
Water Quality Best Management Practices
for AGRICULTURAL HERBICIDES February 2008

In order to protect Minnesota’s water resources, the 
Minnesota Department of Agriculture (MDA), along with 
the University of Minnesota Extension Service and other 
interested parties, has developed a set of core voluntary 
Best Management Practices (BMPs).  The core voluntary 
BMPs are provided on the opposite side of this page and 
should be adopted when applying all agricultural herbicides 
in Minnesota.  The BMPs may also refer to mandatory label 
use requirements.  Always read product labels.  Additional 
information and references accompany the BMPs.

The MDA has also developed unique voluntary BMPs (on 
separate pages) for the use of specifi c herbicides due to their presence in Minnesota’s groundwater or 
surface water from normal agricultural use.  The herbicide-specifi c BMPs should be adopted when using 
herbicides that have been, or whose breakdown products have been, frequently detected in groundwater 
(acetochlor, alachlor, atrazine, metolachlor and metribuzin) or those detected at concentrations of 
concern in surface water (acetochlor and atrazine).  If the BMPs are proven ineffective, mandatory 
restrictions on herbicide use and practices may be required.  For information on monitoring results for 
herbicides in Minnesota’s water resources, refer to the MDA’s Monitoring and Assessment webpage: 
www.mda.state.mn.us/chemicals/pesticides/maace.htm 

Careful planning in the use of herbicides – as part of an Integrated Weed Management Plan – can help 
protect water resources from future contamination and help reduce the levels of herbicides currently in 
Minnesota’s waters.  Planning also promotes the effi cient and economical use of herbicides and may 
result in reduced application rates that can save you money.

State and federal law can require that the use of a pesticide be limited or curtailed due to the potential 
for adverse impacts on humans or the environment.  The Minnesota Pesticide Control Law (Minn. Stat. 
18B) outlines state regulatory authority to prevent these impacts.  The Minnesota Groundwater Protection 
Act (Minn. Stat. 103H) outlines a process that can lead to regulations on the use of herbicides frequently 
detected in groundwater.  In addition, there are other state and federal laws that could lead to restrictions 
on the use of herbicides contributing to surface water impacts.  Adopting these BMPs, and a cautious 
and respectful attitude regarding the proper use of herbicides, will help growers to maintain access to 
a variety of herbicides as important and diverse tools in the effort to control weeds and protect water 
resources.

Best Management Practices (BMPs) for herbicide use

• The purpose of voluntary BMPs is to prevent and 
minimize the degradation of Minnesota’s water 
resources while considering economic factors, 
availability, technical feasibility, implementability, 
effectiveness, and environmental effects.

• From a practical standpoint, these BMPs are 
intended to reduce the loss of herbicides to the environment and to encourage the effi cient use of 
herbicides, chemistry-rotation, and non-chemical approaches to weed control as part of an Integrated 
Weed Management program to save costs, reduce development of herbicide resistant weeds and 
increase profi tability. 

Integrated Weed Management
Reducing crop losses by combining cultural, chemical and 
mechanical techniques in ways that favor the crop and 
suppress weed populations and vigor.

See “Additional Information & References” for more details 
and practical examples.

ADDITIONAL INFORMATION & REFERENCES
Integrated Weed Management

Use one or more of the following strategies to help you cost effectively manage weeds while 
protecting the environment.  Develop an Integrated Weed Management Plan in consultation with the 
local University of Minnesota Regional Extension Educators, Natural Resources Conservation Service 
and Soil & Water Conservation District personnel, certifi ed crop advisors and local crop consultants.

In accordance with the American Disabilities Act, an alternative form of communication is available upon request.  TTY 1-800-627-3529.  
The Minnesota Department of Agriculture is an Equal Opportunity Employer.

9 Develop an Integrated Weed Management Plan for your fi eld(s) – The Minnesota 
Department of Agriculture encourages the development of Integrated Weed Management 
plans for every Minnesota farm (see opposite side of this page for additional information).  
Start slow if you like…try the practices on a few fi elds and build from there!

9   Document recent chemical use.  This information is important when planning for 
rotating herbicide chemistries and establishing reduced rate programs.

9 Introduce a post-harvest cover crop, introduce a small grain or perennial forage, 
and rotate among a wider variety of crops to disrupt weed life cycles and control weeds 
while using fewer chemicals.

9 Don’t assume that more is better! It may cost more to achieve 100% elimination of 
weeds than is gained through increased yield.  Work with a crop consultant to determine 
the economic level of injury your fi eld can sustain with reduced or no herbicide use.

9 Proper application timing.  Apply herbicides under optimal environmental conditions 
and at the appropriate time of year, crop growth stage, and weed growth stage specifi ed 
on the label.  Doing so can reduce the availability of herbicides for runoff or leaching.

9 Use a rotary hoe, harrow or cultivator as part of integrated approaches to weed 
control.  Mechanical weed control can reduce herbicide program costs and reduce 
herbicide environmental impacts. 

9 Consider planned, periodic use of herbicide-resistant (HR) crops into cropping 
sequences, but don’t rely on this technology to solve all weed problems.  HR crops 
should be considered as part of a planned rotation of herbicide chemistries (to avoid the 
buildup of herbicide resistant weeds or weed species shifts).

