The effect of cow udder score on cow/calf performance in the Nebraska Sandhills
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ABSTRACT: Poor udder and teat confirmation
decreases profitability due to decreased calf weaning
weight, increased incidence of mastitis and labor, and
decreased cow lifetime productivity. Therefore, the
objective of this retrospective study was to evaluate the
effect of beef cow udder score on cow performance and
pre- and postweaning progeny performance. In a 5-yr
study, crossbred cows at the Gudmundsen Sandhills
Laboratory, Whitman, NE, were assigned an udder
score each year at calving, from 1 to 5, using an udder
and teat combination score. Cows were grouped by
udder scores and classified as either low udder score
(LUS, udder score 1 or 2; n = 223) or high udder score
(HUS, udder score 3 or 4; n = 1,742). The udder score
combines udder conformation and a teat scoring sys-
tem. Low udder scores consisted of pendulous udders
and large teats, whereas HUS consisted of tight udders
and small, symmetrical teats. Mixed models were used
to evaluate udder score on cow performance and

calf pre- and postweaning performance. Cow body
weight (BW) at prebreeding and weaning was greater
(P <0.01) in LUS cows compared with HUS coun-
terparts. Pregnancy rate was not different (P = 0.35)
between udder classification groups. Calf BW at birth
(P = 0.95), weaning (P = 0.40), and adjusted 205-d
BW (P = 0.28) were not different between udder
groups. Cow udder score did not influence feedlot
entry (P = 0.41) and final BW (P = 0.30), dry matter
intake (P = 0.53), average daily gain (P = 0.60), and
gain:feed ratio (P = 0.85) of steer progeny. However,
steers from HUS dams had greater hot carcass weight
(HCW; P = 0.04) and backfat thickness (P = 0.02)
compared with LUS counterparts. Results from this
study suggest cows with less desirable udder structure
may not have a negative impact on calf preweaning
growth and performance; however, backfat thickness
and HCW in the finishing phase were lower in steers
from cows with a lower udder score.
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INTRODUCTION

To improve herd production, producers cull
cows based on factors that include reproductive
failure, structural issues, progeny performance,
and disease. Udder conformation has been indi-
cated as an important factor in cow—calf profita-
bility due to management challenges and reduced
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calf performance (Riley et al., 2001). Udder
conformation and milk yield can affect calf pre-
weaning average daily gain (ADG; Neville, 1962;
Gleddie and Berg, 1968). However, beef cows
with poor udder conformation may produce lower
calf weaning BW and increase labor costs, lead-
ing producers to cull productive cows with mam-
mary problems (Rohrer et al., 1988; Arthur et al.,
1992). At calving, cows with poor udder confor-
mation have a greater risk of developing mastitis
(DeGroot et al., 2002). Although mastitis is more
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prevalent in dairy herds, it does affect 12% to 20%
of beef females (Haggard et al., 1983; Watts et al.,
1986), which reduces longevity within the cowherd.
Research has shown defects in teat shape and size
inhibit the calf’s nursing ability, thus negatively
affecting intake and gain. Frisch (1982) reported a
correlation between cows with long teats and high
calf mortality. However, that same study concluded
calf weaning weight is greater in dam with poor teat
conformation due to having greater milk yield. In
addition, Edwards et al. (2017) reported milk pro-
duction level did not influence calf weaning BW or
preweaning ADG, which may be due to selection
for growth independent of milk production and
intake. Data are, however, limited on the effect of
udder score on the entire production system from
birth to finishing. Thus, we hypothesized that cows
classified with LUSs would perform similarly to
HUS counterparts and produce calves with similar
pre- and postweaning growth. The objective of this
study was to evaluate the effect of beef cow udder
conformation on cow performance, longevity, and
pre- and postweaning progeny performance.

A. A.

B. B.

D.

MATERIALS AND METHODS

Allanimal handling and experimental procedures
were conducted to the guidelines of the Institutional
Animal Care and Use Committee of the University
of Nebraska (IACUC approval number 1474).

