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Controlling Scentless Chamomile with Herbicides
Mike Cowbrough, Weed Management Specialist, OMAFRA
Scentless chamomile has a reputation for being difficult to control and a
2019 on-farm research trial evaluated several herbicide treatments.
Although 10 treatments provided over 80% visual control of emerged
plants, new seedlings continued to emerge several weeks after application
resulting in a significant amount of plants at the end of August. In order to
significantly reduce the population of this species in a field, one will have to
manage new seedlings that emerge in the spring (prior to planting),
summer (in-crop) and fall (post-harvest). Failure to manage summer and
fall emerged plants increases the likelihood that they develop as biennials
or perennials, and as such, become more difficult to control.
Biology: Emergence of seedling plants in Ontario has been observed
to occur from April through to October, with the greatest amount of seedling
emergence occurring in October. Whether emerged plants will express an
annual, biennial or short-lived perennial life cycle will depend on when the
species germinated. Seedlings that emerged in April to June often
developed as annuals, while seedlings that emerged after June typical
develop as biennials or short-lived perennials.
Longevity of viable seed: the seed appears to maintain a high level of
viability within 4 years of dispersal but is significantly reduced after 10
years.
This background knowledge is important because biennial and short-lived
perennial plants are much more difficult to take-out with herbicides since
they are anchored with a dense mass of fibrous roots and unless the
applied herbicide can control the top-growth and translocate to, and kill the
entire root mass, the plant will grow back. Seedlings, by comparison, are
much more susceptible to herbicides.
Key learnings from the 2019 field trial: When seedling plants were
under 15 cm in height, all rates of glyphosate provided effective control.
When plants exceeded 15 cm in height, a rate of 1800 gae/ha was required
to achieve adequate control. The addition of ammonium sulphate (AMS) as
a water conditioner prior to mixing in glyphosate, did not improve or
decrease the level of weed control.
Background information: The biology of Canadian weeds. 99.
Matricaria perforata Mérat (Asteraceae). Canadian Journal of Plant
Science, 1991, 71(4): 1101-1119
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Table 1. Visual control (%) of emerged scentless chamomile (<15 cm tall) at 28 days after application
(DAA) of various pre-plant herbicides.
Visual control
(28 DAA)
65%
99%
99%
90%

Treatment (rate)
Glyphosate (540 g/L)
Glyphosate (540 g/L)
Liberty 200 SN + AMS
Guardian Max (glyphosate 540 + Classic)

