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surfaces are largely responsible for conveying water-borne pollutants
and excessive runoff directly into lakes and rivers. Nonporous surfaces
also keep ground water resources from receiving needed flow.

In the drive to expand urban areas, local governments within the
Vermillion River watershed have also paved and populated land that is
prone to occasional flooding. These floodplain areas, when left undevel-
oped, serve a very important function; they store and filter runoff
before it reaches surface water and provide habitat for plants, animals,
and birds. When developed, floodplains can do neither. How do these
changes affect the Vermillion River?

•• HHiigghheerr sseeddiimmeenntt ddeeppoossiittss.. In construction areas, rain and wind
can transport exposed soil into the River (through tributaries, from
storm sewers, etc.) at rates 10 to 100 times
greater than from agricultural fields. Over
time, accumulating sediment can cover
streambed surfaces used for fish
spawning areas and destroy habitat for
other aquatic plants and animals.

•• FFllooooddiinngg.. During heavy storms,
water that cannot soak into the ground
finds its way into the River through direct

Affect the River and Its Watershed
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surface runoff and storm sewers. Because more water now flows
directly to the River from urban areas, the River rises more quickly to
a higher level than it did under pre-development conditions. In
urban areas with stormwater treatment ponds, the ponds sometimes
control the increased rate of flow, but can also cause the River to stay
high over a longer period of time (particularly during periods of fre-
quent storms) and increase the duration of downstream flooding.

The loss of wetlands, forests, and floodplain areas (many of which
were filled in during surges of development) also contributes to
flooding. Wetlands absorb and filter water, and reduce the amount of
and speed with which water can run into streams. During rain-
storms, forest vegetation catches water before it reaches the ground
and absorbs water that seeps into the ground. Without wetlands,
wooded areas, and buffers in undeveloped floodplains, higher
amounts of water and soil runoff flow to the River.

•• SSttrreeaamm bbaannkk eerroossiioonn.. Higher water levels, more quickly flowing
water, and longer lasting high flows after storms

contribute to bank erosion, particularly in
areas where the bank is not protected by

deep-rooted, native vegetation that can
hold soil in place.

•• CChhaannnneell wwiiddeenniinngg oorr ddeeeeppeenniinngg..
Stream bank erosion is often the first

sign that a river is changing. Rivers typi-
cally adjust to increased flows created by

impervious surfaces by deepening or widening
downstream from the point of increased runoff.

SSttrreeaamm FFllooww RRaatteess:: PPrree-- vvss.. PPoosstt--DDeevveellooppmmeenntt



•• PPhhyyssiiccaallllyy aalltteerreedd cchhaannnneellss.. In urban areas, floods represent
not only a personal crisis for those who sustain damage to their
property, but a financial burden for the city or township as well. For
that reason, communities are sometimes eager to implement a quick
solution to prevent additional flooding.

•• RReedduucceedd bbaassee ffllooww.. Because hard urban surfaces repel rather than
absorb water, less water filters into the ground to recharge ground
water supplies. In many areas along the Vermillion River, ground
water contributes flow to the River independently of storm events (a
phenomenon known as base flow). During hot, dry summer weather,
fish and other creatures that live in the Vermillion rely on abundant,
clean ground water to keep the stream cool and flowing.

•• HHeeiigghhtteenneedd wwaatteerr tteemmppeerraattuurree.. Where streambank vegetation is
sparse, more sun reaches the Vermillion River and warms the water.
For sensitive species like trout, the lack of shade during summer can
prove especially dangerous. Summer storm runoff from parking lots,
streets, rooftops, stormwater detention ponds, and other hot surfaces
also raises the River’s water temperature.

•• IImmppaaiirreedd wwaatteerr qquuaalliittyy.. Increased sediment deposits, heightened
water temperatures, and pollutants that reach the River over land or
through base flow, all degrade water quality. Some pollutants are
obvious and easily identifi-
able—like a plume of sedi-
ment in the River—but
others are much harder
to identify and trace.
Pollutants from car
exhaust and leaking flu-
ids, lawn fertilizers, and
dirt build up over time and
then wash off all at once during
storms. Excess nutrients spur high levels of algae growth which in
turn blocks sunlight for and steals habitat from other aquatic plants.

