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Introduction

Despite strong prices, U.S. cattle producers continue to face mounting challenges, particularly due
to persistent drought conditions and rising production costs (Nelson, 2025). During periods of
intense drought, rising feed costs and reduced forage lead to partial herd reductions, with economic
losses often exceeding production declines. After the national beef cattle herd declined during the
2011-2015 drought, the extreme 2020-2022 draught further reduced herd inventory to the lowest
level in 25 years from which it is yet to fully recover (U.S. Department of Agriculture, Economic
Research Service, 2024; Nelson, 2025). Adverse economic outcomes include inefficiencies with
selling cows before the end of their reproductive life, depressed unit sale prices due to oversupply,
and delayed returns associated with the time required to rebuild breeding herds (Briske ef al., 2021;
Horton ef al., 2025). While strong consumer demand for beef has pushed prices to record levels,
rebuilding herds remains a priority as profit margins remain vulnerable, particularly for smaller
operations with limited capacity to manage input price risk (Nelson, 2025; Rejimon et al., 2025).
Feed and supplementation are the highest variable cost for cow-calf operations and most likely to
increase during times of drought (Ramsey et al., 2005). Volatility in feed prices, driven by
commodity markets and climate variability, directly influences profitability, as well as downstream
beef prices although differently across regions. Between 2017 and 2022, average feed costs
increased by 27% nationally, although regional variability was substantial. Western states
experienced price increases of up to 93%, whereas some eastern states observed price decreases
of up to 45% (U.S. Department of Agriculture, National Agricultural Statistics Service, 2025).
Producers in the Corn Belt benefit from the proximity to grain production, while those in the
Southern Plains face higher transportation costs and more volatile supply chains (Rahimifar et al.,
2025). These disparities contribute to regional differences in economic resilience across cattle
operations. In this context of persistent drought conditions and rising feed costs, improving feed
efficiency has become a critical objective for the beef industry. Residual feed intake (RFI) is
increasingly recognized as a valuable selection trait, with dry matter intake (DMI) and body weight
(BW) serving as essential records for predicting feed efficiency (Garcia, 2025). Consequently,
mature weight (MW) of cows is a useful predictor of likely forage intake and cow feed costs. In
this context, the objective of this study was to better understand how Angus cattle seedstock
operations managed supplemental feeding practices. Understanding how producers perform
supplemental feeding strategies has major implications for genetic evaluations attempting to
account for genetics-by-environment-by-management interactions and inclusion of feed costs in
selection indexes.
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Materials & Methods

A cross-sectional online survey was distributed to members of the American Angus Association
(AAA) using electronic mailing lists and association communication platforms between February
and August 2025. No formal sampling restrictions or stratification criteria were applied.
Participation was voluntary, and all members of the association with access to the communication
channels had the opportunity to respond. Incentives were offered by AAA through a drawing for
genomic service credits. As a result, the study employed a non-probability, convenience-based
sampling approach, relying on self-selection by respondents. A soft launch was conducted with a
group of researchers, extension educators and industry representatives prior to full distribution to
guarantee questions’ clarity, without ambiguities or duplications. The Survey consisted of six
segments, namely forage and grazing, nutrition, reproduction, health, genetics and breeding, and
demographics. This study used selected data, focused on two core objectives: (1) identifying
prevailing feed management strategies in relation to herd size and geographic region, and (2)
evaluating the prioritization of expected progeny differences (EPD) for feed efficiency in sire
selection.

Statistical analysis

We estimated two separate fixed-effects logistic regression models using farm-level survey data.
For the first model, binary outcomes onsite indicate whether the farm reported growing feed onsite.
The key predictor for growing feed onsite is herd size, measured as the natural log of one plus the
total number of animals (cows and heifers). State fixed effects were included in the model to absorb
time-invariant geographic differences, with cluster-robust standard errors clustered by state to
account for heteroskedasticity and correlation among farms within the same state (e.g., climate,
markets, policies, production systems). The second model is specified analogously, but with the
binary response buy as the dependent variable indicating whether the producer reports purchasing
feed. Both models quantify how heard size relates to the odds of each behavior while allowing for
state-specific baselines. Binary outcomes (growing feed onsite; purchasing feed) were modelled
as Bernoulli responses (Eq. 1). Models were fit using generalized linear models (GLM) with a
binomial family and logit link (g/m in RStudio), and inference is based on state clustered sandwich
standard errors (Eq.2). Formally, the model can be described as:
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Where x; = log(1 + cows; + heifers;), di is a vector of state dummies, y (k) is a vector of state

fixed-effect coefficients, logit(p) = log (1%), and k € {onsite, buy}; and ) )/S(k) = 0.
Results & Discussion