0.67 L/ac
1.34 L/ac
1 L/ac + 1 L/ac
0.67 L/ac + 14 g/ac

Glyphosate (540 g/L) + Eragon LQ + Merge

0.67 L/ac + 29.5 mL/ac + 0.4 L/ac

85%

Glyphosate (540 g/L) + Eragon LQ + Canopy
Pro (Classic + Tricor) + Merge

0.67 L/ac + 29.5 mL/ac +
14 g/ac + 220 g/ac + 0.4 L/ac

65%

Figure 1. Un-sprayed control

Figure 2. The 1X rate of glyphosate (540 g/L) at 0.67 L/acre

Figure 3. The 2X rate of glyphosate (540 g/L) at 1.34 L/acre

Figure 4. Liberty at 1 L/acre + Ammonium sulphate (AMS)
at 1 L/acre

Figure 5. Fast foliar burn from Eragon LQ caused incomplete death and resulted in re-growth on large (> 15 cm
tall) plants.
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How Does Soybean Photoperiod Sensitivity Impact Variety Selection?
Horst Bohner, Soybean Specialist, OMAFRA
There are two distinct growth stages in many crops; the vegetative and reproductive stages. In soybeans the vegetative
stage usually lasts between 30 to 50 days after emergence. Once a flower appears on the plant the reproductive phase
has begun. What makes soybean unique is that vegetative growth (leaf number, node number, and dry weight) continues
as flowers are formed. Flowering is triggered by day length although temperature also plays an important role. Soybeans
are therefore called “photoperiod sensitive”. “Photoperiod” is a term that simply means the period each day during which
a plant receives illumination (day length).
Soybean flowering is initiated as the days get shorter which is after the summer solstice on June 21 st. Under ideal
growing conditions, early planted soybeans can begin flowering before the summer solstice but do not ramp up to full
flower until later. The initiation of flowering is not the only impact of photoperiod on soybeans. Many of the reproductive
phases of the plant are also impacted by day length. The effect also seems to be cumulative, the shorter the days get,
the faster the soybean plant will go through its growth stages. A Wisconsin study showed that the time spent from the R1
growth stage (first flower) to R6 (full seed) was much shorter for late planted soybeans compared to an early planting.
Soybeans planted May 1st spent 60 days from the R1 to R6 growth stage while the same varieties planted June 1 st spent
only 45 days going through the same growth stages.
How fast a soybean plant goes through its growth stages will depend not only on day length but is also impacted by
moisture, plant health, and temperature. This means the length of time it will take for a soybean plant to mature is not as
easy to predict as other crops like corn. The variety, environment, day length, and planting date interact to determine the
number of days necessary to reach maturity. Therefore, there is no accurate chart that assigns a precise number of days
from first flower to physiological maturity. Photoperiod sensitivity also means the plant can adjust to the season or “catch
up” when planting is delayed. The photoperiod and temperature drives soybeans to mature more quickly as the days
shorten in the fall.
Are Early Maturing Soybean Varieties Less Photoperiod Sensitive?
Soybean varieties are classified by maturity group (MG). These thirteen MG’s are expressed in Roman numerals (MG
000 being the earliest and MG X being the latest). Because of the difference in climate as you move from southern to
northern Ontario soybean varieties range from MG 00 to MG III in this province. As plant breeders have developed
varieties that are adapted to very short growing seasons such as northern Ontario and western Canada these varieties
have become less photoperiod sensitive than later maturing varieties. One study of North American soybean varieties
showed
early maturing
varieties
demonstrate
little
photoperiod
sensitivity compared to later maturing
varieties (see Figure 1). Logically, this
makes sense as ultra earlier maturing
varieties simply don’t have the time to
adjust to the season. They are maturing
as quickly as the plant can
physiologically make it through its
growth stages.
When does it become necessary to
switch to an earlier maturing
variety?
Some years planting is delayed. But,
unlike corn this does not mean
switching to an earlier maturing variety
is always necessary. The soybeans
photoperiod sensitivity will allow for
later plantings (within reason) to still
reach physiological maturity before a
killing
frost.
For
this
reason,
agronomists
have
suggested
that
Figure 1. Relative Photoperiod Sensitivity of North American Soybean Varieties.
Source: Jiang et al. (2014)
switching to an earlier maturing variety
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is not necessary until at least the middle of June. Since there is a limit to how much a plant can compensate June 15 th
has been proposed as a reasonable date to start switching. In 2019 OMAFRA conducted 4 trials to assess this strategy.
The study found that planting an adapted variety in a given area yielded higher than switching to an early maturing
variety when planted after June 15th. Just as importantly normal dry down was reached in the fall when seeding an
adapted variety after June 15th (see Table 1).
Table 1. Yields for Late Planted Soybeans in 2019

Soybean Variety*

June 4-12 Planting Date
Bu/ac (percent moisture)

June 15-22 Planting Date
Bu/ac (percent moisture)

1

Early

52.2 (13-15)

55.3 (14-17)

2

Adapted

59.1 (14-16)

58.9 (15-17)

3

Late

57.9 (18-22)

59.0 (18-26)

*Varieties were considered adapted for a given site based on the Maturity Grouping Map found on gosoy.ca. Early
varieties were approximately 0.5 MG shorter than adapted and late were 0.5 – 1.0 MG longer than the adapted.
Trials were conducted at Elora,Bornholm, St. Thomas, and Ridgetown.

Although selecting a variety that was considered longer than adapted for a given area still yielded well, harvest was
delayed, and the crop was wet (18-26% moisture). The soybean varieties tested were all MG 0 or longer. It’s clear, these
varieties are still photoperiod sensitive enough to adjust to the season. So, to date there is little evidence that switching to
an earlier maturing variety is necessary if planting past June 15 th. It must be noted that if planting is delayed past the crop
insurance deadline (end of June) other studies have shown that switching to earlier maturing varieties is necessary to
finish the crop and maximize yields. A more widespread study in 2020 will aim to assess what the correct date to switch
to an earlier maturing variety is in various locations. And, more importantly, it will assess the correct date to switch from
corn to soybeans for maximum profitability.