9 Apply herbicides as split applications to reduce the amount of herbicide on the soil 
surface during periods of higher rainfall intensities.  

9 Work with your local crop consultant and regional Extension Educators to 
determine where reduced rates or alternative weed control practices can be introduced.

February 2008



W
a
te

r 
Q

u
a
li
ty

 B
e
st

 M
a
n

a
g

e
m

e
n

t 
P

ra
ct

ic
e
s 

fo
r 
A

ll
 A

g
ri

cu
lt

u
ra

l 
H

e
rb

ic
id

e
s

C
o

re
 P

ra
ct

ic
e

*
D

e
sc

ri
p

ti
o

n
B

e
n

e
fi 

t

1
. 

S
co

u
t 
fi 

e
ld

s 
fo

r 
w

e
e
d

s 
a
n

d
 

m
a
tc

h
 t

h
e
 m

a
n

a
g

e
m

e
n

t 
a
p

p
ro

a
ch

 t
o

 t
h

e
 w

e
e
d

 
p

ro
b

le
m

. 
 

S
co

u
t 

fo
r 

w
ee

d
s,

 t
h
en

 m
ap

 i
n
fe

st
at

io
n
s 

th
ro

u
g
h
o
u
t 

th
e 

ye
ar

. 
 D

et
er

m
in

e 
w

h
et

h
er

 
w

ee
d
 c

o
n
tr

o
l 
w

ill
 r

es
u
lt
 i
n
 s

ig
n
ifi 

ca
n
t 

cr
o
p
 y

ie
ld

 b
en

efi
 t

s.
  

C
ar

ef
u
lly

 m
at

ch
 w

ee
d
 c

o
n
tr

o
l 

o
p
ti
o
n
s 

–
 i
n
cl

u
d
in

g
 n

o
n
-c

h
em

ic
al

 c
o
n
tr

o
l 
–
 t

o
 w

ee
d
 p

re
ss

u
re

s.
  

U
se

 h
er

b
ic

id
es

 o
n
ly

 i
n
 

si
tu

at
io

n
s 

w
h
er

e 
th

ey
 a

re
 n

ec
es

sa
ry

 a
n
d
 w

ill
 b

e 
co

st
-e

ff
ec

ti
ve

. 
 U

se
 h

er
b
ic

id
es

 w
it
h
 

lo
n
g
-l

as
ti
n
g
 e

ff
ec

t 
(“

re
si

d
u
al

 c
o
n
tr

o
l”

) 
o
n
ly

 i
n
 fi
 e

ld
s 

th
at

 h
av

e 
h
ig

h
 d

en
si

ti
es

 o
f 

ta
rg

et
 

w
ee

d
s 

o
r 

in
 fi
 e

ld
s 

w
h
er

e 
w

ee
d
 i
n
fo

rm
at

io
n
 i
s 

la
ck

in
g
 (

e.
g
.,
 n

ew
ly

 r
en

te
d
 o

r 
p
u
rc

h
as

ed
 

ac
re

s)
. 

 C
o
n
si

d
er

 p
o
st

-e
m

er
g
en

t 
w

ee
d
 c

o
n
tr

o
l 
al

te
rn

at
iv

es
.

R
es

p
o
n
d
in

g
 a

cc
u
ra

te
ly

 t
o
 s

p
ec

ifi 
c 

w
ee

d
 p

re
ss

u
re

s,
 

u
si

n
g
 p

o
st

-e
m

er
g
en

t 
co

n
tr

o
l 
an

d
 u

si
n
g
 a

lt
er

n
at

iv
e 

ch
em

ic
al

 a
n
d
 n

o
n
-c

h
em

ic
al

 (
e.

g
.,
 c

u
lt
iv

at
io

n
) 

co
n
tr

o
ls

 c
an

 l
o
w

er
 c

o
st

s 
an

d
 p

re
ve

n
t 

w
at

er
 

re
so

u
rc

e 
im

p
ac

ts
.

2
. 

E
v
a
lu

a
te

 r
e
d

u
ce

d
 o

r 
sp

li
t 

h
e
rb

ic
id

e
 a

p
p

li
ca

ti
o

n
 r

a
te

s.
  

E
va

lu
at

e 
a 

re
d
u
ce

d
-r

at
e 

h
er

b
ic

id
e 

p
ro

g
ra

m
. 

 B
an

d
in

g
 –

 e
sp

ec
ia

lly
 i
n
 r

id
g
e-

ti
ll 

ro
ta

ti
o
n
s 

–
 c

an
 s

ig
n
ifi 

ca
n
tl
y 

re
d
u
ce

 h
er

b
ic

id
e 

in
p
u
ts

. 
 U

se
 s

p
lit

 a
p
p
lic

at
io

n
s 

to
 r

ed
u
ce

 t
h
e 

am
o
u
n
t 

o
f 
h
er

b
ic

id
e 

lo
ss

 i
n
 r

u
n
o
ff

 d
u
ri
n
g
 e

ar
ly

 s
p
ri
n
g
 r

ai
n
s.

  
C
o
n
si

d
er

 u
si

n
g
 t

h
e 

lo
w

es
t 

la
b
el

ed
 

ra
te

 i
n
 a

 “
ra

te
 r

an
g
e.

