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Field
Windbreaks

Agricultural producers face many challenges as they
iry to balance efficient production systems with ft-
creazing environmental demands, For Lthese syslems to
be successful, they must oplimize the balance between
inpuis and final producton. Field windbreaks are ongs
way Lo increase yields while al the same ime reducing
inputs and impeoving bolh environmental quality anad
production efficiency. Windbreaks redoce wind speed
ang aller the mieroclimate in shellered areas, Fleld
windbreaks reduce wind erosion and the damage (o
crops cansed byowind-blown soil, They improve water
usc ciiicieney, reduce risks assoclated with drought,
and manage blowing snow,

By i Bravaic e Lanrie Hodges, Dniversiin of MNelraskae Lisoaln

Field windbreaks provide positive coonamic relurms (o
producers. For example, a 160-acre crop field can be
totally protected within 20 years with four 1o six single-
row ficld windbreaks spaced evenly across Uhe feld,
Theae windbreaks will eocupy about six acres and by
the seventh year will begin to increase net vields and
profiis. In addiiton, field windbreaks provide epporiunl-
lies 1o enhanee natural controls of insccts, provide
valuable wildlile habltats, and add permanence and
biological diversity to eur agriculiural systems.,
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Benefits of Field Windbreaks

Wind Erosion Control

Historically ficld windbreaks have heety planted o
control wind erosion and prolect crops, As wind carries
el fine sodl parlicles containing organic matter and
plant nulricnis, soll prodisctivity s lost. Addition:a
fertilizer often iz added to malke up for the lost nutrl-
erls, increasing production cosis.

Wind-Tlown soil can abrade voung seedlings and. in
SCVETE CASCE, A crop may need 1o he replanted al con-
slderable expense, Abrasion also can be a problem in
vegelable and fruit production where appearance s a
major lactor b crap quality and markel price,

Wind erosion cocurs primarily on lavge, open felds
where the soil is loose, dey angd fnely grasnmlated and
where ihe soil surlace i smooth and vegetative cover §8
sparse or absent. These conditions mnst allen aooee
during 1he planting senson when Lhe sodl has been
propared [or plantng, Conservatlon dllage sysiems help
retain vegotative cover but may limil crop selection,
especially on more erosive soils or for crops producing
fow amounts of residuc. Conservation tillage systems
may require the wuse of additional herbicides which may
e either economically or eovironmentally undesirable.

Wlnidlirrnies con procide feearlde micreelimate eonditions fioe pollingting insects, dwresbng oields
ity pegpeloble aned Jnoe eraps,

Windbreaks reduce wind erosion o three ways. They
vedice wind speed in the prolectsd zone below (he
threshold [or sl movement, they reduee feld wddih
interrupting the flow of wind across the Geld, and they
creale a stable area where the erosion process is
interrapted.

Snow Management

I moany northern, semi-arid acens, spow is a orilical
source of soll molsture for crop and forage production.
Cwrer hall of the soowlall may be blown off the Geld and
deposited in road ditches, gallies or behind fenee rows
or may slmply cvaporate. Field windbreaks with winter
densities of 25 (o 35 percent [For example, o single row
of deciduous trees] help capture snow and distribute i@
across the feld, Bunodl from melting soow increases
soil moisture and improves crop yields, Por some fall-
sown crops, [eld windbreaks offer protection against
the drying effecis of wind and reduce winler desicen-
Lican,

Improved Crop Yields

Mumerous sludies indicate 1the positive effect of
windbreaks on crop yields (See Table 1), While resulis
vary with year amd weather
concitions, crop vields are
improved anywhere from 5 to
45 percent over the long
ferm. Mosl of these yicld
ncreases can be attriboted to
Detier waler pze by the
protecied crop, The tempera-
ture increase in the protected
ares, inereases the rale of
crop develapment and leads
o earlier erop maturity and
carlier markeling opportuni-
ties, Wingd profection also
imiproves crop guality. High
cuality frults and vegetaliles
Dring & premivm in the [resh
Iood marked while lower
quality products alten encl
up i secondary marlels
where the price paid to
producers is considerally
Lowrer,

Crrve of Lthe more commen
handicaps of ficld wind-
breaks is the impact of
compadlition beiween the
windbreak andd the adjacen
crap, There is oo gquestion