Managing Oats for Maximum Yield Potential and Profitability
Joanna Follings, Cereal Specialist, OMAFRA
Over the winter months there has been a quite a bit of discussion around spring cereal yields in Ontario and oat yields in
particular. Trendlines for oat yields in Ontario compared to western Canada (Figure 1 and 2) show that while Ontario
yields continue to increase, the increase is smaller than for our friends in western Canada. While there may have been
greater investment in variety development in western Canada, the current Ontario variety performance trial data shows
that yield potential in Ontario is strong. The Ontario Cereal Crop Committee (OCCC) performance data shows a 5-year
average of 1.52 t/ac in Area 2, 1.64 t/ac in Area 3 and 2.05 t/ac in Area 5 (Table 1). While we do have our challenges
with the growing season, oat yields that are in line with western Canada or better are possible in Ontario. What it really
comes down to is management!

Figure 1: Average oat yields (tonnes per acre) by year in western Canada. Yields continue to steadily increase with a yield index of
143 compared to 1998. The average yield is 1.08 tonne/ac. .
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Figure 2: Average oat yields (tonnes per acre) by year in Ontario. Yields continue to increase with a yield index of 130 compared to
1998. The average yield is 1.00 tonne/ac. While positive, the increase in yields is much slower than in western Canada.

Table 1: 2019 Oat Performance Trial Cumulative Yield Index Summary. Source: www.GoCereals.ca

Ontario growers have been able to push oat yields and ultimately improve the profitability of the crop by focusing on
management. Just like wheat, oats are responsive to planting date and the earlier you can plant the better. By planting
early and even frost seeding if conditions will allow, it is more likely that hot and dry periods during pollination and grain fill
will be avoided. In southern Ontario the target date for normal seeding is April 10 th, April 15th for central and eastern
Ontario and May 10th for northern Ontario.
Using a starter fertilizer and fine tuning your nitrogen rates have also proven to increase yields; however, there can be a
fine line between too little and too much nitrogen where lodging becomes a concern. Selecting a variety with better
standability can help reduce the risk of lodging and may lead to better success with higher nitrogen rates. Fungicide
applications, especially in the presence of disease, have also been effective in reducing lodging. In the 2019 OCCC
performance trials, lodging was reduced in Area 2 on average by 3.8 points where a fungicide was applied compared to
where one was not applied (Table 2). This was also the case in Area 3; however, in Area 5 there were no differences in
lodging scores between treatments. Timely fungicide applications can also be effective in managing crown rust and can
help avoid the weakening of stalks that can occur with this disease, ultimately reducing the lodging that can come with it.
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Table 2: Oat 2019 Cumulative Lodging Score for Area 2 only. Lodging scores range from 0 to 9 with a high score
being undesirable. A similar response can be seen in Area 3 and less so in Area 5. All data can be viewed at
www.GoCereals.ca.

While plant growth regulators have not yet been registered for oats in Ontario, these products have been shown to be an
effective tool in managing lodging in oats in high nitrogen management scenarios and may be an option in the near
future. Once these products are available it is important to recognize that not all varieties will respond the same so it is
recommended that growers try test strips, especially when growing multiple varieties. All this to say, at the end of the
day the yield potential of Ontario oat varieties is there we just need to unlock it by fine tuning our management!

