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The purpose of the heifer herd is to provide
replacements for cows leaving the herd and to
improve genetic progress. First-lactation cows
significantly contribute to herd production and
profit. A recommended goal for dairy replace-
ment heifers is to calve at 24 months of age with
a targeted postcalving body weight of 1250
pounds. A common misconception is that this
goal is either unattainable or uneconomical.
Feeding heifers for rapid gains costs more per
day than feeding for low gains, but development
of replacement heifers is an investment in the fu-

first-lactation milk yield (Bethard 1997). Opti-
mum first-lactation milk yield occurred when
postcalving body weight was approximately 1200
to 1300 pounds, independent of calving age
(fig. 2). However, milk yields declined when
postcalving body weight exceeded 1300 pounds,
suggesting that overconditioned heifers have
lower milk yields than well-conditioned heifers.
These results support the recommended 1200-
to 1250-pound postcalving target weight. It is im-
portant to remember that a 1200- to 1250-pound
postalving weight translates to a 1300- to 1350-

ture. The replacement heifer program should rear pound prealving weight.

heifers to reach a desired age and body weight at

a minimum cost.

WHY 1250 POUNDS?

Why should producers strive for a target
weight of 1250 pounds after calving? A large
field study conducted from 1980 to 1984 involv-
ing DHIA records found that Holstein heifers
calving between 1195 and 1250 pounds had the
greatest first-lactation milk yield (Keown and
Everett 1986). The importance of achieving calv-
ing weight goals is illustrated by the dramatic de-
cline in milk yields when postcalving weights
were below 1100 pounds (fig. 1). A first-lactation
cow that weighs 1250 pounds produces 1775
pounds more milk than a first-lactation cow calv-
ing with a weight of 900 pounds or less. Calving
weight had a greater impact on first-lactation per-

formance than did calving age, suggesting heifers

should be bred by weight, not age.
Over 50,000 DHIA records from Virginia were

Heavier heifers produce more milk than
smaller heifers because they have less growth
remaining to reach mature body size, so nutrients
can be used for milk production instead of
growth. Smaller heifers also may take in less feed
at the feed bunk due to competition from heavier,
more aggressive heifers.

Overconditioned heifers also perform poorly
(fig. 2). Fat heifers can be predisposed to fatty
liver, which can lead to ketosis and reduced feed
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Figure 1. Effect of postcalving body weight on relative

evaluated to determine the relationships between milk yield during first lactation (adapted from Keown

age at first calving, postcalving body weight, and

and Everett 1986).
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intake. Overconditioned heifers have low lacta- 17000 ¢ 20 B-22 24 %26 =28 - 30
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It is well established that heifers should be be-
tween 23 and 26 months of age at first calving.
Heifers that calve early spend more of their life 14000 4 ; } : + + {
producing milk than heifers that calve late. A NI calving eigh (Y10 1S
large investment ($1150 to $1200) is required to _. - . . o

: : : Figure 2. Prediction of first-lactation milk yield for
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1986). The earlier heifers enter the milking herd,
the sooner the return on the initial investment.
Greater age at first calving dramatically increases Table 1. Effect of age at first calving and culling rate on
herd costs. An extra day to first calving is esti- n_umbers of replacements needed to maintain a herd
mated to cost 13 times as much as an extra day Size 0f 100.
open (Cady and Smith 1996). Delayed calving cul
can increase rearing costs $50 per heifer for eachiye o) 22 24 26 28 30 32 34 36

