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(right and left photos).

Bulb and

The bulb and stem nematode is a microscopic worm-like organism that is
causing extensive damage to garlic across the province. It’s a parasitic nema-
tode, which becomes active in the spring. Once active, it enters plants
through the roots or wounds on the bulb/clove; however, research has
shown that they can also enter stems or leaves close to the soil surface dur-
ing periods high moisture. Once in/on a suitable host (e.g. gatlic), the
nematode injects a toxin into the plant as it feeds, causing lesions and result-
ing in distorted growth.

Under warm soil conditions (15-18°C), it takes between 19-23 days from egg
to adult. Adults live from 45-74 days with the female capable of laying be-
tween 200 — 500 eggs during her lifetime. The fourth juvenile stage (J4) is
able to enter a survival stage/stage to survive adverse conditions. Reseatch
has shown that under field conditions, J4s can survive in this state anywhere
from 3-5 years. In museums, previously dried J4 specimens as old as 23
years could be ‘awakened’ and became viable nematodes.

Above ground symptoms include yellow leaves, which dry prematurely and
stunted plants. In many cases, diseased bulbs/cloves are then invaded by
other fungi and bacteria resulting in secondary diseases and rots. Infested
garlic bulbs tend to be soft, shriveled, discoloured and lighter in weight. The
basal plate and roots of severely infested bulbs may also appear to have a dry
rot and can be easily separated from the bulbs, mimicking symptoms of
Fusarium basal plate rot. Fig.

ig. 4. Springtail feeding damage on garlic leaves
eft and right).

Fig. 5. Springtail damage (leaf lesions) and leaf
yellowing caused by bulb and stem nematode

stem nematode in garlic
Jennifer Allen, Vegetable Crop Specialist

1. Above and below ground symptoms of bulb and

stem nematode feeding activity. Top photo - yellowing of
oldest leaves is a symptom of bulb and stem nematode.
Bottom photo - rotting of basal plate and root loss.

. -



Bulb and stem nematode can spread within the field and to other
fields via a variety of vehicles (Fig. 2):

e infected seed stock

e contaminated soil (in field, on equipment, on people)

e irrigation/rain water

e volunteer plants

So, what can you do? There are two key points, prevent the intro-
duction into your fields, and, where present, keep populations be-
low economic thresholds. In Ontario, we use a threshold of 100
nematodes per kg of soil. In Russia, the threshold is 10 nematodes
per 500 cubic cm.

Ways to reduce damage:
1. test your soil before planting a host crop; if high, don’t plant
2. use clean seed - obtain and plant seed from a reputable seed

supplier

Fig. 2. Nematode dispersal. A) on/in infected bulbs; B) in free

3. use a hot water treatment on seed stock before planting water; and C) within leaf tissue. Source: http://
(Research has shown that when cloves are submerged in hot plpnemweb.ucdavis.edu/nemaplex/images/G042S14.jpg

water (between 44 - 50°C) for an hout, there is a reduction in
the number of nematodes present; but remember, bulbs/cloves ate living things and there is always a risk that the cloves
may experience some damage during this process) and;

4. rotate and implement a 3-year crop rotation with non-host crops.

If you have an issue with nematodes, you may also want to consider growing a Brassica green manure (e.g. Indian mustard)
which releases allyl isothiocyanates, a natural fumigant, when broken down and worked into the soil.

Weed control in strawberries (late May)

In established plantings, where bloom or fruit is present, the window for weed control in strawberries is CLOSED. Herbi-
cides such as Poast, Venture and RoundUp (spot-treatments) have _
a 30 days to hatrvest interval and should not be used after bloom. ﬁﬁ:‘éa

An exception is the herbicide AIM EC. This product can be used s
up to one day before harvest, but only with a hooded sprayer to '
weeds in between the strawberry rows. Avoid all contact with the

strawberry plant... this is a “burn-off” product.

weed control, but apply when weeds are small. To reduce risk of
strawberry plant injury avoid application in warm humid weather.
These conditions enhance uptake and will lead to more twisting
and set back of strawberry plants. Use the amine formulation of
this product and avoid drift to sensitive crops (ie tomatoes).

Grass herbicides can also be applied 2-6 weeks after planting, ' Weed seedling in new strawberries
where grasses are a problem. These herbicides are very safe to

strawberry plants, be sure to apply at the appropriate timing for grasses , generally the 2-5 leaf stage for grains and grasses,
and the 3 leaf stage for quackgrass. Check the label.

Avoid the use of grass herbicides for several days application of 2,4-D and vice versa. Never tank mix these predicts on

strawberries.
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Elaine Roddy, OMAFRA, Vegetable Crops Specialist

Downy mildew is a serious disease of cucurbit crops grown in Ontario. Cucumbers are particularly susceptible to this dis-
ease. Once established in a region, downy mildew can spread rapidly causing significant loss of fruit quality and yield.

