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Abstract:
A survey was conducted to determine the identity, prevalence and intensity of helminth parasites and
coccidia in southwestern Montana dairy cattle and to evaluate host age and specific management
procedures in their possible relationship to endoparasitic infections. Fecal samples' were collected at
five intervals during 1986 from ten dairy farms in Gallatin County. Four specific groups of cattle, the
"A," "B," "C" and "D" groups represented separate age categories within each of the ten herds. The "A"
group was composed of pre-weaned calves less than three months old, that were housed in indoor or
outdoor hutches. Open heifers, three to approximately twelve months of age were denoted as the "B"
group. The "C" group ranged in age from 13 to 24 months while the "D" group was comprised of cattle
which had calved at least once and were included in the active milking herd.

Data concerning the prevalence and intensity of various helminth parasites and coccidia were gathered
and compiled. The results showed that 28.6% of all cattle examined during the survey were positive for
gastrointestinal nematode eggs. Five and two-tenths percent, 34.0%, 3 8.8% and 22.0% of the A, B, C
and D age groups, respectively, were similarly infected. The most prevalent type of infection (21.5%)
was the Cooperia-Trichostrongylus-Ostertagia group, followed by the Haemonchus-Oesophagostomum
group (11.6%), Nematodirus spp. (5.6%), Trichuris sp. (1.0%) and Strongyloides papillosus (0.2%). All
D age group adult cattle were negative for Nematodirus spp. The B and C age groups had the highest
prevalence of infection with gastrointestinal helminths.

The B age group passed the highest number of helminth eggs per gram of feces. The actual distribution
of worm burdens followed a negative binomial distribution, with the majority of cattle sampled having
light infections.

Dictyocaulus viviparus larvae were recovered only from groups B and C. Five of ten herds were
positive for lungworms in group C, whereas group B at two of the ten farms harbored D. viviparus.
Mean larval counts for both B and C groups infected with D. viviparus were 40.0 larvae per gram of
feces. Lungworm prevalence in pastured replacement heifers was greater than in dryrot managed
heifers.

Of 2,000 fecal samples, 33.4% contained one or more of seven Eimeria species identified during the
survey. Eimeria canadensis was the most prevalent oocyst observed.

This study indicates that although subclinical parasitism is widespread among the dairy cattle surveyed,
groups B and C were the most heavily parasitized with various helminth species and were the only age
groups positive for lungworm. Therefore, it is felt that these age groups should be monitored closely
and treated for helminth parasites if deemed necessary. 
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ABSTRACT
A survey was conducted to determine the identity, prevalence and intensity of helminth parasites and coccidia in southwestern Montana dairy cattle and to evaluate host 

age and specific management procedures in their possible relationship to endoparasitic infections. Fecal samples' 
were collected at five intervals during 1986 from ten dairy 
farms in Gallatin County. Four specific groups of cattle, 
the A, "B," "C" and "D" groups represented separate age categories within each of the ten herds. The "A" group was 
composed of pre-weaned calves less than three months old, 
that were housed in indoor or outdoor hutches. Open 
heifers, three to approximately twelve months of age were 
denoted as the "B" group. The "C" group ranged in age from 
13 to 24 months while the "D" group was comprised of cattle 
which had calved at least once and were included in the active milking herd.

Data concerning the prevalence and intensity of various 
helminth parasites and coccidia were gathered and compiled. 
The results showed that 28.6% of all cattle examined during 
the survey were positive for gastrointestinal nematode eggs. 
Five and two-tenths percent, 34.0%, 38.8% and 22.0% of the 
A, B, C and D age groups, respectively, were similarly 
infected. The most prevalent type of infection (21.5%) was 
the Cooperia-TrichostrongyIus-Ostertagia group, followed by 
the Haemonchus-Oesophagostomum group (11.6%), Nematodirus spp. (5.6%), Tr i^hurji £5 sp. (1.0%) and JStrongyloides 

u s (0.2%). All D age group adult cattle were negative for Nematodirus spp. The B and C age. groups had 
the highest prevalence of infection with gastrointestinal helminths.

The B age group passed the highest number of helminth 
e99s per gram of feces. The actual distribution of worm 
burdens followed a negative binomial distribution, with the 
majority of. cattle sampled having light infections.

Dictyocaulus viviparus larvae were recovered only from groups B and C . Five of ten herds were positive for 
lungworms in group C, whereas group B at two of the ten 
farms harbored IX_ viviparus. Mean larval counts for both B 
and C groups infected with IX_ viviparus were 40.0 larvae per 
gram of feces. Lungworm prevalence in pastured replacement heifers was greater than in drylot managed heifers.

Of 2,000 fecal samples, 33.4% contained one or more of 
seven Eimeria species identified during the survey. Eimeria canadensis was the most prevalent oocyst observed.

This study indicates that although subclinical parasitism is widespread among the dairy cattle surveyed,
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groups B and C were the most heavily parasitized with 
various helminth species and were the only age groups 
positive for lungworm. Therefore, it is felt that these age 
groups should be monitored closely and treated for helminth parasites if deemed necessary.
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INTRODUCTION
An initial step in determining the economic importance 

of internal parasitism in Montana dairy cattle is to define 
the extent of the condition. Data on prevalence, intensity 
and distribution of these parasites are a prerequisite to 
effective parasite control and yet, no comprehensive surveys 
on parasitism of Montana dairy cattle have appeared in the 
literature. Internal parasitism of cattle may be one of the 
most significant diseases affecting the cattle industry 
today (Swisher and McGilliard, 1978). Because internal 
parasitism of dairy cattle is primarily subclinical, it is 
detectable only by laboratory methods (Yazwinski and Tilley, 
1980). Therefore, the presence and damaging effects of 
internal parasites are often difficult to detect and rarely 
suspected by dairymen. Internal parasitism is an especially 
important disease in young dairy heifers. These animals, if 
housed in a contaminated environment, quickly acquire worm 
burdens (Anderson and Waller, 1983) which can place 
constraints on the rate of development, feed intake and 
utilization, weight gain, and possibly lifetime productivity•v
of affected cattle (Yazwinski and Tilley, 1980; Gibbs, 
1982). It has been speculated as well that nematodiasis of 
young cattle may have a harmful effect on milk production 
during first lactation (Gibbs, 1982).
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The prevalence and severity of helminth disease is due 
to many factors, some of which include climate, weather, 
management practices, host age, heredity and physiological 
state (Anderson and Waller, 1983). Although it appears 
that helminth populations undergo seasonal variation, 
helminths are constantly present in dairy animals and larvae 
are constantly available to infect new hosts and reinfect 
previously infected hosts (Gutierres et al., 1979).

