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ABSTRACT

Survival rates and productive herd life were exam-
ined for 13.8 million US dairy cows that calved from
January 1, 1980, through March 2, 2005. Cows that
left the herd for dairy purposes or were from herds that
discontinued Dairy Herd Improvement testing were ex-
cluded from any calculations to prevent underestima-
tion of population longevity. Mean lactation length for
cows without subsequently recorded lactations ranged
from 205 to 235 d across breed—parity subsets and were
4 to 29 d longer for parities 2 through 7 than for parity
1. Mean survival rates were 73% to parity 2; 50% to
parity 3; 32% to parity 4; and 19, 10, 5, and 2% to
parities 5 through 8, respectively. The mean number
of parities for Holsteins declined from 3.2 for those first
calving in 1980 to 2.8 for those first calving in 1994.
Mean numbers of parities for other breeds first calving
in 1994 were 2.9 for Ayrshires and Brown Swiss, 2.4
for Guernseys, and 3.2 for Jerseys. Breed means for
productive herd life (through parity 8) ranged from 28
to 36 mo. All regressions of mean number of parities
or mean productive herd life on year were negative.
The trend for decline of many of those indicators of
longevity slowed or ended after the early 1990s. Be-
tween 31 (Jersey) and 39% (Guernsey) of herds were
made up of first-calf heifers.
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INTRODUCTION

Survival rates provide information about the propor-
tion of cows that survive to each parity or for a desig-
nated period of time. Productive herd life is the length
of time that individual cows remain in herds after their
first calving. Those variables represent culling practices
in the population, usually based on economic condi-
tions, e.g., replacement cost, salvage value, and returns
expected from various alternatives (Nieuwhof et al.,
1989; VanRaden and Klaaskate, 1993; Essl, 1998).

Received November 15, 2005.

Accepted April 17, 2006.

ICurrent address: 57 Avery Rd., Garrison, NY 10524
2Corresponding author: dnorman@aipl.arsusda.gov

Some researchers (Nieuwhof et al., 1989; Dunklee et
al., 1994; Essl, 1998) have reported a negative relation-
ship between reproductive performance and milk pro-
duction, whereas other studies (Roxstréom and Strand-
berg, 2002; Tsuruta et al., 2004) have found low correla-
tions. The negative phenotypic correlation may result
from selection for high milk yield.

Fertility is required for initiation of first lactation
and is an important component of survival. VanRaden
and Seykora (2003) found that daughter pregnancy rate
had the highest genetic relationship with productive
life of traits included in the USDA net merit index.
Selection has been directed toward production traits
for many decades, and accurate genetic information for
most other traits is less common. An examination of
herd life over time can provide information about its
relationships with other economically important traits
such as calving age, calving interval, production, and
survival rate.

Culling rate is influenced by management style. For
Wisconsin Holstein herds, Weigel et al. (2003) reported
that 1) risk of involuntary culling of productive, profit-
able cows was lower for herds with fewer cows per em-
ployee and for which labor was provided by family mem-
bers; 2) herds with fans, sprinklers, self-locking stalls,
palpation racks, and maternity pens also had lower
culling risks for high-yield cows; 3) involuntary culling
was lower for 100% AI herds than for non-Al herds; and
4) operations with 3-times-daily milking and custom-
grown heifers had higher involuntary culling. Farms
with moderately intensive grazing in the northeastern
United States had lower culling rates than those with
extensive grazing (Hanson et al., 1998). Seasonally
calved Holsteins and Jerseys on pasture in North Caro-
lina had lower culling rates and culling costs than did
confined cows (White et al., 2002); incidences of mastitis
and culling attributed to mastitis also were lower for
pastured cows (Washburn et al., 2002). Clinical mastitis
incidence and culling rates were not different among
Dutch Holstein and Friesian herds grouped by bulk
SCC, but more cows were culled for high SCC in herds
with the highest SCC (Barkema et al., 1998). Samoré
et al. (2003) examined the relationship between SCS
and functional longevity and found that Italian Hol-
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stein-Friesian cows with the highest test-day SCS had
3 times the risk of being culled as those with the lowest
SCS. Impact of mastitis on culling varied with lactation
stage for Holstein herds in New York (Grohn et al.,
1997). Bascom and Young (1998) reported that culling
was greater for New England cows with poor reproduc-
tion, low production, and mastitis. Culling practices
often are relaxed during herd expansion (Faust et al.,
2001; Weigel et al., 2003), and cows are culled for differ-
ent reasons during the transition.

