
INTRODUCTION
It was recently demonstrated that a linear correlation between dry 
matter (DM) loss and temperature exists (Pires et al. 2018). The model 
is, however, based on a meta-analysis study and should be validated on 
real time temperature tracking during aerobic exposure of silage. 

MATERIAL AND METHODS

Total yeast and mold counts were measured prior to ensiling, when the 
silos were opened (before aerobic exposure) and at the end of AS test. 
DM losses were also recorded after AS test.

RESULTS
Table 1. DM loss recorded vs. predicted using 2 different models based on temperature (T) in the easy to ensile maize crop, comparing 2 

different structures (mini silos or big bales) and 2 different treatments (TRT) (untreated [C] and SiloSolve® FC [SSFC]), 
AS: Aerobic stability 

Table 2. Yeast and mold counts in the easy to ensile maize crop, comparing 2 different structures (mini silos or big bales) and 2 different 
treatments (TRT) (untreated [C] and SiloSolve® FC [SSFC]) **(P<0.01)

Adapting the linear correlation model (Pires et al. 2018) to temperature 
scores in mini silos and big bale silages (maize), showed a vast   
improvement in the estimation of dry matter loss during aerobic 
challenge compared to the previous model (McDonald et al. 1991), using 
a step logic approach of temperature delta versus ambient temperature 
(Table 1). In addition, it was demonstrated that compared to the 
untreated control, ensiling with SSFC reduced DM loss after aerobic 
challenge. Yeast and mold were reduced (P<0.01) with SSFC treated 
silages irrespectively of storage structure (Table 2). The response to 
aerobic challenge was delayed in big bales compared to mini silos, which 
most likely reflects the difference in mass, yet the differences between 
treatments were observed irrespectively of storage structure. 

DISCUSSION
Submitting real time temperature recordings to the newly established 
model led to a significantly (P<0.001) better prediction of DM loss vs. 
the stepwise delta to ambient T logic (McDonald et al. 1991) previously 
used. The model was robust disregarding structure (mini silos or big 
bales [P<0.001]) and also disregarding treatment (C or SSFC [P<0.001]). 
Interestingly it was also observed that there was no interaction between 
neither structure nor treatment on the model (P=0.1901).

CONCLUSION
Based on the recently developed model we found a better fit to the DM 
loss when estimating this from real time temperature recording of maize 
silage during aerobic exposure in both mini silos and big bales. For maize 
silages it can be concluded that mini silos may be used equally well as 
big bales to discriminate treatments (inoculated vs. untreated). 
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The purpose of this study was to validate the model on continued 
temperature recording in a crop (maize) typically associated with 
aerobic stability challenges. In addition, the model was tested with 
different storage structures (mini silos and big bales) to examine 
if mini silos can be used to predict silage fermentation and aerobic 
stability just as well as big bales. 
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Based on the recently developed model we found a better fit to the DM loss when estimating this from real time temperature recording of
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MATERIAL AND METHODS

DISCUSSION
Submitting real time temperature recordings to the newly established
model led to a significantly (P<0.001) better prediction of DM loss vs.
the stepwise delta to ambient T logic (McDonald et al. 1991) previously
used. The model was robust disregarding structure (mini silos or big
bales [P<0.001]) and also disregarding treatment (untreated or control
[P<0.001]). Interestingly it was also observed that there was no
interaction between neither structure nor treatment on the model
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The purpose of this study was to validate the model on continued
temperature recording in a crop (maize) typically associated with aerobic
stability challenges. In addition, the model was tested with different storage
structures (mini silos and big bales) to examine if mini silos can be used to
predict silage fermentation and aerobic stability just as well as big bales.

Adapting the linear correlation model (Pires et al. 2018) to temperature
scores in mini silos and big bale silages (maize), showed a vast improvement
in the estimation of dry matter loss during aerobic challenge compared to
the previous model (McDonald et al. 1991), using a step logic approach of
temperature delta versus ambient temperature (Table 1). In addition, it was
demonstrated that compared to the untreated control, ensiling with SSFC
reduced DM loss after aerobic challenge (65% and 53%, respectively). Yeast
and mold were reduced (P<0.01) with SSFC treated silages irrespectively of
storage structure (Table 2).
The response to aerobic challenge was delayed in big bales compared to
mini silos, which most likely reflects the difference in mass, yet the
differences between treatments were observed irrespectively of storage
structure.