Subclinical parasitism in dairy cattle has been re
ported for a number of years and in many countries 
(Frechette and LaMothe, 1981). Some of the studies involved 
necropsy data, while others based their results on fecal egg 
counts. In Germany, Barth et al. (1981) reported that 100% 
of mature dairy cattle examined were harboring moderate 
nematode burdens, yet only 13.0% were passing detect
able numbers of eggs. In Ireland, 23 helminth species were 
identified, with Ostertagia spp. being the most common 
(Taylor and Cawthorne, 1972). Rose (1968) recorded similar 
data in southeast England, while'Fox and Jacobs (1981) 
determined that 85.2% of 460 adult cows in Great Britain 
harbored patent nematode infections. In Great Britain, 
Ostertagia ostertagi was identified as the most prevalent 
species (Hong et al., 1981), as was the case in the 
Netherlands (Borgsteede and van der Burg, 1982). In 
Switzerland, Eckert and coworkers (1981) noted that high 
percentages of calves on alpine pastures were excreting
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coccidian oocysts during the grazing season. In contrast, 
statistics for coccidiosis are nonexistent in France. 
Parasitic gastroenteritis in France is mainly due to 
infections with Ostertagia ostertagi and Cooperia oncophora 
(Raynaud et a I., 19 81a),. Dictyocaulus viviparus, the
cattle lungworm, was commonly found in wet grazing areas in 
northwestern and central France (Raynaud et a I., 19 81a). 
Dictyocaulus viviparus was also noted in Pakistani cattle in 
a survey which found that 304 of 726 cattle examined 
(41.87%) were found to be infected with various helminthic 
species (Afzal et al., 19 81). In a survey conducted in the 
Libyan Arabic Republic, Goda (1974) found that 52.7% of the 
cattle sampled were infected with Dictyocaulus viviparus 
and in Korea, D. viviparus was found in the lungs of 
necropsied cattle (Lee et al., 1973). Sauvage and coworkers 
(1974) reported high prevalence of Haemonchus spp. (65.1%), 
Bunostomum phlebotomum (13.3%), and Oesophagostomum radiatum 
(12.7%) in Ugandan calves less than a year of age. Based on 
their study, 16.0% of these cattle had 500 or more eggs per 
gram of feces, while 50.0% had 2 0 0 eggs per gram of feces. 
Overend (1984) reported that small numbers of abomasaI 
trichostrongyIes were found in 93.0% of Australian cattle 
surveyed. In this study and in surveys conducted in New 
Zealand (Brunsdon, 1964; Brunsdon, . 19 6 9; McKenna, 1983 ), 
Ostertagia spp., Trichostrongylus spp., and Cooperia spp. 
appeared to be the most prevalent. In the tropical climate
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of Puerto Rico, Dikmans (1952) determined that Haemonchus 
contortus and Oesophagostomum radiatum were the most 
prevalent species. Dictyocaulus viviparus has been shown 
to be widespread in the province of Quebec (Gupta and Gibbs, 
1 9 75). OjStertacjjL a spp. and Co ope ri. a spp. are the 
gastrointestinal helminths of primary importance in Quebec 
(Frechette and Gibbs, 1971), while in British Columbia, 
Bruce (1921) reported that coccidia were prevalent in range 
cattle of all ages. Subclinical parasitism in dairy cattle 
therefore has been reported in many surveys from many areas 
of the world.

Reports from across the United States indicate that 
parasitism is widespread and not restricted to any one 
geographic area (Malczewski et al., 1975). Surveys indicate 
further that dairy cows generally have low worm burdens (< 
3 0 0 0) and low fecal egg counts (< 10 eggs per gram of 
feces), although there is a high prevalence of infection (> 
80%)(Herd, 1983b).

In a Maine dairy cattle survey, the overall prevalence 
of gastrointestinal parasites was 95.7, 98.7 and 96.7% for 
adult cattle, heifers,and calves, respectively (Gibbs et 
al., 1975; Yazwinski and Gibbs, 1975). Ostertaqia spp. and 
Cooperia spp. comprised the highest percentage of the total 
worm burden in a survey conducted by.Randall and Gibbs 
(1977). In this survey, Nematodirus spp.and Oesophagostomum 
spp. were less prominent species, and Moniezia sp., the
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cattle tapeworm, was found in 25.1% of the cattle surveyed. 
Dictyocaulus viviparus was rarely noted in these surveys. 
Stoddard (1971) found that 74.0% of calves, 87.0% of 
heifers and 40.0% of the adult cattle in New Hampshire were 
infected with gastrointestinal parasites. Coccidial 
infections were reported to be common but comparable to 
infection rates in Wisconsin, Montana and Illinois. 
Ostertagia spp., Trichostronqylus spp. and Cooperia spp. 
"were the most common genera of parasites in New York calves 
(Baker, 1949), while in Ohio, cows and heifers were passing 
eggs of the aforementioned species in addition to eggs of 
Haemonchus spp. (Herd et a I., 1980). In Pennsylvania,
Rothenbacher and coworkers (1980) found an overall infection 
rate of 44.0 percent with an average egg per gram count of 
13.0 in cattle from three to 24'months of age. In adult 
cattle, the average egg per gram count decreased to 3.6. 
Studies in North Carolina indicated that Haemonchus spp. 
were the most prevalent gastrointestinal helminth while 
Eimeria bovis was the most common coccidian oocyst observed 
(Bell, 1957; Grisi and Todd, 1978). In Florida, Cooperia 
spp., Haemonchus spp. and Ostertagia spp. were found in 
10 0%, 85.0%, and 75.0%, respectively, of calves from four to 
twelve months of age (Becklund, 1961). Ostertagia spp. were 
the most prevalent gastrointestinal helminth in Georgia 
cattle (Andrews et al., 1953 ; Becklund, 1962).
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Ciordia (1975), in a survey of gastrointestinal 
parasitism in Georgia, found that 98.0% of calves, 80.0% of 
heifers and 58.0% of adult cattle were infected with 
internal parasites. Coccidia were present in 71.0% of these 
cattle, with the highest prevalence noted in calves, while 
Moniezia sp. was present in both calves and heifers. Nine 
eimerian species were found in the feces of calves in 
Alabama (Christensen, 1941; Davis and Bowman, 1951), while 
in Mississippi, five species were reported (Ward, ■ 1946). A 
survey done in Arkansas (Yazwinski and Tilley, 1980) 
revealed that Cooperia spp. were the most prevalent 
nematodes on twenty farms surveyed. Two studies carried out 
on Wisconsin dairy farms determined that Haemonchus sp. was 
a major parasite as were Ostertagia spp. (Grisi and Todd, 
1978 ; Gutierres et al., 1979).