Rain and wind wash pollutants into storm sewer systems that in turn
empty the stormwater (and chemicals within the water) directly into
the Vermillion River. Water quality is better in areas where stormwa-
ter flows to treatment ponds, but stormwater ponds do not keep all
pollutants from reaching the River.

•• LLoossss ooff ssppeecciieess ddiivveerrssiittyy.. Changes to land directly alongside the
River and to the River itself make many areas of the Vermillion
poorly suited for a diversity of birds, fish, plants, and other aquatic
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life. To survive, such creatures need food, a means of reproducing,
and a stable home. We have talked already about the loss of riparian
vegetation, which in turn changes conditions for birds and other ani-
mals. The Vermillion River Assessment has also concluded that fish are
driven away from areas of the River where the water is too warm and
where sediment covers the natural river bottom.

WWAATTEERRSSHHEEDD MMAANNAAGGEEMMEENNTT PPHHIILLOOSSOOPPHHYY

As we are continually learning, changes to the Vermillion River and its
watershed—straightened channels, lost wetlands, cleared forests, urban
developments, etc.—have resulted in negative consequences, particu-
larly for those who live downstream from the altered areas. For that rea-
son, current ideas about managing the River and
its watershed reflect the truth that we are
much better off when we work accord-
ing to the rules of natural processes.
We must address the source of
problems in the River and not just
try to control the River itself.

To ensure that we do less harm,
and help the River to become
healthy again, everyone who lives,
works, and plays within the Vermillion
River watershed must understand how rivers
naturally work. Once we fully appreciate how our actions affect the
River, we are more likely to find good ways to protect and promote the
River’s and watershed’s well-being. The cure will take time, but it is not
hard and everyone can make a difference.



CChhaapptteerr 33
HHooww ttoo MMaakkee YYoouurr FFaarrmmllaanndd

VVeerrmmiilllliioonn RRiivveerr FFrriieennddllyy

The rivers are our brothers. They quench our thirst. They
carry our canoes and feed our children. You must give to the

rivers the kindness you would give to any brother.

�Chief Seattle

DD uring the growing season, much of the Vermillion River water-
shed is home to waving fields of corn and soybeans, grazing live-
stock, and busy family farms. At the start of the 20th century,

agriculture was the dominant industry and accounted for most of the
land use within the watershed. With the expansion of urban centers and
the rise of consolidated corporate farms in the second half of the 1900s,
the amount of farmland in production has declined, but farming
remains a dominant land use in the water-
shed. Within the Vermillion River
watershed today, close to 40
percent of the land is still
dedicated to agriculture.

Even in the best of times,
farming is hard work. For
the family farmer, sick
and vacation time is rarely
part of the benefits package.
Livestock always need to be fed
or milked. Crops must be maintained
carefully to ensure a good harvest. Weather needs to cooperate. Farmers
need to maximize the value and efficiency of every action; they must do
more with less.

Farmers in the Vermillion River watershed have a vested interest in
keeping their land and the River healthy and productive—whether to
ensure that they have clean drinking water from the farm well or nutri-
ent-rich soil that consistently produces a profitable crop. Fortunately,
while taking steps to reduce the amount of pollutants that reach the
River, farmers can receive significant benefits of their own.
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SSTTRRAATTEEGGIIEESS

Strategies listed here for making farmland “Vermillion River Friendly”
pertain to land throughout the watershed. Chapter 4 has more sugges-
tions for streamside farm property. The next few pages outline the fol-
lowing techniques for improving erosion control, reducing and filtering
runoff, and promoting a healthy watershed:

Not every strategy will work on every farm. Before deciding on any
course of action, contact the Natural Resources Conservation Service
(NRCS) or your local Soil and Water Conservation District (SWCD)
office (see River Friendly Partners, pages 73–83). Professionals at these
organizations can help you learn more about strategies described here.