” 
 S

ta
rt

 o
n
 a

 s
m

al
l 
ar

ea
 t

o
 t

es
t 

w
h
at

 w
o
rk

s 
b
es

t 
o
n
 y

o
u
r 

fa
rm

. 
 

B
e 

p
re

p
ar

ed
 f
o
r 

fo
llo

w
-u

p
 w

ee
d
 m

an
ag

em
en

t 
in

cl
u
d
in

g
 p

o
st

-e
m

er
g
en

t 
h
er

b
ic

id
e 

ap
p
lic

at
io

n
, 

ro
ta

ry
 h

o
ei

n
g
, 

o
r 

in
te

r-
ro

w
 c

u
lt
iv

at
io

n
. 

 

In
 m

an
y 

ca
se

s,
 b

an
d
in

g
 a

n
d
 a

 c
ar

ef
u
lly

 p
la

n
n
ed

 
re

d
u
ce

d
-r

at
e 

h
er

b
ic

id
e 

p
ro

g
ra

m
 c

an
 r

es
u
lt
 i
n
 

ef
fe

ct
iv

e 
w

ee
d
 c

o
n
tr

o
l,
 r

ed
u
ce

d
 c

o
st

s,
 a

n
d
 a

 
re

d
u
ct

io
n
 i
n
 h

er
b
ic

id
e 

lo
ss

 t
o
 t

h
e 

en
vi

ro
n
m

en
t.

3
. 

F
o

r 
S

u
rf

a
ce

 W
a
te

r 
p

ro
te

ct
io

n
:  

S
o

il
 i
n

co
rp

o
ra

te
 h

e
rb

ic
id

e
s.

W
h
en

 t
h
e 

ti
m

in
g
 o

f 
ap

p
lic

at
io

n
 a

n
d
 t

h
e 

p
ro

d
u
ct

 l
ab

el
 a

llo
w

, 
in

co
rp

o
ra

te
 h

er
b
ic

id
es

 t
o
 

re
d
u
ce

 r
u
n
o
ff
 l
o
ss

es
. 

 U
se

 a
 fi
 e

ld
 c

u
lt
iv

at
o
r 

o
r 

o
th

er
 i
m

p
le

m
en

t 
to

 i
n
co

rp
o
ra

te
 p

ro
d
u
ct

s 
to

 t
h
e 

g
re

at
es

t 
re

co
m

m
en

d
ed

 d
ep

th
. 

 E
as

ily
 a

d
o
p
te

d
 w

h
en

 t
ill

in
g
 p

ri
o
r 

to
 p

la
n
ti
n
g
.

In
co

rp
o
ra

te
d
 h

er
b
ic

id
e 

is
 l
es

s 
vu

ln
er

ab
le

 t
o
 b

ei
n
g
 

lo
st

 i
n
 r

u
n
o
ff
 a

n
d
 r

ea
ch

in
g
 n

ea
rb

y 
st

re
am

s 
an

d
 

su
rf

ac
e 

ti
le

 i
n
le

ts
.

4
. 

F
o

r 
S

u
rf

a
ce

 W
a
te

r 
p

ro
te

ct
io

n
:  

E
v
a
lu

a
te

 s
u

rf
a
ce

 d
ra

in
a
g

e
 

p
a
tt

e
rn

s 
in

 y
o

u
r 
fi 

e
ld

 a
n

d
 

in
st

a
ll
 fi

 l
te

r 
st

ri
p

s 
a
n

d
 

e
st

a
b

li
sh

 b
u

ff
e
r 

zo
n

e
s 

fo
r 

st
re

a
m

s,
 s

in
k
h

o
le

s 
a
n

d
 t

il
e
 

in
le

ts
.

W
o
rk

 w
it
h
 c

ro
p
 c

o
n
su

lt
an

ts
 a

n
d
 o

th
er

 a
g
 p

ro
fe

ss
io

n
al

s.
  

S
tu

d
y 

N
at

u
ra

l 
R
es

o
u
rc

es
 

C
o
n
se

rv
at

io
n
 S

er
vi

ce
 (

N
R
C
S
) 

lis
ti
n
g
s 

fo
r 

h
er

b
ic

id
es

 a
n
d
 s

o
il 

p
ro

p
er

ti
es

 t
h
at

 c
an

 l
ea

d
 

to
 h

er
b
ic

id
e 

lo
ss

es
 i
n
 r

u
n
o
ff

 t
o
 s

u
rf

ac
e 

w
at

er
s 

(r
iv

er
s,

 s
tr

ea
m

s 
&

 l
ak

es
).

  
C
o
n
si

d
er

 
h
er

b
ic

id
es

 t
h
at

 N
R
C
S
 l
is

ts
 a

s 
h
av

in
g
 l
o
w

 l
o
ss

 r
at

in
g
s 

fo
r 

ru
n
o
ff

 f
ro

m
 y

o
u
r 

so
ils

, 
o
r 

co
n
si

d
er

 n
o
n
-c

h
em

ic
al

 w
ee

d
 c

o
n
tr

o
l 
m

et
h
o
d
s 

in
 s

en
si

ti
ve

 a
re

as
. 

