
Crop Conditions
Welcome to another spring season of Vegetable Notes!  Field operations are 
underway now after a slow start, and soils have been steadily drying out. Wind 
has seemed stronger than sun on many recent days and nights have remained 
cold, ranging from 20’s to 30’s.  Soil temperatures at our research farm in South 
Deerfield are hovering around 52°F at 3” depth and 48°F at 6” depth. Potato plant-
ing is underway, direct seeded early crops such as beets, carrots, and peas are in 
and starting to emerge. The earliest corn is planted, in bare ground or under plastic 
or row cover, and somewhere in Massachusetts, I’m sure there’s a field that can 
already lay claim to having the first corn to be up.  Greenhouses are full of trans-
plants, and the first hardy crops – brassicas, lettuce, onion – are going out with 
more to follow.  Winter caterpillar tunnels and low tunnels are being packed away 
or transitioned to spring crops.  

Some pests to watch out for in upcoming weeks: seed and root maggot flight is 
forecast to begin soon (see maggot fly articles this issue).  Watch for wireworm 
and, if possible, avoid planting into recently tilled sod where wireworm numbers 

are usually high. Spinach and beet leaf miners become active by early-May and sometimes find transplants in the green-
house, so be careful not to move beet and chard transplants into the field with eggs on them. Avoid growing ornamentals 
and vegetable bedding plants in the same greenhouses, as plugs imported from distant places often bring diseases com-
mon to both crop groups (see article this issue).  

Best wishes for a successful growing year from the UMass Extension 
Vegetable team!

pest Alerts
If you grow fruit, flowers, or flowers on your farm, sign up for timely 
updates about pests and other issues through these notices from our 
partners in the UMass Extension Fruit and Greenhouse & Floriculture 
Teams.

IPM Berry Blast  
For more information, contact: Sonia Schloemann, (413) 545-4347, 
sgs@umext.umass.edu

Healthy Fruit 
For more information, contact: Jon Clements, (413)-478-7219, jon.
clements@umass.edu

New England Greenhouse Update 
For more information, contact: Tina Smith, (413) 545-5306, tsmith@umext.umass.edu

UMass Fruit & Vegetable IPM Facebook Page 
One stop shopping for pest alerts and important updates for fruit AND vegetable crops!
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Biological control of eCB with trichogramma ostriniae: plACe Your order noW!
Releasing Trichogramma ostriniae, the tiny wasp that parasitizes the eggs of European corn borer, can reduce or elimi-
nate the need for pesticide sprays to control this pest. To ensure that you will be able to receive Trichogramma this 
year you must call IPM labs as soon as possible. The wasps are custom-reared based on pre-orders, so let IPM labs 
know your needs well in advance. When placing your order, have the number of acres you wish to release in and the 
size and number of plantings you have for early corn. Trichogramma can also be ordered for later-season releases to 
control second generation ECB in sweet corn and fruiting bell peppers.

Trichogramma ostriniae can be ordered from IPM Laboratories; Locke, New York; 315-497-2063
Call for Basil downy Mildew samples

The Plant Pathology Laboratory at the University of Massachusetts is conducting a study of genetic diversity in Pero-
nospora belbahrii, the cause of downy mildew on basil. Samples are needed. We will accept whole plants, cuttings, or 
sporangia (wash leaves in 100% ethanol). We are interested in samples of downy mildew from both basil and coleus, 
as the causal organisms are similar. Please  provide the following information--your name and address, date of sample 
collection, host plant species (include cultivar if known), and origin of seed or seedlings if known--and send it with 
your samples to:

Angela Madeiras, Fernald Hall, UMass, 270 Stockbridge Road, Amherst, MA 01003
Contact Angie at (413)-559-8479 with questions or for more information.  Thank you!

Weed MAnAgeMent updAte for 2014
Following are a few weed management updates that are now in the 2014-15 New England Vegetable Management Guide.

Prowl H2O (pendimethalin) is registered in several vegetable crops.  It has similar activity as Treflan but does not need 
to be incorporated.  It can be soil surface applied and irrigated in.  An advantage over Treflan is that Prowl will control 
velvetleaf.  Registered crops include beans, corn, onions, peas, pepper, and potato.

New sweet corn varieties are on the market that will tolerate either Liberty (Rely, glufosinate) or Roundup (glyphosate).  
Field corn growers using these technologies have reduced their herbicide use by 33% to 50%.  Using a residual herbicide 
at planting is still a useful option followed by a postemergence application of either Liberty or Roundup depending on 
variety.