RRiippaarriiaann BBuuffffeerrss
Streamside buffers are strips of vegetated land alongside streams or
rivers. When appropriately sized and planted, buffers can effectively
trap and filter runoff before it reaches the stream or river. Buffers are
equally important along ditches that carry water from farmers’ fields.

Read more about the benefits of buffers on pages 34–35.

CCoonnsseerrvvaattiioonn TTiillllaaggee
Conservation tillage is a system of
preparing the soil for planting in a
way that reduces soil and water loss
relative to conventional tilling
methods. In particular, the term
refers to forms of tillage—including
minimum tillage, strip-till, ridge-till,
and no-till—which leave a protective
surface layer of residue or mulch on the field.

To maximize the benefits of conservation tillage:

• Adjust field equipment to leave behind more residue.
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• Over erosion-prone areas, till more slowly at a more shallow depth to
leave more residue.

• Check residue cover throughout the season so that you can make
adjustments to leave more residue if need be.

• Distribute crop residue evenly over the field during harvest.

• When possible, avoid fall tillage. If you must till to relieve soil com-
paction, till when the soil is dry. Wet soil will compact.

BBeenneeffiittss ooff CCoonnsseerrvvaattiioonn TTiillllaaggee::
�Residue keeps soil from blowing or

washing away. In favorable conditions,
conservation tillage can reduce ero-
sion by as much as 90 percent.

�Residue helps to promote
increased water infiltration, slows
evaporation, and can reduce the
need for irrigation.

�Reduced runoff and increased infil-
tration keep sediment and other pol-
lutants from reaching the River.

�Crop residue contains valuable nutrients
that can make the soil more fertile.

�Crop yields may increase because topsoil and nutrients are not
washed away.

�Conservation tillage practices can save time and money
because they involve less labor, less fuel, and fewer pieces of
equipment.

CCoonnsseerrvvaattiioonn TTiillllaaggee CCoonnssiiddeerraattiioonnss::
�Weeds like marestail (horseweed), giant foxtail, and milkweed

are sometimes more prevalent in minimally tilled fields
(though velvetleaf may be less of a problem).

�In the spring, soil in minimally tilled fields may take a little
longer to warm up enough for planting.

CCoovveerr CCrrooppss
Best when used in conjunction with no-till or other conservation tillage
methods, cover crops are typically grasses (ryegrass, fescue, or
bromegrass), or legumes (including clover) planted each year after har-
vest throughout fields—like sweet corn—that have little residue.
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BBeenneeffiittss ooff CCoovveerr CCrrooppss::
�Cover crops prevent erosion during winter months and during

the wet months of early spring. After the crop is tilled in the
spring, its residue may continue to provide erosion control.

�Legume cover crops are capable of nitrogen fixation; the cover
crop can draw nitrogen into the soil where it will benefit the
next crop planted there.

�Cover crops can provide seasonal forage opportunities for
wildlife.

CCoovveerr CCrroopp CCoonnssiiddeerraattiioonnss::
�Corn planted into a grass cover crop tends to have a lower

yield than corn planted without a cover crop. Legumes, or a
legume/oat mixture may work better.

�Quickly growing cover crops can dry out the soil and may 
create the need for spring irrigation before planting.

�In wet planting conditions, cover crops can keep soil moist and
cool—thus delaying the sprouting of new crops.

GGrraassss WWaatteerrwwaayyss
If you have noticed that excess water in the field runs across the same

eroding path year after year, it may be time to
convert that path to a grass waterway. A

grass waterway is a shallow channel
(either natural or graded) thickly
planted with grasses such as redtop
or fescue that carries runoff water

away from cropland. Grass waterways
can also be used in conjunction with

other runoff control measures.

BBeenneeffiittss ooff GGrraassss WWaatteerrwwaayyss::
�Properly structured and planted grass waterways control soil

erosion and promote water infiltration.

�Grass waterways can direct cleaner stormwater runoff to a des-
ignated outlet.