Crop

Taile J. Averwge, net ikl inereases

Winter wh

that under conditlons of limited maoisture, compelition
Between the windbreak aod (he crop resalls inoa loss in
yielkl in the area next to the trees, The degree of compe-
tilon varies with crop, tree species and weather congi-
tions, [ most cases, vield increases in the rest of the
protecied [eld are great cnough to compensale for these
losses, Rt proiig, the ciatling af ateral (ree ronls
between the windbrealk and the crop, will reduce
compelitlon and inerease erop vields within the zone of
compliticn, [n many cases, rool pruning may be
coonomical bul must ke repeated cvery 3 to 5B vears 6
the benefits are to be matntained,

Wildlife Habitat

Windbreales provide nesting halkdlal for sguirrels.
cottontail rablits, small radents and onimeras bicd
species, They provide direel sources of food such as
[ruits and puls. as well as habitat for insects and olber
inveriebrates which in turn are o food source For olber
wildllife, Rapiors such as hawks often use the high
branches of a windbreak to perch and scan for peey, I
ane of your main goals in planting a windbreak is to
Inerease habital for upland game bivids, consider asing
primarily shrubs or small feees in order (o minimize
predalion by raptors. But remember, any reduetion in
windbreak height veditces the size of the prolected aren,

Global Climate Change

The buildup ol atmospheric carbon dicxide §s well
knowt ad efforts 1o recduce carbon diexide emissions
of Lo slore cackon in wood are gaining atlention. Plant-
ing irees inowindbreaks contribates divectly to the goal
of storing carbon, In addition, leld windbreaks contril-
ule indirectly {0 our goal of reducing carbon dioxdde
cronlsetons by redicing the owmber of acres Frmed,
thius redueing leel, herbicide and fertilier use while
stll improving {otal crop production. From a procduoe’s

Spring wheat w8

af emmman grein and allsesd cropes n
rersponsa [ stoelier, [Baesed an el
teholer efatin, !

perapective, gelting more yield wilh reduced inpul costs
ks seonomic sense,

How a Field Windbreak Works

Asowind approaches o windbreeak, some wingd moves
Lhrough the barrier, bul most of il moves ap and over
the windbreak. This leads o a reductlon inowind specd
Both wirdward [The side leward the wind) and leeward
(e side away from the wind)l, O the windward slde,
the protected @one exiends 2 (o 5 times the height of
Lhe wineelbreak 12 1o 5 1L where I is Uhe windbreak
hetglt). O the leeward aide, the proteciod 2one gener-
ally extends 10 Go 20 B bul may reach as G as 30 e
40 H dovmwind, Within these dwo protected zones the
microclimate of the area (s clanged. Sheltered aveas,
wilhin 10011 Lo Che Jeewsard, fendd Lo be slighily warmer,
Spil termperatures tend to be slightly higher, evapora-
tinn is reduced and humidity inereased. Overall, crop
growlh conditions arve improved, redueing plant stress
and improving crop vields, A more complele discussion
ol bow windbreaks alfect microclimate can be found in
EC 91-1763 How Windbreaks Worc

Field Windbreak Design

To clesign a lisld windbreak system it is eritical o
understand the purpose of the planting. Windhreaks
designed for snow management are different, from those
designed o conlroel wind erosion or o protect summer
crops. Fleld windbrealks ahould be designed 1o accon-
mesdlate he cullural praclices, equiprent and Jand
sliuation of the Individual farm operation. Hoaever,
there are general principles that apply (o (he majority of
siiuations,

Field windbreols should be orfents] perpendicalar Lo
1he provailing or problem winds to maximise 1he ake of



Lhe prolected zone. The most
comman locatton for & single
field windbreak is al the edge
of the leld. This s a dgood
lacation if you Garm on Balh
sides of the windbreals, but it
i= not 1the most efcicnt
leation il Che wincdward
proteciion falls on non-crop
ground. Lecating the wingd-
break within the [eld al a
distanes of 2 10 5 H takes
acdvaniage of the windward
proteclion and increases
cronomic return. In maosl
cases, 3 single windbreak will
niol protect the entire ficld
and additiomal windbreals,
parallel o the first, will need
Lo e catablished at inlervals
across the feld, Typically. the
distanee between windbreaks
should range feom 10 Go 20 1
depending on Uhe degree of
protection desired and the
sive af Barm equipment,

The ideal ficld windbreak
designed for maximum coop production should consist
ol one or two rows and be composed of several tall,
lemg-lived species with good rates of growlh, deep root
sirstems and similar growth lormes. Indiddual species
should be adapted to local growing condilions and
native species ollen are a good cholee. The overall
windbreak should have a density of 90 10 G0 percent
during the growing seasan (See cover phoio).