 T
h
en

, 
in

 a
d
d
it
io

n
 t

o
 

re
q
u
ir
ed

 l
ab

el
 s

et
b
ac

ks
 o

r 
b
u
ff

er
s,

 i
n
st

al
l 
ve

g
et

at
iv

e 
fi 
lt
er

 s
tr

ip
s 

an
d
 e

st
ab

lis
h
 b

u
ff
er

s 
al

o
n
g
 v

u
ln

er
ab

le
 s

u
rf

ac
e 

w
at

er
s,

 k
ar

st
 f

ea
tu

re
s,

 t
ile

 i
n
le

ts
 a

n
d
 s

in
kh

o
le

s.

Fi
lt
er

s 
an

d
 b

u
ff
er

s 
re

d
u
ce

 fi
 e

ld
 r

u
n
o
ff
 a

n
d
 s

et
b
ac

ks
 

el
im

in
at

e 
ap

p
lic

at
io

n
s 

w
h
er

e 
lo

ss
es

 a
re

 m
o
st

 
lik

el
y.

  
R
ed

u
ci

n
g
 u

se
 o

f 
h
er

b
ic

id
es

 k
n
o
w

n
 t

o
 m

ov
e 

to
 s

u
rf

ac
e 

w
at

er
 r

ed
u
ce

s 
th

e 
p
o
te

n
ti
al

 f
o
r 

su
rf

ac
e 

w
at

er
 c

o
n
ta

m
in

at
io

n
. 

 

5
. 

F
o

r 
G

ro
u

n
d

 W
a
te

r 
p

ro
te

ct
io

n
: 
 

D
e
te

rm
in

e
 t

h
e
 d

e
p

th
 t

o
 

g
ro

u
n

d
w

a
te

r 
in

 y
o

u
r 
fi 

e
ld

s 
a
n

d
 c

o
n

si
d

e
r 

p
ro

te
ct

iv
e
 

p
ra

ct
ic

e
s 

in
 v

u
ln

e
ra

b
le

 a
re

a
s.

W
o
rk

 w
it
h
 c

ro
p
 c

o
n
su

lt
an

ts
 a

n
d
 o

th
er

 a
g
 p

ro
fe

ss
io

n
al

s.
  

S
tu

d
y 

D
ep

ar
tm

en
t 

o
f 

N
at

u
ra

l 
R
es

o
u
rc

es
 g

ro
u
n
d
w

at
er

 p
o
llu

ti
o
n
 s

en
si

ti
vi

ty
 m

ap
s 

an
d
 N

at
u
ra

l 
R
es

o
u
rc

es
 C

o
n
se

rv
at

io
n
 

S
er

vi
ce

 (
N

R
C
S
) 

lis
ti
n
g
s 

fo
r 

h
er

b
ic

id
es

 a
n
d
 s

o
il 

p
ro

p
er

ti
es

 t
h
at

 c
o
n
tr

ib
u
te

 t
o
 h

er
b
ic

id
e 

lo
ss

es
 b

y 
le

ac
h
in

g
. 

 C
o
n
si

d
er

 h
er

b
ic

id
es

 t
h
at

 N
R
C
S
 l
is

ts
 a

s 
h
av

in
g
 l
o
w

 l
o
ss

 r
at

in
g
s 

fo
r 

le
ac

h
in

g
 f
ro

m
 y

o
u
r 

so
ils

, 
o
r 

co
n
si

d
er

 n
o
n
-c

h
em

ic
al

 w
ee

d
 c

o
n
tr

o
l 
m

et
h
o
d
s 

in
 s

en
si

ti
ve

 
ar

ea
s.

  
Fo

llo
w

 l
ab

el
 r

eq
u
ir
em

en
ts

 o
r 

re
co

m
m

en
d
at

io
n
s 

w
h
er

e 
w

at
er

 t
ab

le
s 

ar
e 

sh
al

lo
w

.

R
ed

u
ci

n
g
 h

er
b
ic

id
e 

u
se

 i
n
 s

en
si

ti
ve

 a
re

as
 r

ed
u
ce

s 
th

e 
p
o
te

n
ti
al

 f
o
r 

g
ro

u
n
d
w

at
er

 c
o
n
ta

m
in

at
io

n
. 

 
A
d
h
er

in
g
 t

o
 l
ab

el
 g

ro
u
n
d
w

at
er

 a
d
vi

so
ri
es

 a
n
d
 

ex
cl

u
si

o
n
s 

re
d
u
ce

s 
aq

u
if
er

 p
o
llu

ti
o
n
.

6
. 

R
o

ta
te

 h
e
rb

ic
id

e
 m

o
d

e
s 

o
f 

a
ct

io
n

 (
ch

e
m

is
tr

y
).

  

A
vo

id
 m

o
re

 t
h
an

 t
w

o
 c

o
n
se

cu
ti
ve

 a
p
p
lic

at
io

n
s 

o
f 

h
er

b
ic

id
es

 w
it
h
 t

h
e 

sa
m

e 
m

o
d
e 

o
f 

ac
ti
o
n
 (

ch
em

is
tr

y)
 t

o
 t

h
e 

sa
m

e 
fi 
el

d
. 