Dual Magnum (metolachlor) has a section 24c registration in Massachusetts for the following crops:  asparagus, beets, 
leafy brassica greens, broccoli, transplanted and direct-seeded cabbage, carrots, cucumber, garlic, melons, dry bulb and 
green onions, bell pepper, spinach, Swiss chard, pumpkins, caneberry, highbush blueberry.  Regular section 3 registrations 
include beans, sweet corn, potato, pumpkin, and tomato.  Dual provides excellent control of annual grasses, hairy galinso-
ga, nightshade, and yellow nutsedge.  To access the Section 24c labels, go to www.farmassist.com.  Under products, select 
indemnified labels, select Massachusetts and Dual Magnum, and fill in the required information.

Always read and follow all Worker Protection Standards information on the label.  This information can be found in the 
Agricultural Use Requirements box.

When tank mixing pesticides, mix in the proper order.  The order is Wettable Powders (WP), Water Dispersible Granules 
(WDG), Flowables (F) (DF) (SC), Water-dispersible liquids (AS), Emulsifiable Concentrates (EC), and Solutions (S).  

Always follow the pesticide label when using adjuvants such as spreader stickers, surfactants, etc.   When suggested, use 
the right product at the right rate.

--A. Richard Bonanno, UMass Extension

Cool soils And fresh orgAniC MAtter fAvor seedCorn MAggots
Seedcorn maggot (Delia platura) larvae feed on the seeds and young seedlings of a wide variety of vegetable crops. The 
first plantings of large-seeded crops such as corn, beans, and peas are often attacked, as well as early seedlings of spinach, 
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onions, brassicas, tomato, cucurbits, and others. The first symptoms are usually poor germination (or failure of seedlings 
to emerge), or wilting of transplants that have lost their roots to feeding. Symptoms can be difficult to distinguish from 
other problems, such as damping off due to Pythium and other soilborne fungi, or wireworm feeding. Symptoms may be 
similar to damage caused by the cabbage or onion maggot (see accompanying article), but seedcorn maggot becomes ac-
tive two or more weeks earlier in the spring. Growers have already reported seedcorn maggot injury in early planted peas 
this year. Prevention is key in managing this pest.  By the time you see damage, it is too late to control the problem using 
either cultural or chemical methods.

If seedcorn maggots are the culprit, maggots can usually be found in the soil around and inside seedlings and seeds. The 
seedcorn maggot is yellow-white, up to 1/4 inch long, legless, and has a wedge-shaped head. Pupae are oblong, brown, 
and about 4-5mm long. The adults look like small, delicate houseflies with a slightly humpbacked shape. Seedcorn mag-
gots overwinter as pupae in the soil where they had fed and developed the previous fall. In early spring, the adults emerge 
and lay eggs on the soil surface.  They are attracted to volatiles released from freshly tilled soil, as well as to buried cover 
crop residues, rotting manure, compost, organic surface residues (as is found in reduced till), and organic amendments 
such as fish, soybean or cottonseed meal.  Previously injured or diseased plants may also attract egg-laying. The eggs 
hatch within 2-4 days at soil temperatures of 60°F, and 7-9 days at 41-45°F. Larvae burrow downward in search of food 
and penetrate seeds as the seed coat splits open. 

One reason for the early activity of maggot flies is their ability to develop at a lower threshold, or base temperature, com-
pared to many other insects: 39°F (4C) instead of the usual 50-55°F (10-1°C).  Like other insects, they develop faster at 
higher temperatures, with optimal growth around 70°F (21°C). Emergence can be estimated using cumulative growing 
degree days, starting January 1st. Degree days can be calculated on a daily basis by using the formula: [(Max temp – Min 
temp)/2 ] – base temperature. To use GDD accurately, it is important to keep track of whether you are in Farenheit or Cel-
sius, and to use a base temperature suited to the insect (or plant) of interest. 

Scientists have determined the accumulated GDD required for seedcorn maggot to reach peak adult emergence for first, 
second and third generation flies.  This model is based on GDD accumulated since January 1st at base 40°F/4°C. 

           First Generation     Second Generation      Third Generation 

 Fahrenheit Degree Days (FDD)   360    1,080    1,800 

 Celsius Degree Days (CDD)   200    600    1,000

The second and third generation peaks may be more variable for various reasons, including the ability of larvae to enter 
dormancy when it gets too hot. Thus it may not be easy to track the successive generations. 

It is the first generation that causes the most damage. Crops that are planted in wet soil, or soil that is too cool to support 
quick germination and seedling growth, are especially susceptible to damage. Seedlings are sometimes able compensate 
and recover from seedcorn maggot injury, depending on: the number of larvae per plant, which crop (eg. cantelope is less 
able to recover than bean or corn), seedling size, and growth conditions. Conditions that favor crop emergence and growth 
help seeds and seedlings escape or recover from injury. 

