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RESULTS

« Streambank characteristics
—Willow Creek watershed
« Percentages of bare ground on the streambanks of CSU pastures were greater
§P<0.0)5)t an CSR pastures in August, 2007 and May, July, and October, 2008
Fig. 3).
« Percentages of bare ground within 33.5 m of the streambanks of CSU pastures
were greater (P<0.05) than CSR pastures in August, 2005, August, September,
and October, 2006, and May, September, and October, 2008 (Fig. 4).
aiThere werne no differences in the percentages of bare ground on (Fig. 3) or
Within83:5 m (Fig.4) of the streambanks 0f CSR or RS pastures.
ntages

JUSTIFICATION
« Previous studies have suggested that sediment, nutrient
and pathogen loading of surface water sources were
associated with stream'bank erosion and manure
deposition caused by cattle grazing near pasture streams

« Improved grazing managemeht practices that control the ‘Per €S df manure cover on streambanks of CSU pastures were greater
timing, frequency, duration, and intensity of grazing in .ﬁ pastures in July, Se Em‘ber. and October, 2005, June and
riparian areas should provide producers with cost-effective 6, June and June, 2004 and October, 2008 (Fig. 5).

alternatives to total exclusion to enhance water quality of

ges of Manure coverwithin 385 m of streambanks of CSU pastures,
pasture streams.

g
ater fP<005) than CSR paStures in July and September, 2005, August,
-y "2 ,aﬂﬂwlytﬁrough September, 2008 (Fig. 6).

« Percentages of manure céver on the streambanks in RS pastures were greater
(P<0.05) than CSR Rastures in September and October, 2005 (Fig. 5) and were
only less (P<0.05) than CSU pastures in June through August, 2008 within 33.5
m of the streambanks (Fig. 6).

« Streamhank net erosion and erosion/sedimentation activity did not differ
between grazing treatments (Fig. 9), but erosion/sedimentation activity was
related to stream stage in CSU (r?=0.53), CSR (r?=0.83), and RS (r?=0.86).

= - i — Rathbun Lake watershed

Figure 11. Percentage of observations « Percentages of bare ground within 30.5 m of pasture streams were only weakly

of cows inWillow Creek (r2=0.19) related to stocking rate per unit stream length (Fig. 7).

+ Percentages of manure cover within 30.5 m of pasture streams were related
(r?=0.39) to stocking rate per unit stream length (Fig. 8).

OBJECTIVES
. 1;10 implement a research, education, and outreach program
that:

- Quantifies the effects of pasture management on ¥ =9.42+11.23x - 2.82¢ (* = 0.19)
sediment and phosphorus loading of streams; R:

—Evaluates the effects of pasture characteristics, grazing
management, and microclimatic factors on the
temporal/spatial distribution of grazing cattle in riparian
areas; and i

—Demonstrates cost-effective managementjpractices to
reduce nonpoint source pollution in two lowa

2006-07

watersheds = Streambank erosion rates were not related to stocking rate per unit stream

length (Fig. 10).
0.4 06 08 1 12 14 16 18 v « Temporal/spatial distribution of grazing cattle
- - ) Cow-days/stream ft — Willow -Creek watershed
MATERIALS AND METHODS e o e - « Proportions of time: th?l caltl(e were)in (Fig. 11) gr within 33.5 mh(Fig. 12) of
- Wil i i i i i i pasture streams‘were lower(P<0,05) in CSR and RS pastures than CSU
Willow Creek watershed (Figure 1) Figure 3. Effects of grazing management Figure«7. Effects, o_f s_tocklng rate by period Psfuros, BUmevens P et ol i L altl Swe e I s TR G 5

—Pastures on bare ground on stream bank on bare ground within.30.5 m of stream 2% of the time,

+Six replicaleﬁi 12.5-ha pastures bisected by 142 m

« Presence of off-stream water reduced the proportion of time that cattle were'in
Stream reacl i i

orwithin 33.5 m of pasture streams in summers when low precipitation.