Type traits also impact culling. Rogers et al. (1991a)
reported that final score and udder traits were posi-
tively correlated with productive life for US Jerseys.
Caraviello et al. (2003) examined the relationships
among type traits, inbreeding, and functional survival
of US Jerseys. Cows with undesirable scores for udder
depth, fore udder attachment, front teat placement, and
udder support had 1.3 to 1.8 times as high a risk of
being culled as those with intermediate scores. Animals
with an inbreeding coefficient of >10% had a slightly
higher risk of being culled than those with a coefficient
of <6%. Caraviello et al. (2004) also examined the rela-
tionship between type traits and functional survival
for US Holsteins. Udder depth, fore udder attachment,
udder cleft, and rear legs were related to functional
longevity in all regions, but survival was highest in the
Northeast and lowest in the South.

Nieuwhof et al. (1989) provided phenotypic trends in
the herd life of US dairy cows with first calvings be-
tween 1966 and 1983. The purpose of the current study
was to provide updated information about productive
herd life and survival rates for US dairy cattle that
were enrolled in DHI testing and to determine whether
those longevity traits had changed since 1980.

MATERIALS AND METHODS
Data

Lactation records from the national dairy database at
the Animal Improvement Programs Laboratory, USDA
(Beltsville, MD), were used to determine survival rates
and productive herd life for 5 US dairy breeds (Ayrshire,
Brown Swiss, Guernsey, Holstein, and Jersey). Data
were from 13.8 million cows in herds that participated
in DHI testing. Only lactation records with calving
dates between January 1, 1980, and March 2, 2005,
were included. Most recent year of first calving was
more restrictive and ranged from 2000 for survival to
parity 2 to 1994 for survival to parity 8. Cows were
required to have remained in the same herd for all
parities. In addition, the herd had to be enrolled in DHI
testing for at least 1 yr before the first calving of a cow
to avoid atypical culling practices that were made based
on the initial influx of information received by the herd
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Table 1. Number of cows with an opportunity to calve by breed and
parity

Brown

Parity  Ayrshire Swiss Guernsey Holstein Jersey

1 71,952 120,158 173,260 12,773,403 654,624
2 63,931 106,273 158,650 11,319,316 570,973
3 56,576 93,592 143,649 9,971,550 494,967
4 49,736 81,815 129,092 8,738,975 429,201
5 43,684 71,802 115,606 7,602,286 372,088
6 38,487 62,759 102,869 6,576,598 322,992
7 33,596 54,798 91,234 5,693,402 279,335
8 29,172 47,251 80,063 4,883,776 239,510

manager at the onset of testing. Age at first calving,
which was calculated by subtracting birth date from
earliest calving date, was restricted to 15 to 36 mo;
cows with a calving age of <18 mo were required to
have a verification code and represented only 0.01% of
first-lactation cows for each breed. Calving intervals
were derived from adjacent calving dates and were re-
stricted to 270 to 650 d to ensure that no parities were
missing. Cows were also excluded if their last record
contained a termination code of 2, which indicated that
the herd had discontinued testing or that the cow was
sold for dairy purposes. Because many of those cows
continued to have additional records that were not
available through DHI, inclusion of their incomplete
lifetime information in herd means would have resulted
in underestimation of population longevity.