14500

Age at first calving (months)

month beyond 24 months (Smith 1993). 20 40 44 48 51 55 59 62 66

The number of replacements needed to main- 22 44 48 52 56 61 65 69 73
tain herd size increases when calving is delayed 24 48 53 57 62 66 70 75 79
(table 1). Assuming a 30 percent cull rate, in- 26 52 57 62 67 72 76 81 86

creasing age at first calving from 24 to 28 months 28 56 62 67 72 77 82 8 92
requires 11 percent more heifers to maintain herd3° 61 6 2 77 82 88 94 99
size, or 110 more heifers on a 1000 cow dairy. 32 65 70 76 8 88 94 100 106
Alternatively, decreasing age at first calving from 2—% 7> 81 87 94 100 106 112
28 to 24 months results in 110 surplus heifers that

can be sold. Heifers should calve between 22.5

and 23.5 months of age to maximize lifetime per-

formance (Gill and Allaire 1976). ATTAINING 1250 POUNDS IN 24 MONTHS

What About 21 Months? Heifers must gain an average of 1.7 to 1.8
pounds daily from birth to calving to achieve a

Calving before 21 months can be a risky option precalving weight of 1350 pounds. Overall feed-

due to problems associated with rapid growth.  ing cost from weaning to calving is less when

Since calving weight, not calving age, is the heifers are fed to gain 1.7 pounds/day than when

major factor affecting first-lactation milk yield, theyare fed to gain 1.3 or 1.5 pounds/deapble 2).

successfully calving heifers at 21 months would Remember, a 1250-pound postcalving weight

require daily gains near 2.0 pounds/day from translates to about a 1350-pound precalving

birth to calving for large-breed heifers. To reduce weight. This goal is attainable with intensive

calving age to 21 months, age at first breeding management, even with less than optimal facili-

must be reduced to 11 to 12 months, which wouldties and feed quality.

require excessive prepubertal gains to achieve

breeding weight goals. Body weight gains in ex- Weaning to Breeding

cess of 2.0 pounds/day can be detrimental to

mammary development lreifers under 12 months Age at onset of puberty is positively related to

of age (Sejrsen et al. 1982). body weight. Sexual maturity of Holstein heifers
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begins at approximately 550 to 650 pounds, inde-although gains are greater than the normal range
pendent of age. Consequently, nutrition has a drain many studies. Sejrsen and Purup (1997) sug-
matic effect on age at puberty and first breeding. gest further research is needed to understand the
Too little or too much body weight gain during relationship between nutrition and mammary de-
this growth period is a problem. velopment. Limited research suggests no correla-

Low body weight gains pose a probldrow tion between rapid prepubertal weight gains and
weight gain before breeding is an obvious prob- impaired mammary development when high-
lem because it delays puberty, breeding, and crude-protein diets are fed (VandeHaar 1997;
calving. Average daily gains between 1.5 and 1.7 Waldo et al. 1998). Further research is needed to
pounds are necessary to achieve a breeding recommend rates of gain exceeding 1.8 pounds/
weight goal of 800 pounds at 14 months of age day for prepubertal dairy heifers. The recommen-
for large-breed heifers. Therefore, an average  dation for average daily gains for growing dairy
daily gain below 1.5 pounds for large-breed heif- heifers prior to puberty is between 1.5 and 1.8
ers is unacceptable and costly because it delays pounds/day.
sexual maturity.

Rapid body weight gains are riskgains Breeding-Age Heifers
greater than 2.0 pounds/day for large-breed heif-
ers prior to puberty are risky. Holstein heifers fed  An ideal time to evaluate heifers for body
diets to gain 2.8 pounds/day had larger mammaryweight, wither height, and body condition is at
glands, but less total secretary tissue due to in- breeding. Other than the preweaning period, this
creased mammary adipose (fat) tissue than heif- is one of the few times when heifers are observed
ers gaining 1.4 pounds/day (Sejrsen et al. 1982). closely. Heifers need to be bred in a timely fash-
Growth rate did not influ-

ence mammary COmposi- Table 2.Feed costs for heifers on a corn silage, grass hay, and soybean diet from