Cow—Calf Management

Cow and calf performance data were col-
lected from 2013 through 2017 at the University
of Nebraska, Gudmundsen Sandhills Laboratory
(GSL), Whitman, NE. Cow and subsequent calf
performance were obtained from the March and
May calving herds at GSL to determine the effect
of cow udder conformation on cow/calf perfor-
mance and subsequent steer feedlot performance.
Cows utilized in this study were Husker Red (5/8
Red Angus, 3/8 Simmental) and ranged from 2
to 11 yr of age under similar management condi-
tions. Each year at calving, two trained technicians
recorded udder scores from 1 to 5 as reported in the
Integrated Resource Management Guide (Figure 1;
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Figure 1. Diagram adapted from the Integrated Resource Management Guide. The system uses a combined udder and teat score system of 1-5,
with the acceptance of different appearances depicted as A—D within each score. A score of 5 or 4 is suggest to require no intervention, a score of
3 generally requires no intervention, and a score of 2 or 1 is suggested to require intervention.
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National Cattlemen’s Beef Association, 2013). The
udder score combines udder conformation and a
teat scoring system. An udder score of 1 or 2 con-
sisted of pendulous udders and large teats, whereas
3 to 5 consisted of tight udders and small, symmet-
rical teats. An udder score of 3 would be considered
the commercial cow average score. Cows were clas-
sified as either low udder score (LUS, udder score
1 or 2; n = 223) or high udder score (HUS, udder
score 3 or 4; n = 1,742). An udder score of 5 was not
recorded during the study. Cow body weight (BW)
and body condition score (1 = emaciated, 9 = obese;
Wagner et al., 1988) were recorded at the initiation
of the study (precalving) and again at weaning. All
cows across udder score classifications within each
calving season were managed similarly from calving
to weaning across the years. Calves were weighed at
birth and weaning each year. Calf weights at wean-
ing were adjusted to a 205-d age constant BW with-
out adjusting for sex of calf and age of dam. Each
year, the cowherd was estrous synchronized with a
single injection of PGF, (25 mg; Lutelyse: Zoetis
Inc.) after 5-d exposure to fertile bulls (bull-to-cow
ratio of 1:25) for a 45-d natural breeding season.
Pregnancy diagnosis was determined by transrectal
ultrasonography by scanning the uteri of cows at
weaning each year.

Calves were vaccinated at 2 mo of age with an
infectious bovine rhinotracheitis, parainfluenza-3
virus, bovine respiratory syncytial virus, and bo-
vine viral diarrhea type I and II vaccine (BoviShield
5, Zoetis, Florham Park, NJ). Calves were also
weighed, branded, and male calves were castrated.
Calves were then moved with cows to native up-
land range pastures. At weaning, calves were
weighed and vaccinated against bovine rotavirus—
coronavirus clostridium perfringen types C and D
and Escherichia (Bovine Rotavirus-Coronavirus
Vaccine Zoetis, Florham Park, NJ). After weaning,
March-born steers were placed in a drylot and con-
sumed ad libitum hay for 2 wk post-weaning and
were then transported to the West Central Research
and Extension Center (WCREC). After weaning,
May-born steers grazed subirrigated meadow with
0.45 kg/d supplement or received ad libitum hay
with 1.8 kg/d supplement until approximately 1 yr
of age and then relocated to WCREC.

Steers were placed in a GrowSafe feeding system
(GrowSafe Systems Ltd., Airdrie, AB, Canada)
approximately 2 wk after arrival at WCREC. All
steer BW was measured on two consecutive days
10 d after GrowSafe entry to allow for acclima-
tion to the feeding system. The average of the 2-d
BW was considered the initial feedlot entry BW. At

receiving, steers were fed a diet of 10% dry rolled
corn, 45% prairie hay, 40% corn gluten feed, and
5% supplement. The proportions of dry rolled
corn and prairie hay changed every 3 to 7 d until
acclimating to the finishing diet. Steer calves from
both seasons of calving were finished on a common
finishing diet of 48% dry rolled corn, 40% corn
gluten feed, 7% prairie hay, and 5% supplement.
At feedlot entry, all calves were implanted with
14-mg estradiol benzonate and 100-mg trenbolone
acetate (Synovex Choice, Zoetis). Approximately
100 d before slaughter, calves were implanted with
28-mg estradiol benzoate and 200-mg trenbolone
acetate (Synovex Plus, Zoetis). March-born steer
calves were managed similarly during finishing as
the May-born calves, all steer calves were fed as a
group in drylot pens. Days on feed across the years
were 206 £ 2 d. Each year within season of calv-
ing herds, steers were sent as a single group to a
commercial slaughter facility (Tyson Fresh Meats,
Lexington, NE) when estimated visually to have
1.3 cm fat thickness over the 12th rib. Carcass data
were collected 24 h post-slaughter, and final BW
was calculated from hot carcass weight (HCW)
based on an average dressing percentage of 63%.
Carcass data included HCW, marbling, yield grade
(YQG), backfat thickness, and longissimus muscle
(LM) area.

