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� Address the issues of NDF with and without 
NaS04. 

Which method is recommended in the models 
and how much does the method influence the 
final output?

� What is the preferred method for determining 
(ND-ICP and AD-ICP) for prediction of the 
protein pools in the models

�  �� � � 
 � � �0 � � � � �� � � �

� Lignin as % of NDF and NDFD 24, 30 
and 48hrs are options for calculating kd. 

� What is the “standard error” of Lignin, 
NDFD 24, NDFD 30 and NDFD 48?

� How much does the “Standard error” 
influence the final kd calculation?



3

&� ! �� �� � �� 
 �� �� � � � � �� � ���� �

� � � %� � � � �� � �� � �� � �
 � � � �1 .
� 2 � �� 
 � �� � � �� �� � �� � � �
 � � � �3� 4�� � �


 � ��� � � �
� &� � �� � � � 
 � � � � � �� �
� � �� � � � � � �� � � �� ��� � � �

� � � �� ��( � ���� � ��� �&� ! �� � � �&! � �
' � � ��( �$� �" � &� ' ( � 5.6

� 2 � �
 � � � � � �$� �� � � ��
 %� 
 �� � � � �� ��
� %%� �� � �� � � � � � 
 � �$� � �� � � �� %%
� � � � �
� � � 
 �� � ��
 � � � � � � �" � � %� � �� �� ��� 
 �&� ! �
3� � 
 � � � � ��� .�	 7 	 � ��89984

� 2 � �
 � � � 
 
 � � � �� � � �� ��� � � �� %%
� � � � �

 � � � � � ��� 
 �
 � � � ����� � � �� ����� � � �



4

� � � �� ��( � ���� � ��� �&� ! �� � � �&! � �
' � � ��( �$� �" � &� ' ( � 5.6

� � &� ' ( �� 5.6�� +� � � �� � ��� 
 �&! � �
&! � �: �699�" 3� &� ! ; �� ' �; �� � �; �	 � � 4

� , � � �� +� � � �� � ��� �� � � � �� � �� � �� � �� � � �� � � �
&! � �� � � ��� 
 �� � � �� � �� � � �
 � %� 
 ��%� � � �"
� � �� � � 
 �  �� 
 �%� � ��� � � �
 � � �� � �

� � 
 %� 
 �� � � �� ��&� ! �� �� � �� � � �� �� � � � � �( � ���� � �"
� � 
 � � ���<� � �36=9�� � 
 %�� � 4�3� &� ! � � &� � 4

y = 1.0206x + 1.4341

R2 = 0.9876
0

10
20
30
40
50
60
70
80
90

0 10 20 30 40 50 60 70 80 90

NDF with sulfite, %DM

N
D

F
 w

/o
 s

u
lf

it
e,

 %
D

M



5

� � 
 %� 
 �� � � �� ��� &� ! � � � �&� � �
� � �� � �

>.?8.>=6.@>@.=AA/ 
 � � � � �

=.=8.AA@.@>8.8?9� � 
 � �� ��� � �

=.>8A=.9AB.988	 ��� ���

C �� ���	 � � .�� ���� &� !&� ��

	 %%
� D�
 � � � � �>=��� �=8C �� ��� � � �� ���� 
 � � � � ��� ��� �� � � �
&� #� ' ��� �� � � � � ��� 
 � � � �

	 
 � � � �� ����� � � ��  %� � ��>@C �� ��� � � �� ���� 
 � � � � �� � � �
&� #� ' �3E�� �$�� � .�� ���6@@54



6

� � � �� ��( � ���� � ��� �&� !

� #� �� &� ' ( ��� � � �� ��� � � �� � �� � �� ��� � � � �� �

 ��� ��� �� %%
� D�
 � � � � �; )06�� �

� ! � 
 �� ' �� ��� � � � �� �
 ��� ���� ��� �� � 
 �� � �� .

� � � � �� ��� � ���� � �� � �� � � � $� ��� 
 � � � � �� � � �
��� � �� �� ��� � � �" � � � � � � � �� ��� � � �� � � � � � ��� �
� � � �� � F� .

