
TABLE 6-1 Dry Matter IntakeRgquirements 
to Fulfill Nutrient Alìowances for Maintenance, 
Milk Production, and'Normal Live Weight Gain 
During Mid- and Late Lactation I 
Live Wt: |>V p* Pyf / V 
(kg) 400 — — 500 ' 600 — 700 — 800 

FCM (4%)° (% T I ' V P W f ' , - r " \ FCM (4%)° 
(kg) - — — 

10 2.7 2.4- 2.2 2.0 1.9 
15' 3.2 2.8 2.6 2.3 2.2 
20 3.6 3.2 2.9 2.6. 2.4 
25_ (4.0 S> 3.5 3.2 2.9 2.7 
30 4.4 3.9 3.5 3.2 • 2.9 

5.0 4.2 | '3.7 3.4 i 3.1 
-40 5.5 4.6 ' 4.o : , 3,_6j 3.3 

45 — 5.0 4.3 ' '3.8 3.5 
50 — 5.4 4.7 4.1 3.7 
55 —• 5.0 4.4 4.0 
60 — — 5.4 4.8 4.3 

NOTE: The following assumptions were.made in calculating the DMI re-
quirements shown in Table 6-1: 

1. The basic or reference cbw used for the calculations weighed 600 kg and 
produced milk with 4 percent milk fat. Other live weights in the table and cor-
respcnding fat percentages were 400 kg and 5 percent fat; 500 kg and 4.5 per
cent fat; and 700 and 800 kg and 3.5 percent fat. 

2. The concentration of energy in; the diet for the reference cow was 1.42 
Mcal of NEL/kg of DM for milk yiel'ds equal to or less than. 10' kg/day. It in-
creased linearly to 1.72 Mcal of NEL/kg for milk yields equal to or greater than 
40 kg/day. 

3. The energy concentrations of the diets for ali other cows were assumed to 
change linearly as their energy requirements for milk production, relative to 
maintenance, changed in a manner identical to that of the 600:-kg cow as she 
increased in milk yield from 10 to 40 kg/day. 

4. Enough DM to provide sufficient energy for cows to gain 0.055 percent of 
their body weight daily was alsd fncluded in the total. If cows do not consume as 
much DM as they require, as cal'culated from Table 6-1, their energy intake will 
be less than their requirements. The result will be a loss of body weight,. reduced 
milk yields, or both. If cows consume more DM than what is projected as re-
quired from Table 6-1, the energy concentration of their diet should be reduced 
or they may become overly fat. 

J fl4% Fat-corrected milk (kg) = (0.4) (kg of milk) + (15) (kg of milk fat)." ' 
' ''The probabIe~Dlvfl may be up to 18 percent'IesFin early'Iactation. = = = = " 

r DMI as a percentage of live weight may be 0.02 percent less per 1 percent 
increase in diet moisture content above 50 percent if fermented feeds constitute 
a major portion of the diet. 



I A B L E : t K 3 : D a i l ^ ^ u l r i c n t Rcq'uircmcnls of Lactaling and Prcgnant Cows 

Live 
Weight 

Energy \ 

NEL 
(Mcal) 

ME 
(Mcal) 

DE 
(Mcal) 

TDN 
(kg) 

/ Total \ 
S Crude j 

ProLein/ 

Vilamins 

A D 
(1,000 IU) 

Maintenance of Ma Ut re Lactalina Cows? 

400 7.1G 12.01 13.80 3.13 318 16 11 30 12 
450 7.82 13.12 15.08 3.42 341 18 13 34 14 
500 8.46 14.20 16.32 3.70 3G4 20 14 38 15 
550 9.09 15.25 17.53 3.97 386 22 16 42 17 
eoo 9.70 16.28 • 18.71 4.24 406 24 17 46 1.8 
650 10.30 17.29 19.86 4.51 423 • 26 io 49 20 
700 . : v l o Ì 9 ; : 18.28 21.00 „4.7G_. _ ,_C-20_3 ... 53 _ 21 
750 11.47 19.25' """22.12 ' 5.02 468 30 21 57 23 
300 12.03 20.20 23.21 5.2G 486 32 23 61 24 

Maintenance Plus Lasl 2 Monihs uj Castellimi of Mature Diy CoW' 

400 9.30 15.26 18.23 4.15 890 20 16 30 12 
450 10.16 16.66 19.91 4.53 973 30 18 34 14 
500 11.00 18.04 21.55 4.90 1,053 33 20 38 15 
550 11.81 19.37 23.14 5.27 1,131 36 22 42 17 
600 12.61 20.68 24.71 • 5.62 1,207 39 24 46 18 
650 13.39^ 21.96 26.23 5.97 1,281 43 26 . 49 20 
700 ( ...23.21.. = 27.73 6.31 1,355_ _ 46 28 _ 53 21 
750 " 24.44 29.21 6.G5 1,427 49 30 ' 57 — 23" 
800 " 15.64 25.66 30.65 6.98 1,497 53 32 01 24 

