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Total mixed rations (TMR) with different
forage (F):concentrate (C) ratios were fed to Introduction
Holstein heifers (n = 135) 12 to 24 wk of age.
In four trials, the heifers were divided into Use of TMR for feeding lactating cows has
different age groups and fed three different F:Cbecomecommon in most parts of the United
ratios. Based on the results, the followingStates and some other parts of the world.
recommendations are made. However, feeding TMR to dairy heifers 12 to
24 wk of age has not been evaluated ade-
First, if facilities areavailable for only two quately. To formulate TMR for heifers, dry
groups from 12 to 24 wk of age and heifers arematter (DM) consumiion at the different ages
at the desired body weight (BW) at 12 wk of with different ratios of F and C must be known.
age, they should fed a diet similar to the experi-Dairy heifers should gaiapproximately 1.7 Ib
mental TMR 50:50 with a F:C ratio of 50:50 per day from 12 to 24 wk of age and weigh ap-
from 12 to 18 wk of age. For the next 6 wk, the proximately 380 Ib by 24 wk of age. Deable
heifers should be kept on theame diet or F to C ratios should be determined to achieve
changed to a higher or lower concentration ofthat daily gain.
energy, depending otheir condition at the
time, which will be afunction of the quality of The objective of this experiment was to
ingredients (primarily, the roughage) used indetermine the proper F:C ratio for daingifers
the diet. Feed consumption will be about 9from 12 to 24 wk of age aseasured by BW,
Ib/head/day for heifers 12 to 18 wk of age, andbody condition score (BSC), average daily gain
12 to 13 Ib/head/day for lifers 18 to 24 wk of (ADG), and DM intake.
age.
Procedures
Second, if facilities allow for three groups
from 12 to 24 wk of age and the heifers are at  Holstein heifers (n = 135) at the Kansas
the desired BW at 12 wk of age, the diet shouldState University Dairy Research Center were
contain approximately 33, 50, and 70% hay forused. In four trials, different F to C ratios used
heifers 12 to 16, 16 to 20, and 20 to 24 wk of were 33:67, 50:50, and 70:30 (Table 1). In
age, respectively. If heifers are not at theeach trial, fresh TMR was always available in
desired BW at 12 wk of age, they should staythe feed bunk. Water was available dmtum.
on the 33:67 diet until they reach desirableFeed refusals, BW, and BCS, were measured
weight. Feed consumptions will be about 8 toweekly.
9 Ib/head/day for heifers 12 to 16 wk of age, 10
to 12 Ib/head/day from 16 to 20 wk of age, and  Four penswvere available for use; thus, in
12 to 14 Ib/head/day from 20 to 24 wk of age. eachtrial the heifers were divided into four
groups that differed in ages and/or feed con-
sumed.
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Trial 1. Datawere collected on 61 heifers (P<.05) than that of heifers fed 33:67 from 16
during the time they were in one of four to 24 wk of age and did not allow them to
groups: 12 to 18 wk of age fe8B:67; 12 to 18 reach esirable BW by 24 wk of age. Heifers
wk of age fed 50:50; 18 to 24 wk of age fed fed 33:67 consumed more (P<.05) feed be-
33:67; or 18 to 24 wk of age fed 50:50. Heif- tween 18 and 24 wk of age than those fed
ers started on 33:67 stayed on that ratio whe®0:50 (Table 2). No significantiffierence was
they reached 18 wk of age but were moved toobserved in BCS during the trial (Table 3).
the pen with heifers 18 to 24 wk of age, and
heifers started on 50:50 stayed on that ratio, but  Trial 2. Figure 2 shows weekly BW.
were moved to another pen, when they reachedverage BW of heifers assigned to 33:67 was
18 wk of age. below rormal at the start of the trial but close

to the desired BW by 18 wk of age. Heifers

Trial 2. Heifers (n = 21) were assigned to assigned to 50:50 were close to desirable BW
one of four groups: 12 to 18 wk of age, fed F:C at 12 wk of age and remained close to desirable
ratio of 33:67; 12 to 18 wk o&ge, fed 50:50; BW during the entire 12 wk. The heifers
18 to 24 wk of age, fed 70:30; and 18 to 24 wk changed from 33:67 to 70:30 reached cslie
of age, fed 50:50. Heifers on 33:&6m 12to BW by 20 wk of age and were close to desir-
18 wk of age were assigned to 70:30 from 18 toable BW by 24 wk of age.

24 wk of age and moved to another pen with

heifers 18 to 24 wk of age, and heifers started  Trial 3. Figure 3 shows weekly BW. The

on 50:50stayed on that ratio, in another pen,average BW of the heifers was close to, but

from 18 to 24 wk of age. slightly below, desirable BW at the beginning
of the trial and stayed slightly below desirable

Trial 3. The heifers (n = 26) were as- BW throughout the 6 wk that they were fed
signed randomly to four groups. All heifers 33:67. From 20 to 24 wk of age, BW of heifers
were fed 33:67rom 12 to 20 wk of age, but fed 70:30 was more (P<.01) than that of heifers
were in differentgroups from 12 to 16 wk and fed 50:50. This difference was expected at the
from 16 to 20 wk of age. At 20 wk of age, the beginning, because the heifers were separated
heifers wereassigned either to be fed a 50:50according tosize; however, we expected that
or 70:30 TMR according to their BW. If the the difference in BW between groups would
heifer wadlighter than the desirable BW (328 decrease, because the lighter wt heifers were
Ib), she wasassigned to 50:50 and moved to fed a ration with higher energy concentration.
the pen with heifers 20 to 24 wk of age. If Why the difference did not decrease could not
heavier, she waassigned to 70:30 and moved be explained by feed consumption, because
to another pen. both groups consumed the same (Table 2). The

heifers fed 70:30 consumed less protein than

Trial 4. Heifers (n = 27) were grouped the other group; therefore, protein intadeuld
following the same procedure &l 3, except not explain their better performance. They may
they were assignecdndomly either to be fed a have used feethore efficiently, and this may
50:50 or 70:30 TMR when theyere 20 wk of have been whyhey were larger than heifers
age. assigned to the 50:50 TMR.