Statistical Analysis

Data were analyzed using the PROC MIXED
and GLIMMIX procedure of SAS (SAS Inst. Inc.,
Cary, NC). A mixed model ANOVA accounted for
correlations within udder score and udder score
within calving season. Models included the effect
of treatment, cow age, calving season, and calf sex
for all appropriate data. Degrees of freedom were
approximated using the Kenward-Roger adjust-
ment. Data are presented as LSMEANS, and
P-values < 0.05 were considered significant; tenden-
cies were considered at P > 0.05 and P <0.10. Data
were presented as main effects if interactions were
not determined to be statistically significant.

RESULTS AND DISCUSSION

Cow Performance

In many production settings, cows are often
culled from udder conformation, which may lead to
lack of cow and calf performance data. Low udder
score cows had greater prebreeding and weaning
BW (P < 0.01, Table 1) compared with their HUS
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Table 1. Effect of cow udder score on cow and calf performance in Nebraska Sandhills

Treatments'

Measurement LUS HUS SEM P-value
Cow BW2, kg

Prebreeding 450 428 5 <0.01

Weaning 458 441 5 <0.01
Cow BCS®

Prebreeding 5.3 5.2 0.04 0.01

Weaning 5.1 5.4 1.20 0.75
Pregnancy rate, % 83.2 86.9 0.04 0.35
Calf BW, kg

Birth 32 32 0.5 0.95

Weaning 204 202 3 0.40

Adj. 205d 154 156 3 0.28

!Cows were classified as either low udder score (LUS, udder score 1 or 2; n = 223) or high udder score (HUS, udder score 3 or 4; n = 1,742).
The system uses a combined udder and teat score system of 1-5, with the acceptance of different appearances depicted as A-D within each score.
A score of 5 or 4 is suggest to require no intervention, a score of 3 generally requires no intervention, and a score of 2 or 1 is suggested to require

intervention.
BW = body weight.
’BCS = body condition score.

counterparts. Cow BW differences may be attributed
to variability of cow size and age over the 5-yr period
within each udder group. On average, LUS cows
were older (5 = 0.5 yr) than HUS cows (4 £ 0.5 yr),
which may have resulted in LUS cows being more
mature and having greater BW. With increased age,
the udder’s medial suspensory ligament can dete-
riorate, resulting in more outward facing teats and
increased cows classified with poor udder conforma-
tion (Hickson et al., 2016). Pregnancy rates were not
different (P = 0.35) between LUS and HUS cows.
In agreement, DeNise et al. (1987) reported no rela-
tionship between udder size and shape on cow lon-
gevity. However, Vukasinovic et al. (1995) reported
Brown Swiss cows with better udder and teat scores
(1 = worst to 5 = best) had a positive genetic correla-
tion with increased herd longevity, but this may have
been due to culling pressure for udder conformation
rather than cow performance differences. The occur-
rence of poor udder cows (LUS) in this study was
11%, which is similar to culling rates of 9.6% to 22%
for udder problems from previous studies (Rohrer
et al., 1988; Arthur et al., 1992; Riley et al., 2001).

