Assessment of Dairy Manure Mana
to Reduce Pathogen

Contamination by bacteria and other microorganisms is a leading cause of impairment of US waters.
Runoff from animal waste applied to agricultural land frequently delivers indicator bacteria and pathogens
to surface waters, contributing to violations of water quality standards and presenting a potential risk to
public health. Improved manure management practices of known effectiveness are needed to reduce
export of pathogens from agricultural land, but specific practices to control export of microorganisms to
surface waters have not been widely developed, tested, or applied.

Study Approach Manure Sampling Sites

- Analysis of fresh and stored liquid dairy manure Fresh and stored manure was sampled at three
for E. coli and pathogens, monthly for one year working dairy farms in central Vermont over an

- Storm-event monitoring of field-sized watersheds annual cycle.One of the participating farms (Farm A)
in corn and hay production for runoff quantity and also manages the fields used in the runoff
microorganism content under present experiment.
management
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Paired Watershed Design

In the paired-watershed design, two or more
watersheds — control and treatment — and two time
periods — calibration and treatment - are used to
evaluate the effect of a change in management.
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.Stored manure was sampled monthly
by compositing multiple subsamples
from each storage structure. Fresh
manure was sampled from a sump
below the barn or from a paved
loafing area.

3.Soil cores were collected for
physical/chemical analyses.

4. Monitoring stations with H-flumes
were constructed at the outlets of the
four experimental watersheds, April
2007.

6.An on-site weather station
records air and soil
temperature, precipitation,
solar radiation, and relative
humidity.

8.Paint -tray liners are placed
randomly around the fields prior
to manure application to collect
samples of manure as applied.

Flow-proportional bulk composite
samples collected in the tank are
subsampled and analyzed for E. coli,
Salmonella, Cryptosporidium, and Giardia
by Analytical Services, Inc. of Williston,
Vermont.

Runoff Losses from

Results of Manure Analysis
E.coliO157:H7 organisms were never detected in any manure Runoff has been monitored from 19 storm events since May 2007.  Continue collection and analysis of
samples. Giardia cysts were detected at least once in manure from all Applied Manure - Hay manure samples at application.

three farms, but at low numbers (Fig. A). With one exception,
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Project Goals

1. Characterize microbial pathogen and indicator bacteria levels in dairy manure in Vermont over a full seasonal cycle.

2. Quantify runoff losses of pathogens and indicator bacteria from cropland receiving manure.

3. Assess the effectiveness of several management practices in reducing runoff losses of pathogens and indicator
bacteria under field conditions.

Calibration Monitoring Next Steps

E. col 10> - 10° MPN/g | 107 - 10° MPN/100 mL | 107 - 10° MPN/100 mL » Continue storm-event monitoring of

Cryptosporidium oocysts were found only in manure from Farm B (Fig. E coll O157-H7 ND ND ND experimental watersheds for runoff
B). Levels of both protozoa appeared to peak in late summer. salmonella 1 -49MPNIg | <4-120 MPN/100 mL | <4 - 38 MPN/A0O mL quantity and microorganism content
Salmonella were routinely analyzed only in samples from Farm A, Giardia ND - 30/g N — ND under treatments through the 2009

where they were found at moderate levels in fresh (66 - >1300
organisms/g) and stored (50 - 470 organisms/g) manure.

ND - 26/g - field season.
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Figure E. Summary of microorganism data, calibration period.
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Figure A. Giardia cysts in fresh and stored manure collected from three farms.
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Figure B. Cryptosporidium oocysts in fresh and stored manure collected from three farms. Mean event ru ﬂOff (bOth tOtaI ﬂOW (Qt) and ru nOff dePth (RO)) were

Generic E. coli were detected in manure samples at ~104 to 10°
organisms/qg, levels commonly reported in the literature. Bacteria
counts in fresh manure always exceeded those in stored manure (Fig.
C).E. coli counts were significantly higher in fresh manure thanin

both significantly higher (P < 0.05) from corn land than from hay land
(Fig.F). Although E. coli counts tended to be higher from corn land Acknowledgements .
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months compared to winter was observed (Fig. D), a pattern not

widely reported in the literature.
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Figure C.E. coli counts were significantly higher in
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combined).
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