tion when similar treat- birth to calving fed to gain 1.3, 1.5, and 1.7 pounds/day.
ments were app“ed to Body weight Gain Age Feed Feed Cumulative %/périod
postpubertal heifers. Pre- (Ib) (mo) cost/day cost/period feed cost
puberta| heifers gaining 100-150 1.2 1.4 $0.96 $40.00 $40.00 1.7
2.2 pounds/day between 150-200 1.8 2.3 $0.45 $12.50 $52.50 2.2
19 and 39 weeks of age 200-400 1.3 7.4 $0.36 $55.38 $107.88 4.5
had less (7.1 percent) first- 400-600 1.3 12.6 $0.59 $90.77 $198.65 8.3
lactation fat-corrected 600-800 1.3 17.7 $0.75 $115.38 $314.04 13.1
. . e 800-1000 1.3 22.8 $0.72 $110.77 $424.81 17.8
milk than heifers gaining 1000-1200 1.3 28.0 $0.91 $140.00 $564.81 23.6
0.9 pounds/day (Lammers 1544 1350 13 31.8 $1.06 $122.43 $687.24 28.8
etal. 1999). 100-150 1.2 1.4 $0.96 $40.00 $40.00 1.8
Excessive prepubertal 150200 18 23 $0.45 $12.50 $52.50 23
gains can reduce milk 200-400 15 6.8 $0.40 $53.33 $105.83 4.7
yield during the first and 400-600 15 11.2 $0.63 $84.00 $189.83 8.5
later lactations due to a 600-800 1.5 15.6 $0.78 $104.00 $293.83 13.1
lack of Secretary tissue in 800-1000 1.5 20.1 $0.77 $102.67 $396.50 17.7
the mammary gland. How- ~ 1000-1200 15 24.5 $0.93 $124.00 $520.50 23.3
ever, critics argue that 1200-1350 15 27.8 $1.15 $115.00 $635.50 28.4
heifers in these studies 100-150 1.2 1.4 $0.96 $40.00 $40.00 1.9
were fed for an unusually 150-200 1.8 2.3 $0.45 $12.50 $52.50 2.5
: . 200-400 1.7 6.2 $0.43 $50.59 $103.09 4.9
hlgh rate of gain approach- ,,, ¢, 1.7 10.2 $0.67 $78.82 $181.91 8.6
ing that of feed!Ot cattle. 600-800 17 14.1 $0.83 $97.65 $279.56 132
Research consistently sup-  goo-1000 1.7 18 $0.81 $95.29 $374.85 17.7
ports the theory that rapid  1000-1200 17 21.9 $0.99 $166.47 $491.32 23.2
prepubertal gains impair 1200-1350 1.7 24.8 $1.21 $106.72 $598.04 28.2
mammary development, *Percent of feed costs incurred during each period.
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ion (14 to 15 month average age at first breeding) MONITOR GAINS
to achieve a successful replacement program.

Conception by 14 to 15 months is necessary if It is essential that body weight gains and
heifers are to calve by 23 to 26 months of age.  wither heights of heifers are monitored due to the
Heifers need to gain weight (1.5 to 2.0 pounds/  narrow window of recommended gains (1.5 to
day) and have adequate body condition to 1.8 pounds/day). A scale or weight tape and a
achieve high conception rates. Rations should be wither height stick should be available to periodi-
balanced in energy (64 to 68 percent TDN, or cally monitor heifer performance at all ages. At a
total digestible nutrients) and protein (13to 15  minimum, heifers should be weighed every time
percent). they are worked (such as for deworming, vacci-

Conception problems occur when heifers expe-nation, and breeding). Recommended body
rience weight loss or are in poor body condition. weights and wither heights for growing Holstein
Balancing rations is critical to avoid these prob- heifers at various ages are indicated in table 3.
lems. Heifers leaving confinement also can expe- Heifers that achieve body weight goals but are
rience weight loss and low conception rates. lacking in wither height likely have excessive
Researchers at Virginia Tech found heifers expe- body condition. Body condition may be difficult
rience a body weight loss of up to 60 pounds for to measure objectively, particularly in younger
a 1- to 2-month period after leaving a confine- heifers.
ment facility and moving to pasture. It may be An alternative to visual scoring is to calculate a
that the increased exercise on pasture reduces th&vither height index (pounds body weight/inches
amount of energy available for growth. There-  of wither height) to estimate body condition. The
fore, to avoid breeding problems, breeding shouldsubjectivity and bias of body condition scoring

occur either before leaving confinement or 2 are avoided with wither height indices. Average

months after entering pasture. wither height indices for a group of heifers
should be similar to those in table 3. Due to the