 E
va

lu
at

e 
th

is
 p

ra
ct

ic
e 

in
 t

h
e 

co
n
te

xt
 o

f 
o
th

er
 

ef
fe

ct
iv

e 
co

n
tr

o
l 
p
ra

ct
ic

es
 i
n
 t

h
e 

m
an

ag
em

en
t 

sy
st

em
 (

e.
g
.,
 u

se
 o

f 
ta

n
k 

m
ix

es
 w

it
h
 

m
u
lt
ip

le
 m

o
d
es

 o
f 

ac
ti
o
n
; 

cr
o
p
 r

o
ta

ti
o
n
; 

p
la

n
n
ed

, 
p
er

io
d
ic

 u
se

 o
f 

h
er

b
ic

id
e-

re
si

st
an

t 
cr

o
p
s 

in
 a

 r
o
ta

ti
o
n
; 

m
ec

h
an

ic
al

 w
ee

d
 c

o
n
tr

o
l;

 fi
 e

ld
 s

co
u
ti
n
g
).

  

T
h
is

 p
ra

ct
ic

e 
se

rv
es

 t
o
 r

ed
u
ce

 d
ev

el
o
p
m

en
t 

o
f 

h
er

b
ic

id
e 

re
si

st
an

ce
 i
n
 w

ee
d
s 

o
r 

w
ee

d
 s

p
ec

ie
s 

sh
if
ts

 a
n
d
, 

in
 t

h
e 

lo
n
g
 t

er
m

, 
ca

n
 h

el
p
 r

ed
u
ce

 t
h
e 

to
ta

l 
an

n
u
al

 l
o
ss

 o
f 
p
ar

ti
cu

la
r 

h
er

b
ic

id
es

 t
o
 w

at
er

 
re

so
u
rc

es
 a

n
d
 t

h
e 

en
vi

ro
n
m

en
t.

  

7
. 

C
o

n
si

d
e
r 

p
re

ci
si

o
n

 a
p

p
li
ca

ti
o

n
 

o
f 

h
e
rb

ic
id

e
s.

Pr
ec

is
io

n
 a

p
p
lic

at
io

n
 o

f 
h
er

b
ic

id
es

 (
sp

o
t 

sp
ra

yi
n
g
 o

r 
u
se

 o
f 

va
ri
ab

le
 r

at
e 

te
ch

n
o
lo

g
ie

s)
 

is
 b

as
ed

 o
n
 w

ee
d
 s

co
u
ti
n
g
 a

n
d
 v

ar
ia

ti
o
n
 i
n
 s

o
il 

p
ro

p
er

ti
es

 (
so

il 
o
rg

an
ic

 m
at

te
r 

an
d
 

te
xt

u
re

).
  
A
d
ju

st
 a

p
p
lic

at
io

n
 r

at
es

 a
cc

o
rd

in
g
 t

o
 w

ee
d
 p

re
ss

u
re

s 
an

d
 s

o
ils

 i
n
fo

rm
at

io
n
. 

 

Pr
ec

is
io

n
 a

p
p
lic

at
io

n
s 

re
su

lt
 i
n
 l
es

s 
to

ta
l 
h
er

b
ic

id
e 

ap
p
lie

d
 w

h
en

 c
o
m

p
ar

ed
 t

o
 b

ro
ad

ca
st

 a
p
p
lic

at
io

n
s;

 
th

is
 m

ea
n
s 

le
ss

 p
o
te

n
ti
al

 l
o
ss

 t
o
 t

h
e 

en
vi

ro
n
m

en
t.

8
. 

F
o

r 
G

ro
u

n
d

 W
a
te

r 
p

ro
te

ct
io

n
: 
 

D
e
v
e
lo

p
 a

n
 I

rr
ig

a
ti

o
n

 W
a
te

r 
M

a
n

a
g

e
m

e
n

t 
P

la
n

. 

If
 y

o
u
 i
rr

ig
at

e,
 i
m

p
le

m
en

t 
a 

w
at

er
 m

an
ag

em
en

t 
sc

h
ed

u
lin

g
 p

la
n
 t

h
at

 u
se

s 
a 

so
il 

p
ro

b
e,

 
ra

in
 g

au
g
e,

 d
ai

ly
 c

ro
p
 w

at
er

 u
se

 e
st

im
at

io
n
s 

an
d
 a

 s
o
il 

w
at

er
 b

al
an

ce
 w

o
rk

sh
ee

t.
  
  

E
ff
ec

ti
ve

 i
rr

ig
at

io
n
 m

an
ag

em
en

t 
re

d
u
ce

s 
le

ac
h
in

g
 

o
f 
ch

em
ic

al
s 

to
 g

ro
u
n
d
w

at
er

. 
 

*
F
o

r 
p

ra
ct

ic
e
s 

re
la

te
d

 t
o

 t
h

e
 u

se
 o

f 
sp

e
ci
fi 

c 
h

e
rb

ic
id

e
s 

re
fe

r 
to

 M
D

A
’s

 h
e
rb

ic
id

e
-s

p
e
ci
fi 

c 
B

e
st

 M
a
n

a
g

e
m

e
n

t 
P

ra
ct

ic
e
s.