Ten species of coccidia were found in another Wisconsin 
study (Hasche and Todd, 1959). In Kentucky, lungworm larvae 
were found in 86.0% of calves surveyed on pasture (Lyons et 
al., 1981). Sharma and Case (1962) found that Haemonchus 
sp. was most prevalent in a study completed in Missouri. 
Data from Iowa (Zimmermann and Hubbard, 1961) showed that 
coccidia were present in 34.8% of cattle surveyed. These 
cattle had a 47.4% prevalence of trichostrongyles, while 
Le Iand and coworkers ( 1 97 3) found a 67.3% prevalence rate 
for gastrointestinal nematodes in a Kansas survey, in 
Oklahoma, 95.0% of all nematodes were Ostertagia spp.
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(Cooperider et a l 1948). In Texas (Smith, 1967; Bell, 
1977) as in New Mexico and Arizona (Becklund and Allen, 
1 958), H a e m o n c h u spp. and Os^tertag_ia spp. were most 
prevalent in dairy cattle. Dictyocaulus viviparus was often 
seen and was a primary cause of death in Texas calves 
.(Smith, 1967). A survey for gastrointestinal parasites of 
cattle in Wyoming showed that Cooperia spp. and Ostertagia 
spp. were most common (Honess and Bergstrom, 196 3). Eight 
eimerian species were identified in 72.0% of Oregon cattle 
(Nyberg et al., 1967) while in Washington, Malczewski and 
coworkers (1975) found that 77.0% of fecal samples examined 
contained Eimeria oocysts. Ostertagia spp. were reported as 
the most prevalent nematode in cattle, while Dictyocaulus 
larvae were seen in only 1.0% of cattle there (Malczewski et 
al., 1975).

Data concerning internal parasites of dairy cattle are 
available from many areas of the United States but are 
lacking in the state of Montana. Relatively little informa
tion was available on bovine endoparasitism in the northern 
Great Plains and Rocky Mountain region of the United States 
prior to the studies of Jacobson and Worley (1969), who 
conducted a survey which defined the incidence, distribution 
and intensity ôf helminth parasites and coccidia in Montana 
beef cattle. In their survey, 85.6% of 486 calves and 59.1% 
of 479 cows were infected with gastrointestinal nematodes. 
The prevalence of the Cooperia-Trichostrongylus-Ostertagia
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complex was greatest with a 69.7% infection rate. The 
average egg per gram of feces (EPG) count for all cattle in 
the survey was 16.8 while the mean egg count for calves was 
26.7 EPG and 6.7 EPG for adult cattle. Moniezia sp. was 
found in 10.1% of calves and 4.2% of adult cattle, while 
64.9% of all cattle were infected with coccidia. The 
distribution of Dictyocaulus viviparus, previously unrecog
nized in Montana, was studied by Jacobson and Worley (1969) 
as well. Dictyocaulus viviparus larvae were detected in 
fecal samples of 7.1% of 422 calves. All adult cattle were 
negative for this Jarasite. In a later study. Winters and 
Worley (1975) detected lungworm in 27 of 35 herds surveyed. 
This survey revealed that 7.8% of all cattle were positive 
for lungworm with a prevalence of 6.6%, 11.5% and 3.3% 
prevalence in calves, yearlings and cows, respectively.

Since similar information on endoparasitism in Montana 
dairy cattle is non-existent, a survey was designed to 
determine the identity, prevalence and intensity of helminth 
parasites and coccidia in southwestern Montana dairy cattle, 
and to evaluate host age and specific management procedures 
in their possible relationship to endopafasitic infections 
in these cattle.
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MATERIALS AND METHODS
Ten dairy farms in Gallatin County were identified as 

stations for the study of internal parasites of dairy cattle 
in southwestern Montana. Two of the farms were located in 
the Bozeman area, one near Manhattan, six in the vicinity of 
Amsterdam, and one outside of Belgrade (Figure I). The ten- 
dairy farms were chosen on the basis of two criteria: I) 
importance as a center of dairy production, and 2) the 
dairy manager's willingness to participate in the study. The 
farms were located in a relatively concentrated area with 
the two most distant farms lying approximately 32 miles 
apart. Although the farms were located within relatively 
close proximity of one another, the topography varied from 
valley lowland to mountainous terrain, at elevations 
ranging from approximately 1,311 to 1,527 m above sea level. 
Management practices and degree of mechanization varied -from 
farm to farm as well, creating unique environments at each 
site.