To increase the amount of usable data, subgroups
were created based on the opportunity of each cow to
calve for each parity. A cow’s herd was required to
remain on test for an increment of 450 d per lactation;
i.e., for a cow to be included in the opportunity group
for parity 1, the herd must have remained on test at
least 450 d after her first calving; for parity 2, 900 d
after her first calving; for parity 3, 1,350 d; and so on.
Parities after 8 were not included. This opportunity
requirement was applied because life expectancy of
cows in herds that terminate testing has been shown
to be slightly shorter (P < 0.005) than that in herds
that continue testing (Andrus et al., 1970). Numbers of
cows within each opportunity group by breed are shown
in Table 1.

Methods

Survival rates were calculated for each parity by di-
viding the number of cows that calved by the number of
cows in the opportunity group. Survival rate for parity 1
was assumed to be 100% because information for heifers
that failed to conceive was not available. Mean number
of calvings by breed and year of first parity also was
calculated as the sum of mean survival rates expressed
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Table 2. Numbers of cows without a subsequent lactation and their mean lactation lengths by breed and
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parity
Brown

Item Parity Ayrshire Swiss Guernsey Holstein Jersey

Cows (no.) 1 18,802 29,608 56,379 2,292,550 109,494
2 14,287 18,809 37,486 1,972,815 90,434
3 9,755 12,254 24,832 1,503,760 70,875
4 6,530 8,790 15,605 1,043,882 54,255
5 4,069 5,964 8,763 640,922 37,426
6 2,407 3,892 4,549 353,763 23,436
7 1,379 2,197 2,202 172,105 13,561

Lactation length (d) 1 210.6 206.6 205.3 214.2 207.6
2 214.8 215.2 215.9 229.2 216.5
3 218.0 223.1 218.5 227.8 220.3
4 219.6 225.0 218.2 226.6 220.2
5 223.7 227.0 221.9 226.7 222.5
6 224.6 234.2 225.8 225.7 223.0
7 230.1 235.3 225.6 224.2 225.5

in decimal form to provide another indicator of how
long cows were staying in herds. Although Nieuwhof
et al. (1989) found slightly higher survival rates for
registered cows than for grades, a separate analysis for
effect of registry status on survival was not completed
because an examination of Holstein records in the na-
tional dairy database revealed a continual decline in
registered cows from 50% in 1980 to 25% in 2005.

Productive herd life was calculated with the formula
of Nieuwhof et al. (1989):

7
H= {2 [Si+ICi + (SL - Si+1)Di] + 3652588}/304375,

=1

where H is the mean productive herd life in months
(30.4375 d/mo), S; is the survival rate to parity i (i = 1,
2,...,7), C; is the mean calving interval in days between
parities i and i + 1, and D; is mean DIM during parity
i for cows without a subsequent lactation. Mean calving
intervals were those reported by Hare et al. (2006). For
parity 8, cows were assumed to have survived for 1 yr
(365.25 d) after calving, which represents DIM for par-
ity 8 plus additional DIM for parities after 8. Although
that assumption probably underestimates actual DIM
for parities >8, some credit is provided for time opportu-
nity in contrast to procedures in nearly all other longev-
ity studies.

Mean herd composition by parity was computed with
the formula of Nieuwhof et al. (1989):

Pi = [Si+1Ci + (Sl - Sl+1)Dl]/304375H,

where P; is the proportion of cows in the herd with
parity ¢ ¢ = 1, 2,..., 7). Because all remaining cows
were assumed to have survived 1 yr after parity 8, Pg =
Sg(12/H).

RESULTS AND DISCUSSION

Numbers of cows without a subsequent lactation and
their mean lactation lengths are shown in Table 2.
Mean lactation lengths for those cows ranged from 205
to 235 d for parities 1 through 7 and were 4 to 29 d longer
across breed—parity subsets for parities 2 through 7
than for parity 1. Mean lactation length increased from
parity 2 to 7 for all breeds except Holstein, which de-
creased from 229 d for parity 2 to 224 d for parity
7; the reason for this reverse trend for Holsteins is
unknown. Length of time that a cow remained in the
herd after last calving was 2 to 15 d shorter for parities
1 through 7 across breed—parity subsets than corres-
ponding lactation lengths reported by Nieuwhof et al.
(1989), except for parity 6 of Brown Swiss, which was
1 d longer.