  
A

ll
 B

M
P

s 
a
re

 a
v
a
il

a
b

le
 a

t 
w

w
w

.m
d

a
.s

ta
te

.m
n

.u
s/

h
e
rb

ic
id

e
b

m
p

s 
  

S
e
e
 “

A
d

d
it

io
n

a
l 

In
fo

rm
a
ti

o
n

 &
 R

e
fe

re
n

ce
s”

 f
o

r 
a
cc

e
ss

 t
o

 d
e
ta

il
e
d

 g
u

id
a
n

ce
 o

n
 a

ll
 r

e
co

m
m

e
n

d
e
d

 p
ra

ct
ic

e
s.

 

Th
e 

B
M

Ps
 a

re
 p

ro
vi

de
d 

as
 a

 s
er

ie
s 

of
 o

pt
io

ns
.  

P
ro

du
ce

rs
, c

ro
p 

co
ns

ul
ta

nt
s 

an
d 

ed
uc

at
or

s 
sh

ou
ld

 s
el

ec
t o

pt
io

ns
 m

os
t a

pp
ro

pr
ia

te
 fo

r a
 g

iv
en

 fa
rm

in
g 

op
er

at
io

n,
 s

oi
l t

yp
es

 a
nd

 
ge

og
ra

ph
y,

 ti
lla

ge
 a

nd
 c

ul
tiv

at
io

n 
pr

ac
tic

es
, a

nd
 ir

rig
at

io
n 

an
d 

ru
no

ff 
m

an
ag

em
en

t. 
 T

he
 M

D
A 

en
co

ur
ag

es
 d

ev
el

op
m

en
t o

f I
nt

eg
ra

te
d 

W
ee

d 
M

an
ag

em
en

t P
la

ns
 fo

r e
ve

ry
 M

in
ne

so
ta

 fa
rm

 
(s

ee
 “A

dd
iti

on
al

 In
fo

rm
at

io
n 

an
d 

R
ef

er
en

ce
s”

 fo
r m

or
e 

in
fo

rm
at

io
n)

.  
A

lw
ay

s 
re

ad
 th

e 
pr

od
uc

t l
ab

el
.  

La
be

l u
se

 re
qu

ire
m

en
ts

 a
nd

 a
pp

lic
at

io
n 

se
tb

ac
ks

 a
re

 le
ga

lly
 e

nf
or

ce
ab

le
.

 ADDITIONAL INFORMATION & REFERENCES
This information accompanies the State of Minnesota’s voluntary Water Quality Best Management Practices 
(BMPs) for Agricultural Herbicides.  The information and references are not additional BMPs; rather, they provide 
more detailed guidance to support a producer’s management program for the proper use of all herbicides, and 
are provided in support of the voluntary BMPs.

Applied Weed Research

University of Minnesota Applied Weed Science Research program (assistance with general weed and herbicide 
information, mode of action, crop injury, pesticide trials and links to many other helpful sources of information)

  http://appliedweeds.coafes.umn.edu/ 

“Herbicide Resistant Weeds” (helpful information on rotating chemistries & herbicide modes of action) J.L. Gunsolus, 
1999, U of M, www.extension.umn.edu/distribution/cropsystems/DC6077.html

Pesticide Use 

Minnesota Department of Agriculture: Best Management Practices for Pesticide Use www.mda.state.mn.us/protecting/
bmps/voluntarybmps.htm; Pesticide sales and use information www.mda.state.mn.us/chemicals/pesticides/
pesticideuse.htm; Plant pest survey information www.mda.state.mn.us/plants/pestmanagement/pestsurvey.htm; and 
Integrated pest management information www.mda.state.mn.us/plants/pestmanagement/ipm 

Natural Resources Conservation Service (NRCS) offi ces (offers access to a helpful document on integrated weed 
management entitled “Protecting Wisconsin’s Resources through Integrated Weed Management” and includes the 
“Minnesota Insert”); the same publication (without the insert) can be obtained under “Publications” at http://ipcm.
wisc.edu  Additional helpful information is available at www.mn.nrcs.usda.gov/technical/ecs/pest/pest.htm   

Iowa State University Extension Service (descriptions of ways in which farmers have saved money in herbicide costs and 
reduced herbicide use while effectively managing weeds), see “Eight Ways to Reduce Pesticide Use (publication 
#IPM 59),” at www.extension.iastate.edu/publications/IPM59.pdf  

University of Wisconsin-Extension: Reduced Herbicide Rates in Corn (A3563) under “Publications” at 
 http://ipcm.wisc.edu

Soils & Water

Local SWCD offi ces (assistance with water table information, soil maps, groundwater and surface water maps) 
 www.bwsr.state.mn.us/directories/index.html 

Minnesota Department of Natural Resources (information for some areas of the state for identifying water table depth, 
groundwater pollution sensitivity, karst features) 

 www.dnr.state.mn.us/waters/groundwater_section/mapping/index.html

Natural Resources Conservation Service (NRCS) (assistance with water table information, soil maps, identifi cation 
of vulnerable soils in your county, pest and weed management planning) www.mn.nrcs.usda.gov/ and click on 
“Technical Resources.”  To locate offi ces for local assistance, click on “Find a Service Center” For information on 
protective fi lter strips, go to http://efotg.nrcs.usda.gov/references/public/MN/393mn.pdf