A total of 2000 fecal samples was collected at five 
intervals from milk fed calves housed in hutches, heifers 
from three to approximately twelve months of age, older 
heifers thirteen to twenty-four months of age, and adult 
milking cattle. These samples were collected during the 
period of 31 January 1986 to 11 November 1986. Five seasonal
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G AL L A T I N  COUNTY,  MONTANA

MANHATTAN (1)
■ b e l g r a d e ( i )

A M S T E R D A M  (6) ■ B O Z E M  AN( 2)

Figure I. Location of ten dairy farms surveyed for helminth 
parasites in southwestern Montana.
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sampling periods were chosen for all ten farms (Table I). 
Samples were obtained from cattle which were grouped and 
coded according to age and stage of development. Since the 
majority of the dairymen participating in this study grouped 
their cattle according to either age or level of develop
ment, the following groups were relatively uniform from farm 
to farm. All fecal samples were obtained from calves by the 
direct rectal method. Al I other cattle fecal samples were 
obtained within a few minutes after deposition by random lot 
or pasture sampling methods. On each farm, five random

Table I. Sampling dates for dairy cattle parasite survey.
Season

Dairy farm Winter Spring Summer Fall Late Fall 
1986 1986 1986 1986 1986

I 21 Feb 03 June .. 04 Aug 15 Sept 06 Nov
2 20 Feb I 3 May . 21 July I 2 Sept 30 Oct
3 31 Jan 17 Apr 20 June 10 Sept 28 Oct
4 31 Jan 04 Apr 16 June 11 Sept 11 Nov
5 06 Feb 0 6 May 14 July 12 Sept 0 4 Nov
6 20 Feb 2 0 May 28 July 09 Sept 23 Oct
7 27 Feb 09 June 11 Aug 15 Sept ' 06 Nov
8 07 Feb 2 9 Apr 07 July 16 Sept 04 Nov
9 27 Feb 2 7 May 04 Aug 12 Sept 30 Oct
10 07 Feb 22 Apr. 30 June 09 Sept 23 Oct
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samples were obtained from calves in hutches, fifteen 
samples from open heifers, and ten samples were collected 
from both bred heifers and mi l k i n g  cattle. 
The calves were generally housed in indoor or outdoor 
hutches up until two to three months of age, at which time 
they were weaned. These animals, which were coded as the "A" 
group, were then placed in outdoor pens or on pasture 
depending on the management practice which characterized 
each individual farm. The "B" group was composed of open 
heifers ranging from three to four months of age to 
approximately fifteen months of age. The bred heifers, or 
"C" group, were generally sixteen to twenty-four months of 
age. Animals classified as milking cattle, the "D" group, 
were those cattle which had calved at least once and were 
currently part of the active milking herd.

Fecal samples were transported to the laboratory where 
a 60-gram portion of each was immediately processed for 
lungworm (Dictyocaulus viviparus) larvae with the standard 
Baermann technique (Baermann, 1917). Some of the samples 
were refrigerated at 4 ° C for approximately twelve hours 
before they were processed. A ten-gram portion of each 
fecal sample was then assayed for gastrointestinal parasites 
with the Lane centrifugal flotation method (Lane, 1928). 
When assaying for lungworm larvae, 250 ml funnels were used. 
A 60-mesh screen, six centimeters in diameter, was placed in 
the funnel, approximately four cm. from the top. The feces
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was weighed and placed in an 18 cm2 piece of cheesecloth and 
then placed in the funnel which had been previously clamped 
and filled with water.

The Lane quantitative flotation method (Lane, 1928), as 
modified by Dewhirst and Hansen (1961), was used to deter
mine the total number of nematode eggs per gram of feces 
(EPG), the presence or absence of tapeworm eggs and the 
presence and frequency of cdccidian oocysts. A saturated 
NaCl solution (Specific gravity = 1.2) was used as the 
flotation medium. Differential worm egg counts were made 
according to the egg classification criteria of Levine 
(1978).

Coccidian oocysts were differentiated on the basis of 
morphologic features. Oocysts were not counted but were 
ranked according to relative.frequency. When one to several 
oocysts were present under a 22 mm. coverslip, the infection 
was designated as a +1. If one to three oocysts were ob
served per low power field (7 5X), the infection was clas
sified as a +2. Four to seven or more oocysts per field 
were ranked as a +3. Individual species of Eimeria were not 
ranked according to frequency but were noted if present, to 
determine the relative species fluctuations between dairy 
farms and at the same dairy farm.-

With the assistance of committee members and a local 
veterinarian, a questionnaire was written to determine 
management practices at each of the ten dairy farms.



14

Questions were written with reference to four major 
management categories: I) feeding, 2) housing, 3) use of 
medications and 4) health problems (Appendix). To determine 
basic similarities and differences between the dairy farms 
and in an attempt to categorize the farms on the basis’of 
management, similar questions under the four management 
categories were formulated for the four cattle age groups on 
each farm. With the cooperation of each dairy manager, the 
questionnaires were completed.

Seasonal helminth parasite prevalence data for B and C 
group heifers were analyzed. For each of the five sampling 
periods, the number of B and C group heifers infected with 
the Cooperia-Trichostrongylus-Qstertaqia complex (classified 
as group. I nematodes), the Oesophaqostomum-Haemonchus 
complex (classified as group II nematodes), Nematodirus spp. 
and Dictyocaulus viviparus (the cattle lungworm) were 
compared. General seasonal trends in the number of infected 
B and C group heifers infected with the above helminths were 
noted. Since the survey was conducted over a one year 
period, it was concluded that observations over a more 
extensive period would be necessary to correlate seasonal 
trends with bovine endoparasitism at the participating 
farms.