Ficld windbreaks designed 1o contrel wind erosion
should have a densily of 40 to 0 percent during the
jperiod when the sodl is cxposed. Most aften this s at
the tme of planting whet most deciduois (rees ae
leafless, Typically, this means that the windbreak must
contain ¢llber a confferons apecies or a dense shruab
understory. Spacing belween windbreaks designed
solely [or wind erosion conirol, and without other
conservaltion practices applied, should be 10 H or less
Lo comply wilh USDA-Matural Resources Conservalion
Service technical guidelines. However, spacings of 10 Lo
15 H ave much more econamically «ficient and do not
significanily increase the risk associated with wind
crozion. The proper spacing lor field windbreaks de-
signed e control wind erosion depends on climatic
conditdens, soll properties, residue management, prac-
tices and the producer’s willingness 1o accep the risks
of wind erosion.

Field windbreaks designed exclusively for the uniform
distribution of snow acrass the ficld should have o
winter densily of 25 to 35 percenl. Planling a single row
ol Gall deciduous trees on a wide apacing [16 (o 20 Feet
between trees] perpendicelar (o Lhe prevailing winler
wind direclion will provide good snow distribution

Numaernees Ll specles nse eindbronks as Irovel uses, cecape cover angd slelier fram bod
e, P more detaily oo how g moke poter aeincfbreaks edld g frcedly soe 8000217717
Windlreaks sl Wilclile,

across a feld for a distance of 10 (o 15 H. Snoer hlowing
over Lhie Lops of he trees falls oul of the air stream on
the relatively stll, leeward side of the windbreak, Windd
passing theough the relatively porous windbreal
provides the mechanism to distribute the snow uni-
Enernly acrass the field, Field windbreaks that are (oo
derpse will eause soow Lo colleed in narrow, deep drifts
near the iree row and may limit leld access in the early
spring in northerm areas,

Areas ar felds valnerable 1o wind erosion where soow
distribastion is also important present additional chal-
lenges, As windbreak densites drop helow 40 percent,
winud erosion contral decreases bul snow disiribution is
enhaneced, In contrasl. as windbreak denslics are
nereascd above A0 percent, erasion conlaoel inerenses
st prablems associaled with Targe snow drifls become
TaTE COMILN.

This type of conilict 1s commean in many windbreak
deaign aituations in which two olbjectives have dilTerent
design reguirements, [n these cases iL is necessary to
decide between the alternatives. Which problem is more
common or severe? What is the primary objective of
vour windbreak? What olher management practices can
be included to further minimize one of the problems?
Far example. residoe management meay help control
wind eroston and allow witkdbreak densities to be in tle
23 1o 35 percent range for siow disteibuation.

Field Windbreak Economics

While many producers recognize the Increase in
vields associaled with wind prolection, the queslion



remmaing: Do they make coonomic sense? For a wind-
breal sysiem to be profitable, the linancial retom (tom
the long-term average vield increase from the prodected
#ones mnsl e large cnough to compensate foe the Land
cocupled by the windbreak, for the crop losses assoc-
ated with compelition, and for the costs associated with
planting and mainfaining the windbreak,

A financial analysis of the impacts of an investment
in a feld windbreak system on grain producers in the
Crreeal Plains indicales positive returns over the 1ife of
the windbreak. The analysis includes 1he costs of
windhreak establishment and maintenance, the loss of
ceop acres due Lo acres planted to trees, the loss of
productivily assoclated with the zone of competition.
the length of time required Lo grow the windbreak ard
the cost of removal al some point in the future, These
costs are more than offset by the reduced input costs
ont acees ool frmed and the increase in vields from the
profecled aeres.

For example, if a comfsovbean farmer from the
Midwest with a 1G0-acee field established four single-
row, parallel fisld windbreaks equally spacesd across (he
field. the cost of estalblishment and the costs associated
with land planted 1e the windbreak would be recovered
within 10 yvears, By year 15, the oet return on 1he
windbreak frvestrment wonld Te several thouwsand
dollars. By year 30, the retum on the original wine-
break investment would be over $300000, The wind-

breaks would be expecied 1o live an additional 20 vears
or more, providing additional ineome o tbe producer,

Thesze returns are based on the reduced prodisction
costa amd the inereased yvield from shellered acres. In
Ay cases, cosl share programs and other conserva-
Lion programs arc available to help offsel (he establish-
menl costs and may provide annual payments for acres
Planted o the windbeeak. I these programs are avail-
able, 1he returns from o feld windbreak investment
would be even higher, Although hard do quantify, wing
eroston control, wildiife habital and carbon storage
provide additional economle values.