—Cattle . y=0.17 +.70x - 0.12x* (* = 0.39) . d " minimized natural sources of off-stream water (Data not shown)
« Fifteen fall-calving cows/pasture from mid-May-through . =~ Rathbun Lake watershed
October of 2005 through 2008 o ! « Proportions of time that cattle in five pastures were in the streams or ponds
—Treatments 2 £ ranged from 0.2 to 2.3% and were within 30.5 m of the stream ranged from 2.5
+Continuous stockingwith unrestricted stream access g 6 o to 27.3% (Fig. 13).
CSU) & = - HE « Cattle'presence in riparian areas were related to the'percentages of the pasture
«Continuous stocking with stream access restricted to . . within 30.5m of the stgeam as affected by pasture size and shape in spring
stabilized crossings (CSR) . ° e auy | Aw | Semt | Avg (r?=0,76), summer (r2=0.63), and fall (r2=0.92). v
«Rotational stocking with grazing of the riparian } Month X
paddack restricted to a minimum.sward height of 10 cm ’ 5 o 5 5 % 3
or amaximum of 4 days o oz c"ﬁ Df 1/ [“ 1:{ e v Figure 12: Percentage ofiobservations IMPACTS LN
¥ ow-days/stream o i
N.\e;a;sr:reemswalfd b si B et | Y =« of cows within 33.5 m of Willow Creek . « Restricting pasture stream access of grazing cattle to stabilized crossings or
oty A O Bare Ground Wit 358 M of BanK. Figure 8. Effects of sfocking rate by period 4 A% e hbore Gl e PR o P R & T A ey
+Bare and manure-covered ground by zone SMIEILLS 2o he Tk Bl 5 I 3 ... * Because the temporal/spatial distribution of grazing cattle is related to pasture
—Monthly size and shape, Best.Management Practices for the protection of pasture
§ RpLal SpenaTis Qo PRI 4 Z‘lrrizrr:i;:u greosslil()er;sc’)fes‘ahs‘ijg ;Trdelz:gszlezams;ur’eﬁ;ed to sl;eam hydrology
ﬁgeﬂﬁﬁylpaslure fitted with GPS collar, for 2 weeks 9 and not related to.grazing management or stocking rate. 3

: A OUTCOMES

<"Results of this project have been the basis for the following:
~Presentatiofis and workshops « 1

+ *Riparian Grazing Workshop'for USDA“NRCS, Soil and Water:Conservation District, and
| Cooperative Extension Perspnnels August 19-20, 2008 Chariton 1A -

—Off-stream water provided at a minimum distance of
21?| m from the stream during 2"d week with GPS
collar '

« Streambank erosion
—Erosion pins monthly
# ~Ground-based LiDAR in spring and fall

« Rathbun Lake watershed (Figure 2 2005 2006 2005 2006 2007 3
Past, Fig )  *¥Grazing management of beef cows to limit non-point source pollution of streams in -
i Pastures . . Net erosion Erosion/sedimentation Midwestern pastures’ presented at the McNay Research Earm Field Day, August 28, 2007,
«Riparian characteristics and streambank erosion 4 activity Chariton, IA} lowa Forage ConferengeyNovember 20, 2007, Des Moines, IA; and Cornbelt
v ’ i - W, - - r . ’ - Cow-calf Conference, February 23, 2008, Ottumwa, IA. '
e T A Eigtee S EReer LM 7B AN SHiER ¢ Figure 9, Net erosion and erosion/sedimentation < ¥ Three presentations a the annual mesting of the American Society of Animal Science,
+Temporal/Spatial distribution of cattle} on manure cover on stream bank activity on banks of Willow Creek July 7-11, 2008, Indianapolis, IA, two presentations at the annual meeting of the Agronomy
—Five pastures Society of America/Crop Science Society of America/Soil Science Society of America, and
~Measurements AR . Fne o at the National Workgroup on 2 Phosphogus
-f;vvaéﬁegg?gﬁhglant species and bare and manure- r" y g . - Extensign publications - -
- ’ s H < AG ) :
=Within 15.4 m of stream bimonthly. E r N 53 m[pmde(a Wl R el _projects.html)
« Stfeambarnk erosiof f & . ~Figure 13, Percentage of observations ¥ '. Foug papers in the 2008 lowa State University Animal Industry.Répost
—Erosion pins every 3 months: ’ 3 » of cows in,orywithin 30.5 m of a stream (http:/www.ans iastate.edulieport/air/?pg=tablecontentos) .
«Temporal/Spatial'distribution of cattle k| or pond.in pastures in the Rathbun —Web-based course . ’

—Two_to three cows/pasture fitted with GPS collars'fer
2 weeks in spring, summer, and fall

Lake watershed + Animal /Agronomy:543 of Livestock’

Net Ani
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