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Feed Digestion In The-Rumen % NFC & RDP and NDF Digestibility %

Carbohydrate NDF digested %

/ \ Organic
Gas } Energy & pH

acids

Microbes_J=————High quality protein
LHE

Ammonia &
BCVFA

Bl e =entation drives 0.031% of BW as RDP 0.122%0f BW as RDP
Protein microbial protein production.

More carbohydrate fermentation = O Ctrl ® Starch O Glucose B Fructose H Sucrose

more organic acids and lower pH.

NFC at 0.3% of BW
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h: Rates Subject To-Chang

Rates of Total Starch Fermentation, %/h

48SBM+Soy+
5,99~ ST-RUP —+ST+RUP
.11 SF-RUP —4-SF+RUP ¢
g%~ SU-RUP -8-SU+RUP

#* Fermentation rates were
increased at higher dietary
starch levels.

# Change greater for rapid
than slow rate.

#* Greater protein
degradability in HMSC
affecting kd?

Ruminal pH

#* Basis for rapidly fermented
grains being “touchy”?

High Starch Low Starch
32% 21%

Sampling Hour

NFC x RDP for Sugar v Citrus P = 0.02
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Starch P<0.001, Corn P<0.001,Starch x Corn P<0.01
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Protein Changes VFA? %

Carbohydrate, Protein-&pH %

Rapidly Avail. NSC High Low # Sometimes, even when protein looks adequate, when we
Aigh  Low _ High  Low increase rumen degradable protein unexpected things happen...
RANSC:RDP 25 3.4 2.2 2.6
N effect,
P<0.05 High N
DM Intake, Ib/d®  55.0 54.8 - 55.7 R
Rumen pH Organic Acids, mM
&S O High RDP 10 O High RDP
6.4 HlowRDP | 140 @ Low RDP
6.3 130
6.2 120 ;
. SEM: 4.1 1200 16800 2000
6.1 :i:‘:l’ullgl 110 p-values effects, Timwa (k)
6 €=007 | 100 . . G010 P<0.001,
High RANSC Low RANSC N=0.01 High RANSC Low RANSC N=008 NxC NHj, mmol/L Total VFA, mmol/L

Diet DM: NSC = 35-38%; CP = 17.3-17.8%, NDF: 34 — 36%, HMSC v. EC, Blood M v. SBM+ Canola P<0.05 RIS LN TRICIEZIES
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Protein, Intake, & Lactic-Acid @

100 = DGC+RDP 180
90 = DGC-RDP 160
80 = HMSC+RDP 140
70 HMSC-RDP 120
60

50
40 80

30 60

20 40

10 20

(0] (0]
DM Intake, Ib 3.5% FPCM, Ib

RDP, P=0.03 P>0.32 RDP, P<0.01
Starch, P=0.78 Starch, P=0.53
#* 14% dry ground corn or HM corn, Silages: 7.5% grass, 32.5% corn,
15% alfalfa. 16.8% CP, 29% NDF, 19.8% starch
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Lactate, mmol

=

Protein Changes Microbial Yield

#* [ncreases in protein
supply gave increased
microbial YIELDS at
each amount of
carbohydrate in vitro.

Covbul il m 1oy !’ —

Figure X Miceohial yiekts (up RNAM:g carobydrate
aibdeat) Bfter b i oma with varying s al
wmind eids phue pepedes ot diffénent cerbobydraia coosen-
raiking {Experimens ¢). Anwimia 35 sabs ¥ aowes [X, ¥ =
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hanges in Digesta Amoots
Before and After Feeding

o) i %)
A o )

. iy
Prefeeding Postfeeding
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NSC:DIP & Microbial Protein—1=t==

#* 54, 37, or 25% NFC
in vitro, NSC:DIP
ratio of 2 to 9.

-
Ll

#* More degradable
protein gave a
greater yield of
microbial protein per
unit of carbohydrate.

G MCP PRODUCED PER DAY
=3

10
DIETARY NSC:DIP RATIO
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. : r How Microbes Process NFC
Protein SUpp|ementatl0n Carbohydrates that microbes utilize rapidly.

changed yield of microbial o Fermentationta
protein from carbohydrate. * SUCEE

sucrose

% lactose

How??? o
raffinose :

. % fructan 4 "-.\

starch +QIUW\

Readily Available  _ organic + Microbes + Gas + | Glycogen
' Carbohydrates  ~  acids LEIE
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Residual Glucose, mg % Glucose: Glycogen€;-mg %

Max 12-13% of

glucose to
glycogen

p-values
Maxima
N 0.03
SED 0.04

When microbes Lo v Hi 0.02
N th. TvU 0.04

have mor
nave-more N-tney

store less glycogen.

Glucose, mg
Accumulated Glycogen C, mg

1.0 15 20 . 2 X . 1.0 15 20
Fermentation hour Fermentation hour
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Glucose: Microbial N;-mg g What Microbes Do With Energy

P- values
Maxima

N 0.04
SED 0.03
Lo v Hi 0.03
TvU 0.09

IF, microbes have all the

Not just a .
peptide nutrients they need:

response. Stay Alive IF, something is
Make More Microbes Ia’cking'

Stay Alive

15 : : : Make Some Microbes
Make Glycogen
Waste Energy
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Accumulated N, mg

Fermentation hour

Counterbalancing
More Glycogen

=@~—LacloN
#* More energy to make glycogen ao% ~O-LacHiNT
#* Less energy for microbe growth ao \\\ g:: ] '_;_‘:‘:":
#* Dampen pH drops - e\ E:so ]
# Slows the fermentation e \\\\\ "E :‘; 1
#* Another S| “starch” source? e 2
Less Glycogen } g aox \.\\\\\»\ T
#* Make more microbes (?) A * o ¢
#* Make more lactate (less energy?) " e \\\\\\
#* Greater ruminal digestion? 10% \\:
#* Change passage (?) ) P o . ; : " PR g
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=
So What?

#* How rapidly carbohydrates are fermented _Feed efficiency starts
in the rumen in the rumen.

Rumen degradable protein affects:

#* The efficiency of microbial growth This fits in the big

# Total microbe production : picture of what we :
need to do to keep the |
cow productive, more
efficient, and healthy.

|| )|
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Summary %

# Degradable protein affects carbohydrate use by
rumen microbes, their efficiency, and potential
nutrient supply.

# Don’'t go and overfeed protein!!! Adjust timing for
rapidly available protein relative to rapidly available

Ok, now don’t go carbohydrate?
overfeeding protein -1 ! .
to us! Maybe get ' [ # Rumen products need to be delivered to cow to be
the timing and useful. How will kp affect net results?
proportions a bit ¢
tighter? o #* We have more to learn.

Hmmm. Would less 6

degradable protein help on
low rumen pH?
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U. S. Dairy Forage Research Center
www.ars.usda.gov/imwa/madison/dfrc
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