Calf Performance

Calf sex did not affect any of the measured var-
iables (P > 0.10); thus, heifer and steer data were
pooled in all preweaning variables. Udder con-
formation is considered a functional trait, which
may affect cow/calf productivity. If teat and udder
conformation limits the ability of a calf to suckle,
then udder conformation may limit a calf’s genetic
potential for growth. Calf BW at birth, weaning,

and adjusted 205-d BW were similar (P > 0.28;
Table 1) between udder score groups. In agreement,
Frisch (1982) reported no differences in calf wean-
ing BW due to teat conformation of the dam. This
may indicate a lack of relationship between udder
conformation and calf growth. Furthermore, in an
8-yr study in Hereford cows, DeNise et al. (1987)
reported udder shape did not affect calf growth
performance, suggesting cows with udder or teat
abnormalities do not hinder calf preweaning
growth. In contrast, Goonewardene et al. (2003)
reported dams with poor udder conformation
weaned lighter calves compared with well-attached
udder counterparts. If calf milk intake is limited
by udder conformation, calves suckling from LUS
dams may depend more on grazing to meet their
nutrient requirements. For example, Boggs et al.
(1980) reported younger calves that consumed
more forage were not consuming enough milk to
meet their nutritional needs. Thus, the lack of calf
BW at weaning indicates either milk intake was not
limited or calf forage intake may have been greater
in the LUS calves.

Feedlot Steer Performance

The effect of dam udder score on subsequent
offspring feedlot performance is very limited in the
literature. Most research on udder conformation
on calf performance ends at weaning and not the
entire production system. Dam udder score did
not influence postweaning steer feedlot entry BW
(P =0.41; Table 2), final BW (P = 0.30), dry matter
intake (P = 0.53), ADG (P = 0.60), and gain:feed
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Table 2. Effect of cow udder score on steer feedlot performance

Treatments'

Measurement LUS HUS SEM P-value
Steer BW?, kg

Entry 269 276 8 0.41

Final 617 628 10 0.30
Average daily gain, kg/d 1.67 1.70 0.03 0.60
Dry matter intake, kg/d 12.5 12.3 0.25 0.53
Gain:feed ratio, kg/kg 0.14 0.14 0.01 0.85
Carcass characteristics

Hot carcass weight, kg 375 389 7 0.04

Yield grade 23 2.7 0.2 0.10

Longissimus area, cm’ 89.7 90.9 1.9 0.63

Backfat thickness, cm 1.27 1.45 0.08 0.02

!Cows were classified as either low udder score (LUS, udder score 1 or 2; n = 223) or high udder score (HUS, udder score 3 or 4; n = 1,742).
The system uses a combined udder and teat score system of 1-5, with the acceptance of different appearances depicted as A-D within each score.
A score of 5 or 4 is suggest to require no intervention, a score of 3 generally requires no intervention, and a score of 2 or 1 is suggested to require

intervention.
BW = body weight.

ratio (G:F; P = 0.85). Cafe et al. (2006) reported
cattle entering the feedlot at similar BW performed
with similar growth rates, despite being on a slow
or rapid rate of gain from birth to weaning. This
implies that calves entering the finishing period at
similar BW will have similar feedlot performance.
This is further supported by Hennessy and Arthur
(2004) who reported no differences in ADG between
the two groups of cattle (high and low preweaning
growth) when entering the feedlot at similar BW.

Carcass Characteristics

Despite having similar finishing BW, calves
suckling HUS dams had greater HCW (P = 0.04,
Table 2) and backfat thickness (P = 0.02). The
conflicting results in HCW and finishing BW may
have been due to increased variability in final BW
from factors such as mud and gut fill. In addition,
YG tended to increase (P = 0.10) in HUS offspring
compared with their LUS counterparts. Similarly,
Stuedemann et al. (1968) reported calves suck-
ling dams with various milk yields had similar
ADG, G:F HCW, dressing percentages, and YG
in the feedlot despite previous treatments. In a
meta-analysis, Lancaster et al. (2014) suggested
that 94% of the variation in carcass weight is
explained by ADG in the yearling phase and entry
feedlot BW. Although feedlot entry and final BW
were not statistically different between HUS and
LUS suckling calves, HUS steers had numeri-
cally greater BW, which may have influenced the
increased HCW.

IMPLICATIONS

Calves suckling dams classified as having LUSs
at calving performed similarly during the prewean-
ing period with their HUS counterparts, with no
differences in overall feedlot growth performance
between udder groups. However, steers from
cows with HUSs did have heavier carcass weights.
Further research is required to define the effects
of udder score on generational effects of female
progeny and how calving season influences the
proportion of low udder score cows. However, this
study indicated culling cows for poor udder con-
formation may not be warranted, if calf suckling
at birth is not an issue, due to similar postnatal calf
performance.
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