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Address the issues of NDF with and without
NaSO04.

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
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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 487

How much does the “Standard error”
Influence the final kd calculation?
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y = 1.0206x + 1.4341
R? =0.9876
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Effect of Sodium Sulfite on NDF

Reference Type n Wio sulfite With sulfite Difference

Moir Grasses 23 76.7 75.2 -1.5
Moir Legumes 5 52.6 46.1 -6.5
Moir Feces 70.6 66.4 4.2
Robertson Mixed 57.7 53.5 -4.2
Mertens Forages 3 51.9 1.4
Mertens Animal 24.4 19.9 4.5
Mertens Dried conc 448 36.5 -8.3
Hintzetal. Animal 30.6 14.2 -16.4
Hintzetal. Dried byprod 454 34.8 -11.0
Hintzetal. Oilseed meal 26.9 22.8 -4.1
Hintzetal. Forages 56.1 54.6 -1.5
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Curve Fit and Rate Calculation for a Two-Pool
Degradation with First Pool Lag

Timothy 93
Rank 1 Eqn 8001 [UDF 1] y=2Pdeg(ab,c.d.ef)
r?=0.9996179 DF Adj r’=0.99933133 FitStdErr=0.0060930602 Fstat=4709.0671
2=0.6515892 b=0.1013767 c=0.14419602
=0.016131797 €=0.20421478 f=3.6789162
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Mathematical Approach - Assumptions

Approach used a In conversion of
available substrate against time

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
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Mathematical Approach
BMR Corn Silage 0 to 30 hr Digestibility

Time, hr

24 32 40 4

y =-0.0674x - 0.6792
R®=0.9963
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Time Point Fermentation Data and Calculations from
Corn Silages based on 6 to 36 hr Fermentations

Time, h Substrate  Unitized Lag, h kg, %/h
Residue (S) Substrate (A)
0.895 0.884 (4.21) 6.91

24 hr single point kd (%/h)

0.594 0.551 4.43 7.87
0.322 0.250 4.23 7.02
0.260 0.182 4.12 6.59

0.215 0.132 4.05 6.34

Comparison of the overall mean kd with 24 hour
single point calculation. Values are in percent per
hour. Data from Mertens’ thesis and current work.

y =0.9179x + 0.2975, R2 = 0.975

6 8 10 12
Mean kd (%/h)
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Rates of Fermentation (kd, %h) based on Various
Time Points, Fixed or Variable Lag and Lag

Forage 24h, 6&24h, 12&24 6to36h, Lag,h
fixed Variable h, fixed variable

Alfalfa‘98 548 551 527 502 274
Alfalfa‘93  7.70  7.19 9.43 819  1.64
Timothy '68 2.96  2.82 2.52 227 187
Timothy '93 6.28  6.28 6.89 659 287

Orchard 3.22 3.31 3.19 3.26 3.45
grass

Wheat 1.88 1.72 1.97 e 1.20
straw

Rates of Fermentation (kd, %h) based on Various
Time Points, Fixed or Variable Lag and Lag

fixed Vvariable h, fixed variable

1(BMR) 661  7.02 662 710 421
2 5.23 5.40 5.47 567  3.77
3(BMR)  6.59 6.85 6.93 7.25  3.87
4 4.81 4.87 5.12 502  3.23
5(BMR)  4.57 4.67 4.26 429  3.22
6 6.15 6.45 5.78 6.05  3.82




The In of NDF residue plotted by time of

digestion — corn silage example
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Partition of Corn Silage NDF into Pools and Rates

Pool 1 is exhausted by 48 hr and produces
an inflection point
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NDF Digestibility by NDF and Lignin Content

NDF, Lignin, NDFd Est. NDF
%DM %DM (30hr) Kd, %hr

36.5 3.50 34.6 2.21

37.0 2.69 39.5 2.42

371 2.69 39.5 2.41

372 3.01 39.9 2.53

374  3.30 46.6 3.31

376 259 47.3 3.10

36.8  2.43 53.0 3.68

NDF Digestibility by NDF and Lignin Content

NDF, Lignin, NDFd  Est. NDF
%DM %DM (30hr)  Kd, %h
42.1 5.04 35.2 2.52

42.3 3.01 42.2 2.63

42.6 3.32 44.1 2.90

42.6 3.24 44.6 2.92

42.6 3.24 50.8 3.60

42.3 3.18 56.7 4.36

42.3 3.00 57.0 4.30




NDF Digestibility by NDF and Lignin Content

\[D] = Lignin, NDFd Est. NDF
%DM %DM (30hr) Kd, %h
45.0 3.52 46.0 3.09
45.0 3.26 48.4 3.27
45.0 3.32 54.4 4.01
45.1 3.18 55.0 4.02
45.0 3.43 67.3 6.42

NDF Digestibility by NDF and Lignin Content

NDF, Lignin, NDFd Est. NDF
%DM %DM (30hr) Kd, %/h
51.8 5.23 24.7 1.46
50.1 4.13 37.6 2.34
50.7 5.62 37.8 2.68
50.6 3.68 60.5 4.89
50.8 3.57 60.6 4.83
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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

. 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.

. Sodium sulfite should be used for time
zero NDF (aNDF)
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Our Initial Lab Recommendations

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.

Sample® NDF

Glass

Centr

Paper SEM. P

Dehulled barley 4
Linseed cake 185
DDGS 175
Cow faeces 330
White clover 192

Mean 185a

272b

104
328
364
492
252

308c 5.1

Means with different letters (a—c) differ at P<0.05.
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Sample®

Paper

Dehulled barley
Linseed cake
DDGS

Cow faeces
White clover

Mean

13
168
173
336
196

177b
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