Milk Production—Nulricnls/kg, <>J Milk oj DiJJerenl Fai l'crccnla -

(Fat %) % 4 
3.0 0TB4 T.07 — 1 . 2 3 0.280 78 2.73 Ì.6S — — 

3.5— '"'O.GC 1.15 1.33 0.301 QED — — 

(Tò\ M 1.24 1.42 0.322 90 3.21 1.98 — — 

0.78 1.32 1.51 • 0.343 96 3.45 2.13 — — 

5.0 0.83 1.40 1.61 0.3G4 101 3.69 2.28 — — 

5.5 0.88 1.48 1.70 0.385 107 3.93 2.43 — — 

Weight loss 
Weight gain 

•4.92_ 
5.12" 

Live Weight Chmx^cDun^ 

-8.25 -9.55 - 2.17 -320 _ 
8.55 9.96 2.2G 320? 

N O T E : The fóllowing abbreviatiors were used: N E L , net energy for lactalion; M E , inetabolizable energy; D E , digcstiblc energy;; T D N , total digesti 
nutrienti. 

"To allow [or growlb of young laclaling cows, incrcasc the maintenance allowances for ali nutrienti cxccpl vitainins A and D by 20 percent during 
first lactalion and 10 percent during the sccond lactalion. 

''Values for calciuin assume thal the cow is in calcinili balanee al llu: bcgimiing of llie lasl 2 inonllis of geslation. If the cow is imi in lialancc, llien 
calcium requiremenl can be incrcased from 25 lo 33 percent. 

r No allowance niade for mobilized calcium and pliosphorus associaled wilh live weight loss or wilh live weight gain. The maximum daily nitro 

ivailablc from weight los: is assumed to bc 30 g or 234 g of crude protein. 



T A B L E 6-5 Recommendecl Nutrient Content of Diets foriDairy CattleJ i 
Cow W t 
Wt Fat Cain 
(̂ <g) (%) (kg/d) 

•400 5.0 0.220 
500 4.5 0.275 
600 4.0 0.330 
700 0.3S5 

~STJO— . 3.o 0.440 

Lacta t ing Cow Diets 

V 

M l r i f e ' R A L I 

Energy 
^ ^ . N E L , Mcal /kg 

N E M . Mcal /kg 
N E C . Mcal /kg 
M E . Mcal /kg 
D E , Mcal /kg 
T D N . 5". of D M 

Protein equivalent 
-rxriiài Crude protein, % 

UIP , % 
D1P. 7. 

Fiber content (min . ) ' ' 
Crude fiber, 7» 
Acid detergent fiber, % 

2p Neutral detergent Fiber. 
Ether extract (min . ) , % 

\Minerals 
* Calc ium, % 

Phosphorui. % 
Magnesium, Sa / • 
Potassium. T» « • 
Sodium, % 
Chlorine, % 

l .Sulfur. r . 
I ron , ppm 
Cobalt. ppm 
Copper, p p m ' 1 » 
Manganese, ppm 
Zinc, ppm 
lodine, ppm' • 
Selenium, ppm 

VVfAHlrfOtC — * Vitami!»» 
" A . I 0 7 k j 

D . I U / k g 
E, IU/kg /• 

10 

13 

13 
17 
20 
24 
27 

20 
25 
30 

-35 
"16-

26 
33 
40 

-AS 

• 33 
41 
50 
60 

1.42 1.52 1.72 

2.35 2.53 2.71 . 2.69 2.89 
2.77 2.95 3.13 3.31 3.31 

63 67 71 75 75 

12 • 15 fiTN C^) 13 
4.4 ' 5.2 ' 5 . 7 ' ^ v - 5 . 9 6.2 
7.8 S.7 9.6' 10.3 10.4 

17 17 11.. 15 15 
21 21 21 19 19 
23 2S 23 25 25 

ftSfc». - * 6 i i " " 3 = " " 

ì 
Early / 
Lactation 
(wks | / 
0-3) | 

D r y . 
Fregnant 
Cows 

Calf 
M i l k 
Replacer 

Calf 
Starter 
Mix 

C r o w i n g Heifers and B u l l * 

3-6 Mos 

\ 

0.43 
0.23 
0.20 
0.90 
0.1S 
0.25 
0.20 

50 
0.10 

10 
40 
40 

0.60 
0.30 

0.51 
0.33 
0.20 
0.90 
0.13 
0.25 
0.20 

50 
0.10 

10 
40 
40 

0.60 
0.30 

fo.ss 
VO.'i) 