Survival rates by breed and year of first calving are
presented in Tables 3 through 9 for parities 2 through

Table 3. Survival rate! to parity 2 by breed and year of first calving

Brown
Year Ayrshire Swiss Guernsey Holstein Jersey
(%)
1980 71.7 66.9 67.1 77.3 74.7
1982 72.9 67.4 66.4 76.1 74.1
1984 69.8 65.0 66.4 74.6 73.6
1986 70.4 65.0 65.3 73.4 72.9
1988 70.1 66.2 65.5 72.1 73.8
1990 70.5 64.5 61.9 72.8 74.0
1992 69.5 63.6 60.8 72.4 74.5
1994 69.5 67.4 61.5 72.6 74.3
1996 71.7 66.9 63.6 72.1 75.2
1998 69.7 69.8 64.3 73.7 75.5
2000 71.8 68.8 66.3 74.1 76.2
Mean 70.3 66.3 64.9 73.3 74.6

IStandard errors were 0.9 to 1.3% for Ayrshires, 0.8 to 0.9% for
Brown Swiss, 0.5 to 1.0% for Guernseys, 0.1% for Holsteins, and 0.3
to 0.4% for Jerseys.
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Table 4. Survival rate! to parity 3 by breed and year of first calving
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Table 6. Survival rate! to parity 5 by breed and year of first calving

Brown Brown
Year Ayrshire Swiss Guernsey Holstein Jersey Year Ayrshire Swiss Guernsey Holstein Jersey
(%) (%)

1980 50.3 474 44.3 56.6 56.5 1980 23.5 21.8 16.6 24.2 27.9
1982 49.9 45.6 43.1 53.6 54.7 1982 22.1 22.8 16.2 23.3 27.7
1984 49.2 46.9 44.1 52.8 54.5 1984 21.2 22.1 16.4 21.6 26.8
1986 48.6 44.3 42.9 51.2 54.2 1986 22.2 21.0 13.8 20.0 25.7
1988 47.8 47.1 42.0 49.9 55.3 1988 18.4 21.9 13.5 18.4 25.9
1990 48.6 46.2 38.8 49.7 54.6 1990 18.6 21.2 11.9 17.4 24.2
1992 47.7 45.2 37.0 49.2 55.4 1992 19.5 19.9 11.4 16.6 25.0
1994 46.5 47.0 37.8 48.9 55.7 1994 19.4 19.6 11.2 15.8 24.8
1996 50.7 46.1 39.3 47.6 55.6 1996 21.1 18.0 11.5 14.7 24.1
1998 49.3 48.4 40.3 48.5 56.1 1997 20.2 19.3 12.1 14.3 25.4
1999 50.8 47.3 41.8 49.0 56.7 Mean 20.8 20.9 14.2 18.4 25.7
Mean 48.7 46.2 41.7 50.3 55.5

IStandard errors were 1.2 to 1.7% for Ayrshires, 1.1 to 1.2% for
Brown Swiss, 0.7 to 1.4% for Guernseys, 0.1% for Holsteins, and 0.4
to 0.5% for Jerseys.

8, respectively. Although only survival rates for even
years from 1980 and later as well as for the final year
with data available are included in the tables, all years
were included in the overall means. Mean survival rates
for each parity (weighted by breed population of cows
with an opportunity to calve for parity 1) were 73, 50,
32, 19, 10, 5, and 2% to parities 2 through 8, respec-
tively. Those means were lower than corresponding
means of 78, 57, 40, 27, 17, 10, and 5% reported for
1966 through 1983 by Nieuwhof et al. (1989). For re-
ported years that were same (1980 through 1983), mean
survival rates for individual breeds were slightly lower
than those of Nieuwhof et al. (1989) except for later
parities of Holsteins. The reason for the differences is
unknown but could have resulted from changes in data
editing for the national database. All Holstein records
in that database were examined for this study, but
Nieuwhof et al. (1989) included only a population sam-
ple for Holsteins of every 15th herd.

