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Introduction

The sustainability of the beef cattle industry relies on consistent cow reproduction to meet the
demand for sufficient high-quality meat. Seedstock and cow-calf operations must contribute
the genetic potential for growth and carcass quality to feeder calves and functional maternal
traits to replacement heifers, thereby optimizing producer profitability and long-term industry
sustainability (Devani et al., 2021). In this sense, multiple-trait selection must be applied.
Selection index combines information from multiple traits into a single weighted score based
on their economic importance, heritability, and genetic correlations, thereby maximizing
genetic gain and profitability (Hazel, 1943). Economic values (EV) serve as key parameters
for breeding decisions (Krupova et al., 2020), providing appropriate emphasis on traits for the
optimal breeding strategy (Konig and May, 2019) based on priorities within each herd.
Economic values may vary from breed to breed or from region to region within the same breed
(Hazel, 1943). Therefore, economic values should be periodically updated to meet the needs of
farmers in different environments and under different payment systems, incorporating new
traits and reflecting the changing economic conditions across and within traits (Cole and
VanRaden, 2018). Thus, this study aimed to estimate the economic values of fertility, growth,
and carcass traits for purebred Brahman and crossbred Angus x Brahman herds.

Materials & Methods

The University of Florida purebred Brahman (BRA) and crossbred multibreed Angus x
Brahman (MAB) herds are raised under grazing conditions in a humid subtropical climate and
are representative of seedstock and cow-calf production systems in the Southeastern U.S. Data
on variable costs, revenues, and herd management from February 2024 to May 2025 were used
to develop a deterministic bioeconomic model based on animal performance.

In both herds, all cows and heifers were subjected to an estrus synchronization program for
artificial insemination (AI) based on estrus detection, followed by exposure to clean-up bulls.
Animals were managed in contemporaneous groups under grazing conditions, with additional
feed such as corn gluten, soybean hulls, citrus pulp and hay provided according to pasture
availability and animal category, minerals supplementation and ad [libitum access to water.
Daily total dry matter intake (DMI) was assumed to be 2% of body weight for bulls and cows,
2.5% for animals from weaning to 26 months of age, and 1% for calves from 60 days of age to
weaning (NRC, 2020). Mineral supplementation was assumed to be 0.10 kg/day per animal.
The biological input parameters are presented in Table 1.

Management of the BRA herd as a seedstock operation. The breeding season lasted 90 days
(May-July), and calving occurred from February to May. Calves remained with their dams until
weaning in September. Steers intended for carcass evaluation were castrated at yearling,
finished for 90 days. Of all calves born and weaned, 40% were sold at weaning, 30% were
retained as replacement, 15% were slaughtered for carcass evaluation, and 15% were sold as
breeding animals at 27 months of age.
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Management of the MAB as a cow-calf operation. The multibreed herd consisted of Angus-
Brahman crossbred animals with breed compositions ranging from 100% Angus to 100%
Brahman, encompassing all intermediate crosses. The breeding season lasted 90 days
(February-April), and calving occurred from November to February. Calves remained with
their dams until weaning in August, when 40% of the calves were sold. After that, 30% of the
female calves were retained as replacements. The remaining 30% of the male calves were
transferred to a partner feedlot for an average of 312 days, before harvest for carcass evaluation
(Table 1).

Table 1. Biological parameters (mean) of the BRA seedstock and MAB cow-calf herds.

Variable BRA seedstock MAB cow-calf
Birth weight (kg) 31.00 36.00
Weaning weight 165 d” or 216 dT (kg) 185.23 252.00
Heifer weight 14 mo (kg) 400.00 416.00
Steer weight 15 mo” or 18 mo' (kg) 536.17 643.00
Bull weight 27 mo (kg) 648.00 -
Bull weight (kg) 775.43 854.00
Cow weight (kg) 511.00 558.00
Cow pregnancy rate (%) 85% 90%
Heifer pregnancy rate (%) 50% 60%
Dressing percentage 62% 65%
Yield grade USDA (cwt/score)

(1) +$4.00 1%

(2) +$2.00 39% 7%

(3) - 40% 45%

(4) -$10.00 17% 46%

(5) -$15.00 4% 1%
Quality grade USDA (cwt/score)?

(prime) +$14.22 2%

(choice) +$14.74 (premium on above 70%) 46% 59%

(select) -$14.74 (discount on above 30%) 54% 39%

cwt: 100-pound of carcass weight, “purebred Brahman herd, Tmultibreed Angus-Brahman herd, faverage USDA
prices of May and July 2024.

Estimation of economic values. The profit function was calculated by subtracting variable
costs from revenue. EV represents the expected change in profitability (AP) resulting from a
unit change in performance (AG), in a specific variable, while holding all other variables

constant (Eq. 1).

AP
EV = v (1)

Breeding costs included Al and bull maintenance for natural mating. Al costs $39.43 per
female. Bull-related costs were $114.62 for the BRA herd and $93.42 for the MAB herd per
female per year. Health costs included annual immunization protocols and systematic parasite
control, averaging $36.84 (BRA) and $38.82 (MAB) per cow per year, $33.64 (BRA) and
$34.20 (MAB) per heifer per year, and $16.13 (BRA) and $ 19.70 (MAB) per calf weaned per
year. Bahiagrass pasture maintenance (fertilizer and herbicide) was estimated at $0.03/kg of
dry matter. Mineral supplement cost averaged $0.77/kg. The prices of corn gluten, soybean
hulls, citrus pulp, the mixed feed were $0.32, $0.31, $0.24, $0.28, and $0.47 per kg. Bahiagrass
hay harvested on-farm costs $0.24/kg of dry matter. Only variable costs were considered, as
they vary with genetic improvement of the traits.



