
 

Pesticides found in monarchs' milkweed near
farm fields
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Purdue University researchers have found evidence near agricultural fields of
pesticides on milkweed, a vital source of food for monarch butterfly caterpillars.
It raises questions about pesticide roles in the decline of the species. Credit: John
Obermeyer/Purdue Entomology
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Conservation organizations across the United States plant milkweed to
combat the loss of monarch butterflies, whose populations have declined
around 90 percent in the last two decades. Where they plant may be
important, according to a Purdue University study that finds evidence of
agricultural pesticides on milkweed near farm fields.

Milkweed is the primary diet for monarch caterpillars, and loss of the
plant has been tied to declines in butterfly populations. But as milkweed
stems have increased in recent years, monarch numbers have continued
to decline.

Purdue's Ian Kaplan, a professor of entomology, and his doctoral
student, Paola Olaya-Arenas, wondered if pesticides might be a factor in
particular neonicotinoids, which are used to coat crop seeds to protect
them from insects and have been linked to honeybee losses. They found
neonicotinoids in milkweed near farm fields, but they caution that their
presence does not necessarily make them responsible for monarch losses.

"Finding pesticides on milkweed is a concern, but we can't say anything
about the impact based on this. We aren't sure if they're highly toxic, if
they have some sub-lethal impact or if there is no effect at all," said
Kaplan, whose findings were published in the journal Frontiers in 
Ecology and Evolution. "We just don't know why these monarch declines
are happening, and this is one idea that hasn't been tested."

As part of her dissertation, Olaya-Arenas collected more than 1,500
milkweed leaves across seven sites in Indiana over two years. The leaves
tested positive for 14 pesticides—four insecticides, four herbicides and
six fungicides—of varying concentrations. The neonicotinoids
clothianidin and thiamethoxam were present, as was the pyrethroid
insecticide deltamethrin. The neonicotinoid imidacloprid was detected in
small concentrations in just a few plants.
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Insecticide presence and concentrations varied by year and month.
Clothianidin, for example, was found in June but not later months.
Thiamethoxam and deltamethrin were mainly found in the second year
of the study, but not the first.

"The data suggest that early-season monarchs are at greater risk from 
neonicotinoid exposure than subsequent generations occurring later in
the season. Similarly, our data suggest strong annual fluctuations in risk,
indicating that monarchs likely encounter a different suite of pesticides
each year," the authors wrote.

Distance also played a role, with insecticide detection and concentrations
decreasing further from farm fields. Kaplan and Olaya-Arenas think
that's important because some organizations advise planting milkweed at
least 125 feet from a farm field. Pesticides could be found beyond that
distance, however, and up to 2 km for some chemicals.

"People want to know the best places to plant all this milkweed in the
Midwest to restore monarch populations, and there's this 125-foot idea
that doesn't seem to have any scientific backing," Kaplan said. "It's not a
bad idea to put some distance between milkweed and farm fields, but we
didn't see a magic drop off at 125 feet."

Kaplan and Olaya-Arenas are now taking the next step in determining
whether neonicotinoids and other pesticides are harming monarch
populations, conducting toxicity experiments with those chemicals found
on milkweed near farm fields.

  More information: Paola Olaya-Arenas et al. Quantifying Pesticide
Exposure Risk for Monarch Caterpillars on Milkweeds Bordering
Agricultural Land, Frontiers in Ecology and Evolution (2019). DOI:
10.3389/fevo.2019.00223
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