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The prevalence of major internal 
parasites in beef cattle varies 
widely in California, but overall 
rates are high. 

Internal parasites prevalent 
in California’s beef cattle 
Daniel J. Drake u Edward R. Atwill o Ralph Phillips u Eileen Johnson 

Sixty percent of cattle not de- 
wormed within 4 months of sam- 
pling were shedding parasite eggs 
or larva. The prevalence of shed- 
ding varied greatly for different 
types of internal parasites. Preva- 
lence of shedding for major 
Strongylate nematodes was 54%; 
thread-necked intestinal nema- 
todes, 6%; lungworms, 0.8%; coc- 
cidia, 18.1 %; and tapeworms, 
2. 1 %. Anthelmintic (deworming) 
treatments lowered prevalence 
compared to untreated cattle, but 
the major Strongylate nematodes 
and coccidia were still sufficiently 
prevalent that the resulting pas- 
ture contamination would restrict 
the potential success of control 
programs. 

eef cattle have a long history of B suffering from internal parasites 
that result in reduced weight gain and 
poor feed conversion. Producers, rec- 
ognizing that reduced performance 
can result, have adopted parasite con- 
trol programs. The principal control 
activities are grazing management to 
avoid infective stages of parasites and 
the strategic use of anthelmintics (de- 
worming medications). We surveyed 
producers and sampled cattle to de- 
scribe the prevalence of five types of 
internal parasites in California’s beef 
cattle and to identify management fac- 
tors important to parasite control. 

Thirty-five herds representing 16 
counties across a wide range of cli- 
matic and geographic areas of Califor- 
nia were selected for sampling in 1995 
(fig. 1). The sample herds for five 

types of internal parasites were ini- 
tially selected to participate in a com- 
panion survey focused on the proto- 
zoa Cryptosporidium spp. Herd 
selection for the Cryptosporidium study 
was random. In addition, at the time 
of sampling and survey completion, 
cooperating producers and survey ad- 
ministrators were not aware of the in- 
ternal parasite study. 

UC Cooperative Extension livestock 
farm advisors obtained samples of ma- 
nure from 1,323 individual, randomly 
selected cattle between February and 
August 1995 (table 1). The number of 
cattle sampled at each location ranged 
from 18 to 71 head (mean 38 head). 
Samples were taken by rectal grab or 
from fresh manure pats when indi- 
vidual animal identification was pos- 
sible. Samples were refrigerated and 
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tt
for each of five major parasite types: 

Major Strongylate nematodes (previ- 
ously strongylid) 

Ostertagia sp., Haemonchus sp., Tri- 
chostrongylus spp., Cooperia spp., Oe- 
sophagostornum sp., Bunostomum sp. 
and Chabertia sp. These include hair 
worms, hookworms and large- 
mouthed bowel worms. 

Minor Strongylate nematodes 
Thread-necked intestinal worms 

Lungworms (Dictyocaulus uiuiparus). 
Other parasites 

Coccidia (Eimeria spp.). 
Tapeworms (Moniezia spp.). 

(Nematodirus spp.). 

Major Strongylate classification did 
not differentiate among Ostertagia sp., 
Haemonchus sp., Trichostrongylus spp., 
Cooperia spp., Oesophagostomum sp. 
and Chabertia sp., and is used here to 
represent these major Strongylate spe- 
cies. The minor Strongylates (thread- 
necked intestinal worms and lung- 
worms) were differentiated and are 
discussed separately. Individual cattle 
were classified as positive by evidence 
of parasite eggs/larvae using fecal flo- 
tation and microscopic examination. 
The survey is conservative, limited to 
cattle that were shedding eggs/larvae 
at the time of the survey and to only 
one sample. A survey form was com- 
pleted at the time of sampling for each 
herd (available from the authors). 