Downy mildew must be managed preventatively. Do not wait for symptoms to appear before initiating a fungicide
program. Use only recommended downy mildew fungicides. These products have performed consistently in re-
search trials across North America.

Follow the following fungicide spray intervals:

Under High Risk Conditions: Any of the Following Conditions Indicate a High
e Maintain a 5-7 day spray interval. Risk of Cucurbit Downy Mildew:

e Use only targeted downy mildew fungicides. e Downy mildew has been identified in the Great

e Start applications as soon as the risk conditions indicate a need. Lakes Region.

¢ Consider a banded application on small plants. e Strong weather fronts otiginating in the Gulf of

Mexico are predicted.
Under Low Risk Conditions:

e Maintain a 7-day preventative spray schedule.
e Start applications no later than vine development.

¢ Rotate between broad spectrum and targeted downy mildew
fungicides. e Extended periods of leaf wetness due to overhead

irrigation.

® Prolonged periods of cool, wet weather.

® Cooler night-time temperatures and heavy dew fall
followed by warm, windy days.

Refer to Table 1, Recommended Fungicides for Cucurbit Downy | o

' : 0 At a temperature of 20°C infection will occur with
Mildew Control, on page 2 for a list of recommended fungicides.

only 2 hours of leaf wetness.

Abhways rotate between fungicides from different chemical| Downy mildew conditions will be communicated to
families. Use a minimum spray volume of 30-60 gallons per| Ontario growers via the weekly OMAFRA Vegetable
acre (337-674 L/ha). Apply a preventative fungicide before | Crop Update. For a copy of this update, contact

a rainfall event or prior to overhead irrigation. Do not rely| OMAFRA at 519-674-1616.

upon “kick back” or curative fungicide activity. Downy
mildew must be managed consistently and preventatively.

Foliar fungicides in the strobilurin or Qol family (group # 11) pose a high risk of developing resistance and have not pet-
formed consistently in research trials. Due to the highly infectious nature of this disease, group 11 fungicides are not recom-
mended for downy mildew control in Ontario.

Cucurbit Transplants, Row Covers and Tunnels

e Ensure all transplants are free from disease.

® Produce vegetable transplants in greenhouses used solely for vegetable transplant production.

® Where row covers are used, apply either Ranman 400SC or Tattoo C immediately after field-setting, just
prior to covering plants with row covers or tunnels.

e Immediately after the row covers or tunnels are removed, apply either Ranman 400SC or Tattoo C.
Do not make sequential applications of either of these products.

e After the row covers are removed follow a standard preventative program using targeted downy mildew
products on a 7-day spray interval.
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Broad Spectrum Fungicides
These products have multiple modes of action and are applied preventatively to protect the crop against a wide variety of
leaf diseases. Thorough spray coverage is essential to the performance of these fungicides.

Targeted Fungicides

These products are used to prevent the germination of downy mildew spores on the leaf surface. They must also be used
preventatively. Targeted fungicides have a single mode of action. The risk of developing resistance to these products is
quite high if they are not rotated propetly, or if they are overused. Thorough spray coverage is also essential to the perform-
ance of these fungicides.

Table 1. Recommended Fungicides for Cucurbit Downy Mildew Control

Fungicide Chemical Rate PHI Notes
Family
Targeted Downy Mildew Fungicides
cyazofamid 21 150-200 mL/ha 1 12 hour re-entry interval. Maximum 6
Ranman 400SC (40-80 ml./acre) applications per year. Use the high rate on a

dense canopy or under high risk conditions.
Use 150 mL/ha (62 mL/ac) of Sylgard 309 as a

surfactant.
propamocarb/ 28/M5 1.2-2.7L/ha 2 Use the high rate on a dense canopy or under
chlorothalonil (0.72-1.1 L/acte) high risk conditions.
Tattoo C Maximum 5 Applications per year.
Broad Spectrum Downy Mildew Fungicides
mancozeb M2 1.1-3.25 kg/ha 14 Ensure thorough spray coverage.
Dithane DG or (0.44-1.3 kg/acre)
Manzate DF or
Penncozeb 80 WP
chlorothalonil M5 4.8 kg/ha 1 Ensure thorough spray coverage. Maximum 7
Bravo 500 (1.9 L/actre) applications per year.

For more information on the biology and management of downy mildew, refer to the OMAFRA Infosheet Downy Mildew
in Cucurbits: http://www.omafra.gov.on.ca/english/crops/facts/downy-mildew-a.htm
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We Catch Your Drift

Dr. Jason S.T. Deveau, Application Technology Specialist

Warm, windy days have arrived: cottages are open, barbeques are hot
and pesticide is drifting in the air. Anything seem out of place in that
description? So what are you doing to keep those expensive products
on-target and out of the summer breeze?