&� �#� � � �� � �� �' 
 � � � �� �3' 
 � �* A4

� ! � 
 ��� 
 � � � � ��� � �� � � � ���� � � � �� � � �&� ! �� �
� � �� � � �&� #� ' �� �

� ' 
 �� 
 �� � �� � �� �
 � �� � � � ������ � � �&� ! �� � � � � �
=��� � � �&� #� ' �� � � � � �9.6��� �9.A

� , � �� ��
 %��� � �%
 � � � �� �� � � �� �� � � � 
 � �� � � �
�� �� � � �
 � � �� � � ��� � �&� �� E7 �� �� � %%� � 
 � �

� 2 � �%�� � �� � �� � �� �� � 
 �� � �� ��� � � � �� �� ��  �
� � � � � � � �� � �� � � � 
 
 �� � ����� �� �
 ��� 
 �
� %%
� � � � �� � � � �� �� � �� � � � � ��� 
 �
� � � � � � � 
 � � � � �� � � �� � �
 � ��%
 � �� �� ��� � � �



7

2 � � � �� � �� � �� �� � �� � � � � �� � �� � 
 � � 
 � �
�� �� � � �� � �� � �� ���� � 
 �%� � �G

� , � � �� � �� � �� ���� � 
 �%� � ���� �� � � � ��  �
� ���� 
 � � � � �� � �� �  �� 
 
 � 
 ��� �� ! 	 F� ��� 
 � � � �� �
� � �� � ��� � � � 
 ��� � � �� � � 
 � � �� � � � 
 � �� � � � �
� � � 
 �

� 2 ��� �� �� � � �
 � � � ���� �  �� � � � � �� � �� � 
 � � 
 �
�� �� � � � �� � 
 � � �$� 
 �

� , � �H� � 
 
 � � � I �
 � +� �
 � � �� � � 
 �� � �
� � � � 
 � � � � � �� � 
 �� � �� � ��� �� � � � 
 �%� � ��
�� %� � � �3� .� .�� � � �� � � � �� 
 � �� � � �� ! 	 �
� � �� � � �" &#� �� � �� 
  �� � 
 %�� � 4

� � � �
 � � �� � �� � � � � �" � � 
 �� � �� � ��� �
&� ! ����� � �� �� � � �� �� � � � �� ����  



8

&� ! �� �� � � � �� ����  

� 2 � �� � � � ��� � � ����� � �� � 
 � � �%� � ��
� ' � � ��6�� �� � �� ��� � � �
 � � �
� ' � � ��8�� �� � �� �� �� � � 
 �
 � � �
� ' � � ��A�" �� � �� � � � �� ��

� * � � ��� 
 � � � � �� �� 
 ��� �� �� ���� � ��
� � �� � � �� � �
 � � � � � 
  ��� � � � �
� 2 � �� � � � �� � � � � � �� � �� � 
  ��� � � 0�� 
 
 �

�� 
 
 � � � � � �� � � �" %
 � � �� 
 � �� �� � �
 � � � � � 
  
� 2 � �� � � � �
 � � ���� � �� � 
 ��  � � � 
 ��� �� � � ��� �� � �

�� � � � � �" � � � �� ������ � 
 �%� %� 
 � ��� �� 
 � � �� �� � �
� 2 � � � 
 � � 	 E0@A>

Curve Fit and Rate Calculation for a Two-Pool 
Degradation with First Pool Lag 



9

Mathematical Approach - Assumptions

1. Only for NDF

2.  Assume exponential decay function 

3. Consistent with mean rumen retention times
of 30 to 48 hr

4. Consistent with the current framework
of the CPM/CNCPS approach – first order,
single pool

Approach used a ln conversion of 
available substrate against time
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Time Point Fermentation Data and Calculations from 
Corn Silages based on 6 to 36 hr Fermentations
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The ln of NDF residue plotted by time of 
digestion – corn silage example
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NDF Digestibility by NDF and Lignin Content
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NDF Digestibility by NDF and Lignin Content
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Our Initial Lab Recommendations

1.  Laboratories adopting this approach should
conduct short term fermentations (6 and 12 hr)
to determine the lag specific to the system

2. Further, to determine the repeatability of the
fermentation system at least two data points 
(24 – 30 hr) should be  measured and rates 
calculated – looking for uniformity.

3. Sodium sulfite should be used for time 
zero NDF  (aNDF)
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4. aNDF should not be used in on early 
fermentation times (up to 24 hr) – loss of
protein and lignin appears to over-estimate 
NDF digestion – especially for high quality
alfalfas and immature grasses.

5.  There must be a set of standards or 
reference samples among fermentations  
and laboratories should be considered.

6. Everything else that Mertens’ says to do. 
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