The Problem of Impermeable Surfaces in Rural Ontario
Jacqui Empson Laporte, Environmental Specialist, OMAFRA
From Houston to Toronto, a common theme has been flooding caused by the increase in impermeable surfaces. In
June, 2017, part of Southwestern Ontario was hit with a 1 in 100 year storm event, and some areas received 6.7 inches
(170 mm) of rain in 7 hours. In August, 2018, Toronto received 2.95 inches (75 mm) of rain, and Black Creek rose 11.5 ft
(3.5 metres) in 90 minutes.
So, what does this have to do with rural drainage? Lots!
First, let’s consider changes in the area of farmsteads. There are factors that lead to an increase in the size of farm
buildings. Farm safety in the poultry industry is moving buildings from multi-story facilities to single story buildings, and
more of them. Animal welfare standards are increasing the number of square footage per animal. Technology and
efficiency in barn design are resulting in larger areas for traffic and transportation. Bunk silos are replacing upright silos.
As farm buildings get larger, the volume of water that runs off the roof and paved areas during storm events also
increases. I spent a decade asking farmers to divert clean upslope water away from livestock yards and manure
storages, and this usually involved downspouts and tile. The speed at which it is discharged to the receiving drainage
ditch or channel after a storm event also increases.
Once fields are tiled, what is the impact when new structures are built, and downspouts tiled into the system? When
designing municipal drainage systems, the engineer will account for the area requiring drainage and the land use. Is the
land use primarily row crops, permanent pasture, or forested? What they will rarely account for is impermeable
surfaces.
Let’s use an example. There are 3 poultry barns, approximately 9800 ft 2 per structure. If we got 2 inches of rain in one
storm event, that would equal 1633 ft3 of water per structure, or 4899 ft3 from the roofs alone. Without the buildings, this
water would simply infiltrate the soil, or run off the farmstead into adjacent fields for infiltration. Some erosion may occur
in the field areas sloping away from the farmstead.
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If the barn downspouts are directed into the tile drainage system, this is a large volume of water for the system to absorb
in a relatively short period of time. The tile systems may discharge into a municipal drain, and both systems must be able
to handle it. The age of the tile system and municipal drain, the frequency of maintenance, and original design capacity
will all affect the severity of the implications of storm event. Even if the drains can hold the volume of water in open
channel systems, they might not be able to handle the speed at which the water enters the system. The direct discharge
of the water from the farmstead can influence the degree of fluctuation in water levels, similar to the Black Creek
experience. In addition, some of the storm events are happening during the winter period, when infiltration will be nonexistent. The stability of the banks and the capacity of the drain to slow the water flow is vital to reducing the erosive
forces.
One farmer pointed out to me that there were always farmsteads with impermeable surfaces. Wouldn’t the volume of
water be the same? Instead of a farmstead on every farm lot, now there are fewer farmsteads but they are larger. True!
Comparing aerial photography from 1950 to today, we could calculate the difference in impermeable surface. However,
we also have an increase in tile drainage, larger field sizes, straighter drainage channels and more roads. Although I
have no concrete (no pun intended) proof, even if the square footage of impermeable surface was the same, the
environmental and landscape conditions are much different.
If those structures were in an urban area or even used for something other than agriculture, there would be a
requirement for a stormwater management plan. One of the reasons for this is that urban areas tend to be more
restricted in area available to manage water, so it needs to be considered during site planning. I am not suggesting that
we should move in a regulatory approval site-specific direction, but rather consider the many unique opportunities for
water conservation or reuse in rural areas.
In Ontario, we don’t usually have a need for irrigation, but in future, maybe we will. The economics of this would play out
better in higher value crops.
What challenges or opportunities would there be in stormwater ponds or even natural channel designs on drains that
would incorporate water retention? The poultry operators I spoke to were concerned with open ponds that would
encourage wildlife. This may pose a biosecurity risk for the industry. However, ponds could be situated far enough
away from the barn to reduce the risk.
I have spoken to farmers whose well water is not of sufficient quantity or quality for their farm operations. Some use
cisterns, with appropriate treatment, for water sources for their livestock or for pressure washing. Could we incorporate a
rural cistern sort of system where stored water could be used for fire-fighting?
For farmers and tile contractors, the time to think about this is in the pre-construction period. There is opportunity in
agriculture to find solutions that work.

To Squat or Not To Squat! – How Low Can You Go?
Ian McDonald, Crop Innovations Specialist, OMAFRA and Alex Barrie, Soil Management Engineer, OMAFRA
The impact of farm equipment causing soil compaction is primarily a function of soil moisture at the time of traffic coupled
with the total weight, axle load and tire pressure of the implement. By lowering the tire pressure, we reduce the impact of
soil compaction up to a point which is a function of the ability of a tire to tolerate the load and speed in an under-inflated
state.
Tire pressures in bias tires cannot be reduced for many reasons including the technology of the tire, how it stays on the
bead, etc. Radial tires have the ability to reduce tire pressure and keep the integrity of the tire so long as it occurs under
slow speeds operating in a straight line. Reducing tire pressures and running on the road greatly reduces safety and
increases fuel consumption and tire wear. Although central inflation/deflation systems (CTIS) are becoming more
common, the tire industry is still adjusting to farmers demand for reduced soil compaction through reduced tire pressures
during field operations. Many producers are incorporating these reduced tire pressures as a whole or with CTIS systems
and accepting that they may be voiding the warranty on the tires.
When you look at a tire that has a significant bulge due to low inflation pressure, it appears to be getting wider and thus
the impression is that it makes soil compaction occur over a larger area in the field. Comparing the images in Figure 1
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below we see that the low pressure tire looks wider. While the side wall bulges, and may actually touch the soil, Figure 2
points out that tires that are deflated are getting longer, not wider in terms of weight carrying footprint. This is the goal
since we have been causing compaction in the wheel track, to reduce compaction we don’t want to make the compacted
area wider. With a longer footprint from reduced tire pressure the potential compaction region within the field is the same
and the overall impact is lower because we have spread the implement weight over more square inches of area within the
same track width.