0:20' 
0.90 
0.13 
0.25 
0.20 

50 
0.10 

10 
40 
40 

0.60 
0.30 

i;£5O 
0.25 
1.00 
0.1S 
0.25 
0.20 

50 
0.10 

10 
40 
40 

0.60 
0.30 

0.66 
0.41 
0.25 
1.00 
0.18 
0.25 
0.20 

50 
0.10 

10 
40 
40 

0.60 
0.30 

1.67 

2.80 
3.22 

73 

19 
7.0 
9.7 

17 
21 
23 
3 

0.77 
0.43 
0.25 
1.00 
0.13 
0.25 
0.25 

50 
0.10 

10 
40 
40 

0.60 
0.30 

6-12 Mos 
I 

> 1 2 Mos 
Mature 
Bulls 

M à x i m u m 
Tolerable 
L e v e l s i r 

1.25 — 

I 
3.200 
1.CO0 

15 

3,200 
1.000 

15 

3,200 
1,000 

15 

3.200 
1,000 

15 

3,200 
1,000 

15 

4.000 
1.000 

15 

2.04 
2.47 

56 

12 

22 
27 
35 

3 

0 .39 ' 
0.24 
0.16 
0.65 
0.10 
0.20 
0.16 

50 
0.10 

10 
40 
40 

0.25 
0.30 

2.40 
1.55 
3.7S 
4.19 

1.90 
1.20 
3.11 
3.53 

80 

13 

10 

0.70 
0.60 
0.07 
0.65 
0.10 
0.20 
0.29 

100 
0.10 

10 
40 
40 

0.25 
0.30 

0.60 
0.40 
0.10 
0.65 
0.10 
0.20 
0.20 

50 
0.10 

10 
40 
40 

0.25 
0.30 

1.70 
1.08 
2.60 
3.02 

69 

16 
8.2 
4.6 

13 
16 
23 
3 

0.52 
0.31/ 
0.16 
0.65 
0.10 
0.20 
0.16 

50 
0.10 

10 
40 
40 

0.25 
0.30 

4,000 
1.200 

15 

3,800 
600 

40 

2,200 
300 

2.200 
300 

1.58 
0.9S 
2.47 

! 2.89 
66 

1 2 _ / " 
4.4 
6.4 

15 
19 

0.41 
0.30 
0.16 
0.65 
0.10 
0.20 
0.16 

50 
0.10 

10 
40 
40 

0.25 
0.30 

!,2C0 
3C0 

25 

1.40 
0.S2 
2.27 
2.69 

61 

12 
2.1 
7.2 

15 
19 
2.5 
3 

0.29 
0.23 
0.18 
0.&5 
0.10 
0.20 
0.16 

50 
0.10 

10 
40 
40 

0.25 
0.30 

1.15 

2.00 
2.43 

55 

10 

15 
19 
25 
3 

0.30 
0.19 
0.16 
0.65 
0.10 
0.20 
0.16 

50 
0.10 

10 
40 
40 

0.25 
0.30 

2.00 
1.00 
0.50 
3.00 

0.40 
1.000 

10.00 
100 

1.000 
500 

5 0 . 0 0 ' * 
2.00 

2.200 
300 

3.200 
300 

13 

66.000 
10,000 
2.000 

N O T E : The values presented in this table are intended as guidelines for the use of professional* in diet formulat ion. Because of the many factors affecting such values, they are not intended and should not 
be used as a legai or regulatory base. , 

"The appro.ximate weight for g r o w i n g he{fers and bulls at 3-6 mos Is 150 kg: at 6-12 mos, i t Is 250 kg; and at more than 12 mos. i t is 400 kg. T h e appro.ximate averags daily gain is 700 g/day. 
*The maximum safe levels for m a n y of the minerai elements are not well defined and may be substantially affected by specific feeding conditions. Addi t iona l Information Is available in Minerai Tolerance oj 

Domestlc Animali (NRC, 1980). 
c V i t a m i n tolerances are discussed in detail in Vitamin Tolerance of Animali (NRC, I9S7b). 
rfIt is recommended that 75 percent of the NDF in lactating cow diets be provided as forage. I f this recommendation is not foilowed, a depression in m i l k fat may occur. 
T h e value for calcium assume* that the cow is In calcium balance at the beginning of the dry period. I f the cow is not in balance. then the dietary ca lc ium requirement should be increased by 25 to 33 percent. 

• 'Under conditionsconduclve to grass tetany (see te.xt), magnesium should be increased to 0.25 or 0.30 percent. 
• 'Under conditions of heat stress, potassium should be increased to 1.2 percent (see te.xt). 
e ^The cow's copper requirement is influenced by molybdenum and sulfur in the diet (see te.xt). 
• ' I f the diet contains as mueh as 25 percent itrohgly goitrogenic feed on a dry basis. the iodine provided should be increased CAVO times or more. 

*lf 'Although cattle can tolerafe this level of lodine, lower levels may be deslrable to reduce the iodine content of mi lk . 
*The fol lowlng min imum quantities of B-comple.x vitamins are suggested per unit of mi lk replacer: niacin, 2.6 ppm: pantothenic acid. 13 ppm; riboflavln. 6.5 ppm; pyrido.xine, 6.5 ppm: folic acid. 0.5 

ppm: b lo t ln , 0.1 ppm: vi tamin B|». 0.07 ppm: thiamin. 6.5 ppm: and choline, 0.26 percent. I t appears that adequate amounts of these vitamins are furnished when calves have functional rumens (usually at 6 
weeks of age) by a combinatibn of r ù m e n synthesis and natura] feedstuffs. 
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