FLY CONTROL NEWS TO MOO ABOUT
APRIL 2013
by Holly Ferguson, PhD, WSU-Prosser
SEVENTY-NINE PERCENT of Washington State
dairy farmers responding to a recent producer
survey reported a problem with too many flies.
Depending upon temperature and moisture,
each adult female house fly (Fig. 1) can produce
up to 500 maggots; each female stable fly, up
to 1,000. Fly maggots complete their life cycle
in what we call the “Dairy Underground”: the
bedding in calf housing that gets mixed with
urine, manure, spilled milk and grain, and water,
creating an environment rich in organic matter
and bacteria, an ideal situation for filth flies to
thrive and increase in number (Fig. 2). While
house flies can be quite annoying to animals,
dairy workers, and the neighbors, their potential
to transfer human and animal pathogens and
contaminate equipment, structures, and animals
is considerably more important than the nuisance
factor. Stable flies, also known as biting house
flies, are also capable of transporting pathogens
throughout the dairy, but principally, it is their
biting/bloodsucking activity that directly results
in reduced milk production and consequent
economic loss.

Figure 1. View from the “Dairy Underground”

Typically, fly populations on the dairy are
reduced through sanitation and manure
management (e.g., removal and spreading of
bedding and manure, composting, cleaning feed
alleys). When sanitation measures fail to lessen
fly numbers to an acceptable level, insecticide
applications to animal quarters become
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necessary to knock down fly populations.
Many dairy managers use pyrethroid or
organophosphate sprays and different types of
insecticidal scatter baits. Some Yakima Valley
dairy managers have been fairly successful with
managing flies in calf hutches by employing tiny
wasps that parasitize both stable fly and house
fly pupae. One of the drawbacks with these
wasp parasites is that they must be released on
a weekly basis at rates of up to 1,000 wasps,
costing at least $1.30 per calf per week. During
a long, hot summer on a large operation, the
costs for these parasite releases can reach
economically prohibitive levels. No one method
of control will work in all situations; an integrated
pest management (IPM) approach to reduction of
fly populations is recommended.

(first reference below). From these laboratory
tests, we determined that sodium bisulfate (SBS,
commercially available as Parlor Pal®) showed
the greatest potential for fly reduction. This
product is already labeled for use on dairies for
footbaths, pH reduction, and ammonia and odor
control but not for fly control.
Small-scale on-dairy trials with SBS were
accomplished on commercial dairies during
August and September 2012. Because calf
housing and fly management practices varied
with dairy (Table 1), each dairy was treated as a
separate experiment. At four dairies, prior to calf
introduction, the ground floors of individual or
compound hutches were treated with a specified
amount of sodium bisulfate: three hutches
with a low label rate, three hutches with a high
label rate, and three hutches left untreated,
using a randomized complete block design.
Bedding (straw or wood chips) was laid over the
treatment. A low rate of sodium bisulfate was
re-applied over the bedding in treated hutches
at weekly intervals. Bedding samples (from
the “Dairy Underground”) were collected and
processed weekly for six weeks. Counts of fly
larvae as well as temperature, pH, and moisture

Last year, we received funding from the
Washington Dairy Products Commission to
work on making the “Dairy Underground” less
hospitable to fly development through the
application of treatments under or over the
bedding. During the summer of 2012, we tested
seven different calf bedding treatments in smallscale laboratory experiments, designed similarly
to the assays described in Calvo et al. (2010)

Table 1. Percent reduction of fly larvae (relative to untreated hutch counts) as a result of sodium bisulfate
treatments, Yakima County, 2012. All dairies practiced standard sanitation/manure management.
Dairy

Calf housing

Fly
management

SBS
treatment

% reduction

Outlook, Trial 1

Poly Square + pen;
wood chips bedding;no lime

Scatter bait

Low rate
High rate

93
85

Outlook, Trial 2

Poly Square + pen;
wood chips bedding;no lime

Scatter bait

Low rate
High rate

54
47

Granger1, Trial 1

Poly Square + pen;
straw bedding; lime

None

Low rate
High rate

Did not reduce
46

Granger1, Trial 2

Poly Square + pen;
straw bedding; lime

None

Low rate
High rate

37
15

Granger2

Wooden compound housing
three; straw bedding; lime

Wasp parasites,
scatter bait

Low rate
High rate

55
72

Wooden compound housing
two; straw bedding; lime

Scatter bait

Low rate
High rate

Did not reduce
52

Sunnyside
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readings were recorded for each bedding
sample. Trials were repeated in early September
at two of the cooperating dairies.

higher pH readings (more basic). It is believed
that flies are reduced via a reduction in pH
brought about by the acidifying sodium bisulfate.
The bacteria that are required for fly well-being
cannot grow in acidic conditions.

The greatest reduction of fly larvae (93%) due
to sodium bisulfate treatment was seen at the
Outlook dairy where wood chips bedding was
used instead of straw (Table 1, Fig. 3). The
lowest reductive effect was seen at the Granger1
dairy, where large, unchecked fly populations
during the experimental period could not be
controlled by a simple manipulation of the
bedding environment (Table 1, Fig. 3). While
wasp parasite releases at the Granger2 dairy
effectively managed fly populations at that dairy
(Fig. 3), sodium bisulfate treatment reduced the
fly numbers even further (Table 1). The reductive
effect of sodium bisulfate was statistically
significant at the Outlook dairy and the Granger1
dairy for the first trials (Fig. 3).

That’s the good news from the “Dairy
Underground”. We thank all of our dairy
cooperators for their participation. This coming
summer, we plan to expand the on-dairy studies
to involve more calf hutches and more intensive
sampling. There will be an added focus on how
the type of bedding influences the growth of fly
populations on the dairy.
For more information:

Sodium bisulfate study: http://animalscience.ucdavis.edu/
faculty/mitloehner/publications/calvo,%20michelle.pdf
House fly biology: http://entnemdept.ufl.edu/Creatures/
urban/flies/house_fly.htm
Stable fly study in CA: http://ucce.ucdavis.edu/files/
repositoryfiles/ca4203p20-68772.pdf
Stable fly biology: http://www.ag.ndsu.nodak.edu/aginfo/
entomology/entupdates/Indoor_pest/stable_fly.htm

Correlation analysis revealed that pH and larval
counts were positively correlated (rho = 0.3379,
P < 0.0001, SAS Institute, 2010). This meant
that samples with low larval counts had lower pH
readings (more acidic) compared with samples
with greater larval counts which tended to have
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Figure 3. Fly larvae in bedding samples collected from calf hutches treated with sodium bisulfate (SBS),
summer of 2012. Within dairy, means with the same letter or no letter above the bar are not significantly
different (SAS Institute, 2010, PROC GENMOD using negative binomial distribution with log link, α = 0.05).
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