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Livestock Grazing in Riparian Areas

Report by S.G Leonard and M G Kar

This report is based primarily on a literature review performed by R R
Ki ndschy! with inputs based on additional review by S.G Leonard and M G

Kar | .

Ri parian areas (USDI 1992) are "a formof wetland transition between
permanently saturated wetl ands and upl and areas. These areas exhibit

veget ati on or physical characteristics reflective of permanent surface or
subsurface water influence. Lands along, adjacent to, or contiguous with
perennially and internmittently flowing rivers and streans, glacial potholes,
and the shores of |akes and reservoirs with stable water levels are typica
riparian areas. Excluded are such sites as epheneral streans or washes that
do not exhibit the presence of vegetation dependent on free water in the
soil." Riparian-wetland areas are grouped into two major catagories: 1)
lentic, which is standing water habitat such as | akes, ponds, seeps, bogs, and
meadows, and 2) lotic, which is running water habitat such as rivers, streans,
and springs. A preponderance of literature on |ivestock grazing in riparian
areas is associated with lotic systens because of their much greater aeria
extent in the arid west and the potentially greater negative affects

associ ated with increased energies of running water.

Hi storic evidence in general indicates that nost riparian areas in the western
U.S. have changed dramatically within the I ast 100 years. A mmjor causa

factor has been inproper livestock grazing (Chaney, Elnore, and Platts 1990).

Ki ndschy, Robert R 1994. Riparian restoration and
managenent. 59 p. Contract report. On file wth: Interior
Col unmbi a Basi n Ecosystem Managenent Project, 112 E. Poplar, Walla
Wal | a, WA 99362.




O her major factors are changes to flow regi mes caused by dams, diversions, or
punpi ng and, to a | esser extent, disturbances associated with other uses such

as | ogging, roads, and recreational facilities.

Wthin the western U S., livestock grazing likely will continue as a primary
use of much of the |land area of the Col unbia Basin (Kindschy 1994). Cattle
are the principal type of livestock that now graze rangel ands of the Col unbia
Basin. Riparian areas constitute only a small percentage of these rangel ands
(Bedel | ed. 1993), yet livestock (especially cattle) activity is

di sproportionately concentrated within riparian areas (Marlow and Pogacni k
1986, Koval chi k and El nore 1991) conpared with upland areas of watersheds.
Excessi ve herbage renoval and physical damage by tranpling are visual effects
of inproper grazing in riparian areas resulting fromthis concentration of

activity. Less noticeable are effects on water quality.

Ram fications of excessive herbage renmoval and physical damage can incl ude
reduced dissipation of stream energy, increased bare soil and soil |oss

t hrough accel erated erosion, stream channel degradation resulting in reduced
fl oodpl ai n recharge and/or | owered water table and subsequently reduced
riparian comrunity size. FErosion and stream channel degradation al so affect
wat er quality by increasing suspended sedinents and, in conjunction with
absence of vegetation shading, water tenmperature. Sinplification of
structural l|ayering of vegetation, and presence of early successional stages
result in less diverse and often | ess productive floral and fauna

assenbl ages. Direct influences of livestock concentrations in riparian areas
on water quality also include bacterial and protozoal parasite contam nation
and nutrient enrichment fromfecal material in and near surface waters (Larsen

in press).

Ri parian-wet| and capability and potential is defined by the interaction of

t hree components: 1) vegetation, 2)landform soils, and 3) hydrol ogy. When the



i nteraction of these three conponents is functioning properly, the physica

af fects descri bed above are not apparent and the capability to produce desired
bi ol ogi cal attributes is maintained. Riparian-wetland areas are EUNCTI ONI NG
PROPERLY when adequate vegetation, |landform or |arge woody debris is present
to dissipate streamenergy associated with high water flows, thereby reducing
erosion and inmproving water quality; filter sediment, capture bedl oad, and aid
fl oodpl ai n devel oprment; inprove fl ood-water retention and ground-water
recharge; devel op root nasses that stabilize streanmbanks agai nst cutting
action; devel op diverse pondi ng and channel characteristics to provide the
habi tat and the water depth, duration, and tenperature necessary for fish
producti on, waterfow breeding, and other uses; and support greater

bi odi versity (Barrett et al. 1993). Even though this definition enphasizes
lotic areas, it can be applied to lentic areas with m nor nodification. For
exanpl e, instead of "adequate vegetation...present to dissipate stream

energies..." an assessnent woul d determ ne whet her adequate vegetation, etc.

is present to dissipate wind and wave energies (Bridges et al. 1994).