Table 5. Survival rate! to parity 4 by breed and year of first calving

Brown
Year Ayrshire Swiss Guernsey Holstein Jersey
(%)
1980 35.3 33.3 28.0 38.7 40.9
1982 35.5 32.8 27.0 37.1 40.3
1984 33.3 33.5 27.8 35.4 39.5
1986 33.5 30.8 26.1 33.2 38.8
1988 30.3 33.0 24.9 31.7 39.1
1990 30.7 314 21.9 30.9 37.9
1992 31.1 32.0 21.3 30.2 39.0
1994 31.2 31.4 21.8 29.7 38.6
1996 33.5 30.6 22.0 28.4 39.0
1998 34.8 31.6 21.8 28.4 38.1
Mean 32.7 31.9 25.2 31.8 39.2

IStandard errors were 1.5 to 2.0% for Ayrshires, 1.2 to 1.4% for
Brown Swiss, 0.9 to 1.6% for Guernseys, 0.1% for Holsteins, and 0.5
to 0.6% for Jerseys.
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IStandard errors were 1.7 to 2.3% for Ayrshires, 1.4 to 1.6% for
Brown Swiss, 1.0 to 1.8% for Guernseys, 0.1 to 0.2% for Holsteins,
and 0.6 to 0.7% for Jerseys.

For survival to parity 2 (Table 3), Jerseys had the
highest mean survival rate (75%), followed by Holsteins
(73%), Ayrshires (70%), Brown Swiss (66%), and Guern-
seys (65%). Survival to parity 2 often declined from
1980 through the mid-1990s and then began to increase
slightly, although yearly fluctuations (not shown) were
present, especially for the breeds with smaller popula-
tions. An earlier increase for Jersey survival may have
resulted from a shift in milk pricing that gave added
value to higher SNF or protein components in milk.
Survival to parity 2 during 2000 was as high as or
higher than survival during 1980 for Ayrshires, Brown
Swiss, and Jerseys. Although Holstein survival to par-
ity 2 has increased in recent years, Holstein survival
rates were still lower during 2000 (74.1%) than during
1980 (77.3%). It is difficult to find comparable informa-
tion in the literature about survival rate to various
parities for breed populations in other countries. Any
information available is usually for genetic changes,
but hardly ever for phenotypic changes.

Trends for survival to parity 3 (Table 4) were similar
to those for parity 2 with some yearly fluctuations (data
not shown)—usually an initial decrease with improve-
ment during more recent years. Breed ranking for sur-
vival was the same for parity 3 as for parity 2. Approxi-
mately half of all cows with an opportunity to survive
had a third calving: 49% for Ayrshires, 46% for Brown
Swiss, 42% for Guernseys, 50% for Holsteins, and 56%
for Jerseys.

Survival to parity 4 (Table 5) ranged from 25% for
Guernseys to 39% for Jerseys. Holsteins experienced
the largest drop in survival to parity 4 from 1980 to
1998, with a decrease from 39 to 28%. Guernsey sur-
vival also declined substantially from 28 to 22% during
that period. The other 3 breeds had only modest sur-
vival declines of <3%.
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Table 7. Survival rate! to parity 6 by breed and year of first calving
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Table 8. Survival rate! to parity 7 by breed and year of first calving