University of Minnesota Extension offi ces (assistance with Integrated Weed Management Plan development and 
implementation, and soils and water information) www.extension.umn.edu/offi ces/  See also Extension Bulletin 
“Tillage Best Management Practices for Water Quality Protection in Southeast Minnesota,” BU-07694-S (2002) 
www.extension.umn.edu/distribution/cropsystems/DC7694.html 

University of Minnesota Extension (assistance with irrigation water management plans) at www.extension.umn.edu/
distribution/cropsystems/DC1322.html  Also see the Wisconsin-Minnesota Extension crop evapotranspiration 
website and  irrigation scheduling spreadsheet at www.soils.wisc.edu/wimnext/water.html

Minnesota Department of Agriculture (information about pesticide management programs, monitoring and assessment of 
water resources for pesticide impacts, pesticide use and sales, Best Management Practices) 

 www.mda.state.mn.us/chemicals/pesticides
February 2008
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 ADDITIONAL INFORMATION & REFERENCES
This information accompanies the State of Minnesota’s voluntary Water Quality Best Management Practices 
(BMPs) for Agricultural Herbicides.  The information and references are not additional BMPs; rather, they provide 
more detailed guidance to support a producer’s management program for the proper use of all herbicides, and 
are provided in support of the voluntary BMPs.

Applied Weed Research

University of Minnesota Applied Weed Science Research program (assistance with general weed and herbicide 
information, mode of action, crop injury, pesticide trials and links to many other helpful sources of information)

  http://appliedweeds.coafes.umn.edu/ 

“Herbicide Resistant Weeds” (helpful information on rotating chemistries & herbicide modes of action) J.L. Gunsolus, 
1999, U of M, www.extension.umn.edu/distribution/cropsystems/DC6077.html

Pesticide Use 

Minnesota Department of Agriculture: Best Management Practices for Pesticide Use www.mda.state.mn.us/protecting/
bmps/voluntarybmps.htm; Pesticide sales and use information www.mda.state.mn.us/chemicals/pesticides/
pesticideuse.htm; Plant pest survey information www.mda.state.mn.us/plants/pestmanagement/pestsurvey.htm; and 
Integrated pest management information www.mda.state.mn.us/plants/pestmanagement/ipm 

Natural Resources Conservation Service (NRCS) offi ces (offers access to a helpful document on integrated weed 
management entitled “Protecting Wisconsin’s Resources through Integrated Weed Management” and includes the 
“Minnesota Insert”); the same publication (without the insert) can be obtained under “Publications” at http://ipcm.
wisc.edu  Additional helpful information is available at www.mn.nrcs.usda.gov/technical/ecs/pest/pest.htm   

Iowa State University Extension Service (descriptions of ways in which farmers have saved money in herbicide costs and 
reduced herbicide use while effectively managing weeds), see “Eight Ways to Reduce Pesticide Use (publication 
#IPM 59),” at www.extension.iastate.edu/publications/IPM59.pdf  

University of Wisconsin-Extension: Reduced Herbicide Rates in Corn (A3563) under “Publications” at 
 http://ipcm.wisc.edu

Soils & Water

Local SWCD offi ces (assistance with water table information, soil maps, groundwater and surface water maps) 
 www.bwsr.state.mn.us/directories/index.html 

Minnesota Department of Natural Resources (information for some areas of the state for identifying water table depth, 
groundwater pollution sensitivity, karst features) 

 www.dnr.state.mn.us/waters/groundwater_section/mapping/index.html

Natural Resources Conservation Service (NRCS) (assistance with water table information, soil maps, identifi cation 
of vulnerable soils in your county, pest and weed management planning) www.mn.nrcs.usda.gov/ and click on 
“Technical Resources.”  To locate offi ces for local assistance, click on “Find a Service Center” For information on 
protective fi lter strips, go to http://efotg.nrcs.usda.gov/references/public/MN/393mn.pdf

University of Minnesota Extension offi ces (assistance with Integrated Weed Management Plan development and 
implementation, and soils and water information) www.extension.umn.edu/offi ces/  See also Extension Bulletin 
“Tillage Best Management Practices for Water Quality Protection in Southeast Minnesota,” BU-07694-S (2002) 
www.extension.umn.edu/distribution/cropsystems/DC7694.html 

University of Minnesota Extension (assistance with irrigation water management plans) at www.extension.umn.edu/
distribution/cropsystems/DC1322.html  Also see the Wisconsin-Minnesota Extension crop evapotranspiration 
website and  irrigation scheduling spreadsheet at www.soils.wisc.edu/wimnext/water.html

Minnesota Department of Agriculture (information about pesticide management programs, monitoring and assessment of 
water resources for pesticide impacts, pesticide use and sales, Best Management Practices) 

 www.mda.state.mn.us/chemicals/pesticides
February 2008



Water Quality Best Management Practices
for AGRICULTURAL HERBICIDES February 2008

In order to protect Minnesota’s water resources, the 
Minnesota Department of Agriculture (MDA), along with 
the University of Minnesota Extension Service and other 
interested parties, has developed a set of core voluntary 
Best Management Practices (BMPs).  The core voluntary 
BMPs are provided on the opposite side of this page and 
should be adopted when applying all agricultural herbicides 
in Minnesota.  The BMPs may also refer to mandatory label 
use requirements.  Always read product labels.  Additional 
information and references accompany the BMPs.

