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MANURE MANAGEMENT IMPACTS

INTRODUCTION

HOW ARE WATER-QUALITY DATA COLLECTED? ) SUMMARY OF FINDINGS

The Discovery Farms program was created to determine the S—— o 7 o In Wisconsin, manure is applied in many different ways and at different times of the . A ] lv 50 the £ ¢ ¢
environmental impacts of the diverse farming systems that exist in ) %—b y /’4/)( 12 £ year depending on the management style of the producer. Manure is applied by pproximately o0 percent ot the tirst year of surrace-
Wisconsin. If negative impacts are identified, program staff work with . B e oo B This is a typical : [\ — Waterleve ' 2 SUHFEEE SR ing &5 urel 8 by InREiiem Tnd [MeEmpariien i te sall. SEme water runoff occurred when the ground was frozen.
the producer to see if the farming system can be modified to mitigate T y . A equipment installation 3 ‘ / [\ o Sm‘;.g v g el el mantre every 2 UHAITBLR, Lo ha_ve storage, Wa't.unt'l the crops are i .
environmental impacts for the surface-water < I~ "\ — Cumulative precipitation | [0 & gone and the ground is firm enough to operate equipment on. In Wisconsin, these o Surface-water runoff occurred primarily in the late
4 - o o % 9 0.4 02_, . . . . . . 0 i i
while ensuring that the monitoring stations. s [ ] o s\ s conditions typically occurin early spring or late in the fall and into the winter. winter (February and March) and spring, when
P _ e &Y | TS o o g ! ’ —~— e Unfortunately, the periods during which producers in Wisconsin typically apply . .. i
armlng Operatlon Surfictal depositsofWisconsm ‘g - '1_ _ _ ,ﬁ _'!" "_ . T' : ijr:gltgl? rEfrigeratEd " [:/16/041830 6/04 19:00 6/16/04 18:30 6/16/04 20:00 6/16/0I420:30 6/161 6/16/042200 16042230 6/16/[;423:00 6/16/[;423:30 6/17/040:20 manure Often COlnC|de Wlth Some Of the perlOdS |n Wthh the pOtentlal fOI' vegetatlve cover Was mlnlmal and SOIIS Were WEt
rgrr;?ln;econorﬂlcally {x\/ o e S IR A = l surface-water runoff is high. This creates a potential risk to water resources. (April-June).
viable. Researc o g
information is also used : What is the affect of manure application timing to phosphorus losses? * The periods in which producers typically apply manure
itr?1 efouvceate and to B s i Total phosphorus losses, winter 2004 to fields in Wisconsin often coincide with the periods
prove '?' 250 250 . in which surface-water runoff is most likely, creating a
communications among y All data are retrieved at least twice per day via communications devices - I : :
the aaricultural : e L _ ' B _ 20 2 = Dissolved reactive phosphorus | potential risk to water resources.
gricuitu and all data are stored in the USGS National Water Information System T 2 z -
community, consumers, L _ S m— mN S 1 _
researche»;s and L‘ IARED S e This is a hydrograph for a typical runoff event. The bottles in the photo are the actual samples = - = e A small percentage of the annual Suspended sediment
e i : 3 Constituent List coleeteelERg et SR AT E = z losses occurred when the ground was frozen.
- 0.50
identify and implement — : - o com _
- - g LL ‘ SUETEnTEe Seme Nitrate plus nitrite nitrogen oo o [ ]  Over half of the annual nutrient losses occurred when
effective environmental [ Sondant rve = Total dissolved solids Ammonium nitrogen 1 (i : _— : 81 B2 63 2 52 53
_ P & _ ud An event loss or yield (in pounds/acre) is calculated by multiplying the constituent Site the around was frozen
rr}: anagergent Gllara ctlcels _ Botal ||Jhodsphorus . Ec;]tlal _deeldahI nitrogen concentration by the event volume and dividing by the basin area. e spptcetion [ 2500 e 9 '
that are based on rea issolved reactive phosphorus oride — _ _
. . -
Sl and £lis T e Liquid dairy manure was surface applied on February 13, 2004 in basins B1 and B2 at Nutrients |(_)St to surface Wa_ter rum_)ﬁ In the frozen
compatlble with o N | | the rate of 4,300 gallons per acre. ground per|0d were mOStly In the dlSSOIVEd form.
profitable agriculture. AGRICULTURAL RUNOFF DATA  Management (other than manure application) in the basins was similar, highlighted by Nutr | . i tod with
L the same crop type in all three basins. e Nutrient losses were not necessarily associated wit
The U.S. Geological Survey (USGS), in cooperation with Discovery _ _ _ * The magnitude of total phosphorus losses in surface-water runoff during periods of sediment losses.
Farms, has installed 21 water-quality monitoring stations on 7 farms in How much surface-water runoff was produced by these farm fields? What does the frozen ground period contribute to the annual frozen ground was greater at B1 and B2 than at B3—this is likely due to the manure
various physiographic and hydrologic settings in Wisconsin. The study Non-frozen precipitation and runoff depth surface-water runoff? ?‘;pl'cat'or‘don FFebbruary 113; 2200001 f d d - e Most of these nutrient losses were likely due to manure
: : : > e ground on reopruar , dS 1rozen anda snow coverea—runo egan on - .
design allows for water-quality comparisons to be made both Nov. 2003-Oct. 2004 Farm B Febrﬂarc 800 Was e W ERY - : application on frozen, snow-covered ground, shortly
within-farm and between farms to help understand how each farmin OF d ’ ' . . . . "
: i - U 0 10 precip. events* roZeh G e Most of the total phosphorus lost during periods of frozen ground was in the dissolved preceding snowmelit.
system affects water quality. Depending upon the hydrologic setting of - — H Non-frozen ground form
: 5 c R, 1.0 [ A ————————— Non-f ipitati . . i} i} . i .
the farm, monitoring stations can be located in grassed waterways, T R::of:ozen PEEREEER Annual surface-water runoff, broken down into frozen | e Both liquid (dairy) and solid (heef) manure applications