Data were analyzed using the completed questionnaires. 
Summary statistics and comparison of means tests (Lund, 
1985) were used for data analysis as well. Chi-square tests
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were used to determine if significant differences existed 
between prevalence data for cattle on the ten dairy farms. 
Chi-square tests were also used to determine if significant 
differences existed among management practices on the ten 
farms. The Spearman rank test (Lund, 1985) was used to 
determine whether parasite populations could be correlated 
with an overall management index derived from analysis of 
each question form. The Fischer test (Lund, 1985) was used 
to determine if significant differences existed in the 
prevalence of D. viviparus for heifers maintained under 
drylot versus pasture conditions. P values < 0.05 were 
considered statistically significant.
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RESULTS
Of 2000 bovine fecal samples from all animals examined 

during the survey, 28.6% were positive for gastrointestinal, 
nematode eggs. Analysis of prevalence data by. dairy farm 
indicated that gastrointestinal nematode infections ranged 
from 4.0% at farm I to 44.5% at farm 7 (Figure 2). Forty- 
three percent, 39.5%, 38.5%, 35.0% and 31.5% of the cattle 
from farms 3, 10, 5, 6 and 2, respectively, were infected 
with gastrointestinal nematodes, indicating an 11.5% 
difference in prevalence of infection between farm 3 and 
farm 2. Stomach and intestinal nematode eggs were found 
in 23.0%, 17.5% and 9.5% of bovine fecal samples from farms 
9, 8, and 4, respectively.

Prevalence data analyzed by age group revealed that 
5.2% of 250 calves 3 months and younger were infected with 
gastrointestinal nematodes, while 34.0% of 750 open heifers 
(B group) harbored similar infections. In the C group (bred 
heifers), there was a 38.8% prevalence of gastrointestinal 
nematode infection, while the mature dairy cattle (D group) 
maintained a 22.0% infection rate. Prevalence data revealed 
that the B and C groups were generally the most heavily 
parasitized groups a-t all ten farms. The A group had the 
lowest rate of infection with gastrointestinal 
nematodes. The prevalence of gastrointestinal parasite
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Figure 2. P r e v a l e n c e  of g a s t r o i n t e s t i n a l  n e m a t o d e s  in dairy
c a t t l e  in G a l l a t i n  C o u n t y ,  M o n t a n a . ( )= o v e r a l l
% infected animals per farm.
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infection in the D group was generally greater than the rate 
of infection in the A group, yet less than the infection 
rates of both groups B and C. The chi-square test was used 
to compare the total number of infected animals in each 
separate age group. No significant difference was noted 
in the number of infected animals between the B and C 
groups. However, these two groups had significantly greater 
numbers of infected animals than either the A or D groups
(p<.001).

Because heifers in the B and C groups were the most 
heavily parasitized, parasite prevalence data for these two 
groups were analyzed to determine if seasonal variations in 
the number of infected animals in these groups occured 
during the course of the study (Tables 2 and 3). Overall 
percent prevalence of group I, group II, Nematodirus spp. 
and'Dictyocaulus viviparus were calculated for B and C group 
heifers for each of the five seasonal sampling periods.

Prevalence data revealed that the number of B group 
heifers infected with group I nematodes was lowest in the 
winter sampling period (12.0%), rose in the spring, remained 
relatively high through the summer period and reached a peak 
in the fall (31.0%). The number of B group heifers infected 
with group II nematodes followed a similar trend. A fall 
peak in the number of B group heifers infected with 
Nematodirus spp. was noted as well. However, the number of 
heifers infected with this parasite remained high through
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Table 2. Percent of 'B' group heifers infected^ with helminth 
parasites at five seasonal intervals.

Sample Period

Parasite
Winter
1986

Spring
1986

Summer
1986

Fall
1986

Late Fall 
1986

Group Ia 12.0 27.0 \ 25.0 31.0 25.0
Group IIb 4.0 14.0 29.0 27.0
Nematodirus
spp.

10.0 9.0 9.0 14.0 11.0

Dictyocaulus 
viviparus

3.0 3.0

* Blank space denotes zero value. 
a Cooperia-Trichostrongylus-Ostertagia 
b Haemonchus-Oesophagostomum

Table 3. Percent of 'C 
parasites at

group heifers infected^ with 
five seasonal intervals .

helminth

Sample Period

Parasite
Winter
1986

Spring
1986

Summer 
• 1986

Fall
1986

Late Fall 
1986

Group Ia 22.0 39.0 45.0 33.0 26.0
Group IIb 1.0 9.0 10.0 30.0 24.0
Nematodirus
spp.

4.0 1.0 1.0 . I .0 12.0

Dictyocaulus 
viviparus

6.0 16.0 7.0

* Blank space denotes zero value. 
a Cooperia-Trichostrongylus-Ostertagia 
b Haemonchus-Oesophagostomum
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the late fall and winter sample periods and tapered with the 
onset of spring. Dictyocaulus viviparus larvae were noted in 
B group heifers only during the summer and fall sampling 
periods. The number of infected animals was comparable in 
both periods.

The number of C group heifers infected with group I 
nematodes was lowest in the winter sample period. The

<bnumoer of group I infected animals rose in spring, peaked 
in the summer and gradually tapered through the fall and 
late fall sampling periods. Numbers of C group heifers 
infected with group II nematodes increased from 1.0% in 
the winter period to a peak of 30.0% in the fall sample 
period. The number of Nematodirus spp. infected C group 
heifers was highest in late fall and remained relatively 
high through the winter period. Very few C group heifers 
were positive for Nematodirus spp. during the spring, summer 
and fall periods. Dictyocaulus ■ viviparus larvae were noted 
in feces of C group heifers in the spring, summer and fall 
sampling periods. The number of C group heifers that were 
passing lungworm larvae reached a peak in the summer 
sampling period. No lungworm larvae were found in the feces 
of either B or C group heifers in either the fall or late 
fall sampling periods.