�Grass waterways can also help to filter concentrated runoff
from terraces, diversions, or adjacent property.
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GGrraassss WWaatteerrwwaayy CCoonnssiiddeerraattiioonnss::
�The best time to plant a new grass waterway is in late summer.

�Waterways require ongoing maintenance and cannot be used as
roads or for grazing. Farmers must also be careful to keep pesti-
cides and water-soluble chemicals out of the waterway, since
such substances will travel to the River with water flowing
through the waterway.

CCoonnttoouurr FFaarrmmiinngg//SSttrriippccrrooppppiinngg
Described as both a science and an art, contour farming refers to work-
ing cropland across the slope and
following the shape or con-
tour of the land.
Compared to work-
ing the land up and
down the slope,
this practice can
significantly reduce
erosion on gently
sloping fields. On
long, steep slopes, ter-
races and diversions can be
used in conjunction with con-
touring to maximize erosion control.

Contour stripcropping is a mix of contouring and crop rotation. The
practice involves alternating strips of tightly planted meadow or small
grains with row crops on the contour. Row crop strips should be about

the same width as strips of closely grown
crops and hayland. To maximize benefits of
this practice, no more than half the field
should be planted in row crops.

BBeenneeffiittss ooff CCoonnttoouurr FFaarrmmiinngg::
� Contour stripcropping can reduce soil ero-
sion by as much as 75 percent (as compared
to planting up and down a slope).

� For some farmers, contouring can save on
fuel and equipment costs. Farming across the
slope often takes less fuel and less of a toll on
farm machinery than farming against the
slope.
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�Field borders on contoured fields make good cover for wildlife.
In stripcropped fields, the edges between crops are also attrac-
tive to wildlife.

�Contour stripcropping creates a visually attractive landscape
and advertises good conservation practices to other farmers.

CCoonnttoouurr FFaarrmmiinngg//SSttrriippccrrooppppiinngg CCoonnssiiddeerraattiioonnss::
�Tilling, planting, and harvesting along the contour can be diffi-

cult if the land has many dips, ridges, and elevation changes.

�Contouring is less effective at controlling runoff on longer
slopes, unless paired with terracing or a similar technique that
can break the slope into shorter segments.

SSttrruuccttuurraall RRuunnooffff CCoonnttrrooll
To control erosion, one must first manage land so rain can soak into the
ground more effectively and take less soil and fewer pollutants with it
when it runs over the surface. The second step is to control how water
runs through the field, especially in areas that slope downhill. To con-
trol field runoff, farmers can work to prevent soil compaction, and
make structural changes in the land to direct water to a safe outlet.
Options include:

•• GGrraaddee CCoonnttrrooll SSttrruuccttuurreess.. For land with steep
slopes, grade control structures can prevent
excess flow from form-
ing gullies. Such struc-
tures often consist of
earthen berms (like the
one pictured here) that
have one of three com-
mon types of con-
trolled outlets: weirs,
chutes, or pipes. Often
built of corrugated
metal with a concrete
apron, weirs allow water to drop over the metal
like a waterfall onto the apron. The apron absorbs the falling water’s
impact and guides it to an outlet. Chutes (built with concrete blocks,
poured concrete, or rocks) are more appropriate for significant grade
changes. Chute structures simply allow water to flow down the chute
to the lower level. Pipes also work well for transporting water
through or under an earthen embankment to a much lower level.
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•• TTeerrrraacceess.. The longer the slope, the more momentum water has to
bore trails into the soil and increase erosion. Terraces are embank-

ments, channels, or a combination of the two built along
a slope to shorten the distance water will travel

before the terrace guides it to a designated
outlet. Outlets may be grass waterways on
the bottom section of a slope, or under-
ground outlets fed by a surface inlet pipe
at the low area in each terrace.

••  DDiivveerrssiioonnss.. Like terraces, diversions are
graded channels constructed across the slope

with a ridge running the length of its lower side.
They are not, however, threaded together into a system like terraces,
and often serve one specific function. Diversions can divert water
and runoff from farm buildings and feedlots, collect or direct water
to a pond, and break up concentrations of water on long, gentle
slopes, and areas too flat or irregular for terracing.

