
RECENT research shows water-
hemp — a yield-robbing, herbi-
cide-resistant weed in corn and 

soybeans — has no impact on the qual-
ity or productivity of established alfalfa 
in the Midwestern and Eastern U.S. 

“It reaffirmed that alfalfa is a very 
good weed management tool. We under-
emphasize its importance in managing 
weeds in our cropping systems . . . when 
managed correctly,” said Mark Renz, 
University of Wisconsin Extension 
Weed Specialist.

When Renz and 
his Minnesota, 
Michigan, and 
Pennsylvania col-
leagues started their 
research in 2019, 
waterhemp was 
beginning to show 
up in alfalfa after 
hitting corn and 
soybean fields hard. 

“We knew it could be a problem when 
establishing alfalfa; we didn’t have any 
data on what happened once that alfalfa 
was established,” Renz said.

The Alfalfa Checkoff-funded research 
indicates that healthy alfalfa stands 
prevent establishment of significant 
amounts of waterhemp. Alfalfa’s com-
petitiveness and dairy-grade alfalfa’s 
frequent cutting schedules kept the 
weed’s mortality rate high.

That information should be especially 
meaningful to corn and soybean grow-
ers, said Renz. “This is their opportu-
nity to get waterhemp under control by 
putting alfalfa in the rotation.”

Waterhemp is widely resistant to 
many herbicide modes of action and 
common across the U.S., Renz said. “It 
is now common to find biotypes resis-
tant to two or more herbicide modes of 
action, essentially preventing effective 
control. There are populations resistant 
to five modes of action, and that’s the 
trend. So, alfalfa could be a solution 
or management tool for these popula-

tions,” he added.
The research also provided an under-

standing of the biology of the weed, 
said Renz, who collaborated with Roger 
Becker, University of Minnesota exten-
sion agronomist, as well as extension 
weed scientists Erin Burns from Michi-
gan State University and John Wallace 
from Penn State University.

Apply after cutting, if at all
“We now know when it germinates in 

established alfalfa,” Renz said. “Few 
germinate until after we cut it, then 
emergence occurs if soil moisture is 
present. Knowing this information 
allows us to recommend when to apply 
residual herbicides to get the best 
effectiveness.” Results found these 
herbicides were effective when applied 
either after first or second cut, but Renz 
advises after second cut. “Typically, 
alfalfa seems to be more competitive 
between the first and second cut, result-
ing in higher mortality of waterhemp.”

On-farm field trials were conducted 
on established alfalfa in all four of 
the collaboratoring states in 2019.  Of 
the four locations, only the Wisconsin 
site had any waterhemp or palmer 
amaranth emerge to measure the 
effect on alfalfa production. At that 
location, no advantage to treating the 
weeds was found. There was no effect 
on alfalfa quality or biomass. As only 
one site was successful, and alfalfa 
stand density was below recommended 
levels (29 stems per square foot), 
more trials were conducted in 2021 to 
confirm results. This article focuses 
on waterhemp results in Minnesota, 
Pennsylvania, and Wisconsin and not 
on palmer amaranth, the focal weed 
studied in Michigan.

The 2021 Minnesota site had an 
extremely high waterhemp seedbank, 
but drought limited alfalfa growth 
and waterhemp was not found at this 
site. Alfalfa was abundant at the 2021 
Wisconsin site (67 stems per square 

YOUR CHECKOFF DOLLARS AT WORK

Established alfalfa effectively  
controls waterhemp

Hay & Forage Grower is featuring results of research projects funded through the Alfalfa Checkoff, officially named the 
U.S. Alfalfa Farmer Research Initiative, administered by National Alfalfa & Forage Alliance (NAFA). The checkoff program 
facilitates farmer-funded research.

MARK RENZ 
Funding: $39,200

PROJECT RESULTS

1. Residual herbicides applied after first 
or second cutting effectively managed 
waterhemp; applications after second cut 
are recommended due to the high level of 
weed mortality after first cut.

2. Herbicide treatments did not improve 
alfalfa quality and yield, and waterhemp 
didn’t reduce forage quality and was 
minimal in forage biomass.

3. Waterhemp seeds were found in two 
of the fields, but seed production was 
near zero. Management reduced seed 
production further but didn’t eliminate seeds.

 
Waterhemp density in established 
alfalfa at each harvest  (Omro, Wis, 2019)
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foot) and at above minimal stand 
density in Pennsylvania (47 stems 
per square foot). In Pennsylvania, 
acetochlor and flumioxazin controlled 
waterhemp when applied either after 
first or second harvest but didn’t 
improve alfalfa productivity. 

The Wisconsin site experienced 
drought after the herbicide was applied, 
resulting in poor control. Despite that, 
few waterhemp plants survived to be 

competitive with the high density of 
alfalfa. These results confirm estab-
lished alfalfa is very competitive with 
waterhemp, and if stands are above 
recommended thresholds, alfalfa yields 
are not impacted.

With additional funding, Renz would 
like to compare waterhemp seedbanks 
in a corn-soybean rotation to a corn-soy-
bean-alfalfa rotation to quantify how 
alfalfa can help lower waterhemp seed 

populations. He’d also investigate har-
vest timing’s effect on weed seed pro-
duction. The Wisconsin field, harvested 
the end of August 2021, produced some 
weed seed. The Penn State site was 
harvested the first week in September 
and waterhemp did not resprout. 

“So, that’s an interesting question: 
Because of harvest timing, can you elim-
inate waterhemp seed production? We’d 
like to get more data,” Renz said. •
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