Management strategies:

Avoid seeding fields (especially wet fields) too early. Seeds germinate more quickly and are less vulnerable in warmer 
soils. Be patient! Check soil temperatures and use forecasts (http://newa.cornell.edu/) to determine likely soil condi-
tions for emergence. 

Disk and incorporate organic matter (such as a cover crop) at least 4 weeks before seeding to give it time to break 
down and make it less attractive to the flies 

Avoid applying manure or unfinished compost in late fall or early spring to heavy soils that you might want to plant 
early. Lighter, well-drained, sandy soils are less likely to have problems (because they warm up faster than others). 

Row covers can help – but only if the maggot flies are coming from elsewhere. Damage can occur if the flies have 
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overwintered in the soil and thus end up underneath the row covers. Avoid covering seedlings that were planted into 
recently incorporated, lush cover crops. 

If you need to replant, wait at least 5 days if maggots that you find are a quarter inch long; if they are smaller than that, 
wait at least 10 days to make sure they have pupated and will not damage the new seeds. 

Preventive chemical treatments include commercially applied seed treatments (such as thiamethoxam) and in-furrow 
applications of pyrethroid, carbamate or organophosphate insecticides. For details, see crop/insect sections of the New 
England Vegetable Management Guide for corn, beans or other crops.
--R. Hazzard, adapted from and with thanks to the following sources: E. Sidemann, Technical Advisor, Maine Organic 
Farmers and Gardeners Association; Ellen Cullen, University of Wisconsin Extension Entomologist (http://agwx.soils.

wisc.edu/uwex_agwx/thermal_models/scm); J. Capinera, Handbook of Vegetable Pests.

WAtCh for CABBAge And onion MAggot flies 
Onions and brassicas grow well in the cool spring conditions, and need an early start to reach 
maturity at the desired time.  However, this leaves them vulnerable to the spring flight of onion and 
cabbage maggots, which can stunt or kill young plants as a result of root feeding. Being aware of 
when adult maggot flight occurs and being proactive with preventative control measures are key to 
getting the crop through the May flight period. The good news for brassica growers is that the list of 
insecticides labeled for control of cabbage maggot has expanded to include a new chemistry in the 
diamide class (Verimark).

onset of spring flight.  Cumulative growing degree days and indicator plants can be used to pin-
point activity of onion maggot fly (Delia antiqua) and cabbage maggot fly (Delia radicum) in your 
area.  Each is likely to be found on or near their host crop – alliums for onion maggot, and brassicas 
for cabbage maggot. A good indicator of cabbage maggot flight is blooming of the common road-
side weed, yellow rocket or wintercress (Barbarea vulgaris); good photos can be found at the online 
UMass Weed Herbarium. Onion maggot emerges slight later than cabbage maggot, while seedcorn 
maggot is active earlier. 

 first generation peak flight (50% emergence) of key maggot fly pests (GDD in Celsius, 
Base T = 4°C)

 Seedcorn Onion   Cabbage

 200  250-300 250

the neWA website, http://newa.cornell.edu/, has onion and cabbage maggot models and will output both current and 
forecast growing degree days (GDD) for whatever weather station you select.  Find cabbage or onion maggot under ‘pest 
forecast’ and select a station near your farm.  The report indicates daily and cumulative GDD using the base temperature 
4°C (see seedcorn maggot article for more details). For example, Deerfield currently has 123 cumulative GDD at base 
4°C; first emergence is predicted for 161 GDD (see Table 1).  There is also a nifty GDD fore-
casting function on the NEWA site.  Click the ‘weather data’ menu and select ‘Degree-day 
Forecasts – MA.’ Look at the last column for 4°C base T and find a station near you.  You 
will see daily GDD forecasts for the coming week.  For Deerfield, 29 new GDD are forecast 
for the coming week. This is useful for determining whether pre-treatment or post-treatment 
would be most effective for your transplants. And --- there could be a lot of other ways to use 
these GDD forecasts! Always pick the base T that is appropriate for the plant or pest of inter-
est. 

life cycle and damage.   These maggot flies spend the winter as small brown pupae in the 
soil.  Adults emerge in spring and can travel up to a mile in search of host plants. Both mag-
got flies are rather delicate, hump-backed gray-brown flies, about 5-7 mm long.  Eggs are 
laid on host crops, in soil at the base of the stem. Cool, moist soil conditions favor survival of 

Yellow rocket blooms 
at about the same time 
that cabbage maggot 

flight occurs.