Over 9,500 stream and shoreline miles of riparian areas have been assessed by
t he Bureau of Land Managenent for proper functioning condition in O egon

Washi ngton, |daho, and Montana. O these, 2944 miles (31% were determined to
be in proper functioning condition and 5,060 mles (53% were determned to be
functioning at-risk (USDI 1995). Riparian-wetland areas are consi dered
functional at-risk when they function but are susceptible to degradation due
to soil, water or vegetation characteristics. Functional at-risk also

i ndi cates areas that can respond rather quickly to inproved nanagenent,
whereas the remaining 16%in nonfunctional status nmay require stream channe
evolution or mtigation of major alterations along with proper managenent to
acconpl i sh proper functioning status. The |arge nunber of mles assessed is
probably indicative of conditions throughout the Interior Colunbia Basin and

is quite conmparable to those reported westw de.



Many negative effects of livestock grazing in riparian areas emanate fromthe
veget ati on, which has been viewed as a "comon denoni nator" influencing
ecosystem function in riparian areas (Cifton 1989). Vegetation functions in

ri parian areas to:

1) stabilize banks and shorelines;

2) formdebris dans that create pools, channel diversion or sinuosity, which
di ssi pate energy and subsequent erosion (Bilby and Li kens 1980, Heede 1985);
3) shade water, which maintains |ower water tenperatures that are favorable

for native fish and other aquatic organisnms (Bowers et al. 1979, Theuber et

al . 1985); and

4) insul ate the system agai nst extremes of cold (Bohn 1989).

Proper functioning condition may occur during earlier successional stages or
not until potential is achieved depending on the particular characteristics of
a system However, advanced ecol ogical status is usually the ultimte goal on
federal rangelands (USDI 1990) to provide for the greatest conbination of

val ues. Successional advancerment and/or increased cover, density, or
structure of riparian vegetation is necessary for inprovement of degraded
systens. Livestock grazing can be inplicated in inpedance of desired

veget ati on changes in nmany instances. Livestock grazing needs to be nodified
or restricted when it is the primary limting factor. Additionally, riparian
area i nmprovenent hinges on concomitant inmprovenent of degraded upl ands or

mai nt enance of heal thy upl and vegetation. |nproving upland vegetation with
proper livestock use can increase infiltration rates, reduce overland fl ows,

and increase the water stored by stream systens (El nore 1992).

Total exclusion of livestock fromriparian areas, for exanple in |livestock
excl osures, has resulted in inproved vegetative conditions and ecol ogi ca
functioning (Gunderson 1968, Claire and Storch 1977, Duff 1977, W neger 1977,

and many others since). However, total exclusion of livestock is not



necessary to reduce the negative ramifications to functioning conditions
(Krueger and Anderson 1985). Livestock grazing can be permitted in riparian
areas concomitantly with stream system i nprovenent (Chaney et al. 1990; El nore
1992; El nore and Kauffman 1994). Land nanagers can acconplish both with an

i ncreased enphasis on conpliance to suitable grazing systenms and practices.