Six out of 10 
cattle parasitized 

The majority of 
cattle were shedding 
eggs and classified as 
parasitized (fig. 2). When 
considering only parasitized 
cattle, 70% had a single spe- 
cies of parasite, but about 30% 
were harboring two or more types 
of parasites. Multiple-species para- 
sitism was not evenly distributed 
across parasite species. Of the cattle 
with major Strongylate (686 head), 
33.4% had two or more types of para- 
sites. This contrasts with those parasit- 
ized with coccidia (248 head), thread- 
necked intestinal worms (76 head), 
tapeworms (30 head) and lungworms 
(11 head), which had 68%' 92%' 86% 
and 8l%, respectively, with multiple- 
parasite species; a diagnosis of any of 
these should alert producers that other 
parasites are likely to be present. 
Chances are only one out of three that 

an individual with major Strongylate 
will have another parasite species. 

During the 4-month period before 
sampling, anthelmentics had been 
administered to 8.5% of the cattle. Of 
the cattle receiving an anthelmintic 
product, 38% were shedding parasite 
eggs, compared to 60% of cattle that 
had not been treated (table 2). Prod- 
ucts were not equally effective 

Fig. 2. Diarrhea was observed in only 8% 
of cattle sampled; parasites were found at 
about the same rate whether cattle had 
diarrhea or not. Treating only diarrheic 
cattle would result in treatment of some 
nonparasitized cattle, while many more 
parasitized cattle would be missed. 
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against the five parasites. Although 
treatment with a wormer did signifi- 
cantly lower the prevalence of cattle 
shedding eggs, there were still a 
large number of cattle potentially in- 
fecting the environment. 

The low number of cattle (8.5%) re- 
ceiving an anthelmintic is surprising. 
One explanation is that sampling was 
conducted from February through Au- 
gust, with many of the cattle tested 
during April and May. Anthelmintic 
recommendations are frequently for 
fall administration to control hair 
worms (Ostertngia ostertagin), which 
are the most common pathogenic 
parasite of cattle. By conducting our 
study from late winter through sum- 
mer, we may have biased downward 
our prevalence estimate of anthel- 
mintic usage among cow-calf opera- 
tors in California. 

Diarrhea is not a diagnostic tool for 
parasitism, although it is sometimes a 
sign of parasitism when the level of in- 
fection is high. Nevertheless, produc- 
ers frequently consider diarrhea to be 
a symptom of parasitism, regardless of 

Fig. 3. Percent (and number sampled) of 
cattle shedding coccidia oocysts, by 
class. Early lactation cows (just after calv- 
ing but not yet bred) and mid- to late lacta- 
tion (with suckling calves and bred) had 
lower incidence of coccidia. 

the magnitude of infection. Only 56 
head (8Yo of the total) had a known 
history of diarrhea (fig. 2), yet nearly 
60% of the cattle sampled were para- 
sitized. Diarrheic calves were no more 
likely to be parasitized (48.2%) than 
those without diarrhea (54%). 

Parasite trends 

Major Strongylate. Strongylate 
were the most common parasite; 51.9% 
of the cattle sampled were positive, 
and it was found in all counties 
sampled (table 1). Prevalence varied 
from 8.6% to 85.1% of the herd parasit- 
ized (table 1). Strongylate parasitism 
declined slightly with animal age; 
calves (1 to 11 months old) had an in- 
cidence of 55.9%, compared to 52.0% 
in yearlings (12 to 23 months old) and 
43.7% in adults (older than 23 
months). Strongylate incidence in 
steers (64%) and heifers (52%) was 
higher than in cows (41%). However, 
incidence in bulls during the breeding 
season (71%) and in nonactive bulls 
(54%) was also higher than in cows. 

Cattle that had received an anthel- 
mintic (fenbendazole, albendazole or 
ivermectin) within 4 months of sam- 
pling (1 10 head) had significantly 
lower prevalence of Strongylate 
(28.2%) compared to cattle (1,179 
head) that had not received any an- 
thelmintic (54%) within the previous 4 
months (table 2). Anthelmintic prod- 
ucts reduce prevalence, but a large 
number of cattle remain infected or be- 
come reinfected quickly after the effect 
of the anthelmintic is gone. These 
cattle could reinfest the environment. 

