The objective of this WSSA Weed Loss Committee study was to update
the potential yield loss in corn, soybean, dry bean and sugar beet due to
weed interference based on quantitative data (from replicated, small
plot studies) from the primary growing regions of North America.

Research/extension weed specialists in the corn, soybean, dry bean and
sugar beet growing areas of the United States and Canada were requested to
provide data on yield loss due to weed interference in their states/provinces
(Tables 1-4). Data included results from weed control studies from up to 10
individual studies conducted within each calendar year during 2007 to 2013
for corn and soybean, 2007 to 2016 for dry bean and 2002 to 2017 for sugar
beet. Researchers were asked to provide the “weedy yield" and “weed-free
yield” which was defined as the yield from plots with >95% weed control
(based on normal agronomic practices for optimal crop yield with excellent
weed management programs). To determine potential crop yield loss for each
state/province, percent yield loss (YL%) was determined for each individual
study, then averaged within a year, and averaged across years as follows:

Potential YL% = (weed-free yield — weedy yield)/weed-free yield * 100 [1]
Information on total crop harvested, average yield and yearly average

-

Averaged across 2007 to 2013, weed interference caused a 50.3% yield loss
in corn (Table 1). Based on 2012 census data in the US and Canada com was
grown on 35,374,804 and 1,434,099 hectares with production of 262.5 and
10.7 million tonnes, respectively. Using an average comn price across 2007 to
2013 of US$194.48 t' ($4.94 bu'), farm gate value would be reduced by
$25.7 billion in the US and $1.05 billion in Canada if no weed management
tactics were employed. With the use of a two-pass weed control program, and
assuming a herbicide plus application cost of US$100 ha-! for optimum weed
control in corn, there would be a $7.25 return for every $1 invested in weed
management.

Table 2. Soybean yield loss from weed interference, loss in production and value
for each state or province that provided data for the period of 2007 to 2013.
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50 Table 3. Dry bean yield loss from weed interference, loss in production and value

for each state or province that provided data for the period of 2007 to 2016.

Lossin
State or Harvested area  Average yield Total Value Yieldloss Potential loss  value parsng
province in production o #3384 cwt)
Hectares kg ha! Uss x 1000 % kg hat Uss x 1000
United States
Idatio 46,258 2129 71,906 502 1.069 36,097
Michigan 83,491 2,083 126,988 32 650 39,620
Montana 12,489 1,066 17,896 356 700 8311
Nebraska 51,185 2532 94,669 587 1487 55,571
North Dakota 362,819 1,701 450,536 935 1,500 421251
South Dakota 4,456 2,160 7,058 308 668 2174
Wyoming 14,051 2,550 26,167 705 1,798 18,448
Canada
Ontaria 48,455 T8 559 1232 43,586
Manitoba 44 608 1,871 60,928 718 1345 43,807

Averaged across 2007 to 2016, weed interference caused a 71.4% yield
loss in dry bean (Table 3). Based on 2016 census, dry bean production in
the United States and Canada would be reduced by 941,000 and 184,000
tonnes out of their total production of 1,318,000 and 258,000 tonnes valued
at approximately $622 and $100 million, respectively, to uncontrolled
weeds. With the use of a two-pass weed control program, and assuming a
herbicide plus application cost of US$125 ha! for optimum weed control,
there would be a $10.39 return for every $1 invested in weed management.

Table 4. Sugar beet yield loss from weed interference, loss in production and
value for each state or province that provided data for the period of 2002 to 2017.

State or Harvesied area  Average yild  Tolal value Yield loss Potentiol loss in Loss in value
province production AesTany
Hectares tha'! USS x 1000 % tha' USS x 1000
idaha 67,831 78.0 295,208 793 810 234,100
Michigan 59,958 582 167,948 014 283 121,541
Minnesota 179,307 563 562,845 858 368 360,227
Moatana 17,420 850 3212 632 443 a3m
Nebraska 19,132 560 62928 628 aro 39,519
MNorth Dakata 89,093 567 281,802 749 425 FIIRE
Ontario 3,866 68T 14,807 825 sa7 12231
Cregon ip18 0.3 17533 783 628 13728
Wyoming 12,578 596 41837 771 460 12.256

Averaged across 2002 to 2017, the average yield loss due to weed
interference for the primary sugar beet growing areas of North America was
estimated to be 70% (Table 4). Based on 2017 census, growers in the US
would lose approximately 22.4 million tonnes of sugar beet yield valued at
approximately $1.25 bilion and growers in Canada would lose
approximately 0.5 million tonnes of sugar beet yield valued at approximately
$25 million if weeds are not controlled. Assuming a herbicide plus
application cost of US$100 ha' for optimum weed control in sugar beet,
there would be a $23 return for every $1 invested in weed management.

Corn, soybean dry bean and sugar beet growers in North America
would potentially lose 50, 52, 71 and 70% of their crop, with a monetary
loss valued at $26.8 billion, $17.2 billion, $722 million and $1.3 billion
respectively, if they did not employ any weed management tactics.

The high return on investment with weed management highlights the
importance of continued weed science research for sustaining high
crop yield and profitability of crop production in North America.