Awar eness of the limtations of livestock grazing for inprovement of riparian

areas shoul d be enphasi zed; livestock are NOT a 'tool' to inprove
ripari an ecosystens. Rather, they are a cost that may often be acconmpdat ed
and still enable successional advancenment of riparian vegetation and attendant
functional val ues (Krueger and Anderson 1985)." Options for grazing
managenment shoul d be considered on a site-by-site basis because no single
option will pernmit achievement of desired conditions on all sites. Severa
options may al so need to be integrated into a prescribed grazing strategy. In
general, these options require nore intensive nmanagenent conpared with season-
| ong grazing (turn out of livestock in spring and round up of livestock in
autumm). These options range frombeing quite beneficial to occasionally
beneficial to somewhat specul ative based on anecdotal observations and

i ncl ude:

1) Change |ivestock type. Sheep may be considered i nstead of cattle because of
potentially |l ess herbivory and physical bank danage, particularly if the sheep
are properly herded;

2) Change livestock class. There are behavioral differences between young and
mature ani mal s (Swanson 1985). Yearling cattle should be considered rather
than cows with calves at side, or bulls, because yearlings are less apt to
linger within riparian areas;

3) Change season of use. Spring, sumer, fall, and winter grazing differ from
each other in varying degrees in their effects on soils, and vegetation in

ri parian areas.

Spring -- Spring grazing, conpared with grazing in other seasons, is possibly

the least harnful to the majority of plant species in riparian areas (Platts



and Nel son 1985, Shaw 1991) partly because of opportunity for regrowth and
partly because of avoidance. Renpving |ivestock before the hot summer nonths
permts vegetation regrowh for physiol ogical maintenance of the plants. This
regrowth functions as a filter for instreamand flood fl ows, reduci ng water

vel ocity and permitting sedi ment deposition. Riparian vegetation may receive a
reprieve fromspring grazing because livestock tend to avoid certain riparian
areas characterized by wet soil, cold tenperatures, and i nmature forage
(Platts and Nel son 1985, Koval chik and El nore 1991). Cattle concentrate their
foraging effort in uplands rather than riparian areas in spring because forage
pal atability and climte are nore favorable in uplands conpared with riparian
areas (Platts and Nel son 1985). Soil noisture availability declines to

unavail able levels for plant gromh sooner in the growi ng season on upl and
areas conpared with riparian areas, thus regrowh of upland vegetation and
repl eni shment of root reserves is curtailed conmpared with riparian vegetation
Periodi c year-long rest from grazing must be incorporated for upland
vegetation in this instance.

Sunmer -- Grazing in sunmer is not recomrended for riparian areas that contain
a woody conponent. Wbody riparian species such as willow (Salix spp.)
experience rapid tissue elongation during the hot sumrer nonths. Renopval of
current year tissue growh results in reduced regrowth potential, at |east for
wi | I ow (Ki ndschy 1989) conpared with unbrowsed willow or willow browsed during
t he dormant periods of the year. Herbaceous species such as sedges and rushes
can tolerate sunmer grazing if periodic rest or deferment is provided for
recovery of vigor and reproduction. However, the attraction of livestock to
streansi de areas during sumer often neans that 90 to 95% of the adjacent

upl and areas receive little or no use (Krueger and Bonham 1986). Severa
addi ti onal managenent practices discussed may assist in sumer dispersal of
animals fromriparian areas but success may be extremely variable or linmted
in application.

Autumn -- Autumm grazing use is nmixed inits effects on soils and vegetation.

Ri parian vegetation may inmprove if fall use occurs when tenperatures are cool



fall green up has occurred, or utilization is closely nmonitored. Renoval of
her baceous material in autumm may not be detrimental because physiol ogically,
her baceous species in uplands and riparian areas have conpleted (or nearly
conpl eted) their current year growth and have repl eni shed root reserves by
this time. There is a risk that livestock will browse woody species though

if the herbaceous conponent is coarse and mature (Roath and Krueger 1982) or
heavily utilized and unavail able for further consunption (Kauffman et al

1983, Koval chik and El nore 1991). Recruitnent of wllow and bl ack cottonwood
(Populus trichocarpa) can be jeopardized by fall grazing (Kauffman et al
1983). Sedgew ck and Knopf (1991) also noted that willows responded
negatively to fall grazing.

Stream banks can remain in a disturbed condition through wi nter depending on
severity of herbage renoval and tranpling. Wthout vegetative regrowh before
Wi nter, riparian areas are conparatively devoid of vegetative cover to protect
banks and di ssi pate energy from high volune flows during late winter and early
spring snownel t.