Table 2. Yeast and mold counts in the easy to ensile maize crop, comparing 2 different structures (mini silos or big bales) and 2 different 
treatments (TRT) (untreated [C] and SiloSolve® FC [SSFC]) **(P<0.01)

Maize (38.7% DM)

Big bales
wrapped in 6 layers of 0.025 mm 

white stretch film, width 750 mm, 
(872 kg forage)/bale 

Aerobic stability (AS) test after fermentation  

Mini silo
3 l, (1.8-1.9 kg forage)/silo 

n=5

SiloSolve® FC (FC)
150,000 cfu/g of forage

Lactobacillus buchneri DSM22501
Lactococcus lactis O224 DSM11037

Untreated control

SiloSolve® FC (FC)
150,000 cfu/g of foragen=5

n=5

Fermented 90 days

Lactobacillus buchneri DSM22501
Lactococcus lactis O224 DSM11037

40 days

Untreated 
control

SiloSolve® 
FC

Untreated 
control

SiloSolve® 
FC

30 days

Structure 

Ambient 
T at max 
T during 
AS test 

(°C) 

Max T (°C) 
reached after 
[hours] of AS 

test 

DM loss (%) recorded 
after AS test (Std. 

dev.) 

DM loss (%) using 
delta vs. ambient 

T according to 
McDonald (1991) 

DM loss (%) using 
linear regression 

model according to 
Pires et al. (2018) 

(Std. dev.) 

TRT  C SSFC C SSFC C SSFC C SSFC 

Big bales 3.7 34.7           
[828] 

15.3 
[948] 

3.4          
(+/-0.17) 

1.2                  
(+/-0.17)  15 15 7.1            

(+/-0.4) 
-2.3           

(+/-0.4) 

Mini silos 20.4 28.7       
[276] 

24.3 
[390] 

8.2            
(+/-0.12) 

5.6                    
(+/-0.12) 15 10 4.2              

(+/-0.4) 
2.1                  

(+/-0.4) 

 

Structure 
Before ensiling After ensiling After AS test 

Yeast  
(log cfu/g) 

Mold 
(log cfu/g) 

Yeast  
(log cfu/g) 

Mold 
(log cfu/g) 

Yeast  
(log cfu/g) 

Mold 
(log cfu/g) 

TRT   C SSFC C SSFC C SSFC C SSFC 

Big bales 
4.72 4.64 

3.96 1.12** 1.70 1.0** 5.65 1.16** 4.44 1.97** 

Mini silos 3.65 1.06** 1.59 1.0** 7.63 4.25** 9.38 3.33** 

 

Table 1. DM loss recorded vs. predicted using 2 different models based on temperature (T) in the easy to ensile maize crop, comparing 2 
different structures (mini silos or big bales) and 2 different treatments (TRT) (untreated [C] and SiloSolve® FC [SSFC]), AS: Aerobic stability 
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Maize (38.7% DM)

n=5 n=5SiloSolve® FC (SSFC)
150,000 cfu/g of forage 

Lactobacillus buchneri DSM22501
Lactococcus lactis O224 DSM11037

n=5 n=5Untreated control (C) Untreated control (C)

SiloSolve® FC (SSFC)
150,000 cfu/g of forage 

Lactobacillus buchneri DSM22501
Lactococcus lactis O224 DSM11037

Mini silo
3 l, (1.8-1.9 kg forage)/silo 

Fermented 90 days

Big bales
wrapped in 6 layers of 0.025 mm 
white stretch film, width 750 mm, 

(872 kg forage)/bale 

Fermented 120 days

n=10 n=10

Aerobic stability (AS) test after fermentation  

C SSFC C SSFC