The prevalence of Strongylate was 
significantly different among those re- 
ceiving different types of anthelmintic. 
The prevalence of Strongylate after us- 
ing fenbendazole-type products (190/,) 
as well as ivermectin-type (6.1%) was 
lower ( P  = 0.07) than in nontreated or 
albendazole-type treated cattle. Sixty 
percent (24 out of 40) of those receiv- 
ing albendazole within 4 months be- 
fore sampling were parasitized by 
Strongylate, which is about the same as 
those not treated (54%). Albendazole- 
type products are marketed in the 
United States for fluke infections, but 
in research trials these products are re- 
portedly very effective for Strongylate. 

Results for albendazole in this sur- 
vey may be influenced by timing of 
treatment. 

Coccidia. Coccidiosis was ob- 
served in every county that was 
sampled (table 1). The percent of all 
cattle with coccidia was 18.7% (table 
1). Incidence varied from 0% to 40.4% 
among herds. Calves (22.6%) and year- 
lings (32.0%) had a much higher level 
of coccidiosis than adults (9.1?'0). 
Prevalence of coccidiosis in adult cows 
presented an unexpected pattern. 
Nonlactating cows that were bred - 
that is, cows just prior to calving and 
bred heifers -had an incidence of 
coccidiosis of 22.8%, which is similar 
to other classes of cattle (fig. 3). How- 
ever, cows in mid- to late lactation that 
were bred (9.0%) and cows in early 
lactation but not yet bred (6.7%) had a 
lower prevalence of coccidiosis. This 
data contradicts the axiom that stress 
such as calving is often associated 
with shedding of parasites. 

The data also substantiate that diar- 
rhea is not a useful indicator of coc- 
cidiosis. Of 149 calves with coccidiosis 
and a known history of diarrhea, only 
13 calves (8.7%) showed diarrhea at 
the time of sampling. Less than one- 
quarter (23.2%) of those cattle with di- 
arrhea were parasitized with coccidia. 

Prevalence of coccidia following 
albendazole-type (28.2%) and 
fenbendazole-type (28.6%) products 
were similar to no treatment (18.5%). 
Prevalence of coccidiosis (8.2%) after 
using ivermectin-type products was 
lower ( P  = .07) than with no anthel- 
mintic (18.5%). None of the anthel- 
mintic products are reported to have 
direct effects on coccidia. Observed re- 
ductions with ivermectin-type prod- 
ucts apparently are indirect effects. 

Thread-necked intestinal worms. 
Only 5.7% of 1,323 cattle sampled 
were shedding thread-necked intesti- 
nal worm eggs. In Inyo, Kern, Madera, 
Plumas, San Joaquin and Shasta coun- 
ties, representing 299 cattle, thread- 
necked intestinal worm infections 
were not detected. Herd prevalence 
ranged from 0% to 28.6%. Sixteen of 
the 35 herds sampled, representing 
583 cattle, did not have any cattle 
shedding thread-necked intestinal 
worm eggs. 
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Prevalence in calves (8.3%) and 
yearlings (6.0%) was again higher than 
in adults (0.5%). Breeding bulls were 
again significantly higher than other 
adults, with a prevalence of 25.0% for 
thread-necked intestinal worms, com- 
pared to nonbreeding bulls with 6.6% 
and adult cows with 0.7%. 

fenbendazole or ivermectin) treatment 
(1 10 head) reduced the prevalence 
(1.8%) compared to 6.0% in untreated 
cattle (1,179 head). 

Tapeworms. Overall only 2.3% of 
all cattle showed evidence of tape- 
worm egg shedding (table 2). Within 
herds, the highest prevalence was 
14.6% (6 out of 41 head), followed by 
11.5% (3 out of 26 head). Most herds 
had no individuals shedding tape- 
worm eggs, or only 1 to 2 head. 