Small, white cabbage mag-
got eggs are laid in soil at the 

base of young transplants.
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the eggs, and soil temperatures that exceed 95 F in the top 2-3 inches will kill them. Larvae feed on roots and can com-
pletely destroy the root system. The first sign of a problem is wilting of the plant on sunny days and yellowing or purpling 
of outer leaves. Later, plants collapse, wilt down, and die. On inspection of the root area you may find the legless white 
maggots feeding, or the small brown, oblong pupae. In Brassica root crops such as turnips, radishes and daikon, maggot 
feeding tunnels on or in the root render it unmarketable.

In onions, newly hatched larvae crawl behind the leaf sheath and enter the bulb, and feed on the roots, stem, and develop-
ing bulb. Feeding damage also encourages entry of soft rot pathogens. 

Table 1. Cabbage Maggot Spring Emergence by Growing Degree Days

% Adult Emergence
Accumulated Degree Days at 

base 4oC
1st Emergence 161 +/- 8.1
25 percent 204 +/- 2.8
50 percent 251 +/- 7.9
75 percent 304 +/- 36.6
95 percent 387 +/- 7.7
Model by: J.L. Jyoiti and A.M. Shelton

Monitoring for adults. Yellow sticky cards attract adult flies and can be deployed in or slightly above the canopy. Check 
and change cards every 3-5 days. Cards are available through many pest management suppliers.

Monitoring for eggs.  If you have transplants hardening off in a cold frame or outdoors, flies may find them and lay eggs 
in the flats. To check for eggs in the field or in flats, look for the 1/8-inch long, torpedo-shaped white eggs that are laid 
along the stem, or in and on the soil near the stem of young transplants. A pencil point or knife helps stir the soil to look 
for them. Field scout by checking 25 plants, in groups of 2-5 plants, scattered around the field.  If you find an average of 1 
egg/stem or more, significant crop damage is likely. Eggs may be more abundant in wetter areas of the field. Egg numbers 
may build up rapidly after the first eggs are seen. Scout successive plantings.

insecticides: Direct application of insecticides to the root zone is considered the most effective means for controlling 
maggot damage.  Cyantranilprole (Verimark for soil application, Exirel for foliar), a new active ingredient in the diamide 
class of chemistry, received federal registration earlier this year and state registration in Massachusetts in April.  For other 
New England states, please check with your state registration agency (see NE Vegetable Mgt Guide, Pesticide Safety 
and Use section for list of state contacts). Verimark is registered for cabbage maggot in brassicas, but is not registered on 
Alliums. The treatment options are broad including application to transplants in the tray or in transplant water, in-furrow 
spray, hill drench, banded spray. Applications should target the root zone, for root uptake and systemic movement through 
the plant. REI is 4 hours, please consult the label for more details. 

UMass is trialing this new product at the South Deerfield Research farm this spring.  

Two organophosphate insecticides, chlorpyrifos (eg Lorsban 4E, 75 WG, or 15G) and diazinon (Diazinon AG500) are 
registered for this use. Check label for specific crops allowed and other restrictions including options for soil drench in 
direct seeded and transplanted crops, or transplant drench. Target the seed furrow or the base of the plants after transplant-
ing, and use at least 100 to 200 gallons of water per acre to help the insecticide penetrate to the root zone. 

An organic product that may have repellent effects is Ecotrol G, a plant based-granular with several aromatic oils that is 
applied to the furrow. This is exempt from pesticide registration, so does not have an EPA number or official label. 

floating row covers provide an effective barrier against this pest. Place the cover as soon as the transplants are set. Do 
not use where the same crop family -- brassicas or onions -- were grown last year, as flies left in soil could emerge under 
the cover. Replace cover after weeding operations. As soil temperatures rise, first flight ends and crops grow large, covers 
can be safely removed.  

Cultural practices and natural controls. Crop rotation contributes to keeping populations low; greater distances are 
more effective.  Fall tillage to bury crop residues and to expose over-wintering pupae is also important. Bury, compost, 
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or haul away onion culls—do not simply pile them somewhere on the farm. In a vigorous brassica crop, cultivation that 
brings soil up around the stem may help encourage formation of adventitious roots from the stem, which can help com-
pensate for root loss even if maggots are present. Conditions that favor vigorous growth will enable the plant to compen-
sate and outgrow moderate amounts of root injury. 