The MDA has also developed unique voluntary BMPs (on 
separate pages) for the use of specifi c herbicides due to their presence in Minnesota’s groundwater or 
surface water from normal agricultural use.  The herbicide-specifi c BMPs should be adopted when using 
herbicides that have been, or whose breakdown products have been, frequently detected in groundwater 
(acetochlor, alachlor, atrazine, metolachlor and metribuzin) or those detected at concentrations of 
concern in surface water (acetochlor and atrazine).  If the BMPs are proven ineffective, mandatory 
restrictions on herbicide use and practices may be required.  For information on monitoring results for 
herbicides in Minnesota’s water resources, refer to the MDA’s Monitoring and Assessment webpage: 
www.mda.state.mn.us/chemicals/pesticides/maace.htm 

Careful planning in the use of herbicides – as part of an Integrated Weed Management Plan – can help 
protect water resources from future contamination and help reduce the levels of herbicides currently in 
Minnesota’s waters.  Planning also promotes the effi cient and economical use of herbicides and may 
result in reduced application rates that can save you money.

State and federal law can require that the use of a pesticide be limited or curtailed due to the potential 
for adverse impacts on humans or the environment.  The Minnesota Pesticide Control Law (Minn. Stat. 
18B) outlines state regulatory authority to prevent these impacts.  The Minnesota Groundwater Protection 
Act (Minn. Stat. 103H) outlines a process that can lead to regulations on the use of herbicides frequently 
detected in groundwater.  In addition, there are other state and federal laws that could lead to restrictions 
on the use of herbicides contributing to surface water impacts.  Adopting these BMPs, and a cautious 
and respectful attitude regarding the proper use of herbicides, will help growers to maintain access to 
a variety of herbicides as important and diverse tools in the effort to control weeds and protect water 
resources.

Best Management Practices (BMPs) for herbicide use

• The purpose of voluntary BMPs is to prevent and 
minimize the degradation of Minnesota’s water 
resources while considering economic factors, 
availability, technical feasibility, implementability, 
effectiveness, and environmental effects.

• From a practical standpoint, these BMPs are 
intended to reduce the loss of herbicides to the environment and to encourage the effi cient use of 
herbicides, chemistry-rotation, and non-chemical approaches to weed control as part of an Integrated 
Weed Management program to save costs, reduce development of herbicide resistant weeds and 
increase profi tability. 

Integrated Weed Management
Reducing crop losses by combining cultural, chemical and 
mechanical techniques in ways that favor the crop and 
suppress weed populations and vigor.

See “Additional Information & References” for more details 
and practical examples.

ADDITIONAL INFORMATION & REFERENCES
Integrated Weed Management

Use one or more of the following strategies to help you cost effectively manage weeds while 
protecting the environment.  Develop an Integrated Weed Management Plan in consultation with the 
local University of Minnesota Regional Extension Educators, Natural Resources Conservation Service 
and Soil & Water Conservation District personnel, certifi ed crop advisors and local crop consultants.

In accordance with the American Disabilities Act, an alternative form of communication is available upon request.  TTY 1-800-627-3529.  
The Minnesota Department of Agriculture is an Equal Opportunity Employer.

9 Develop an Integrated Weed Management Plan for your fi eld(s) – The Minnesota 
Department of Agriculture encourages the development of Integrated Weed Management 
plans for every Minnesota farm (see opposite side of this page for additional information).  
Start slow if you like…try the practices on a few fi elds and build from there!

9   Document recent chemical use.  This information is important when planning for 
rotating herbicide chemistries and establishing reduced rate programs.

9 Introduce a post-harvest cover crop, introduce a small grain or perennial forage, 
and rotate among a wider variety of crops to disrupt weed life cycles and control weeds 
while using fewer chemicals.

9 Don’t assume that more is better! It may cost more to achieve 100% elimination of 
weeds than is gained through increased yield.  Work with a crop consultant to determine 
the economic level of injury your fi eld can sustain with reduced or no herbicide use.

9 Proper application timing.  Apply herbicides under optimal environmental conditions 
and at the appropriate time of year, crop growth stage, and weed growth stage specifi ed 
on the label.  Doing so can reduce the availability of herbicides for runoff or leaching.

9 Use a rotary hoe, harrow or cultivator as part of integrated approaches to weed 
control.  Mechanical weed control can reduce herbicide program costs and reduce 
herbicide environmental impacts. 

9 Consider planned, periodic use of herbicide-resistant (HR) crops into cropping 
sequences, but don’t rely on this technology to solve all weed problems.  HR crops 
should be considered as part of a planned rotation of herbicide chemistries (to avoid the 
buildup of herbicide resistant weeds or weed species shifts).

9 Apply herbicides as split applications to reduce the amount of herbicide on the soil 
surface during periods of higher rainfall intensities.  

9 Work with your local crop consultant and regional Extension Educators to 
determine where reduced rates or alternative weed control practices can be introduced.

February 2008
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