Wnter -- Wnter grazing or dormant season grazing generally pronotes
riparian area recovery and mai ntenance. Herbaceous speci es have conpl eted
current year grow h and have repl eni shed root reserves. Wody species may be
utilized to some extent (El nore 1992), and undesirable consunption of woody
tissue by livestock can happen if the herbaceous conponent is snhow covered
However, Kindschy (1989) reported that willow cut during the tine of dormancy
to simul ate use by beaver maintained vigor and growh characteristics simlar
to trees with no history of beaver use. This indicates that dormant season
herbi vory may not be as detrimental or that other factors related to |ivestock
use need to be evaluated. Additional research may be needed to clarify our
under st andi ng of herbivory on dormant woody riparian vegetation. Wnter
grazing can al so be concentrated on upland areas if cold air drains into
riparian areas. Riparian vegetation thus may benefit, not fromthe w nter
grazing, but rather froma concentration of grazing in uplands (El nore 1992).

Li vestock tranpling effects on soils is less detrimental in winter for areas



where soils are frozen during the period of use (Sedgw ck and Knopf 1987);

4) Change duration of use. Short duration grazing, characterized by high
intensity, |ow frequency use (long rest period relative to the use period) can
permt linmited successional advancenment of the herbaceous conponent, but is

| ess beneficial to the woody conponent. Growth of the woody conponent during
the rest period can be nullified by consunption by Iivestock during the high
intensity use period. Particular attention nust also be given to physica
damage to banks with this option;

5) Change in livestock nunmbers. The "change" here is actually a reduction in
nunbers that theoretically has a positive effect on riparian areas. Typically,
riparian areas continue to experience excessive utilization unless nunbers are
reduced drastically (i.e. the carrying capacity of the riparian area al one).
The upl ands recei ve di mnished use relative to the riparian areas and thus
receive a benefit. Reduction of livestock nunmbers in this magnitude is not
feasible for maintaining econonically viable |livestock ranching operations in
the long termnor does it address the nore likely problens of distribution
season of use, or duration of use. This option is not often feasible in a |ong
term operational sense, but should be considered in conjunction with other
prescriptive neasures to allowinitiation of recovery if total rest is not an
option in this context.

6) Livestock exclusion. This option should be considered to inprove highly
sensitive riparian areas, such as critical spawning areas for sensitive fish
species, etc. in the fastest possible manner. |t should al so be considered as
a tenporary neasure to allow initiation of recovery mechani snms in degraded
systens. However, |ivestock exclusion will result in imediate inprovenment of
non-functional systems only if channel evolution is at a stage where

i mprovment i s possible. Downcut systenms that have only recently reached a new
base level will not benefit imediately fromany option until wi dening has
occured sufficiently to all ow vegetation establishment sufficient to resist

hi gher flows (Barrett et al. 1993);

7) Livestock selection. Swanson (1985) and Roath (1980) indicated that within



breeds, or even herds, certain individuals tend to spend nore time in the
bottons while others tend to forage out. Culling has been suggested to rid
herds of individuals that spend di sproportionate times in the bottoms (George
1995 draft). Speculation is that this behavior may be either genetic or

| earned, as by a calf fromits dam Docunentation on this option is primarily
anecdotal and research is needed.

8) Attraction of livestock out of riparian areas. George (1995 draft)
provides a review of practices that tend to reduce the tine livestock spend in
riparian areas. Upland seedings (Storch 1978, Durbin 1977), seeding and
fertilization or recently burned areas (Swanson 1985) can reduce pressure on
riparian zones. Supplenental feeding away from water can al so inprove

di stribution (Mdougal d, Frost, and Janes 1989) in wi nter pastures. Wter
devel opnents apparently haved m xed results. Stockwater devel opment can
significantly reduce use of stream and spring areas (Cl awson 1993) although
Gllen et al. (1985) found cattle preferred the quality of free flow ng water.
M ner et al. (1992) observed a 90% reduction in the time a stream area was
used in the winter by placenment of a watering tank, presumably because of the
warmer water in the tank