•• WWaatteerr aanndd SSeeddiimmeenntt CCoonnttrrooll BBaassiinnss..
If terraces are not a viable option, water
and sediment control basins may work.
Simply put, a water and sediment con-
trol basin is an earthen dam that
holds runoff water and sediment dur-
ing storms, and then slowly releases
water (while capturing sediment).

BBeenneeffiittss ooff SSttrruuccttuurraall CCoonnttrroollss::
�Every runoff control measure listed above will help to prevent

flooding, reduce erosion, and keep field sediment from reach-
ing the Vermillion River.

�Grade control structures, if they are designed to store water,
can provide a source of water and habitat for wildlife.

�Farming may be easier when the terrace or top and side of the
basin embankment is appropriately wide and sloped.

SSttrruuccttuurraall RRuunnooffff CCoonnttrrooll CCoonnssiiddeerraattiioonnss::
�Structural runoff controls must be established carefully to

ensure efficiency, and modifications to prepare a field for
installation can make the project take longer and cost more.

�Excessive runoff and erosion can shorten the life of grade con-
trol structures.
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WWeettllaanndd MMaannaaggeemmeenntt
Wetlands are transitional areas where the water

table is at or near the surface, or where land is
usually covered with water up to a few feet

deep. Passed in 1991, Minnesota’s Wetland
Conservation Act (WCA) requires
landowners to avoid destroying wetlands,
and replace (re-create elsewhere) wetlands
that are filled in or eliminated. Farmers

who are exempt from the WCA look to the
NRCS for guidance on wetland issues. As

much as possible, the NRCS advises, farmers
should work to protect, sustain, and enhance

wetland areas on their property.

BBeenneeffiittss ooff WWeettllaanndd MMaannaaggeemmeenntt::
�Wetlands help to control flooding and recharge

ground water supplies.

�Wetlands can trap and filter
pollutants in field runoff and
floodwater.

�Because they cycle nutrients
and play a key role in the nat-
ural ecosystem, wetlands can sustain a high
volume and diversity of aquatic and animal
life.

WWeettllaanndd MMaannaaggeemmeenntt CCoonnssiiddeerraattiioonnss::
�The process of constructing wetlands can be costly (see pages

67–68 to learn about programs that can offset the costs of protect-
ing natural areas).

�To protect or restore wetlands, farmers may have to take a
small area of land out of production.

RRoottaattiioonnaall GGrraazziinngg
Rotational grazing, also known as planned grazing, involves subdividing
pasture land into smaller paddocks, and allowing livestock to graze in
different areas on a schedule that maximizes plant growth and fulfills
the animals’ nutritional needs. As the livestock rotate, paddocks
undergo a short period of grazing (one to four days), followed by a
longer rest period (about a month).
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When setting up a rotational grazing system:

• Consider factors such as available water, topography, and animal traf-
fic when designing a paddock layout, and
minimize the use of a single livestock
traffic lane that can foster cow path
erosion.

• Determine how much grazing
area your livestock need.

•  Schedule rotations so that the
same paddocks will not be grazed at
the same time each year.

•  Plan rest periods during the growing season
that allow each paddock to fully recover and regrow. All livestock
must be removed from paddocks during the rest period.

BBeenneeffiittss ooff RRoottaattiioonnaall GGrraazziinngg::
� Short grazing periods promote more even grazing, less tram-

pling, and larger root masses—factors that maximize forage
quality at harvest.

� Because rotational grazing keeps animals from overgrazing any
area, it also prevents soil erosion (and improves water quality).

�The structure of enclosed grazing areas keeps animals well fed
and prevents them from eating away river bank vegetation and
compacting the soil.

�Rotational grazing systems can accommodate more animals
per acre than standard systems, so farmers can devote more
land to other uses.