Avoiding damage by later planting. The first flight and egg-laying period is generally most intense in the first half of 
May, depending on accumulated growing degree days – thus, it will vary with the season and location. After the first flight 
is over, and as soils heat up, fewer eggs are laid and those that are laid are less likely to survive. Planting from late-May 
into June is generally safer than the first half of May. 

natural enemies. Soil-dwelling beetles, including ground beetles (carabids) and staphylinid beetles, feed on onion 
and cabbage maggot eggs as well as larvae and pupae and can cause high levels of mortality.  One staphylinid species, 
Aleochara bilineata, also parasitizes maggot larvae and has been shown to respond to chemicals given off by plants that 
suffer maggot damage.  Because these soil-inhabiting beetles are susceptible to insecticides, broadcast soil insecticide 
treatments should be avoided. Other natural enemies including parasitic wasps and predatory mites. Naturally-occurring 
fungal diseases occasionally will reduce onion maggot numbers, particularly when flies are abundant and relative humid-
ity is high. During a fungal epidemic dead, diseased flies, can be seen clinging to the highest parts of plants along field 
edges.

nematodes for biological control.  Soil application of the entomopathogenic nematodes, Steinernema feltiae, has shown 
efficacy against cabbage maggot in trials even at low soil temperatures (50°F, or 10°C). Apply by suspending nematodes 
(infective juveniles) in water and treating transplants prior to setting in the field (as a spray or soaking drench), or in 
transplant water used in the water wheel transplanter, as a drench after transplanting, in drip irrigation, or a combination of 
pre-plant and post-plant applications. Post-plant treatments are likely to be needed if maggot flight begins >1 week after 
transplanting. Rates of 100,000 to 125,000 infective juveniles per transplant have been shown to be needed to achieve 
reduction in damage. Nematodes need a moist soil environment and insect host to survive.

--R Hazzard. References:  Network for Environment and Weather Applications (NEWA); Univ of Wisconsin Degree Day 
Calculator (http://www.soils.wisc.edu/asigServlets/asos/SelectDailyGridDD.jsp); Ontario Ministry of Agriculture, Food 
and Rural Affairs online fact sheet ; University of Minnesota Veg Edge, Schroeder et al 1996, Journal of Economic Ento-

mology 89:1109-1115; Chen et al, 2003, BioControl 48: 713–724; IPM Labs, Lockwood, NY.  Updated May 10, 2013

WhAt does the ‘CoMMonWeAlth QuAlitY’ seAl MeAn for groWers? 
The Massachusetts Department of Agricultural Resources (DAR), UMASS Extension, industry associa-
tions from many commodities and local farms have worked together to create a set of food safety and 
sustainability standards for the “Commonwealth Quality” program. Commonwealth Quality (CQ), a 

brand designed by the Massachusetts Department of Agricultural Resources, serves to identify locally sourced products 
that are grown, harvested and processed right here in Massachusetts using practices that are safe, sustainable and don’t 
harm the environment. CQ-certified growers, producers, harvesters and processors not only meet stringent federal, state 
and local regulatory requirements, but also employ best management practices and production standards that ensure con-
sumers receive the safest, most wholesome products available.

Commonwealth Quality standards. The sustainability practices for vegetables and fruit were written by UMass Exten-
sion in collaboration with MA Farm Bureau and DAR and include soil and water conservation, integrated pest manage-
ment (IPM), worker protection, and food safety.  These standards serve as a prerequisite for farms that wish to become 
certified to sell products using the CQ label. Becoming part of CQ involves taking a self-assessment survey of practices 
and agreeing to follow guidelines on the use of the CQSeal. Agricultural goods must be grown, harvested and processed 
within Massachusetts in order to qualify. Most state agriculture label programs do not necessitate that a product or busi-
ness meet specific standards to qualify for use of a promotional logo. CQ establishes a clearly defined set of standards for 
program participants. This highly structured program and the collaboration behind it represent a significant advancement 
over traditional state label programs. As a result, consumers will be able to easily identify and enjoy certified products, 
knowing they are grown, harvested and processed in Massachusetts using practices that are safe and environmentally 
friendly.  
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how to participate. Vegetable and fruit growers submit their self-assessments and their signed CQ contract to DAR.  
There will be a follow up contact and site visit to complete the process. To view the sustainability standards for fruits and 
vegetables and link to related resources, please visit the UMass Extension Agriculture and Landscape site:  Common-
wealth Quality Checklist

industry and extension support. The program, launched in September 2010, has gained support from prominent trade 
organizations and Massachusetts farms alike. To date, the initiative has been endorsed by the UMass Extension, the 
New England Vegetable and Berry Growers’ Association, the Massachusetts Fruit Growers Association, and many other 
producer associations.  More than 90 farms are currently participating in the program.  Each agricultural sector – produce, 
dairy, forest products, lobster, and seafood – will have its own unique set of standards that focus on safety and sustainabil-
ity.  

the Benefit of Commonwealth Quality in the Marketplace. Growers who participate will be able to use the CQ seal in 
the marketplace, to highlight their proactive approach to food safety and sustainability practices.  It is yet one more way 
to showcase the extra value of Massachusetts-grown food and farm products! And, although CQ is not designed to replace 
full USDA GAP certification, it provides a food safety certification that is recognized as an alternative by some customers 
including major grocery store chains in MA.  It can also be a helpful step toward GAP certification.   With customers who 
have concerns about environmental resources or pest management issues, this certification can help growers communicate, 
in simple and clear terms, what it means to use IPM and to be good stewards of land, air and water. 