9) Herding. Herding has been used successfully to help distribute |ivestock
away fromriparian areas (Claire and Storch 1977; Storch 1978; Cheney, El nore
and Platts 1990). However, herding is |l abor and tinme intensive and many
operators cannot nake the necessay comm tnent to nake this practice effective.
10) Barriers. Various types of barriers can be used to discourage |ivestock
use of particularly sensitive areas (George 1995 draft). Prototype electronic
(fencel ess) control also has been tested with positive results (Quigley et al
1990) to discourage or exclude |ivestock; however further research is needed

on equi prent devel opnent and testing.

Prescribed grazing strategies for riparian areas typically integrate severa
of the options above, to pernit successional advancement of the vegetation

whi | e satisfying management requirements of the livestock enterprise. A



description of several prescribed grazing strategies (which will be referred

to fromnow on as grazing systens) foll ows:

1) 3-pasture, rest rotation system -- The typical grazing timng for a pasture
inthis systemis for grazing in spring of year 1, sumer of year 2, and rest
in year 3. Shrub consunption is light in year 1 because upl and herbaceous
material is green and palatable in the spring. Grazing in year 2 is tined to
begi n after upland grasses have produced ripe seed (usually nmd July). The
desired utilization for upland grasses is 60% or |ess but because the upland
vegetati on has dried and has |ost palatability, concurrent utilization of

ri pari an herbaceous vegetation nmay be 80 to 90% or nore. Shrub utilization
escal ates concurrently with riparian herbaceous utilization |evels exceeding
45% The benefit of this strategy is that it pronotes plant vigor, seed
production, seedling establishment, root production, and litter accunul ation
of the HERBACEQUS conponent (conpared with season-1ong grazing). The detrinment
is that shrub utilization in the 2nd year of the cycle can outweigh the growth
accruing fromyear 1 and 3 of the cycle. In a nutshell, this prescribed
grazing strategy was designed to satisfy the physiol ogi cal needs of herbaceous
speci es and does not satisfy the sane needs for the woody species. Excessive
shrub utilization can be prevented by restricting utilization of riparian

her baceous vegetation to 50% or less in the 2nd year (seed-ripe year) of the
cycle (Clary and Webster 1989). Additional favorable practices include
separating the riparian area into a separate pasture, managed according to its
speci al physi ol ogi cal needs, or adding nore pastures to achi eve additiona

rest (El nore 1992);

2) 3-Pasture, deferred rotation system -- In Elnore (1992), deferral of
grazing is rotated anbng pastures and years. A pasture on a 3 year cycle would
be grazed in early spring in year 1, late spring in year 2, and sumrer in year
3. (There are other deferred rotation systenms, for exanple a 4 pasture system
in Heitschm dt and Tayl or 1991). This system does not pronote growth of woody

speci es, because of sunmer utilization. The herbaceous conmponent benefits from



the periodic growi ng season rest. Thus, with respect to the response of the
her baceous and woody conponents, this systemis sinmlar to the rest rotation
system above;

3) Early rotation grazing system -- In Elnore (1992), a pasture in this system
is rested for a portion of the growing season. A pasture nay be grazed in
early spring in year 1 and late spring in year 2. Effects on the herbaceous
vegetation are m xed. Benefits to herbaceous vegetation accrue fromthe
regrowth after livestock are renpved. Seed and root production are not al ways
enhanced and this represents a detrinental effect. Wody species can benefit
by escapi ng summer browsi ng by |ivestock

4) Rotation grazing system -- In Elnore (1992), a pasture in this systemis
rested for a portion of the growing season, simlar to the early rotation
grazing system above. A pasture may be grazed in spring in year 1 and sunmer
in year 2. Again, herbaceous plants typically benefit but the woody species
decline as a result of the sumer utilization. An acceptable use of this
system woul d be on | ow gradient, w de valley sites dom nated by herbaceous

grasses.