RRoottaattiioonnaall GGrraazziinngg CCoonnssiiddeerraattiioonnss::
�Farmers must carefully determine the number of paddocks

needed, the size of each, and the rotation schedule.

�Systematic rotation is more labor intensive than allowing live-
stock to freely roam and graze.

FFeeeeddlloott MMaannaaggeemmeenntt 
The first goal of a good feedlot management program must be to keep
manure and other waste substances out of ground water, streams,
rivers, and other water bodies. At the same time, it is in farmers’ best
interest to obtain the greatest benefit possible from nutrients found in
animal waste (see Nutrient Management on page 27).
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To help prevent feedlot runoff:

•• DDiivveerrtt rruunnooffff wwaatteerr.. Put gutters and downspouts on livestock
buildings to direct clean rainwater away from the feedlot and keep it
from washing manure solids from the lot. Use concrete or earthen
terraces and channels to divert other water
around the outside of feedlots, build-
ings, or farmsteads.

•• CCoolllleecctt aanndd ssttoorree ffeeeeddlloott
rruunnooffff.. Through structures such
as terraces, channels, pipes, or cul-
verts, direct livestock runoff to a
settling tank or basin. The tank or
basin typically keeps the solids and
passes most of the liquids onto a
holding pond, lagoon, or vegetative fil-
ter strip. Solids from the basin and liquids
from the holding pond can then be applied to the field as needed.

•• IInnssttaallll aa vveeggeettaattiivvee ffiilltteerr.. When used in conjunction with set-
tling basins and temporary liquid storage systems, vegetative filter
strips can be a good economical alternative for smaller operations.
The best kind of filter is a wide, relatively flat area surrounded on the
upslope sides by a berm or dike.

BBeenneeffiittss ooff FFeeeeddlloott MMaannaaggeemmeenntt::
�By diverting rainfall from the feedlot, farmers can

reduce the load on holding ponds, and increase
the efficiency of settling basins or other

solid-liquid separation equipment.

� Vegetative filter strips, when properly
installed and maintained, can remove
as much as 60 to 80 percent of waste-
water nutrients.

� Manure that is properly collected and
stored can be used to fertilize fields and

reduce or eliminate the need to buy other
fertilizer.

FFeeeeddlloott MMaannaaggeemmeenntt CCoonnssiiddeerraattiioonnss::
�If your feedlot slopes off in more than one direction, you will

need to develop a more complex system to collect runoff from
multiple outlet points.

How to Make Your Farmland
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�Vegetative filter strips are harder to design and maintain than
holding ponds, and runoff quality cannot be guaranteed.

NNuuttrriieenntt MMaannaaggeemmeenntt
In high concentrations, nutrients
(including fertilizers such as nitro-
gen and phosphorus) damage
both ground water and surface
water. Nutrient management
refers to practices that limit the
amount and type of fertilizer
used on farm fields, while promot-
ing optimal crop yields.

•• SSeett rreeaalliissttiicc yyiieelldd pprroojjeeccttiioonnss.. The first
step in managing nutrient use is to set realistic yield projections.
Consider each field’s soil type, past years’ yields, yields on neighbor-
ing farms, and average yields in your county. The projection should
be no more than 10 percent higher than your average yield during

the past five years.

•• TTeesstt yyoouurr ssooiill.. In late summer or early
fall, test your soil to determine how much

nutrient is already available. When cal-
culating the amount of fertilizer needed
each year, also take into account nitro-
gen supplied by the previous year’s
legume crops and other organic mate-

rials (including crop residue, and
manure).

••  GGeett tthhee mmoosstt ffrroomm yyoouurr ffaarrmm’’ss
mmaannuurree.. To get the benefit of fertilizer from

manure without endangering water resources:

• assess the nutrient content of your farm’s livestock waste,

• compare each crop’s relative needs for nitrogen, phosphorus, and
potassium against the soil’s nutrient content and the amount of
those nutrients in the manure you will apply, and

• base the manure application on the amount of phosphorus your
crops need. Because manure is relatively high in phosphorus and
low in nitrogen (based on what most plants need), applications
based on nitrogen will give plants too much phosphorus.