For more information about Commonwealth Quality, visit http://thecqp.com/ for information on where to find CQ prod-
ucts and how to apply to become certified.  For additional information please contact Michael Botelho (michael.botelho@
state.ma.us) at 617-626-1721 or Rebecca Davidson at 617-626-1744.

spring soil fertilitY for vegetABle Crops
Testing your soil is essential for maintaining soil health and crop nutrition.  Soil tests should be taken in the fall if pos-
sible, because this allows for time to plan crop rotations and fertilizer orders for the spring, and it helps that soil labs are 
less busy then too! Whether you took your test in the spring or fall, this year or in the last few years, it is best to take 
your standard soil tests at the same time each year. Either way, you are now likely reviewing and interpreting the results 
to make decisions about how to fertilize your fields at the time of planting, and how you may side dress crops during the 
season.  In this article I will walk you through the steps of making spring fertilizer decisions.

interpreting the uMass soil test report. If you are using the UMass Soil Testing Lab, you may have noticed some 
changes in the Soil Test Report and Interpretation. Nutrient content is now reported based on an optimum range at which 
point there is a low probability that adding fertilizer will increase crop yield. These optimum ranges are determined for 
each crop based on research correlating crop growth response to varying soil test levels of each nutrient. For example, 
in 31 Vermont soils with a range of low to high soil test Phosphorous (P) levels, 
the optimum range at which higher levels of P did not increase alfalfa yields 
was 4-14ppm soil extracted P in mg/kg of soil (Fig.1). This is the optimum soil 
test range for Phosphorus on the UMass Soil Test Reports. Results from similar 
research conducted throughout New England over the last 60 years provide the 
basis for the soil lab’s interpretations.  Collaboration with other soil labs in the 
region on Recommended Soil Testing Procedures for the Northeastern United 
States resulted in many of the improvements you may see on your soil test reports.  
More accurate tools at the UMass Soil Testing Lab provide more accurate analy-
sis of phosphorus levels and has helped the lab give recommendations that will 
help growers avoid excessive and environmentally critical P levels in soil.

The 2014-2015 New England Vegetable Management Guide also includes some 
updated nutrient management recommendations that are used on UMass soil 
test reports and give more accurate recommendations for specific crops. These 
recommendations are based on the “Build and Maintain” philosophy, the goal of 
which is to fertilize up (or down in some cases) to the optimum level, and then 

Figure 1. The Modified Morgan soil extrac-
tion is the standard method used by soil 
labs across New England and New York 
because in studies it has been shown to 

better correlate crop response to soil test 
levels than other extraction methods. This 
figure shows the correlation of extracted 
soil P in mg/kg to relative yield of alfalfa.
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adjust fertilization to stay in that range, taking into account the nutrients removed by the specific crop that will be planted 
into that soil.  This is why it is important to provide a “crop code” when filling out your sample submission form.  Nutri-
ent removal rates are based on expected crop yields and should be adjusted up or down if different yields are expected.  A 
table of approximate nutrient removal by selected vegetable crops may be found on page 11 of the Vegetable Management 
Guide. 

using recommendations to your advantage. Once comfortable with interpreting the recommendations on a soil test 
report, there are still decisions to be made about fertilizer applications.  Here are some tips for using the recommendations 
to your best advantage this spring.

select crop codes when you submit your sample.