Season-l ong grazing, spring and fall grazing, and spring and summrer
grazing are not reconmended grazing strategies for producing successiona
advancenent of riparian vegetation. Table |. presents generalized
rel ati onshi ps between stream system characteristics, riparian vegetation

response, and grazing season or grazing system



Table I.

General i zed rel ati onshi ps between grazing strategy,

stream system characteristics,

veget ati on response (adapted from Buckhouse and El nore 1991).

St eep, St eep, Mbder at e, Mbder at e, Flat, Low | Flat,
Low Hi gh Low Hi gh Sedi nent Hi gh
Sedi ment Sedi ment Sedi ment Sedi ment Load Sedi ment
Load Load Load Load Load
Grazing
Strat egy
No Shr ubs + + + + + +
Grazing Her bs + + + + + +
Banks 0 0to + 0 + + +
W nt er Shr ubs + + + + + +
Her bs + + + + + +
Banks 0 0to + + + + +
Early Shr ubs + + + + + +
Growi ng Her bs + + + + + +
Season Banks 0 0to + + + + +
Def erred Shr ubs - - - - - -
Her bs + + + + + +
Banks 0to - 0to - 0to + + + +

and riparian




3- pasture Shr ubs - - - - - -
rest Her bs + + + + + +
rotation Banks to to O0to + + +
Def erred Shr ubs - - - - - -
Rot ati on Her bs + + + + + +
Banks to to Oto + + +
Early Shr ubs + + + + + +
Rot ati on Her bs + + + + + +
Banks to to +to + + +
Rot at i on Shr ubs - - - - - -
Her bs + + + + + +
Banks to to Oto + + +
Season- Shr ubs - - - - - -
Long Her bs - - - - - -
Banks to to - - - -
Spring Shr ubs - - - - - -
and Fal | Her bs - - - - - -
Banks to to - - - to O Oto +
Spring Shr ubs - - - - - -
and Her bs - - - - - -
Sunmer Banks to to - to O -to O 0Oto +




Note: - = decrease; + = increase; 0 = no change. Stream gradient: steep = >4% noderate = 2 to 4% flat = 0

to 2%



A nunber of case study exanples of riparian area inprovement using one or a
conbi nati on of the options and strategies discussed here are presented by

Ki nch (1989) and Chaney, Elnore, and Platts (1990, 1993). There are many nore
in the Colunmbia Basin and throughout the west. Each is unique in its own
particul ar setting: stream characteristics, valley bottomtype and soils,
potential vegetation, relationship to upland topography and vegetation, etc.
Therefore, nost are unique in the particular strategy to acconplish the
observed i nprovenent. There are no cook book or "one size fits all"

prescriptions for |livestock grazing in riparian areas.

At a mnimum Chaney, Elnore, and Platts (1993) propose that any successfu

grazing strategy will:

- Limt grazing intensity and season of use to provide sufficient rest to

encour age plant vigor, regrowth, and energy storage;

- Ensure sufficient vegetation during periods of high flow to protect

st reanbanks, dissipate energy, and trap sedinments;

- Control the timing of grazing to prevent damage to streanbanks when they are

nost vul nerable to tranpling.

For many of the successes docunmented, conplete |ivestock exclusion for two
years or nore allowed initial recovery to begin, thus enhancing the effects of

i mproved managenent inplemented thereafter

I ncorporating practices that limt concentrations of |ivestock, pronote
avoi dance, or lure livestock away fromriparian areas hel p acconplish the
requirenments listed above. In addition to the often cited water quality

benefits of filtering sedinents and ameliorating tenperature extremes, these



practices have a positive affect on bacterial and protozoal contam nation from
feces. Larsen (1995 draft) indicates that only feces that land in, or very

cl ose, the water have a mmjor inpact on water quality. Fecal concentrations
in the streamare |owered by practices that help keep livestock away from or
l[imt the time near a stream Water quality and quantity, as well as
productivity of riparian and wetl and systens are identified as nmajor issues to

be addressed by the Interior Colunbia Basin Ecosystem Managenent Project.
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