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The other extreme…

Picture Credit: G.J. Charlet III, Clinton, LA Vol. Fire Dept. via flickr.com



Nothing New Under the Sun

Columella, 1st century Roman historian:
“(Hay must) not be gathered either too dry or too green. In the former case, 
if it has lost all its juice, it is only good for bedding; in the latter case, if it 
retains too much of its juice, it rots on the scaffold and, when it has become 
hot, often ignites and catches fire.”

Pliny the Elder, 1st century Greek historian:
“When the grass is cut, it should be turned towards the sun and must never 
be stacked until it is quite dry. If this last precaution is not carefully taken, a 
kind of vapor will be seen arising from the rick in the morning, and as soon 
as the sun is up it will ignite to a certainty and so be consumed.”



Hugo Miehe, a botany instructor at the University of Leipzig, published 
“The Spontaneous Heating of Hay” in 1907, in which he had isolated 
micro-organisms that he named as being the causal agent of hay heating. 
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Safe Temperatures

Maximum Internal Bale Temperature (Coblentz and Hoffman, 2009)

Coblentz and Hoffman 
(2009)



Losses During Storage
• Even when hay is baled at the target moisture 

(15% moisture for round bales; 18% for squares), 
the forage will go through a “sweat” for 2-3 wks.
 Moisture is driven off, heat is given off, and DM dec.
 A 1% decrease in moisture ≈ 1% decrease in DM
 Moisture tends to equilibrate at 12% during storage
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Accuracy of Various Hay Moisture 
Probes – 4th cutting
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Determining Moisture
Methods:
4. Hay Moisture Testers/Probes
3. By feel (if calibrated).
2. Microwave moisture test



Determining Moisture

Methods:
4. Hay Moisture Testers/Probes
3. By feel (if calibrated).
2. Microwave moisture test
1. Moisture tester (e.g., Koster)
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Determining Moisture

Methods:
4. Hay Moisture Testers/Probes
3. By feel (if calibrated).
2. Microwave moisture test
1. Moisture tester (e.g., Koster)
1’. Moisture meter within the baler?

Picture Credit: SloanExpress.com
Picture Credit: RuralKing.com



Carbohydrates
(sugars)

O2 + H2O

Aspergillus
Penicillium

CO2
CO2

CO2

HEAT

CO2Bacterial
Decomposition



Hay Preservation Additives

• Rock Salt

No effect on mold growth

Increases palatability

Not recommended.



Hay Preservation Additives

• Organic acids
• Buffered acids

Prevents heating, but maintains moist 
environment for microbial activity. 

DM losses often offset DM gains.

Beneficial when moisture is 18 – 25%



Preservatives

Group Moistur
e

Volume
Wet 

Weight
Dry 

Weight
DM 

Density

% ft3 lbs lbs lbs DM/ ft3

High 27.4 40.7 644 467 11.5

Medium 23.8 40.7 626 476 11.8

Low 19.6 42.1 613 494 11.7

SEM 0.80 0.39 9.3 10.4 0.20

Application of Propionic Acid Preservative1 to Large Square Bales2

of Alfalfa/Orchardgrass Hay (Coblentz and Coffey, unpublished)

1 Rates: 0, 0.6, or 1.0% of fresh weight.
2 Large square bales were 3 x 3 x 6 ft.



Maximum Temperature

(Coblentz and Coffey, unpublished)



NDF

(Coblentz and Coffey, unpublished)



Organic Acids are Corrosive



Organic Acids are Corrosive

Same baler, 2 months later.



Hay Preservation Additives

• Bacterial/microbial inoculants

Those tested have no consistently 
demonstrable effect.

Some have had inconsistent 
effects (some positive, some no change). 

Effectiveness in Humid South is 
questionable (high humidity)

Requires real-time moisture 
measurement (rate adjustment)



Photo credit: Dr. Garry Lacefield, Univ. of Kentucky
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