T s -
-~
*
- . . : Homes
Drift is the airborne movement of agricultural chemicals onto a non- .
target area with the risk of injury or damage to humans, plants, ani-
mals, environment or property. Every farm should develop spray drift
management strategies relevant to their particular circumstances and
spray applicators (in-house or commercial applicators) should follow
them.

1.0 kilometre
Awareness Zone

Sprayed

Develop Spray Drift Awareness Zones
Much can be done to mitigate spray drift when planning a new farm A
by identifying where pesticide use may conflict with adjacent land use. | *
Incorporate adequate separation between cropped areas and so-called
“sensitive areas”. For established plantings, create a map of the crop
and surround it with a 1 km spray drift awareness zone. Survey the
zone and identify any sensitive areas that could be affected by spray-
ing: e.g. neighbouring sensitive crops, native flora and fauna, water-
ways and wetlands, bees and sites of human habitation or activity (see
Figure 1). An operational plan should be prepared for all routine spraying that includes site-specific instructions for each sen-
sitive area falling in the awareness zone. Note that droplets can be carried well beyond 1 kilometre, depending on the condi-
tions, even long after the application.

Sensitive
Crop

Establishing a 1.0 kilometre Awareness Zone

Observe Buffer Zones and Establish Vegetative Barriers

Pesticide labels specify downwind buffer zones to protect sensitive areas. The distance will depend on the toxicity of the
product, the potential exposure to non-target organisms, the weather and the application method. At the time of this article,
a new approach to determining buffer zone width is being developed by the Pest Management Regulatory Agency (PMRA).
It uses a series of multipliers that increase or decrease the zone based on the type of sprayer, wind speed, and the nature of
sensitive area, such as the depth of any permanent aquatic area. Until this new method is introduced, follow the label and
consider planting vegetative barriers (aka wind breaks or buffer strips) along the downwind side of the crop. It can be a tree
or shrub line surrounded by tall grass and should be more than one row of vegetation. Studies have shown that a density of
about 50% with a minimum height of 1.5 times the release height of the spray can potentially reduce drift by 45 to 90% (See
Figure 2). For more information see the Best Management Practices publication entitled “Buffer Strips”.

Multiple rows of vegetation, ~50% porousity

1a

1.5x
Release
Height

Plant Downwind Vegetative Barriers
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Watch the Weather and Employ Drift Mitigating Technology

Operators should spray only when temperatures are low and relative humidity is relatively high. This reduces the chance of
drift due to temperature inversions or evaporation and it increases target deposition and coverage. In general, only spray
when relative humidity is between 40 and 80% and air temperature is less than 25°C.

Wind speed affects the distance that a droplet will travel before deposition. Only spray when wind direction is consistent and
between 2-15 km/h, or as indicated on the product label. Table 1 matches the visible signs of wind to the potential for drift
and advises whether or not to spray. Cut out the scale shown in Figure 3 and tape it up in the spray cab for quick and easy
reference. Applicators can operate in the higher end of this range by using:

o  drift-mitigating nozzles,

e larger droplets,

e slower forward speeds,
e by reducing the distance-to-target, and
¢ by using shrouds or deflectors
Table 1: Wind Conditions and Spraying Recommendations
Wind Speed /
Wind Condition | Description Beaufort Visible Signs Spraying
Still May lead to vapour drift where finer droplets remain 0-2 km/h Smoke rises vertically | Do not spray
suspended in the air, prone to evaporation and drift / Force O
long after spraying is completed
Gusty These conditions make wind direction unpredictable Not applicable Direction keeps Do not spray
and may indicate an inversion changing
Light air Suitable Conditions 2-3.2 km/h Direction shown by Spray
/ Force 1 smoke
Light to Gentle Ideal conditions 3.2-9.6 km/h Leaves rustle, wind Spray
Breeze / Force 2-3 felt on face, twigs in
motion
High Higher wind speeds pose the most obvious risk of drift 9.6-14.5 km/h Small branches Spray with Cau-
through, around or over target / Force 4 move, raises dust tion or Do not
spray
: kmhoO 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 :
R I YR IO (N (| !
: | Reduced Risk of Drift d
: T l T l T l T l T l T l T :
* Beaufort 0 1 2 3 4 5 !
R e OMAFRA |
Drift Scale Cut-out
Communication

Last, but not least, communicate with your neighbours. Many drift incidents can be avoided or greatly reduced if neighbours
and contractors are advised and consulted prior to application. This can be verbal communication or written depending on
the situation. Come to a mutually agreeable solution, perhaps sharing the responsibility for buffer zones or wind breaks.

Mitigating drift is the responsibility of all applicators. I hope you catch my drift so no one catches yours.
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Down to the wire! Winning the war on wireworms
Dr. Bob Vernon, AAFC-Agassiz, B.C.