within streams, or in subsurface tiles. Sites will be monitored for five to
seven years to allow two to three years of background data, and three

ground and non-frozen ground periods.
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--------- 30-year average annual
precipitation

resulted in nutrient losses to surface-water runoff.

to four years of data collection after management strategies are g 25 S  Approximately 50 percent of the first year of surface-water runoff Basin B1 at the start of snowmelt,
S e A . showing liquid manure on top of snow
Implemented % 20 precipitation events greater than 0.25 Occurred When the ground was frozen. .
Farm B E 5 Percent loss of constituent by period of runoff
. . . .E 100%
This poster will focus on the data from Farm B in LaFayette County g o
(outlined in yellow above). Farm B is located in southwest Wisconsin z 10 -
and has been an established no-till/direct plant system in a = : 0%
. . . .
corn/soybean I’Ota’[IOHI fPI’ OVG_I’ 15 years. This farm also fInIShe.S beef 600 = Non-frozen ground Total phosphorus losses, winter 2004 and 2005
steers and was a participant in a state-funded watershed project that 0 B o = Frozen ground 4,00
helped pay for the implementation of barnyard runoff-control devices Sgg.gﬁfﬁgn Runoff 4°°f’ 350 = 2004 e
. . .o . . 30% IS gra emonstrates tne
and field terraces. The solls are classified as deep, well-drained silt . 3.00 = 2005 aﬁec% Ofpmanure o
loams, which are considered to be some of ’_the most prod_uctive In the Precipitation highlights: - § 2.50 timinf?c on si_urface-watefr
area. The manure management application is a combination of Below 30-year average annual precip: above average precip. in spring, below O oan Tt pmosnors Suspende 2 2l ;ﬂgﬁndq;:r'itg'dk;ig’:iz:h ;Oezaerr; Liquid manure on snow.
surface-applied bedding pack beef manure and liquid dairy manure average precip. in summer/fall. sediment @ 150 of monitoring data. _ _ _ _
from a nearby farm. There are 3 surface-water-monitoring sites located  Approximately 4 percent of the measured precipitation contributed to | | 100 11 coay conn * Understanding the relationships between water quality
between three separate grassed waterways, and the contributing surface-water runoff . tOVer ?alf of thte nutrle?fts (r’fotalhnltrogendand to]:[al phosphorus) were lost 0.50 — and the timing, rates, and methods of manure
basins range in size between 17 and 39 5 acres. 0 Surrace-water runoitr wnen the grouna was irozen. 0.00 5 ” - - - . - - - .
: _ 0 * Asmall percentage of the annual suspended sediment runoff occurred | application partlt_:ularly |_n the wmter_ IS a-blg step
- when the qround was frozen. - 10/19/04 4,100 gallons per acre
When did the surface-water runoff occur g toward understanding the impact of Wisconsin

Application date 10/29/04 ~143 tons pen manure - -
andvolume | 10/8/04 -3 tons penmanure | T T ons agriculture on the environment.

2/12/05 ~65 tons, 2/19/05 ~78 tons pen manure

Surface-water runoff totals for Farm B, November 2003-April 2005 /
3.00
. ()

Sites B1 and B2 showed a decrease in total phosphorus losses between frozen-ground

These two observations indicate that a majority of the periods for 2004 and 2005, while B3 showed an increase.
nutrient losses during the first year were not associated with

250 Bl Farm B: 3-basin average runoff

@ 200 == O == ) : ) - The decrease at B1is likely due to not applying manure in February, 2005. ] _ _
£ : = : = sediment loss. Why: - The increase at B3 is likely due to the January and February manure applications Other contributors to the Discovery Farms program include:
= 1 = = = = Manure management was an important factor. in 2005—most of the runoff occurred 2/3-2/14. Natural Resources Conservation Service
§ oo = & = & N / e Site B2 showed little change—this is likely due to a relative increase in the volume of . .
= % = ® runoff at B2 from 2004 to 2005 compared to B1. Wisconsin Department of Natural Resources
050 * The manure applied in basin B3 in 2005 was beef pack manure, indicating that both Wisconsin Milk Marketing Board
- gﬂzlltijt;nd solid manure applications can impact agricultural surface-water runoff Srffassional Definy Brodueers of Wiesenst:

Wisconsin Dairy Business Association
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Wisconsin Pork Producers Association

e All of the surface-water runoff occurred either when the ground was
frozen, or when soils were wet and vegetative cover was minimal.

Beef pack manure being Wisconsin Farm Bureau

applied.
. ) Discovery Farms USGS Wisconsin Water Science Center
A majority of the annual nutrient losses P.0. Box 429 8505 Research Way
d when th d fi : e
occurred when the ground was Irozen Pigeon Falls, WI 54760 Middleton, W1 53562
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