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The protein requirements of |actating dairy cows

I NRC (1971 _1978) dietary requirements were expressed as CP

and metabolic requirements were expressed as digestible protein.

In NRC (1989), dietary requirements were expressed as CP and
degraded intake CP (DIP) and undegraded intake CP (UIP), and
metabolic requirements were expressed as absorbed protein.

In NRC (2001), expression of dietary requirements as rumen-
degradable CP (RDP) and rumen-undegradable CP (RUP) instead
of DIP and UIP, expression of metabolic requirements as
metabolizable protein (MP) and passage of essential amino acids
(EAA) to the small intestine and their content in M P are predicted.
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FJDegrad Protein vs Degraded Protein
. Rumen Degraded Protein (RDP) vs.
Rumen Undegraded Protein (RUP)

Fraction Remaining-
1.0 .

Particle leaves
I the rumen

RUP=

B M
i (Kd_l_Kp)j
+C

0 24 48 12

Residence time in the rumen (h) Kq = Digestion rate, %/h
Ky = Pdeddge. 1siids %/h
19




Calculation, an Example

Fractions Kd RUP RDP
(%/h) %CP %CP

Feed (%DM) A B C of B

SBM (44%) 499 22 77 1 94 28 ¥

K, 0.0515
RUP:C+B{ }:1+77 }:1+77x0.35:28

(KgtKp) (0.094 + 0.0515)

{ K4 } . 77{ 0.094 }
— — + — —
RDP=A+B (Kd+Kp) (0.094 + 0.0515)J ~ 22+ 77 x065 = (2

(1) DMI = 2% of BW; forage = 75% DMI; Kp wet forage = 4.28%/h; Kp conc. = 5.15%/h.

Note: Kp conc of 5.15 %/h = rumen retention time of: 1/0.0515 = 19.5 hours.
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M, Rumen Microbial Protein Production

Microbial Crude Protein, Ibs/d Microbial Crude Protein, kg/d
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Table 1. A compesrison of the essential amino acid composition of body lean fissue, mulk, and rmminal
bacteria with that of some common fzeds'.

[tem Arg 1 Lvs Met Phe
(%% of CP)

Lean tissue ) S . ) 6.4 2.0 3.5

N1l . . . o 7.6 2.7 4 8

Bactena . . . 3. . 2.6 51

Alfalta silage
Corn silage
Grass silage

g ®w
o b 0
LN O

»
LN

Barley
Corn
Drats
Wheat

2.8
4.2
2.8

[F¥]

O
W
Lo L T O T
o O
[ d =]

Brewers graims
Canola meal
Corn DDG wisol

4.1
5.6
2.2
1.7
4.1
6.3
3.6

h oo o
th O

Corn gluten meal
Cottonseed meal
Sovbean meal
Sunflower meal

1o

S T 15 T S S O X
¥ th O

O e el 0
00w m

O 00 OO
I

Blood meal
Feathar ineal
Fish meal

9.0
2.6
7.7 . . )
Meat meal 5.4 1. ) ) 7

©Amino acid values for lean tissve. mulk, and rununal bacteria are from O'Connor et al. (1993) and amuno acid
values for feeds are from INE.C (20017
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I ERDP= CPx(0.8a+(bxc/c+r))

I FME=ME-Me,,-Me,,, .
1 MCP=FME xY

1 Y=9,10 and 11

1 MTP=0.75 xMCP

1 DMP=0.85 xMTP

1 DUP=0.9 x (UIP-ADIN x6.25)
1 MP=DUP+DMP