Breeding to Calving large variation among heifers, producers should

Animals with the lowest priority on a dairy
farm are usually the bred heifers. This group doesTable 3. Recommended ranges of body weight, wither

not require the intensive management that height, and wither height index for Holstein heifers.
younger heifers do. Calving dates have already Age Body weight Wither height  Wither height index
been set, so the major goal is for heifers to gain mlo) 13%?135 31 (7'?33 5 :'kl”_”;)z
sufficient body weight to achieve desired calving 177189 33535 2 5354
weight and body condition. Average daily gain 3 296244 35.9-37.1 6.4-6.6
must be 1.7 to 2.1 pounds during gestation if 4 275- 299 36.9-38.8 74-77
heifers were bred at 750 to 850 pounds. Body 5 323-354 38.4-40.4 8.4-88
weight gains above 2.0 pounds/day are accept- & 372-408 39.8-42.0 9.3-9.7
able for bred heifers during the first 6 to 7 months 7 420-463 41.1-43.3 10.2-10.7
of gestation. Body weight gains in excess of 2.0 8 469-518 42.3-44.5 11.1-11.6
pounds/day should be avoided 1 to 2 months 9 518-572 43.4-45.7 11.9-12.5
prepartum to prevent calving and postpartum 10 566-627 44.0-46.7 12.9-13.4
problems because fetal and mammary growth ac- ** 615-682 45.4-41.6 13.5-14.3
celerate during this time. Also, excessive body 2 eba-s7 46.3-48.5 14.3-15.2
condition (> 4.0 on a 5-point scale) at calving can ij ;éi:;ié j;;:ggi ig;jg;
lead to postpartum health problems. 16 858956 49.0-512 175187
18 956-1065 50.2-52.1 19.0-20.4
20 1053-1174 51.0-53.0 20.6-22.2
22 1150-1284 51.7-55.0 22.2-23.3
24 1247-1393 52.2-56.5 23.9-24.7

aPounds of body weight/inches of wither height.
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monitor groups, not individuals. If wither height
indices are low, indicating poor body condition,

tionally, ionophores have coccidiostat properties
(they reduce and control coccidia) when fed at

rations should be evaluated to assure nutrient in- recommended dosages (200 mg/day) and are in-
take is adequate. A common cause of high wither expensive to supplement (about 1.2 cents/day).

height indices (excessive body condition) is a diet

deficient in protein but excessive in energy.

Some producers have an interest in rearing
heifers on pasture. Feed costs can be reduced

Many corn silage—based diets are in this categorywith pasture without decreasing daily gains. To

RATIONS

achieve high rates of gain, pastures must be man-
aged intensively. Rotational grazing can allow
heifers to continually consume immature, high-
guality forage. Mature grasses are lower in qual-

Rations formulated to attain a 1.8 pound gain/ ity and will result in lower gains. Holstein heifers
day are adequate to achieve the precalving target(400 to 1000 pounds) grazing orchardgrass pas-

of 1350 pounds at 24 months. Three sample

ture at the Virginia Tech Dairy Center gained

heifer rations are shown in table 4. These rations over 2.0 pounds/day while receiving 2 pounds of
assume that forage quality is average and grain a 16 percent crude protein corn and soybean meal
supplementation does not exceed 3.7 pounds/daymix. Gains were improved by feeding

High-quality forages require less grain supple-

Rumensif in the grain. Researchers at New

mentation. Large quantities of grain are not nec- Mexico State University (Lopez et al. 1999)

essary to achieve high rates of gain. The impor-

found dairy heifers can gain 1.75 pounds/day

tant component is ration balancing, or supplying grazing a Kleingrass-alfalfa mixture (no supple-

nutrients in the proper proportions. A ration bal-

mentation) during the summer months (June,

anced in energy and protein promotes high rates July, and August).

of lean gain. However, a ration high in energy but

deficient in protein can result in high gains, but

with excessive condition. Therefore, rations need

to be evaluated periodically, as are rations for
lactating cows.