Wireworms are on the rise in Canadian crops such as potato, sugar beet,
catrot, cole crops forages and cereal grains. Wireworms are the larvae of
slender beetles known as click beetles. There are approximately 30 pest spe-
cies of wireworm in Canada — with many found in potato fields. Before pes-
ticides, potato growing was abandoned in some areas of Canada due to wire-
worm damage. There are indications that wireworm numbers are increasing,
and damage is growing in many crops. If you aren’t familiar with wire-
worms, it’s time to learn more about these damaging pests, and determine if
they are a threat in your area.

Tuber damage Wieworm — the lana stage of cifck beatles — ane glossy rown,
Wireworms do their damage when they feed on potato seed pieces and gty A1, ST Sk SR BRI 40 10,5001y Sy
daughter tubers, burrowing shallow holes and opening the way for secon-
dary diseases including Rbzzoctonia and blackleg. The greatest damage occuts
when they tunnel into daughter tubers destined for the processing and table
markets, leaving them unmarketable. While wireworms are doing their dam-
age under the surface, you will not generally see any above ground symp-
toms unless damage to the seed pieces is severe. Plants will then become
discolored and may wilt.

Wireworm lifecycle

Wireworms have an interesting, and troubling, lifecycle. The larvae, the

most damaging lifestage, are able to live in soil for several years (3-5) de-

pending on the species. Here is a breakdown of their lifecycle:

e Click beetles (adult wireworms) enter fields, preferably those with pas-
ture, cereals and certain weeds, between April and June to lay eggs
(about 200 per female)

e  Eggs hatch into wireworm larvae in about three weeks and live and feed on plant roots and germinating seeds in the soil
for 3-5 years depending on the species

e  Wireworms burrow deeper into the soil (up to a meter) when it is hot and dry (mid summer), or when it is cold (winter),
or when there is nothing to eat

e In potato fields in the spring, wireworms move towards the soil surface, following carbon dioxide (C0) trails produced
by potato seed pieces after planting

e Inlate August, wireworms return to the surface to feed on daughter tubers and damage from wireworms can double
every three weeks until the crop is hat-

e After 3-5 years, wireworm larvae metamor-
phosize into click beetles (adult wire-
worms), which overwinter in the soil and
emerge in spring to lay eggs and continue o ‘-'—'--._.—-#'.._*" — 1 .
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Finding and baiting wireworms in your field

Wireworms are attracted to C02, whatever the source. Bait balls are a simple, effective way to check for wireworms in potato
fields because they give off CO.. Burying 1 cup of wheat flour or oatmeal in narrow 4-6 inch deep holes in fields will attract
them. Mark the spot with a flag and check back in about 4-5 days (no later). About 20 evenly spaced baits per acre should
suffice. This technique will indicate wireworm ‘presence’ but is NOT an indication of population threshold. Any wireworms
you find should be put in a small container such as a camera film canister with soil to be identified (see “Tracking the pest”
below), because some wireworm species may not be adequately controlled with certain insecticides.

Important information on control

Wireworm populations are high in fields that have had a recent history of pasture and rotations with forages and cereal
grains. If growing potatoes in high risk fields, the effectiveness of insecticides will be reduced if green manure is present in
soil at planting. This is because green manures produce CO2 which will attract and hold wireworms away from the treated
areas. Later in the season, wireworms will then attack daughter tubers. Ideally, a well fallowed field prepared well in advance
of potato planting would ensure that wireworms would visit the seed furrows and come in contact with the insecticides ap-

plied.

Tracking the pest - You can help!

Dr. Bob Vernon, entomologist with Agriculture and Agri-Food Canada (AAFC) is behind a
nation-wide wireworm tracking survey. Since some insecticides do not control or suppress
all wireworm species, it is important to know which type of wireworms are present in the
major growing areas of Canada so that the right control option(s) are chosen to get the job
done.

You can help! By using the baiting approach described above, or if you notice wireworm damage in your crops, collect the
wireworms you find, along with some of the field soil, and put them in a hard plastic container. There may be more than one
species present, so collect as many as you can.

Please mail the sample(s) to Dr. Vernon at:
Agriculture and Agri-Food Canada

6947 #7 Hwy, P.O. Box 1000

Agassiz, B.C. VOM 1A0

It is important to include a brief description of where the sample was collected (nearest town or address), what crop the wire-
worms were found in, your name and phone number. Once identified, you will be contacted with the results.

If you have any questions about this wireworm tracking initiative, please contact Dr. Bob Vernon at 1 604-796-1708
(bob.vernon(@agt.gc.ca), Bayer CropScience at 1 888-283-6847, or the Pest Management Regulatory Agency at 1-800-267-

Agricultural Information Contact Centre: 1-877-424-1300
E-mail: ag.info.omafra@ontario.ca
Northern Ontario Regional Office: 1-800-461-6132

www.ontario.ca/omafra
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