Tables 4, 5, 6 and 7 list the prevalence of gastroin
testinal helminth parasites in each of the four cattle 
groups on the ten dairy farms.

i



Table 4. Prevalence of gastrointestinal helminth parasites in 'A' group calves on
ten dairy f a r m s . * ,a

Farm No. I 2 3 4 5 6 7 8 9. 10 Xb

No. of animals 
examined 25 25 25 25 25 25 25 25 25 25

Gastrointestinalnematodes
combined

8.0 8.0 4.0 32.0 5.2

Cooperia-
Trichostronqvlus-
Ostertaqia

20.0 2.0

Haemonchus s o d . 
Oesophaqostomum s d d . 8.0 0.8

Nematodirus spp. 8.0 4.0 16.0 2.8
Trichuris so. 8.0 4.0 1.2
Stronqyloides papillosus
Moniezia sp.
* Values represent % positive for the given parasite.
a Blank space denotes zero value,
b Mean prevalence for all farms.



Table 5. Prevalence of gastrointestinal helminth parasites in 'B ' group heifers on
ten dairy f a r m s . * ,a

Farm No. I 2 3 4 5 6 7 8 9 10 Xb

No. of animals 
examined 75 75 75 75 75 75 75 75 75 75

Gastrointestinalnematodes
combined

8.0 34.7 58.7 9.3 52.0 48.0 33.3 14.7 21.-3 56.0 33.6

Cooperia-Tricho-
strongylus-
Ostertaqia

2.7 25.3 52.0 5.3 44.0 42.7 13.3 2.7 13.3 41.3 24.3

Haemonchus so. 
Oesophaqostomum s o d .

1.3 30.7. 2.7 28.0 30.7 4.0 9.3 25.3 14.9

Nematodirus s o d . 5.3 5.3 2 2 , 1 6.7 6.7 13.3 27.0 12.0 6.7 16.0 12.1
Trichuris so. 1.3. 8.0 4.0 1.3 2.7 1.7
Stronqyloides
papillosus 1.3 1.3 1.3 0.4

Moniezia so. 4.0 10.7 8.0 2.3
Values represent % positive for the given parasite,

a Blank space denotes zero value,
b Mean prevalence for all farms.



Table 6. Prevalence of gastrointestinal helminth parasites in 1C 1 group heifers on
ten dairy f a r m s . * ,a

Farm No. I 2 3 4 5 6 7 8 9 10 Xb

No. of animals 
examined 50 50 50 50 50 50 50 50 50 5 0.

Gastrointestinal ■nematodes
combined

6 . 0 46.0 46.0 22.0 50.0 54.0 52.0 32.0 32.0 38.0 40.0

Cooperia- 
Trichostrongylus-' 
Ostertagia

2.0 40.0 42.0 12.0 42.0 52.0 60.0 26.0 24.0 32.0 33.2

Haemonchus spp. 
Oesophaqostomum spp. 2.0 12.0 12.0 2.0 20.0 20.0 3 0.0 18.0 18.0 12.0 14.6

Nematodirus spp. 2.0 8.0 2.0 2.0 6.0 4.0 4.0 2.8
Trichuris sp. 2 . 0 2.0 2.0 2.0 0.8
Stronqyloides
papillosus
Moniezia sp.
* T 7 -  I .. —  . .

2.0 4.0 12.0 8.0 2.0 2.8
* Values represent % positive for the given parasite,
a Blank space denotes zero value,
b Mean prevalence for all farms.



Table 7. Prevalence of gastrointestinal helminth parasites in 'D' group cattle on
ten dairy f a r m s . * ,a

Farm No. I 2 3 4 5 6 7 8 ■ 9 10 Xb

No. of animals 
examined 50 5 0- 50 50 50 50 50 50 50 50

Gastrointestinalnematodes
combined

32.0 38.0 6.0 2 6.0 14.0 40.0 8.0 32.0 28.0 22.4

Cooperia-
Trichostronqvlus-
Ostertaqia

26.0 26.0 6.0 12.0 8,0 32.0 6.0 24.0 24.0 16.4

Haemonchus son. 
Oesophaqostomum s o d .

14.0 10.0 4.0 16.0 8.0 10.0 4.0. 2 0.0 4.0 9.0

Nematodlrus spp.
Trichuris sp.
Stronqyloides
papillosus 2.0 0.2

^gJlie2ia sp. 2.0 6.0 2.0 2.0 2.0
* Values represent % positive for the given parasite,
a Blank space denotes zero value,
b Mean prevalence for all farms.

8.0 10.0 4.0 3.6
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Eggs of group I nematodes were found in feces from 21.6% of 
the cattle examined. Only five calves (2.0%) were infected 
with group I parasites while 18 2 (24.3%), 166 (33.2%), and 
82 (16.4%) of the B, C and D groups, respectively, were 
similarly infected. A higher percentage of cattle in each 
group from each of the ten dairy farms was passing group I 
eggs than any other helminth egg or larva observed during 
the study.

In all but the A group, the next most prevalent gastro
intestinal helminth eggs observed were those of the group II 
complex. Nematodirus spp. were most prevalent in the A group 
and were found in 2.8% of calves while only 0.8% of all 
calves were infected with the group II nematodes (Table 4). 
Group II eggs were found in 11.6% of all fecal samples 
examined. The B and C groups had comparable infections of 
group 11 nematodes with a 14.9% and 14.6% prevalence, 
respectively, while 9.0% of adult cattle were positive for 
this group of parasites. Calves from all farms (except farm 
10) were negative for group II parasites. Cattle in the B 
group from all farms harbored group 11 nematodes with the 
exception of the heifers from farms I and 8. AlI cattle in 
the C group were infected with this group of parasites 
while only farm I had adult cattle that were free of this 
group of nematodes. The highest prevalence for group II 
parasites was recorded from heifers in the B group at farms 
3 and 6 (30.7% positive).
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Eggs of Nematodirus spp. were found in 5.6% of all 
cattle examined. Twelve and one-tenth percent and 2.8% of 
groups B and C7 respectively, were infected with Nematodirus 
spp. while all adult cattle were negative for this parasite. 
The B group of heifers at farm 7 showed the highest 
incidence for Nematodirus spp. (27.0%).