Consider different crop and soil needs when calibrating your fertilizer hoppers and spreaders to apply the liming re-
quirements and fertilizers to each block.  If possible, collect soil samples from fields that not only have the same slope and 
soil type but also similar crop history and future plans.

use an appropriate starter mix. For example, plant uptake of P is extremely slow in cold soils (below 50°F). For this 
reason, when planting early into soils testing optimum or lower, it is often advisable to apply up to 30 pounds of P2O5 as 
starter fertilizer in a band about 2” below and 2” to the side of the seed when planting, or as a liquid around transplants. 
Our soils at the UMass Research Farm in Deerfield are now at 52°F. If soil test P levels are above 14 ppm, starter mixes 
high in P (for example 8-32-16) should be avoided.

estimate plant Available nutrients/nitrogen (pAn) before making fertilizer applications in order to be economically 
and environmentally conservative with your applications. Mineralization rates of nutrients into soil solution for plant up-
take depend on: fertilizer source, soil type, compaction levels, moisture, temperature, and soil organic matter content. For 
example “slow-release” nitrogen fertilizers can become rapidly available in very sandy soils as we get spring rains and 
temperatures begin to rise. In general, for each percent organic matter in your soil you can assume 20-40 lb of N will be 
available for plant uptake this year as long, as soil conditions are optimum (70°F, pH 6-7, adequate moisture). 

Consider cover crop contributions to soil fertility as you begin to prepare fields for planting. From “Estimating Plant 
Available Nitrogen Release from Cover Crops”: 

Legume cover crops provide up to 100 lb PAN/A. To maximize PAN contribution from legumes, kill the cover crop at 
bud stage in the spring.

Cereal cover crops immobilize up to 50 lb PAN/A. To minimize PAN immobilization from cereals, kill the cover crop 
during the early stem elongation (jointing) growth stage.

Legume/cereal cover crop mixtures provide a wide range of PAN contributions, depending on legume content. When 
cover crop dry matter is 75% from cereals + 25% from legumes, PAN is usually near zero. 

You may be interested in using the Organic Fertilizer and Cover Crop Calculator to help you make fertility decisions.
Calculate fertilizer costs/lb in order to avoid making costly applications.  In a January issue of the University of Vermont 
Vegetable and Berry Notes, Vern Grubinger compared the cost per nutrient of various organic fertilizers based on NOFA 
VT bulk order rates. For example, Vern found that to provide N only, blood meal (12-0-0) is relatively expensive, at $77 
per 50 lb the cost of N/lb is almost $13 while soy meal (7-1-2 typically) can be purchased at $17 per 50 lb, an N cost of 
$4.86/lb. Here is a fertilizer calculator from the University of Georgia to help you do the math: http://aesl.ces.uga.edu/soil/
fertcalc/

Apply fertilizers to maximize availability to your crop. Depending on soil test recommendations and prior fertility addi-
tions, fertilizer may be applied to fields before planting, but applications are best made to a growing crop. Avoid broadcast 
applications to fields before a crop is planted, unless there is high lignin organic matter in the soil that needs to be broken 
down. Some cultivating tractors are fitted with fertilizer hoppers so that you can direct and incorporate applications right 
at the root zone.  As a general rule of thumb, do not exceed 70 lbs/A of N and K at the time of planting to avoid excess 
salt build up. Here are some recommendations for applying macro nutrients at the time of planting:

Phosphorous: P does not move in the soil and should be mixed into the soil in the root zone to facilitate plant uptake. 
This should be done before planting or by banding at planting. P applied on the soil surface will be of no value until it 
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https://soiltest.umass.edu/sites/soiltest.umass.edu/files/fact-sheets/pdf/Master%2520Crop%2520Code%2520List.pdf
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http://aesl.ces.uga.edu/soil/fertcalc/


is incorporated.
Potassium: K should be incorporated into the root zone of the soil before planting or applied as a band at planting.
Nitrogen: Pre-plant application of N should be reduced or eliminated, if possible. It is more appropriate to apply a 
small amount of N (i.e. 30 lb/A) in a band at planting. Additional amounts of N, if needed should be top-dressed or 
side-dressed during the growing season when plants have an increased need. A pre-sidedress soil nitrate test (PSNT) 
is helpful in determining if additional N is needed. 

Make your side-dressing plans. Stay tuned for an article on using the Pre-Sidedress Soil Nitrate Test

More resources:

DuPont, T. Determining Nutrient Applications for Organic Vegetables. Pennsylvania State University Publication, Sep-
tember, 2011

Hitchcock, R. and Kissel, D.E. Fertilizer Calculator. University of Georgia Cooperative Extension Service
McCraw, D. and Motes, J.E. Fertilizing Commercial Vegetables. Oklahoma Cooperative Extension Service Publication, 
HLA-6000

Sanchez, ES and Richard, TL Using Organic Nutrient Sources. Pennsylvania State University Publication, UJ256. 2009
Sullivan, D.N. and Andrews, N.D. Estimating Plant-Available Nitrogen Release from Cover Crops. Pacific Northwest 
Extension Publication, PNW 636, November 2012

Sullivan, D.N. Andrews, N., Julian, J. and Pool, K. Organic Fertilizer and Cover Crop Calculator. Western Sustainable 
Agriculture Research and Education Projects FW06-301 and FW09-328.