Brown Brown
Year Ayrshire Swiss Guernsey Holstein Jersey  Year Ayrshire Swiss Guernsey Holstein Jersey
(%) (%)
1980 14.7 13.8 9.9 14.3 18.4 1980 8.7 8.4 5.0 7.5 11.4
1982 13.6 15.0 8.6 134 18.0 1982 7.5 8.7 4.2 6.8 10.5
1984 12.8 13.3 8.4 12.0 16.8 1984 7.3 8.2 4.1 6.1 9.8
1986 13.7 13.0 74 10.8 15.3 1986 7.5 6.9 3.6 5.3 8.6
1988 10.8 13.5 6.6 9.5 15.6 1988 6.4 7.6 34 4.4 8.7
1990 104 12.5 5.7 8.7 14.9 1990 6.4 7.2 2.9 3.9 8.6
1992 11.9 12.0 5.8 8.1 14.7 1992 6.7 6.0 2.6 3.5 7.7
1994 12.0 11.1 5.5 7.7 14.7 1994 6.6 6.3 2.5 3.3 7.9
1996 11.9 9.7 5.2 6.9 13.8 1995 5.3 5.4 2.5 3.2 7.5
Mean 12.5 12.8 74 9.8 15.6 Mean 7.1 7.3 3.6 4.7 8.9

IStandard errors were 1.9 to 2.5% for Ayrshires, 1.5 to 1.7% for
Brown Swiss, 1.1 to 1.9% for Guernseys, 0.1 to 0.2% for Holsteins,
and 0.6 to 0.8% for Jerseys.

Jerseys continued to have the largest percentage of
cows that remained in the herd at advanced parities.
Survival rate across all years for Jerseys was 26% to
parity 5 (Table 6), 16% to parity 6 (Table 7), 9% to
parity 7 (Table 8), and 5% to parity 8 (Table 9). Brown
Swiss and Ayrshires had the same survival rates to
later parities: 21% to parity 5, 13% to parity 6, 7%
to parity 7, and 4% to parity 8. Corresponding survival
rates for Holsteins were 18, 10, 5, and 2%. Across years,
Guernseys had the smallest percentages (14, 7, 4, and
2%) of cows that survived to later parities. Nieuwhof
et al. (1989) found similar breed rankings for survival
to later parities except that Brown Swiss had higher
survival rates than Ayrshires.

Survival rate can be affected by economic factors (e.g.,
milk price, feed cost, and beef price), heifer inventory,
and herd expansion or discontinuation. When replace-
ments are plentiful and inexpensive, producers are less
tolerant of problem animals and cull more than when
replacements are scarce and expensive. Another factor
that influences survival is the level of demand for spe-
cific breeds, which affects the breed population size.
Culling will be reduced if demand for a specific breed
is high. Since 2000, only the Jersey breed has shown a
trend for increasing numbers of cows on DHI test (Ani-
mal Improvement Programs Laboratory, 2006). There-
fore, higher survival rates for Jerseys could be primarily
a reflection of demand.

Mean number of parities through parity 8 (Table 10)
was <3 for all breeds except Jersey (3.2) across years. In
contrast, Nieuwhofet al. (1989) reported breed means of
3.1to 3.5 calvings for 1966 through 1976. Mean number
of parities has declined since the 1980s and was 2.4
for Guernseys, 2.8 for Holsteins, 2.9 for Ayrshires and
Brown Swiss, and 3.2 for Jerseys that first calved dur-
ing 1994. Linear regressions of mean number of parities
on year of first calving (Table 10) were negative and

IStandard errors were from 2.0 to 2.4% for Ayrshires, 1.6 to 1.8%
for Brown Swiss, 1.1 to 1.8% for Guernseys, 0.2% for Holsteins, and
0.7 to 0.9% for Jerseys.

significant (P < 0.05) for all breeds. Declines were great-
est for Holsteins and Guernseys (-0.031 and -0.027
parities per year, respectively). When quadratic regres-
sions (data not shown) were compared with linear re-
gressions, the linear coefficients produced higher R?
for all breeds except Guernseys. Linear and quadratic
coefficients together were significant (P < 0.001) for
Holsteins and Jerseys and raised the R? considerably
for Jerseys (0.73 to 0.93).

