides and fungicides, your goal is to use sufficient water to cover 
the foliage with small droplets, but only until the point of drip 
off of leaf surfaces. Be certain you’re getting uniform coverage 
before you proceed! 

Here’s how to make calculations for your backpack sprayer:

1. Calculate what portion of an acre is being sprayed. Determine the sq. ft. of area to be sprayed (multiply canopy 
width x row length x number of rows), and convert to acres (this may be a small fraction of an acre): 
Example:  
4ft. canopy width x 250 ft. bed length x 5 rows = 5,000 sq. ft. 
5,000 sq. ft. / 43,560 ft2 per acre =  
Acres to be sprayed = 0.115 acres

2. Calculate how much pesticide to use. Multiply the rate per acre for the crop and pest (from the label) by the 
proportion of an acre to be sprayed. 
Example:  
Pyganic EC 5.0 II at 10 fl. oz. per acre x 0.115 acres 
Amount of Pyganic needed = 1.15 fl. oz.

3. Measure water needed per sq. ft. of crop. Add a known amount of water (e.g., 1 or 2 gallons) to the tank. Spray 
the water as if you were actually spraying your field and watch that your crop gets adequate coverage until water 
drips off the leaves, but not to drench the soil. When making a soil drench application, target the base of the plant 
and check if enough water is applied to percolate 2 inches deep. Remember, you must maintain constant pressure, 

Water-sensitive spray cards. Photo: Gemplers
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constant walking speed, and consistent nozzle height and boom setup or wand motion to achieve the coverage 
you need. This amount will change with different crops and size of crop canopy. When the water is gone, stop and 
mark the spot. Measure the area you sprayed and calculate the square feet (length of swath x width). Calculate 
how many gallons needed per sq ft.: 
Example:  
2 gallons used / 1000 sq. ft. tested 
Gallon per sq. ft. = 0.002 gallons

4. Determine total water needed: 
Example: 
0.002 gallons x 5,000 sq. ft. (from step 1 above) 
Gallons of water needed = 10 gallons

5. Mix the required amount of pesticide in the required amount of water. It is best to add half the water, add the 
pesticide, agitate, then add the remaining water. Spray, using the walking speed, pressure, nozzle and boom setup 
or wand motion that you used for calibrating.
To speed up your mixing process, see the table below for commonly used labeled rates of organic insecticides 
converted into amounts per 100 and 1,000 sq. ft.: 

Note that the measure used for Entrust must be accurate to 1/10 ml! 

Be careful to follow the label for whichever pesticide you are using as to rates, maximum number of total and consecutive 
applications and maximum total amount of product applied per crop per season, and of course, always use proper PPE 
when mixing and applying pesticides.

Resources:
• Landgren, C.G. Calibrating and Using Backpack Sprayers, Oregon State University, Washington State University, 

University of Idaho.
• Stivers, L. “Upgrade and Calibrate to Optimize your Backpack Sprayer” Pennsylvania Vegetable Growers News, Vol. 

38: 3. 
• Grande, J. and Rabin, J. Rutgers University, NJ. “Field Demonstrations: Backpack Sprayers” Video Series: https://

sustainable-farming.rutgers.edu/backpack-sprayer-modification/ 
• Grande, J. and Rabin, J. Rutgers University, NJ. “Backpack Sprayers Modified for Small Farm Crop Protection”: 

https://sustainable-farming.rutgers.edu/companion-handouts-for-the-backpack-sprayer-videos/ 
--UMass Vegetable Program

NEWS
COVID-19 signs for farm businesses and farmers markets available as PDFs

MDAR has produced a series of signs for farmers and market managers to download and print for use at their farm 
businesses. Signs are available in English and Spanish and can be found at the MDAR COVID resources page: https://
www.mass.gov/guides/covid-19-resources-for-agriculture.

Product Amount per 100 sq. ft. Amount per 1000 sq. ft. Rate per acre

Pyganic EC 5.0 II 0.02 oz. or0.67 ml 0.23 oz. or 6.7 ml 10 fl. oz.

