Haylage:
Back to the Basics

Michelle Windle, PhD
Forage Products and Dairy Technical Service Specialist

Objective: Set the Stage

* Silage and Fermentation 101
e Clostridial Fermentations
* Moisture

* Density
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Hay (lage?)
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Proper forage handling and
management can reduce DM losses

DM Losses DM Losses

With Good With Poor
Management | Management

Respiration 0-4% 10-15%
Fermentation 4-6% 10-15%
Seepage 0% 5-10%
Storage (aerobic) 5-7% 10-20%

Total 9-15% 20-40%

Economic Impact of DM Losses
(Based on $40/ton as-fed)

Tons of 10% 15% 20%
i silage/year (Excellent) (Average) (Poor)

5,000 $20,000 $30,000 $40,000
10,000 $40,000 $60,000 $80,000
20,000 $80,000 $120,000 $160,000
50,000 $200,000 $300,000 $400,000

100,000 $400,000 $600,000 $800,000
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Harvest window:
The intersection between yield and quality

Harvest here,
(usually ~28 d)

Quality, %

Effects of Harvest on RFV/Q

* Assume harvest losses of ~10 — 20 RFV/Q points
* Could be more with greater leaf loss

* Desired end RFV/Q

* Depends on what ration requires....
* Silage 170-180
* Hay: 150 or up
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Goal of Making Silage:

Use bacteria to get the most good
quality feed out of the silo as
possible

cropisstillrespiring,  Phases of Ensiling:

using sugars and proteins Begins once the silo

Aerobic bacteria are alive and isddpvered and
and they use sugars and protebxygen is gone; Begins once silage

produce heat Continues so long as is exposed to oxygen;
Fermentation cannot begin ugiidygen is absent  Also known as “spoilage”
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If pH doesn’t drop quickly...

* Loss of DM and Energy
« Inefficient bacteria are able to flourish
¢ Valuable nutrients are consumed

* Excess heat produced

* * Growth of undesirable microorganisms
* i.e. Listeria, Clostridia

* Loss of quality

* Loss of palatability

A low pH inhibits Clostridia

* Present everywhere: soil, equipment, on
the plant

* Clostridia # butyric fermentation

. * Clostridia love:
* Wet silages
* High pH
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Examples of Clostridia-Prone Silages
* Wet alfalfa

* Rained-on alfalfa
* Slowly-filled silo

* Improperly sealed silo

Negative effects of Clostridia

* In the silo
* Butyric acid production wastes DM and energy
* Loss of true protein
* Loss of protein quality
* Ammonia formation
* Biogenic amine formation

 * In the cow
* Decreased palatability of feed and intake
* Rumen upsets

* Ketosis

* Increased risk of HBS?
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How to Avoid Butyric Silages

* In an uncompromised crop, naturally-occurring lactic
acid bacteria grow faster than Clostridia

* Ensile at the proper DM; cover and seal the silo
quickly and well

* If you know you have a susceptible silo, feed ASAP

* Use a good-quality up-front fermenter

Inoculants Can Improve Fermentation
and Aerobic Stability

* Improved fermentation
* Rapid pH drop
* Can reduce protein degradation
* Can limit the growth of undesirable microorganisms
* Lactobacillus plantarum, Pediococcus pentosaceus

=~ * Minimized spoilage
* Antifungal acid minimizes the growth of spoilage yeasts
* L. buchneri
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* Fermentation/Shrink

* Feed quality

Intake/Production

* Packing density
* Aerobic stability
* Yeast counts
* DM Losses
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Moisture Affects:

13 15 16 17
DM Density, lb/ft3

20

e Pack tightly

i ¢ Heavy tractors

o 72

* 6-8 inch layers

e Keep tractor on the pile

Packing well jump-starts
fermentation and limits spoilage
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Progressive Wedge Encourages Optimal
Density to protect Forage Quality

Progressive wedge \
| Height before length m

Length before height

In Summary,
The Ideal Silo....
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Can be driven over
from all directions...

Has a 3:1 ratio of width:height...
(not less, but more is OK)
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~ Has great densities...
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Fits the Structure...

Summary:
Why is alfalfa such a challenge?
__ + WEATHER

* High buffering capacity + less available sugars
= slow fermentation and higher pH

. Difficult to wilt

* Difficult to pack when dry

* Easily heat damaged at higher DM (>50%)
. Easily goes Clostridial at low DM (<30%)
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Thank you!
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