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Introduction

Post harvest gpplication (topdress) of liquid dairy manure to afalfa has been adopted on
Midwest dairy farms as a method to reduce the amount of manure requiring summer storage.
Recently, dairy consultants and dairy producers have specul ated that topdress manure application
on dfdfamay negdivey dter dfdfa slage fermentation on subsequent harvest. An exploratory
research study was initiated at the Marshfield Agricultural Research Station (MARS) to examine
the effects of top-dressed liquid dairy manure on second cutting dfadfa slage fermentation.

M ethods
Field Methods

Four grip plots were established at the MARS with the following treatments. a positive
control with no manure application (C), top-dressed manure at arate of 5000 gal/acre on second
crop regrowth 5 days (S), 15 days (V), and 32 days (B) after first crop harvest. Within each of
the manure trestment plots, four replicates of afdfaforage after a 16-hour wilt were collected for
pre-engling andyss. To smulate normd ensling methods, four replicates of dfdfaforage were
aso endled into 8x24 inch mini-slosfit with gasrdief vaves. Theforage waswilted for 16 hours
before harvest. The treatment forages were dlowed to ferment for 98 days.

Laboratory Andysis Methods

The pre- and post-ensiling dfafaforages were evaduated for dry matter by atwo-stage oven
dry matter determination. Wilted pre-ensiled dfdfas were dso evauated for lactic acid bacteria,
enterobacteria and cologtridia spores. The treatment forages were diluted 10:1, homogenized in
ablender, and analyzed for lactic acid bacteria, enterobacterial and clostridial spores using pour-
plate technique for the former two and spread-plate technique for the latter.

Slage sampleswere aso diluted 10:1 and andyzed for enterobacteria, clogtridial sporesand
fungl. The pH of slages was measured on the diluted sample. A portion of the diluted sample was
centrifuged and the centrate was andlyzed viaHPL C for fermentation products. Another portion
of thediluted samplewas acidified with 25% trichloroacetic acid and centrifuged. Thecentratewas
andyzed for anmonia usng a nitrogen autoanayzer.
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Statistical Methods

Data were evauated as a completely randomized design using GLM procedures of SAS.
Pre-planned contrast were conducted © vs S, V, B) and (SvsV, B).

Reaults
Pre-Endled Forage

Manure gpplication on dfafa foliage had a gnificant effect (P<0.001) on the dry matter
content of dfalfaforage. We believe these data in part are logicd. The negative controls of
applying 5000 gal/acre of liquid manure applied to V caused severe burning and senescence of the
dfdfa foliage. Liquid manure applied to B resulted in smilar effects dthough the burning and
senescence of the afafawas less severe as the manure was applied only 2 days before harvest.
Therefore, it is our observation that the increased dry matter content of V and B slage was the
result of afafafoliage senescence and dry manure particlesthat adhered to thefoliage after manure

goplication, respectively.

There was a significant difference between dry matter content of C and Safter. The reason
for the increased dry matter content of S as compared to C prior to engling is more difficult to
explain. Liquid manure for S was applied 5 days post harvest to dfafa stubble nearly devoid of
vegetative growth. A tota of 2.84 inches of rain fell on day 2 and 3 after gpplication of manure
toS. Theranfal events on day 2 and 3 after gpplication of manure to S should have washed
manure particles off dfadfafoliage or resdua stubble to the ground surface.

Application of liquid dairy manure to dfdfapost harvest, sgnificantly reduced (P<0.03) the
number of endemic lactic acid bacteriaon theforage. Therewas no difference (P>0.10) whenthe
manure was gpplied to dfafawith manure application to S being equally suppressive of endemic
lactic acid bacteriaas manure gpplicationto V or B. Themagnitude of differencein endemic lactic
acid bacteria between C and S, V or B was approximately 6.0 vs 4.5 10log colony forming
units'g/DM. This difference equatesto 968,000 less colony forming units'g/DM of endemic lactic
acid bacteria when topdress manure was gpplied to dfdfa

Endled Forage

Control dfdfaslages were wdl fermented and in contrast the negative control dfafaslage
(B) where manure was gpplied 2 d prior to engling was poorly fermented indicated by high pH,
low organic acid production, presences of butyric acid and 2,3 butanedia

Application of manure to the stubble (S) of dfdfa had little negetive effect on slage fermentation.
There was a dgnificant difference (P<0.07) in silage pH but the biologica sgnificance (.13 units)
wasvery amdl. All other Slagefermentation characteristics measured weresmilar between Cand
S dlages and both were well fermented according to industry standards. As partidly and
previoudy mentioned, manure goplication to the foliage of dfdfa (V and B) had negdtive effects
on fermentation as compared to control or manure gpplied to the stubble slages.



Conclusion

Liquid dairy manure applications to dfafafoliage should be avoided. If liquid dairy manure
goplications are made on dfdfastubble, it is advisable to inoculate the dfafaforage with aquaity
slage inoculant to ensure that adequate levels of lactic acid bacteria are available to rapidly sart

fermentation.
Implications

This study was conducted to address concerns of local producers and feed industry
representatives. The rapid response of valid research results to aloca need was made possible
by cooperation between ag research station staff, extensgon specidigts, county extension faculty,
and dairy industry representatives. The success of this study should be used as a model to help
answer future applied research needs on both alocd and statewide leve.