After cleansing data to address missing values, the survey collected 469 complete responses. Farm
size data, measured as the number of animals, skewed towards small to medium-sized farms, with
median values at 142 cows and 47 heifers, although herds sizes ranged up to 3,500 cows and 2,000
heifers. Median stocking density was 10.8, ranging from 0.5 to 300 acres per head. Survey data
identified that 95% of respondents purchased feed offsite, on average 44% of total required feed,
to complement their own production. Approximately 64% of respondents reported to also produce
feed onsite. The largest number of farms producing feed onsite were located in the Midwest (e.g.,
Iowa, Nebraska and Illinois) and Western states (e.g., Montana and Colorado), predominantly
(53%) producing hay. A total of 83% of respondents reported to use feed supplements (other than



hay) either annually (47%) or occasionally (36%). Protein supplements were reported to be often
used in combination with total mixed ration (TMR) and during winter (52%). A smaller percentage
of producers reported supplementing with silage (15%), and 9% with corn. Hay is also mostly
provided in Winter, on average 78 days per season. About 36% of respondents had no on-site
production, leaving them highly exposed to feed price oscillations. These were predominantly
smaller farms (< 200 animals).

Logistic regressions controlling for geographic composition showed that farms with larger herds
were more likely to both produce feed onsite and purchase feed. A strong statistical significance
(p <0.001) was found in the model for onsite feed production, with bigger herds presenting 1.65
times (65%) higher odds of producing their own feed. Intuitively, large farms often invest more in
feed production (cropland, equipment, storage, labor) spreading costs on a per unit basis. In
relation to likelihood of purchasing feed, bigger herds were estimated to be somewhat (p =0.012)
more likely to buy feed, or 1.55 times (55%) higher odds of purchasing, implying roughly 41%
(onsite) and 36% (buy) to higher odds per herd count doubling.

Despite the significant impact of feed and pasture-damage related costs to the bottom line of
operations, EPDs for feed efficiency were lowly prioritized in our survey; 23% of respondents
indicated that they used dry matter intake (DMI) EPD to identify Al sires, and 27%, used residual
average daily gain (RADG) EPDs. The primary EPDs used for selection were calving ease direct
(CED; 82%), yearling weight (YW; 77%), and Weaning weight (WW; 77%). When asked which
phenotypes their operations report on, birth weight (BW; 85%) was the highest selection, followed
by weaning weight (WW; 84%), calving ease direct (CED; 73%) and yearling weight (YW, 69%).
Dry matter intake (DMI) ranked second last with 6% of respondents’ selections. Producer
responses indicate a diffuse pattern of EPD prioritization proportionate to the total number of
responses across traits, beyond calving ease and early growth traits. This pattern is consistent with
literature which describes the diversity in EPD use reflecting both the heterogeneity of production
environments and operation-specific goals (Saatchi et al., 2013; Thompson et al., 2014).

Conclusions

This study leveraged producer survey data on supplemental feeding to examine whether farms
grow feed on-site versus purchase feed. To assess feed-management choices under persistent
drought and input-price volatility, we estimated two logistic regression models relating feed
outcomes to herd size while accounting for state-level differences. Farm size was a strong predictor
of on-farm feed production. Larger herds had substantially higher odds of growing feed onsite. In
contrast, herd size was not a reliable predictor of purchasing feed, suggesting substantial variation
across operations and states. Survey results show that the majority of small producers (< 200
animals), rely mostly on purchased feed, seldom adopting exclusively onsite growing. By doing
so, smaller farms’ financial outputs are more susceptible to feed price fluctuations. With the risk
of droughts reducing grazing capacity, producers historically chose partial herd reduction.
Economic viability of farms is therefore likely to reduce more rapidly than cattle production, as a
result of both feed prices increases and destocking-restocking cycles. Despite feed being the
highest variable cost, EPDs related to feed efficiency indicators are underutilized. The primary
EPDs used for selection were calving ease direct and growth traits. These traits are more impactful
at the seedstock and cow calf stages and points to a disconnect between the industry segments
regarding feed-related economic pressures and genetic selection behavior at different stages of
production. While economically rational in the short term and for a certain segment of the industry,
this pattern may limit genetic progress in feed efficiency, an increasingly important trait in the



context of rising feed costs and sustainability concerns. The large differences in climatic conditions
across production regions in the U.S. and their impact on feed costs suggest a potential to increase
product value downstream the supply chain through genetic selection efforts on feed efficiency
traits, particularly in some states.
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