Revenues for the BRA herd were based on average prices of $800.50 per weaned calf,
$2,063.91 per slaughtered steer, $4,500.00 per breeding animal, and $1,100.00 per culled cow.
Revenues for the MAB herd were based on average prices of $1,102.40 per weaned calf,
$2,651.80 per slaughtered steer, and $1,300.00 per culled cow.

The EVs were estimated for the following traits: calving-to-sale success (CSS), age at first
pregnancy (AFP), weight at 15 months of age (W15), weight at 18 months of age (W18),
dressing percentage (DP), USDA quality grade (QG), and USDA yield grade (YGQG).
CSS represents a cow's ability to produce an offspring per production cycle, defined as
becoming pregnant and successfully weaning a calf that is either marketed or retained as a
replacement. AFP reflects sexual precocity in replacement heifers and is defined as the age at
which a heifer has her first confirmed pregnancy, ideally at 15 months of age during the first
breeding season, rather than 27 months of age during the second. W15, and W18 correspond
to weights used to calculate income from steers marketed at these ages. DP is the proportion of
meat expressed as a percentage of live weight. QG represents the meat palatability, whereas
YG represents the carcass cutability. Discounts and premiums are applied per 100-pound
carcass weight that changes one level in score (cwt/score), with a base price of $293.54 per
100-pound carcass weight.

Calculation of relative economic values. Economic values were multiplied by the additive
genetic standard deviation (Table 2) to standardize trait units and facilitate comparison of trait

importance as relative emphasis (%) (Hazel, 1943).

Table 2. Heritability (h?), phenotypic and additive genetic standard deviation (SD).

Traits h?2 Phenotypic SD  Genetic SD  Source

STAY 0.14 0.45 0.17 Bessa et al. (2021)
AFC, month 0.10 3.66 1.16 Bessa et al. (2021)
W450, kg 0.29 47.34 25.49 Bessa et al. (2021)
DP, % 0.77 1.83 1.61 Riley et al. (2002)
QG, cwt/score 0.47 0.39 0.26 Riley et al. (2002)
YG, cwt/score 0.71 0.53 0.44 Riley et al. (2002)

STAY = Stayability, AFC = Age at first calving, W450 = Weight at 450 days, DP = dressing percentage, QG =
USDA quality grade, YG = USDA yield grade, cwt: 100-pound of carcass weight.

Results & Discussion
Tables 3 and 4 present the EVs, relative economic values (REV), and the relative emphasis (%)
of fertility, growth, and carcass traits for the BRA and MAB herds, respectively.

Table 3. Economic values (EV), relative economic values (REV), and the relative emphasis
(%) per trait for the pure Brahman seedstock reference herds.

Traits Unit EV" REV Emphasis
Calving-to-sale success cow/production cycle  $ 991.04 $ 168.48 42.20 %
Age at first pregnancy  month $67.03 $77.76 19.48 %
Weight at 15 mo kg $3.67 $93.55 23.43 %
Dressing % $33.29 $ 53.60 13.42 %
Quality grade cwt/grade score $16.33 $4.25 1.06 %
Yield grade cwt/grade score $3.72 $1.64 0.41 %

cwt: 100-pound of carcass weight, *change in profitability per unit improvement, Tchange in profitability per unit
of genetic gain.



Table 4. Economic values (EVs), relative economic values (REVs), and relative emphasis (%)
of each trait for the multibreed Angus x Brahman cow-calf reference herd.

Traits Unit EV” REVT Emphasis
Calving-to-sale success cow/production cycle $ 1,003.47 $170.59  41.05%
Age at first pregnancy ~ month $59.42 $ 68.92 16.59 %
Weight at 18 mo kg $4.12 $105.02 2527 %
Dressing % $ 40.80 $ 65.69 15.81 %
Quality grade cwt/grade score $10.84 $2.82 0.68 %
Yield grade cwt/grade score $5.64 $2.48 0.60 %

ewt: 100-pound of carcass weight, “change in profitability per unit improvement, Tchange in profitability per unit
of genetic gain.

Calving-to-sale success per cow, a fertility indicator, was the most economically important trait
in both herds, followed by age at first pregnancy, an indicator of sexual precocity, as indicated
by the emphasis values of 42.20 % and 41.05 % for CSS and 19.48 % and 16.59 % for AFP in
BRA and MAB herds, respectively. Poor fertility is a primary reason for culling; consequently,
low fertility shortens cow longevity and increases the replacement rate. Nevertheless, both
traits must be balanced based on their EVs. Growth traits indicate faster-growing animals
provide economic benefits by increasing carcass weight when slaughter occurs at a fixed age.
For carcass traits, the BRA herd assigned 13.42% relevance to DP, 1.06% to QG, and 0.41%
to YG. In contrast, the MAB herd placed importance of 15.81% on DP, 0.68% on QG, and
0.60% on YG. In the purebred herd, most animals were graded Select, resulting in a greater
discount, whereas most animals in the crossbreed herd were graded Choice. In contrast, for
YG, the purebred herd was better classified, with most animals graded 2, whereas most animals
in the crossbred herd were graded 4. Therefore, the MAB herd has greater potential to improve
YG, while the BRA herd has greater potential to improve QG. Intramuscular fat and marbling
score are indicators of QG and key determinants of beef eating quality (Stewart et al., 2021).
Ribeye area and backfat thickness are indicators of YG.

Conclusions

This study highlights the importance of balancing reproductive, growth, and carcass traits in
seedstock and cow—calf operations. Thus, economic values represent data-driven tool for the
breeding decision-making process and should be regularly updated. Furthermore, differences
in economic values across herds indicate that a selection index is an efficient approach for
selecting animals according to the specific needs of each production system.
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