Other gastrointestinal helminth eggs observed and the 
percentage of positive cattle were: Trichuris sp., 1.0% and 
Strongyloides papillosus, 0.2%. Trichuris sp. eggs were 
found in 8.0% of calves at farm 3 and 4.0% of calves at farm 
10. All other calves were negative for whipworm. Five of 
the ten farms harbored Trichuris sp. in the B group with an 
overall prevalence of 1.7% in this group. Farms 3, 6, 9 and 
10 all had 2.0% prevalence of Trichuris sp. eggs in the C 
group heifers while adult cattle on the ten farms were 
negative for this parasite. Strongyloides papillosus was 
not present in either the A or C groups of cattle and was 
seen only in 0.4% of the B heifers and 0.2% of the D group 
of cattle.

Two and five-tenths percent of 2000 cattle were passing 
Moniezia sp. eggs in their feces. These eggs were not found 
in any of the A group calves but were found in 2.3%, 2.8% 
and 3.6% of B group heifers, C group heifers and D group 
cattle, respectively. In the B group, only cattle at farms 
4, 6 and 10 were infected with Moniezia sp. Cattle in the 
C group at farms 2, 3, 6, 7 and 10 were positive for

26
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Moniezia sp. while only on farms 5 and 8 were adult cattle 
in the .D group free of this cestode. Twelve percent of the 
C group heifers and 10.7% of the B group heifers at farm 6 
were infected with tapeworms. Less than 10% of the B group 
heifers, C group heifers and D group cattle from all other 
farms harbored Moniezia sp.

Dictyocaulus viviparus larvae were recovered only from 
B group and C group heifers. AlI 250 calves and 500 adult 
cattle were found to be negative for this parasite. Five 
of the ten farms were positive for lungworms in the C group 
heifers whereas B group heifers at two of the ten farms 
harbored D. viviparus. The highest prevalence of lungworm 
occurred in C group heifers from farm 2 where 16.0% of 50 
animals were positive. Of the C group heifers at farms 6 
and 7, 12.0% were positive, while 10.0% and 8.0 % of these 
heifers at farms 3 and 5, respectively, were similarly 
infected. One-tenth percent (I animal in 75) and 1.3% (9 
animals in 75) of B group heifers from farms 3 and 6, 
respecively, were infected with D. viviparus.

The average number of nematode eggs per gram of feces 
for all cattle sampled was 3.1 (range 0-222). The intensity 
of parasite egg production in cattle was compared between 
dairy farms (Table 8). Heifers in the B group at farm 3 
were passing more eggs per gram of feces (avg. 36.5) than 
animals from any other farm (Table 8). Calves from farm 10 
had a mean count of 26.3 EPG while 2.0, 3.0 and 4.0 EPG were
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Table 8. Mean gastrointestinal worm e.grj counts for all 
cattle sampled during the survey. .

Farm A B
G r o u p

C D
Overall

Prevalence3
I 5.3 4.0 4.9
2 10.6 5.0 9.5 8.3

3 3.0 36.5 8.5 1.7 21.3
4 17.0 3. 6 • 14.7 9.3
5 10.2 5.6 3.5 ■ 7.6

6 17.8 6.7 3.1 12.2
7 2.0 4.5 9.1 4.2 6.3

8 4.0 2.5 9.1 2.5 5.9
9 6.5 18.2 6.9 . 10.0
10 2 6 . 3 15.6 6.8 4.7 12.8

a Measured as eggs per gram.of feces (EPG). 
* Blank space denotes zero value.

the average figures for calves on farms 7, 3, and 8 
respectively. All other A group calves at the remaining 
farms were negative. Heifers in the B group at farms 6, 4, 
10, 2 and 5 had mean counts of 17.8, 17.0, 15.6, 10.6, and 
10.2 EPG, respectively. Less than 10.0 EPG were recorded 
for B groups at the remaining 4 farms. Heifers in the C 
group at farm 9 had an average of 18.2 EPG. Heifers in the 
C group at the other nine farms had counts of less than 10.0 
EPG. None of the adult cattle at farm I passed eggs. 
Milking cows at farm 4 had an average EPG count of 14.7
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while 9.5 and 6.7 EPG were the averages for cattle 
located at farms 2 and 9, respectively. Al I other farms 
showed averages of less than 5.0 EPG for the D group cattle.

Calves were passing an average of 0.9 EPG (range 0- 
146), while B group heifers had a mean count of 5.2 EPG 
(range 0 to 222). ' The C group heifers had a mean count of 
3.0 EPG (range 0-64) and the adult cattle were passing an 
average of 1.2 EPG (range 0-24). Analysis of EPG 
distribution data revealed that 98.2% of the calves, 92.8% 
of the B group heifers, 97.4% of the C group heifers and 
99.2% of the D group cattle had counts ranging from 0 to 20 
EPG. None of the calves were passing 21-50 EPG while 
5.2%, 2.4% and 0.6% of B, C and D group cattle, 
respectively, were passing a similar number of eggs. Eight 
tenths percent of calves, 2.0% of B group heifers, 0.2% of 
C group heifers and adult cattle were passing 
51 or more EPG. Figures 3, 4 and 5 depict the actual 
EPG distribution in the B, C and D groups, respectively. 
Because the actual EPG distribution is not normally 
distributed and follows a negative binominal distribution, 
most members of a host population have low EPG, and fewer 
individuals have high EPG counts.

The percentage of cattle showing no eggs in their feces 
ranged from 94.8% of the calves to 62.2% of the C group 
heifers, while 66.9% of the B group heifers and 78.0% of 
adult cattle were negative for worm eggs in their feces.
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Since calves are generally housed in a protected 
environment, parasite, acquisition does not take place until 
these calves are placed in group pens or on pasture with 
other animals. Because young heifers have not yet developed 
immunity against helminth parasites, they are highly 
susceptible to infection with these parasites. Functional 
immunity is generally developed during the second grazing 
season, if pastured, or otherwise at about two years of age. 
Adult dairy cattle, like calves, will generally have low EPG 
counts since these mature animals have acquired immunity to 
helminth parasites, and are once again housed under more 
protected and sanitary conditions than most replacement 
heifers.