Financial benefits for specially erops such as frils
and vegelables are even higher. These cropa are much
mere sensilve 1o microclimate conditions and (hos
tetd o respond more positively than grain crops (o
winel proteciion. Producers can expect premiunm prices
lor higher quality produce and lor earliness 1o market.
Feo' example, a two-vear study on fresh market snap
beans showed a 40 (o 50 percent increase in market-
aldle vield and relurned, on average, $200 more per acre
per year [rom sheltered fickds than from unsheltered
ficlds. T both af these examples, the magnitude of the
doliar relurn is highly dependent on the wholesale price
al the tme of harvest.

Anather imporiant economic benelit of field wind-
breaks is the opportunity for o greater diversily in crop

Tre gy evezs, prablem ecdnels come from seperal dirgedions aed comiplede mralection g a_icts map rogquire @ spstem af windbnzais o
aaebelenye [l pradect o,
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In arid areas where rees are diffienl o grou, shoaba o fell noiioe graesses may Be weel do
preaticle crap prrededtion, (o comired el ereslon, et fe capiore snow G oran pradocticn.

chodee. Beeause of the microclimate created by the
windbreak, a producer may be able 1o choose from a
wider range of crops. Greater crop diversity reduces the
risks of growing anly one crap and has the potential to
increase naturid control of insecl pests and contribute
to the ecological stabilily and resilience of the Grm
ecosyvsbenn, A windbreak also coniribuies (o greater
habital diversity, providing homes for a wider range of
microbes, Insects, plants and wildiife, Wilh corelul
planning and management, feld windbreaks can
improve coonomic return by enhancing insect predalors
and reclucing the nesd Tor pesticides,

Windbreak Management and Maintenance

Windbreaks are living syatems and, as such, reguine
care and management 1o funclion al Cheir bes(, Begular
allenlion Lo weed control, corrective pruning, monitor-
ing for insect and disease problems, replanting il
necessary, and proper vse of chemicals on adiacent
ficlds will belp ensure an effective windbreak for many
years, More delails on windbreak managemenl are
available in the publicatlon, Windbreak Menagemeni
(B 96-1 THR).

Apgroforestry

Field windlbreaks are one of
many agroforesinv-related
practices thal can increase
averall productivity and eovi-
ronmenial qualily on the farm
or ranch, With a it of fmagi-
nation, a ficld windbreak can
fncorporate various specics
and management praclices
1hat will redurn acddilional
coellars to the producer.

The meanagement of cxdsting
miuilliple-vow feld windbreaks
for timber or fuel wood is
aimilar to at of a small
woociol, Larger trees, such as
ash. cottormrood, and other
poplar species can provids
lumber tor crates and pallets.
Eastern redoedar and Qsage
Crrange resist decay and can
provide posts and poles as well
as other specially wond
proluels, Many juniper
specles may be chipped for animal bedding and bring a
premium when packaged for the small animal or pet
markel, For thoss with a long-term outlock, new
windlbrreaks also can be designed to prodaee limber
Cropes, THgh quadily hioodwonds such as wadoml, oals and
possibly ash can be ncluded in feld windbreaks to
provicde potential Dulure income, Fruil and ool (rees
also may be incorporated inte eld windbreahks and mey
provide valuable products For home wse or for aale al
Tecal Gvrmers” markeds, Shrubs that produce cultings
for the decorative oral market are another potential
goirce of adeditianal income,

JIETNE e

Diestgning a windbreak thatl meets your needs ve-
guires carelul consideration of all aspects of your
operation. an understanding of basic coological prin-
ciples and a working knowledge of Iocal growing condi-
Lions and markels, For belp in designing your field
windbreak or incorporating agroforesiny practices nto
yvour windbreak syslems, contael your loeal oresier,
NRECS distrlel conservationtst. or extension educator.
Taking advantage of the many benefils windbreaks ofler
can improve the prolilabdlity of your farming operation
and enhance the enviratiment,
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