All three of the sample rations contain a min-
eral with ionophores, either Bovat¥wr
RumensifV. lonophores improve energy me-

tabolism and protein use in the rumen, resulting

in improved gains and/or feed efficiency. Addi-

Table 4. Rations for 600-, 800-, and 1000-pound
Holstein heifers gaining 1.8 pounds/day.

Heifer weight (Ib)

Ration component 600 800 1000
Corn silagé€,lb (as fed) 15.0 18.0 20.0
Grass hay,lb (as fed) 8.0 10.0 12.0
Shelled corn, Ib (as fed) 1.0 1.5 1.5
48% Soybean meal, Ib (as fed) 2.0 2.0 2.2
2:1 mineral, Ib (as fed) 0.1 0.1 0.1
CP, % of DM 14.4 13.5 13.4
TDN, % of DM 64.7 64.5 64.0
ADF, % of DM 31.6 32.0 32.7

aCorn silage: 67% TDN, 7.5% CP, 28% ADF, 38% DM
bGrass hay: 55% TDN, 10.4% CP, 45% ADF, 87% DM

ADF: Acid detergent fiber
DM: Dry matter

CP: Crude protein
TDN: Total digestible nutrients

ECONOMICS OF 1250 POUNDS
AT 24 MONTHS

The bottom line for the heifer replacement en-
terprise is profitability. The benefits of a 1250-
pound postcalving weight at 24 months must out-
weigh the production costs to be profitable. Two
guestions must be answered: 1) Is it profitable to
feed for a 1250-pound postcalving weight?, and
2) For a target calving weight, is it profitable to
decrease calving age to 24 months or less?

Is it profitable to feed for a 1250 pounds
postcalving weightThe benefit of achieving a
1250-pound postcalving weight is increased first-
lactation milk yield. The increased milk yield
should pay for the increased feed costs. Body
weight and total feed cost increase as average
daily gain increases (table 5). Heifers that aver-
aged 1.7 pounds/day had higher feed costs
($103.44 increase) and precalving weights (261
pounds heavier) than heifers that gained 1.3
pounds/day. Heifers with a postcalving body
weight of 1250 pounds produced approximately
1000 pounds more in first-lactation milk yield
than heifers with a postcalving weight of less
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Table 5. Extrapolated feed costs from table 2 for heifers ~ Computing Service, Provo, Utah) of all milking

at 24 months of age or 1350-pound precalving body cows. Research indicates that the goal of dairy

weight under three feeding regimes. — replacement heifers calving at 1250 pounds and

Average dally gain (b/day) 23 19 24 months of age is attainable and economi-

cally viable. To achieve this goal, heifer growers

must monitor gains and routinely evaluate ra-

tions. Monitoring performance and balancing ra-

1350 Ib body weighit Total feed costs $687.24 $635.50 $598.04  tions to provide adequate but not excessive nutri-

24 months of age Total feed cdsts $451.08 $487.79 $554.52
Body weight, Ib 1047 1178 1308

Age, months 31.8 278 248 entintake will help ensure well-grown heifers
! Three feeding regimes are 1.3 Ib/day, 1.5 Ib/day, and 1.7 Ib/day gain that perform to their potential. Proper manage-
, from weaning unti calving. - ment of the heifer herd is one area on most dairy
Total feed costs from birth until calving. . . . .
s Precalving body weight. operations in which production costs can be re-
duced and herd productivity and profitability in-
creased.

than 950 pounds. At $12/cwt for milk, the addi-
tional revenue from milk would be $120. There-

fore, it would be profitable to achieve a REFERENCES

postcalving weight of 1200 to 1250 pounds.
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