Similar declines were found for productive herd life
(Table 11). A typical Holstein cow that began milking
during 1994 had a productive herd life of about 32 mo
compared with >36 mo for a cow that began milking
during 1980. However, productive herd life began to
increase slightly during the most recent years for all
breeds. Nieuwhof'et al. (1989) found declines in produc-
tive herd life from 1966 through 1976 for all breeds
except Jersey, for which productive herd life increased.
Mean productive herd life across years (Table 11) was
28 mo for Guernseys; 33 mo for Ayrshires, Brown Swiss,
and Holsteins; and 36 mo for Jerseys. Productive herd

Table 9. Survival rate! to parity 8 by breed and year of first calving

Brown
Year Ayrshire Swiss Guernsey Holstein Jersey
(%)
1980 4.4 4.8 2.5 3.5 6.4
1982 3.9 4.9 1.7 3.1 5.7
1984 3.9 4.4 1.8 2.7 5.1
1986 4.0 4.2 15 2.2 44
1988 2.9 3.6 14 1.9 4.4
1990 2.9 3.7 1.2 1.6 4.6
1992 3.4 3.3 1.0 1.4 3.8
1994 3.4 2.9 1.1 1.3 4.0
Mean 3.7 3.9 1.6 2.1 4.7

IStandard errors were from 2.1 to 2.6% for Ayrshires, 1.6 to 1.9%
for Brown Swiss, 1.2 to 1.8% for Guernseys, 0.2% for Holsteins, and
0.7 to 0.9% for Jerseys.
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Table 10. Mean number of parities through parity 8 by breed and year of first calving and coefficient for
linear regression of number of parities on year of first calving by breed

Brown
Year Ayrshire Swiss Guernsey Holstein Jersey
(No.)

1980 3.08 2.96 2.73 3.22 3.36
1981 3.07 2.97 2.74 3.17 3.37
1982 3.05 2.97 2.67 3.13 3.31
1983 3.04 2.88 2.65 3.08 3.31
1984 2.98 2.93 2.69 3.05 3.26
1985 2.92 2.86 2.69 3.00 3.25
1986 3.00 2.85 2.61 2.96 3.20
1987 2.98 2.88 2.61 2.92 3.22
1988 2.87 2.93 2.57 2.88 3.23
1989 2.96 2.96 2.48 2.85 3.18
1990 2.88 2.87 2.44 2.85 3.19
1991 2.85 2.81 2.44 2.83 3.18
1992 2.90 2.82 2.40 2.81 3.20
1993 2.81 2.81 2.40 2.80 3.22
1994 2.89 2.86 2.41 2.79 3.20
Mean 2.96 2.89 2.60 2.94 3.24
Linear regression coefficient —0.017%** —-0.009% —0.027%** —0.031%** —0.012%**

*P < 0.05; ***P < 0.001.

life reported by Nieuwhof et al. (1989) ranged from 38
to 39 mo for all breeds except Guernsey, which had a
mean productive herd life of 35 mo. They also found
that mean productive herd life was 2.4 mo longer for
registered Holsteins than for grades and, correspond-
ingly, from 3.4 to 6.5 mo longer for other breeds (Ayrsh-
ire, Brown Swiss, Guernsey, and Jersey).

Linear regressions of mean productive herd life on
year of first calving (Table 11) were negative for all
breeds and significant (P < 0.01) for all breeds except
Brown Swiss. Declines were greatest for Holsteins and

Guernseys (-0.346 and —0.301 mo/yr, respectively). Lin-
ear coefficients produced a higher R? than did quadratic
coefficients for all 5 breeds. Linear and quadratic coef-
ficients together were significant for Ayrshires (P <
0.01) and for Holsteins and Jerseys (P < 0.001) and
raised the R? substantially for Jerseys (0.42 to 0.90).
Parity composition of herds (Table 12) is a reflection
of the number of cows that are replaced in herds each
year from both voluntary and involuntary culling. Be-
tween 31 (Jersey) and 39% (Guernsey) of herds were
made up of first-calf heifers, which was an increase

Table 11. Mean productive herd life through parity 8 by breed and year of first calving and coefficient for
linear regression of productive herd life on year of first calving by breed

Brown
Year Ayrshire Swiss Guernsey Holstein Jersey
(mo)