Entrust SC 0.014 fl. oz. or 0.4 ml 0.14 fl. oz. or 4.0 ml 6 fl. oz. 

Surround WP 1 ½ - 3 cups 4.5 - 9 cups 50 lb.
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EVENTS
Today! UMass Fruit Team Zoom Twilight Meeting

When: Thursday, June 4, 2020 at 5:30 PM 
Join the UMass Extension Fruit Team for their final Zoom Twilight Meeting of the season featuring 1-2-3 of SWD 
management (Jaime Piñero), Summer Rots of Apple (Dan Cooley), Horticultural Update (Jon Clements), and Field 
observations and Insect Considerations (Liz Garofalo and Heather Faubert).

Registration: https://umass-amherst.zoom.us/meeting/register/tJAocuCprTssGNOaBQUxhSOnwWJH9POG7DPH
One Pesticide Recertification Credit is available for this meeting. 

Mini-Twilight Meetings for Commercial Vegetable Growers
Join us Wednesdays at 6pm for virtual mini-Twilight Meetings! On each call, we will have a topic lined up for demon-
stration and discussion, with a presentation of new information on crop, pest, and farm management topics followed 
by plenty of time for Q&A about the topic at hand and farmer-to-farmer discussion of the issues of the week. Farmers 
can join by phone or by computer—those who join by computer will be able to see some shared photos and presenta-
tions. This is a new program that we hope will allow us to connect with growers while we are not able to physically 
visit farms for routine scouting and assistance. It is intended for our commercial farmers and will cover topics relevant 
to small and large scale farm businesses and conventional and organic production systems. Calls will be every other 
week going forward; see the upcoming schedule below

How to join: Click here to register and receive the sign-in information.
Upcoming Topics:

• June 10, 6pm: Greenhouse Fertigation with Judson Reid of Cornell Cooperative Extension 
Greenhouse growing, whether for transplants, potted plants or those grown to maturity; requires precision 
management of pH and nutrient levels. How can we achieve a known level of parts per million of nitrogen? 
How much acid is required to achieve optimal irrigation water pH? Is this possible with organic or conven-
tional inputs? In this workshop we’ll do our best to explore these questions.

• June 24, 6pm: Weed Management for Vegetable Crops with Bryan Brown, New York State IPM Pro-
gram 
Stop drowning in weeds! Use their biology against them. Setup a cultivator to maximize effectiveness. Find 
low-cost ways to integrate mulch.

Recordings of Past Calls:
April 22: Early-season pest scouting
April 29: COVID-19 business relief programs
May 6: Organic pest management
May 27: Cleaning, Sanitizing, & Disinfecting on the Farm: COVID-19 and Beyond

Zoom Meeting: Pick-Your-Own for MA Blueberry Farms
When: June 17, 2020, 6:00pm
Registration: https://umass-amherst.zoom.us/meeting/register/tJIlc-qprD4rHN29rBY6D-0BZf-zv1sHx-LI4  
After registering, you will receive a confirmation email containing information about joining the meeting.

This webinar will provide an overview of MA state guidance on good practices for PYO blueberry operations during 
the 2020 season given the COVID-19 pandemic. It is co-sponsored by the Massachusetts Cultivated Blueberry Grow-
ers Association, UMass Extension, and the MA Dept. of Ag Resources. We will go over the main points of guidance 
in the MDAR 2020-16 PYO Bulletin as it applies to blueberry farms, provide some examples of how some farms are 
set up, and field questions from attendees. 
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THANK YOU TO OUR SPONSORS!
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Vegetable Notes. Genevieve Higgins, 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 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.ctgreenhouse.com/
https://www.certisusa.com/
https://www.oescoinc.com/
https://www.johnnyseeds.com/
http://nevbga.org/
https://www.rimolgreenhouses.com/
https://ag.umass.edu/vegetable/sponsoring-vegetable-notes