Vermillion River Watershed Handbook 2277

Vermillion River Friendly



Avoid over-using ammonia as a nitrogen fertil-
izer. It is toxic for fish, and has reached

dangerously high levels in southern
Dakota County surface waters. Avoid
spreading manure near waterways, over
snow, or on frozen fields in the winter-
time as well. In the spring, nutrients

from the manure will flow with melting
snow into the Vermillion River and other

surface and ground water resources.

BBeenneeffiittss ooff NNuuttrriieenntt MMaannaaggeemmeenntt::
�Many farmers who take time to calculate the amount of nutri-

ents their fields need find that they need less fertilizer.
Consequently, they save money.

�Thoughtful storage and use of manure can also drive down
fertilizer costs.

�When farmers apply less fertilizer and apply it in the spring
when growing plants can readily use the nutrients, much less
nutrient will leach into ground water or run off into the River.

NNuuttrriieenntt MMaannaaggeemmeenntt CCoonnssiiddeerraattiioonnss::
�Too much manure can slow crop growth and hurt yields.

�When manure is applied through sprinkler irrigation or broad-
cast methods, it should incorporated into the soil within 24
hours of application. Unincorporated manure can lose up to
35 percent of its nitrogen within a few days of application.

PPeessttiicciiddee MMaannaaggeemmeenntt//IInntteeggrraatteedd PPeesstt MMaannaaggeemmeenntt
Insect and weed infestations can make the already diffi-
cult job of farming even harder. In the past, farmers
relied on broad applications of her-
bicides and pesticides (a practice
that damaged water resources).
Among Vermillion River Friendly
farmers today, the goal of pesticide
management is to provide effective
insect and weed control while safe-
guarding surface and ground water.

Integrated pest management is an ecologically sensitive and inclusive
system of controlling unwanted weeds, insects, and other pests. Pests
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are tolerated or eliminated through biological means (naturally occur-
ring controls like weather, predators, and parasites), cultural methods
(farming practices that strengthen crops and make the environment less
welcoming and livable for pests), and, as a last resort, carefully applied
and limited use of pesticides. At its core, integrated pest management
aims to control pests enough to keep crops economically viable, while
minimizing adverse effects on humans and natural resources.

Below are some management suggestions.

• Use cover crops, crop residue, and planting techniques (including
crop rotation and stripcropping) that will help your crops and fields
combat weeds and insects.

•  Conserve or enhance pest predators, parasites, pathogens, antago-
nists, and competitors that can help to keep unwanted pests at bay.

• Scout for insects and weeds early and often to determine if spot
treatments (versus field-wide coverage) will provide ade-

quate protection.

• When you notice that a cer-
tain percentage of your crop
seems to be infested, compare
the expected loss in income
due to reduced crop yields

with the cost of applying pesticides. If the chemi-
cal application would cost more than the yield lost,

don’t waste time and money trying to treat the problem.

• Apply herbicides and insecticides at the lowest suggested rate. To get
the most benefit from the least chemical, treat weeds before they
become well established, and use insecticides designed to target the
problem bug without harming beneficial ones.

• Carefully dispose of leftover pesticides and pesticide containers, and
take advantage of the Minnesota Department of Agriculture’s waste
pesticide collection program. Call 651-297-1062 or 800-657-3986, or
visit the Department’s web site at www.mda.state.mn.us.

BBeenneeffiittss ooff PPeessttiicciiddee MMaannaaggeemmeenntt::
�Repeated pesticide use makes pests resistant to commonly used

chemicals. Over the long run, an assortment of natural con-
trols can manage pests much more effectively than chemicals.

�By using insecticides sparingly, farmers can promote the health
of earthworms and beneficial insects (including lady beetles
and dragonflies) that prey on insects that harm crops.
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�Farmers who reduce pesticide use will save money, as well as
the time usually spent mixing pesticides, applying the chemi-
cals, and cleaning up.