Results and Discussion Trial 4. Heifers used in Trial 4vere at the
desired BW at 12 wk of age (Figure 4) and wt
Trial 1. Figure 1 shows weekly BW. gains from 12 to 20 wk of age were above the
Average wt of heifers was less than desirable atlesired rate of gain (Table 3), resulting in
12 wk of age. From 12 to 16 wk of age, gain heifers that were, on the average, slightly above
of the heifers was similar and acceptable fordesired BW at 20 wk of age. From 20 to 24 wk
heifers of that age (Table 3) but was not suffi-of age, heifers fed 50:50 consumed more
cient to bring heifers to desble BW at 16 wk (P<.01)feed (Table 2). Weight gains of both
of age. From 16 wk of agentil 24 wk of age, groupswere above 1.7 Ib per day (Table 3),
growth of heifers fe®3:67 was above normal and heifers fed the 50:50 seemedysn more.
for that age and allowed the heifers to reach
desirable BW by 24 wk ohge. The gain of
heifers fed 50:50 waadequate but was less



Intake of nutrients depends on diet for-marily, the roughage) used in the diet. Feed
mulation and amount of that diet consumed consumption will be about 9 Ib/head/day for
Intake of diet will depend on quality of ingredi- heifers 12 to 18 wk of age and 12 to 13
ents, as well as management and environment#d/head/day for heifers 18 to 24 wk of age.
factors; thus, intake of a given formulation will
not be a constant. Therefore, there are limita- Second, if facilities allow for three groups
tions in adapting these results to a specifidrom 12 to 24 wk of age and the heifers are at
location. With these qualifications in mind, the desired BW at 12 wk of age, the diet should
these data should be useful in formulatingcontain approximately 33, 50, and 70% hay for
TMR for heifers of this age, and the following heifers 12 to 16, 16 to 20, and 20 to 24 wk of
recommendations are presented. age, respectively. If heifers are not at the

desired BW at 12 wk of age, they should stay

First, if facilities are available for only two on the 33:67 diet until they reach desirable
groups from 12 to 24 wk of age and heifers araveight. Feed consumption will be about 8 to 9
at the desired body weight (B W) at 12 wk oflb/head/day for heifers 12 to 16 wk of age, 10
age, they should be fed a diet similar to theo 12 Ib/head/day from 16 to 20 wk of age, and
experimental TMR 50:50 from 12 to 18 wk of 12 to 14 Ib/head/day from 20 to 24 wk of age.
age. For the next 6 wk, the heifers should be
kept on the same diet or changed to a higher or At all times, the individual heifers should
lower concentration of energy, depending onbe observed and should be changed to a differ-
the condition of their at the time, which will be ent diet if condition is above or below that
a function of the quality of ingredients (pri- desired.
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Table

1. Composition of Total Mixed Rations (TMR) on a Dry Matter (DM) Basis

ltem

Forage:concentrate ratio

33:67

50:50

70:30

Ingredients
Alfalfa hay
Molasses
Corn
SBM 44
Ca-P supplement (18% Ca 22% P)
Se supplement 600 ppm
TM Salt
Lasalocid 68 g/lb
Vitamin E 2000 1U/Ib
Chemical Composition

DM
NDF
ADF
CcP

%

32.1

1.2
55.6
10.8

14
.01
14
.02

47.1

11
46.6
4.7

.25
.10
13
.02

%

69.0
2.2
28.0
.06
.01
.10
.01
.05

88.2
21.2
11.5
17.6

89.0
24.3
17.1
15.8

89.3
36.4
28.4
15.5

Table 2.

Average Feed Consumption in Four Trials

Forage:concentrate

ratio

Week of age

33:67

50:50

70:30

SE

Trial 1
12t0 18
18 to 24

Trial 2
12 to 18

8.7

12.2

9.0

18to 24 —

Trial 3
12 to 16
16 to 20

8.4

10.7

20to 24 —

Trial 4

12t0 16
16 to 20
20to 24

9.6

12.1

Ib/head/day--------------
7.9 _ 3
11.4 _ 3

13.1 11.7 4

12.2 12.2 5

— — 4
— — 4
14.6 12.8 !

ah\Vleans within a row without a common superscript letter differ (P<.01).
“dMeans within a row without a common superscript letter differ (P<.05).
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Table 3. Body Condition Score and Average Daily Gain of Heifers in Four Trials

Forage:concentrate ratio
Week of age 33:67 50:50 70:30 SE

---------------- Body condition scores ---------

Trial 1
12 to 18 3.1
18 to 24 2.8
Trial 2
i2to 18 2
18 to 24 —
Trial 3
12 to 16 2.9
16 to 20 2.9 —
20 to 24 —
Trial 4
12 to 16 2.9
16 to 20 3.0
20 to 24 —
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---------- Average daily gain (Ib/day) --------—----

Trial 1

12 to 18 2.0 1.9 —

18 to 24 2.6 2.1° —
Trial 2

12 to 18 1.9 1.

18 to 24 — 2.
Trial 3

12 to 16 2.

16 to 20 2.

20 to 24 —
Trial 4

12 to 16 2.0 — —

16 to 20 2.3 — —

20 to 24 — 2.5 2.0
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8:bMeans within a row without a common superscript letter differ (P <.01).