The sample size of parasitized cattle 
was small, but yearling cattle had a 
significantly higher incidence (8.0Y0) of 
tapeworms than calves (2.1%) or 
adults (1.9?'0). Incidence of tapeworms 
was similar for steers, heifers, bulls 
and cows. 

Anthelmintic (albendazole, 
fenbendazole or ivermectin) treat- 
ment (1 10 head) did not reduce the 
prevalence (5.0%, 4.8% and O%, re- 
spectively), compared to 2.1% in un- 
treated cattle (1,179 head). This is un- 
derstandable, because fenbendazole 
and ivermectin have no effect against 
tapeworms at the recommended 
dose. 

Lungworms. Lungworms were ex- 
tremely rare, with an overall incidence 
of 0.8% (table 2). They were found 
only in Humboldt (1 out of 33 head), 
Santa Barbara (1 out of 42 head), 
Tehama (5 out of 39 head) and Yuba (4 
out of 71 head) counties. As with tape- 
worms, yearlings had a significantly 
higher incidence (4.0%) than calves 
(0.5%) or adults (1.2%). The data show 
that among adults, cows just before 
calving and bred heifers had a signifi- 
cantly higher incidence than other 
cattle, which is somewhat similar to 
the pattern for coccidiosis. 

Cattle (110 head) treated with an- 
thelmintic (albendazole, fenbendazole 
or ivermectin) had no lungworms, 
compared to 0.8% of untreated cattle 
(1,179 head). 

Anthelmintic (albendazole, 
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Majority of cattle are shedding 

ity of California cattle are shedding 
parasite eggs/oocysts during the 
spring. These are principally major 
Strongylate nematodes, foollowed by 
coccidia. The minor Strongylate nema- 
todes, thread-necked intestinal worms 
and lungworms, were found to a 
lesser degree. Anthelmintic products 
were effective in reducing the preva- 
lence of egg shedding, but sufficient 
numbers of egg-shedding cattle re- 
mained or became reinfected, leading 
to the potential for contamination of 
the environment. Treatment of only 
diarrheic cattle for parasites could re- 
sult in treatment of nonparasitized 
cattle, while large numbers of parasit- 
ized cattle without diarrhea would go 
untreated. 

Cattle frequently have mixed para- 
site infections. Depending on the spe- 
cific parasites, anthelmintic products 
may or may not be effective against 
multispecies parasitism. This data in- 
dicates that the current level of anthel- 

According to our research, a major- 
mintic use reduces the prevalence of 
parasitism, but post-treatment preva- 
lence levels are likely to result in envi- 
ronmental reinfestation and result in 
continuing problems. Additional work 
is needed to develop better control 
programs and a better understanding 
of the costs and benefits of control. 

D.J. Drake is UC Cooperative Extension 
Advisor, Siskiyou County; E.R. Atwill is 
Veterinary Epidemiologist, School of Vet- 
erinary Medicine, and Cooperative Exten- 
sion Specialist, Veterinary Medicine 
Teaching and Research Center, Tulare; R. 
Phillips is UCCE Advisor, Kern County; 
and E.  Johnson is Veterinary Parasitolo- 
gist, Veterinary Medical Teaching Hospi- 
tal, UC Davis. The authors are indebted to 
their colleagues throughout the state for 
collecting samples and providing advice, 
including UCCE advisors Rick Delmas, 
Holly George, Neil McDougald, Gary 
Markegard, Wayne Jensen, Dave Pratt, 
Larry Forero, Chris Halpin, Sheila Barry, 
Rhonda Gildersleeve, Bill Frost, Iohn 
Evans, Mike Connor and Gary Veserat. 

4 A majority of Cali- 
fornia's beef cattle not 
recently dewormed are 
parasitized. Anthelmintic 
treatments (deworming) 
lower the prevalence of 
internal parasites, com- 
pared to untreated cattle. 
At Quartz Valley Red An- 
gus Ranch in Siskiyou 
County, John and Jenni- 
fer Menke tend their 
herd. 
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