900mm tires @40psi

900mm tires @10psi

Figure 1. The visual difference in tires inflated at road (left) and field (right) ratings using CTIS.

Many farmers look at the tires on the right side of Figure 1 and feel queasy. How can that work, they ask themselves?
Farmers who have moved to CTIS systems or just made the decision to go with lower inflation pressures and road travel
at a slower speed feel the exact opposite. To see a fully inflated sidewall on farm equipment tires makes them shudder!

Figure 2. The impact of tire technology choice and inflation pressure on footprint. (A) An over inflated (31 PSI)
tire with an axle load of 24,500 lbs has a footprint length of 20 inches. (B) A tire with standard inflation (18 PSI) and an
axle load of 24,500 lbs has a footprint length of 25 inches. (C) An increased flexibility or “IF” tire inflated to 14 PSI with
an axle load of 24,500 lbs has a footprint length of 29.75 inches. .

In Figure 2 the same sized tire (480/80R50) is inflated at different tire pressures in examples A,B and C at an axle load of
24,500 lbs. The red horizontal arrows are the same width and show that as the inflation pressure declines, the tire stays
the same width. Note how the length of the footprint increases by 20% by reducing the tire inflation from 31 to 18 psi.
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Image C which is a tire with increased flexibility or “IF” technology allowing further reduction in tire pressure, shows an
increase in the footprint length by 33% compared to image A. This is very signficant in terms of the things we are
interested in; reduce compaction, increase fuel efficiency, decrease tire wear/failure etc. It is important to recognize that
these lower tire pressures may not be safe on the road, and may void your tire warrenty.
A median tire pressure such as in image B of Figure 2 is sometimes considered a “trade-off air pressure”. The trade-off is
a lose-lose situation. Based on the work by Matthias Stettler of Switzerland and others, it is thought that the common
target weight of a maximum of 10T/axle of implement is too high. The targets should be maximum 5T/axle and tire
pressures not exceeding 15psi. Trying to find a compromise gets you nothing. In the field this increases fuel use, does
not significantly reduce the compaction potential and reduces equipment efficiency.
Some tire manufacturers have come up with tire charts that separate out road and field operations and what the
appropriate tire pressures are, such as the chart in Figure 3. Note how the settings are based on a combination of load
and speed. As an example, if a farmer has an axle weight of ~6000 lbs and wants to run on the road at 40mph but the
field operation is at 6mph, then this tire is warrantied for 20psi on the road (“A”) but down to 12psi in the field (“B”). In this
example that is a 40% reduction in tire pressure which will significantly reduce the possibility for soil compaction under
wet soil conditions.

Figure 3. A tire chart showing the change in individual tire pressure setting as a function
of weight and speed. Image Credit: Adapted from Michelin
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There are a significant number of implements being purchased with bias tires. If axle weight exceeds 5T/axle on these
types of implements, the preferred choice would be radial tires. Forage equipment is one of the worst culprits for
commonly using bias tires. People don’t think about compaction on perennial stands of forage but it can be very
problematic.
As farmers have a greater awareness of the impacts of soil compaction, they are demanding more from their
equipment. We need to encourage equipment companies to develop designs that allow more rubber to be placed under
these ever increasing sized implements. While the price of better or more tires or adapting CTIS systems is hard to
stomach, the owner will be rewarded in the long term on many fronts.

North American MANURE EXPO – Save the Date!
August 26-27, 2020 Listowel, Ontario

Visit https://www.manureexpo.org/ for more information.

Agricultural Information Contact Centre:
1-877-424-1300
E-mail: ag.info.omafra@ontario.ca
www.ontario.ca/omafra
©Queen’s Printer for Ontario, 2013
©Imprimeur de la Reine pour l’Ontario, 2013

10