�Careful application and disposal of pesticides will help to keep
more of these toxic substances away from the Vermillion River
and out of the ground water supply.

PPeessttiicciiddee MMaannaaggeemmeenntt CCoonnssiiddeerraattiioonnss::
� To effectively employ integrated pest

management techniques, farmers must
know a lot about pests and pest

cycles, plan carefully, scout often,
and take time to compare costs
of control options against bene-
fits gained.

� Weeds that are not treated at a
very young age will be much

harder to control later and require
more pesticide use.
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Conservation Farming Practices
Reap Benefits

Vermillion River Watershed Handbook 3311

FF or Kevin Chamberlain, conservation farming is a family
tradition. A fifth generation farmer, Kevin owns 265

acres of rolling hills west of Hastings in Nininger
Township that have been in his family for 150 years.
Kevin’s father first implemented conservation farming
practices 50 years ago to resolve and guard against soil
erosion problems. Since taking over the farm 25 years
ago, Kevin has continued to reap the benefits of the same
practices.

Both a crop and dairy operation, the Chamberlain farm supports a herd of
100 milk cows and 100 replacement animals, and cultivates row crops as
well as hay or grain. Kevin engages in the following conservation practices:

• Contour stripcropping—Contouring reduces soil erosion on hills.

• Conservation tillage—Kevin also controls erosion by using a chisel
plow and field cultivators to leave residue on the field and tilling only in

the spring.

•  Crop rotation—Kevin rotates crops on a
four year cycle. Cycling fields between row
crops (that deplete soil nutrients) and
grasses (that add nutrients) promotes a
healthier soil structure.

•  Soil testing—Every year Kevin tests his soil
to determine his crops’ nutrient needs.

•  Nutrient management—Based on soil tests, Kevin can apply manure to
the areas of his land that need it the most.

• Feedlot management—Kevin diverts water before it can enter the feed-
lot, and disperses feedlot runoff into adjacent fields.

Kevin says that conservation farming mostly requires a bit more of a men-
tal effort rather than extra labor; careful planning and follow-through is
key to success. He firmly believes, however, in working to conserve
resources, and is enjoying the many benefits of conservation farming.

The benefits: reduced water runoff, reduced soil erosion, reduced wind
erosion, and simple beauty. His farm, Kevin attests, is “a lot nicer looking
than one big square corn field, especially from the air.” But best of all,
Kevin says, conservation practices have also improved his crop yields.
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Farmer Retires Land to Help 
the Vermillion River
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WW alter Klaus owns farmland in Dakota County’s
Empire Township. For more than a century, his

family has grazed cattle and planted crops right up
to the edge of the Vermillion River. A 1998 channel
assessment near the Klaus property indicated that
vegetation along the shore was very sparse and the
bank was showing serious signs of erosion.

To help prevent further erosion, Walter took 80 acres
of his land out of farm production and enrolled them
into the continuous Conservation Reserve Program’s buffer option.

Volunteers—including 240 students from a local school,
their teachers, and other natural resource manage-

ment professionals—then planted 2,500 willow and
dogwood live stakes and 1,766 hardwood trees
along the Vermillion River corridor.

Right next to the River, volunteers planted willow
and dogwood trees. These trees work well for bank

stabilization because they grow quickly, have a deep
root mass, and provide good shading once estab-

lished. In the upland area, volunteers planted a variety of
hardwood trees—among them cottonwood, silver maple, bur oak, green
ash, American elm, black walnut, basswood, ironwood, American hackberry,
and black willow.

Luckily for Walter, the Natural Resources Conservation Service (NRCS)—
through the Conservation Reserve Program—covered half of the cost for
vegetation. Trout Unlimited generously covered the remaining plant costs.
In addition, Walter will receive annual payments (equal to the township
land rent value) to compensate him for the land he took out of production.

The project worked well for the River and for everyone else involved. Walter
receives money to leave his land out of production, students learned first
hand about the importance of riparian buffers, and the restored riparian
area on the Klaus farm will reduce streambank erosion and allow for
increased floodwater storage during heavy storms.
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