1980 34.2 334 30.1 36.5 374
1981 34.0 33.4 30.2 35.8 375
1982 33.9 33.3 29.2 35.3 36.7
1983 334 32.0 28.7 34.6 36.6
1984 32.6 32.6 29.3 34.2 35.9
1985 31.9 31.6 29.4 33.5 35.9
1986 33.3 31.8 28.2 33.0 35.2
1987 32.9 32.1 28.3 32.6 35.5
1988 315 32.7 27.9 32.1 35.8
1989 32.7 33.4 26.8 31.7 35.0
1990 32.0 32.5 26.6 31.9 35.4
1991 31.7 31.7 26.5 31.7 35.3
1992 32.6 32.0 26.0 31.7 35.6
1993 31.7 32.0 26.3 31.8 36.1
1994 32.6 32.9 26.9 31.9 36.2
Mean 32.9 32.6 28.3 32.7 36.1
Linear regression coefficient —0.143%* -0.057 —0.301%** —0.346%** —0.110%*

P < 0.01; ***P < 0.001.
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Table 12. Mean herd composition by parity and breed

Brown All
Parity Ayrshire Swiss Guernsey Holstein Jersey breeds!
(%)
1 34.3 34.1 39.0 35.4 31.3 35.2
2 23.8 23.1 25.4 25.6 23.4 25.5
3 16.4 16.2 16.1 17.1 17.1 17.1
4 10.9 111 9.6 10.5 11.9 10.6
5 6.8 7.2 5.3 6.0 7.6 6.1
6 4.1 4.4 2.7 3.1 4.6 3.2
7 2.3 2.5 1.3 1.5 2.6 1.6
8 14 1.4 0.7 0.8 1.6 0.8

'Mean weighted by breed population of cows with an opportunity
to calve for parity 1.

from the corresponding percentages of 29 (Jersey) and
33% (Guernsey) that were reported by Nieuwhof et al.
(1989). Distribution of parities across breeds (weighted
by breed population of cows with an opportunity to calve
for parity 1; Table 1) was 35% for parity 1, 26% for
parity 2, 17% for parity 3, 11% for parity 4, 6% for
parity 5, 3% for parity 6, 2% for parity 7, and 1% for
parity 8. Nieuwhof et al. (1989) found slightly lower
percentages of cows with earlier parities and slightly
higher percentages of cows with later parities.

Several studies during the 1960s (Van Vleck, 1964;
White and Nichols, 1965; Miller et al., 1967) showed
that US dairy producers keep cows with high yield the
longest, which negated the concern that high-yield 2-
yr-olds leave the herd earlier than those with low to
moderate milk yield. Producers still want to retain
high-yield cows, and the relationship between milk
yield and herd life remains positive (Norman et al.,
2005; Sewalem et al., 2005). Rogers et al. (1991b) re-
ported that younger age at first calving and higher first-
lactation yield resulted in a longer productive life for
US Jerseys. Sewalem et al. (2005) also found that heif-
ers older at first calving were at a higher risk of being
culled than those calving at intermediate ages. They
found milk yield was by far the most important factor
influencing survival. In contrast, Ettema and Santos
(2004) reported that Holstein culling and mortality on
commercial California farms were not affected by age
at first calving. A more extensive examination of the
current impact on survival by phenotypic traits that
are strongly influenced by environment (such as age
at first calving and milk and component yields) could
provide useful management information.

CONCLUSIONS

Survival rates and productive herd life of US cows
were examined by breed, parity, and trend over time.
Dairy cattle in the United States that first calved since
1980 averaged about 3 parities, with a productive herd
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life of about 2 yr and 8 mo. Means for number of parities
and productive herd life were slightly underestimated
because of the exclusion of data from parities after 8.
Numbers of parities, productive herd life, and survival
rates have decreased, apparently because of more in-
tense culling primarily due to management decisions
by producers rather than genetics. The trend for decline
of many of those indicators of longevity slowed or ended
after the early 1990s. Differences between breeds in
survival and productive herd life were evident: Produc-
tive herd life was longest for Jerseys and shortest for
Guernseys.
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