--Katie Campbell-Nelson, UMass Extension

diseAses CoMMon to vegetABles And ornAMentAls in the greenhouse
When growing vegetable plants this spring, consider the disease interaction between vegetable plants, herbs and ornamen-
tals in greenhouses.  While it can be difficult to devote valuable space to specific crops, if possible, maintain vegetable 
plants and ornamentals in separate greenhouses so diseases will have less opportunity to move from vegetatively –propa-
gated ornamentals to seed-propagated vegetables. Separate greenhouses also make it easier to use different fungicides for 
ornamentals vs. edible crops. 

Some pathogens such as Botrytis blight and damping-off (Pythium, Rhizoctonia) are non-specific in their host range and 
are common in greenhouse production of all crops. However, some diseases common to vegetables can transfer to orna-
mentals and vice versa.

Tomato spotted wilt virus (TSWV) and Impatiens necrotic spot virus (INSV) have very wide host ranges including 
ornamentals, vegetables, herbs and weeds.  TSWV and INSV are not transmitted via vegetable seeds, but are commonly 
spread from infected flower crops to vegetable crops by Western flower thrips. Starting vegetables separately from 
ornamentals might protect them from early infestations of Western flower thrips that may be a problem on ornamentals 
in a different greenhouse. WFT will move easily between ornamentals and vegetables, transmitting INSV and TSWV to 
vegetables such as peppers and tomatoes.

At least, tomatoes should be grown separately from flowering solanaceous crops (petunia) which could be possible sourc-
es for late blight and TMV.  While late blight (Phytophthora  infestans), is not commonly found on petunia, suspicious 
symptoms on petunias should always be diagnosed. More likely sources of early season late blight are southern grown 
transplants where the pathogen overwinters, or infected greenhouse-grown tomatoes.

Tobacco mosaic virus (TMV) is another important disease on petunias and tomatoes.  While many of the commercial 
varieties of tomatoes have resistance to TMV, most heirloom varieties of tomatoes do not. Since TMV is easily spread 
by handling plants, it can be moved from ornamentals to vegetables or vice versa.  Other viruses that can also infect both 
ornamentals and vegetables are Cucumber mosaic virus (CMV) and Alfalfa mosaic virus (AMV). If unfamiliar symptoms 
are seen on a flower crop, diagnosis is important.
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http://extension.psu.edu/business/start-farming/soils-and-soil-management/determining-nutrient-applications-for-organic-vegetables-basic-calculations-introduction-to-soils-fact-3
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http://pubs.cas.psu.edu/freepubs/pdfs/uj256.pdf
http://ir.library.oregonstate.edu/xmlui/bitstream/handle/1957/34720/pnw636.pdf
http://smallfarms.oregonstate.edu/calculator


While there are many species of Powdery mildew that infect only specific hosts , the same species, Podosphaera  xanthii 
that is found on verbena , petunia and calibrachoa can also infect cucurbits (cucumber, squash, melon and pumpkins). Ver-
benas overwintered in the greenhouse may have powdery mildew that may go undetected until squash or cucumber seeds 
are started in the spring. 

separate ornamental production from vegetable plants this spring to help prevent spread of diseases between the 
crops.

--Compiled by Tina Smith, UMass Extension and M.Bess Dicklow, UMass Extension Plant Diagnostic Laboratory. Adapt-
ed from: Crossing Over: Vegetable Disease in the Ornamental Greenhouse, GPN, Oct. 2013  http://www.gpnmag.com/

crossing-over-vegetable-diseases-ornamental-greenhouse

looking for Your input!
Do you sell vegetables during the winter? Please take our survey! 

Since 2010, the UMass Vegetable Program, and our project partners UNH Extension, Community Involved in Sustain-
ing Agriculture, and Seacoast Eat Local have been working on a project aimed at increasing public access to local 
vegetables during the winter months, and increasing the winter incomes of vegetable farmers. If you market vegeta-
bles between December and April, please take a few minutes to complete this survey to help us get a snapshot of the 
current state of winter vegetable production in New England, and to help guide our future research and educational 
programming. The survey is short and easy to use. Access the survey on-line here: https://www.surveymonkey.com/s/
Z2DW7RB.  This project was funded with a grant from NE-SARE.

events
UMass Agricultural Field Day

When: Tuesday, July 29, 2014, 10:00am to 4:00pm
Where: UMass Animal and Crop Research Center, 89-91 North River Road, South Deerfield, MA 01373
Come tour the research farm and learn about all of the exciting projects currently underway on a broad range of 
agricultural topics. A full list of presentations and other details coming soon!
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