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Introduction

High fly prevalence has been shown to cause a reduction in milk production in lactating dairy
cattle (Taylor et al., 2012). Annually, horn flies were estimated to have $730.3 million dollars
in losses per year (Byford et al., 1992). The losses include decreased milk production, reduced
weight gains, and decreased feed efficiency. In more recent years Oyarun ef al (2008), reported
the production losses in the USA cattle industry to be nearly $1 billion dollars. However, there
has been limited research on the effects of fertility and longevity of dairy cattle that have higher
fly pressure. Therefore, the objective of this study was to quantify the relationship between fly
scores and genomic predictions for fertility and longevity traits to determine whether Holstein,
Jersey, and crossbred cows differ in their sensitivity to increasing fly pressure.

Materials & Methods

Study population. Four grazing dairy farms in the Midwest USA were used for this study.
Two farms were from Minnesota and the other two were from Wisconsin. The study included
270 Holstein cows, 164 Jersey cows, and 329 crossbred cows. Crossbred cows were of various
dairy breeds. The cows were enrolled in the trial during the summer of 2025. From May to
September, and fly scores were recorded monthly for all animals. Hair samples were collected

for all animals that were enrolled into the study to be processed for genomic data and imputed
to 65K through Neogen (Lincoln, NE).

Fly scoring system. The fly scoring system was previously validated by Basiel, et al. (2021).
Fly scores were visually assessed based on fly coverage from the withers to the loin on one
side of the body. Fly scores were from 0 to 4 and a score of 0 indicated few to no flies and a
score of 4 indicated more than 250 flies. One or more trained evaluators moved around the
pasture or barn and recorded fly scores for each cow and heifer. Some animals were double
scored or missed due to movement within the pasture or barn. Under the circumstance where
a cow was scored multiple times, the scores were averaged out. Environmental conditions were
recorded such as date, time, pen location, and individual fly scorers.

Statistical analysis. To quantify breed-specific responses to fly scores, linear regression
models were evaluated for each trait in SAS software (Version 9.4; SAS Institute Inc., Cary,
NC) with models fit using PROC MIXED with:

Trait = fo+ Bi(average fly score) + Pa(breed) + Ps(average fly score * breed) + & (1)
Holstein cows were the intercept with an average fly score of 0 (o). The expected trait value
for Holstein cows per unit increase in average fly score was B 1. Each breed baseline level
evaluated with an average fly score of 0 was f32. Interaction terms (3 3) represent breed-specific
deviations from the Holstein average fly score slope which allowed estimation of how fly
burden affected each breed. Residual error (€ ) represents random error. A linear model was
run to assess the breed-specific differences with the relationship between average fly score and
traits such as Daughter Pregnancy Rate (DPR) and Productive Life (PL).
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Results & Discussion

Table 1 has the regression estimates, standard errors, and confidence intervals for daughter
pregnancy rate for breed groups. Holstein cows had a baseline DPR of -0.14 and as average
fly scores increased DPR increased by 0.44. Whereas Jersey cows and crossbred cows had a
higher baseline predicted transmitting ability (PTA) for DPR of 1.09 and 3.80, respectively.
These two breed groups also had a different relationship with DPR than Holsteins presented.
As average fly scores increased in the Jersey and crossbred cows their DPR values decreased
by -0.50 and -0.74, respectively.

Holstein cows were the only breed to have a positive relationship between fly score and
daughter pregnancy rate. This pattern may be explained by the negative association between
fertility and milk production. Under high fly pressure, milk production often declines (Taylor
et al.,, 2012), which can lead to improved fertility in cows that experience the greatest
reductions in production. Given their higher milk production, Holstein cows may experience a
greater fertility response to fly-related reductions in milk yield, which could explain the
observed increase in DPR. In contrast, Jersey cows had a small, nonsignificant negative
association between fly score and DPR, which suggests that higher fly pressure may slightly
reduce reproductive performance, although the effect was weak and not statistically significant.
Jersey cows are known to be more resilient to environmental stressors (Smith et al., 2013),
which may explain this limited effect observed in this study. Crossbred cows had the strongest
negative association between fly score and DPR, which indicated that increased fly pressure
may have a more pronounced adverse effect on reproductive performance.

Table 1. Regression coefficients of daughter pregnancy rate for breed groups.

Confidence Interval
Breed Group Estimate Standard Error Lower CL  Upper CL

Holstein 0.440 0.122 0.200 0.681
Jersey -0.055 0.141 -0.331 0.222
Crossbred -0.301 0.115 -0.527 -0.074

Holstein cows with a fly score of 0 had a PTA for PL of 1.24 years. Table 2 has the regression
estimates, standard errors, and confidence intervals of productive life for breed groups. As the
average fly score increased by one unit, productive life decreased 0.373 years or 4.5 months.
The average PTA for PL for Jersey cows were 0.432 and as fly scores increase by one unit there
was a decrease in PL of -0.189. For the crossbred cows, a fly score of 0 corresponded to a PTA
PL value of 2.2 years and as fly increased by one unit, PL decreased by -0.034 months.

Table 2. Regression coefficients of productive life for breed groups.

Confidence Interval
Breed Group Estimate Standard Error  Lower CL Upper CL

Holstein -0.373 0.126 -0.622 -0.125
Jersey -0.189 0.146 -0.469 0.102
Crossbred -0.034 0.119 -0.268 -0.200

The effect of fly score on productive life was consistently negative across breed groups though
standard errors were relatively large for Jerseys and crossbred cows. Holsteins displayed the
largest negative impact indicating that they may be more susceptible to accelerated culling risk
or reduced longevity under high fly scores. This may be a byproduct of other direct impacts



due to high fly scores. Jerseys showed a negative association between PL and fly scores which
supports the previous studies describing Jerseys being more resilient to environmental stressors
compared to other dairy breeds. Crossbreed cattle had little to no decline in PL when
accounting for fly scores. These results suggest that large fly scores may have a minimal impact
on the longevity of crossbred cows.

Conclusions

Holstein cows had less resistance to fly pressure compared to Jersey and crossbred cows.
Heavy fly pressure has been associated with a decrease in production which may explain the
positive relationship with DPR. Holstein cows had a decrease in PL of around 4.5 months
which is relatively large when compared to Jersey and crossbred cows.
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