In the present study, group I nematodes, group II 
nematodes, Nematodirus spp. and lungworm comprised the 
majority of helminth eggs / larvae seen in the feces of 
infected cattle. The average EPG (composed of group I eggs, 
group II eggs and Nematodirus spp.) was negligible in the 
A group. Therefore, only data relating to infected cattle in 
the B, C and D groups were compared in respect to EPG 
data. The mean EPG of group I eggs in B group heifers (Avg. 
EPG 12.6) was nearly two times as great as that of the C 
group heifers (Avg. EPG 6.7)' (pC.OO I) and was more than two 
times that of the adult cattle (Avg. EGP 5.1) (pC.OOl) 
(Figure 6). Mean worm egg counts for B, C and D cattle on 
each farm that were infected with group I nematodes are
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Figure 6. Mean worm egg counts for cattle infected with 
gastrointestinal nematodes on ten Montana dairy 
farms (* = p< .001).
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depicted in Figure 7. Group II eggs (Haemonchus-Oesophagos- 
tomum) occurred with an average EPG rate of 8.1, 4.6 and 3.7 
in B, C and D groups, respectively (Figure 6). The mean EPG 
of group II eggs in B group heifers was significantly higher 
than both C group heifers (pC.OOI) and D group cattle 
(pC.OOl). Mean worm egg counts for cattle infected with 
group II nematodes on each farm are depicted in Figure 8. 
Group B heifers infected with Nematodirus spp. showed an 
average of 7.6 EPG which was significantly greater than 
group C heifers (Avg. EPG 3.4) (pC.OOl) (Figure 6). Mean worm 
egg counts for cattle infected with Nematodirus spp. 
on each farm are depicted in Figure 9. Adult cattle 
and calves did not harbor Nematodirus spp. (Figure
9). Comparisons were drawn between pastured and
drylot managed B and C group heifers on the ten 
farms. The percentage of fecal samples with parasite eggs 
was significantly larger from heifers placed on pasture than 
from those kept under dryIot conditions (p <.O O I). This was 
true for heifers in both the B and C groups where the chi- 
square test was used to determine level of significance. 
Similar findings have been reported in Washington 
(Malczewski et al.,1975), Kansas (Leland et a I.., 19 7 3) as 
well as North Carolina, Wisconsin and Pennsylvania ( Grisi 
and Todd, 1975).

Mean larval counts for cattle infected with 
Dictyocaulus viviparus were 40.0 larvae per gram (LPG) of
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feces for both the B and C groups. Ten B group heifers at 
two farms were positive for lungworm. At farm 6 , lungworm 
larval counts for nine B group heifers averaged 44.2 LPG. 
Eight C group heifers at farm 2 harbored 736 larvae (avg. 
LPG 92.0) while average LPG counts of 27.2, 20.2, 17.8 and 
10.0 were found in C group heifers at farms 6, 7, 5 and 3, 
respectively (Figure 10). All adult cattle and calves were 
negative for lungworm. The Fischer test was used to compare 
luhgworm prevalence in pastured or drylot-managed C group 
heifers. This test showed that farms that pastured these 
heifers had a significantly higher prevalence of lungworm 
than farms where these heifers remained on drylot (p= .024). 
Of the five lungworm infested pastures, four were poorly 
drained.

Of 2 0 0 0 fecal samples-examined, 33.4% were positive 
for coccidian oocysts. An analysis of infection rates 
indicated Eimeria canadensis was the most common oocyst 
observed (21.9%) followed by E. bovis which was present in 
16.0% of the cattle examined (Table 9). More than twice as 
many of the B group heifers (53.1% positive) harbored 
Eimeria spp. than did calves (26.4% positive). Over 5 times 
as many C group heifers (34.8%) were positive for Eimeria 
spp. oocysts than adult cattle (6%).

A comparison of coccidian occurrence in A group calves 
on ten dairy farms (Table 10) revealed a range from 0.0 
(farm 2) to 68.0% (farm 3). Farm 10 showed a 64.0%
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Figure 10. Mean larval counts for 'B' and 'C' groups of 
heifers infected with Dictyocaulus viviparus.
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Table 9. Prevalence (̂ %) of Eimeria spp. in cattle on ten 
dairy farms.

'Group

Eimeria . OverallSpecies A B C D Prevalence
Eimeria
bukidnonensis

5.0 3.2 0.2 2.7

Eimeria
auburnensis

6.4 10.2 3.2 1.6 5.6

Eimeria
canadensis

12.0 35.2 25.6 3.0 21.9

Eimeria
bovis

18.4 26.5 14.0 I .0 16.0

Eimeria
ellipsoidalis

1.2 1.0 0.2 0.6

Eimeria
zuernii 8.8 10.5 3.0 0.4 5.9

Eimeria
cylindrica

7.2 4.4 0.2 0.2 2.7

* Blank space denotes zeroI value

prevalence, while 52 .0%, 3 6.0%, 2 0.0%, 8.0%, 8.0%, 5.9 % and
4.0% were positive at fa rm s 4 , 7, I , 5 , 8 , 9 and 6,
respectively. The B group heifers showed prevalence rates
ranging from 72.0% (farm 3) to 34.7% (farm I) while the
range for C group heifers was 22.0% (farm 3) to 48.0% (farm 
4). Farms I and 6 had no adult cattle positive for Eimeria 
spp. Prevalence figures for calves, from the eight remaining 
farms ranged from 14.0% at farm 8 to 2.0% at farm 9.
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Table 10. Composite prevalence (%) of Eimeria spp. on ten 
dairy farms.

Dairy farm A
Group
B C D

Composite 
Prevalence 
by Farma

I 20.0 34.7 28.0 22.5
2 58.7 40.0 6.0 33.5 '
3 68.0 72.0 22.0 6.0 42.5
4 52.0 53. 3 48.0 12.0 41.5
5 8.0 61.3 34.0 8.0 34.5
6 4.0 52.0 34.0 28.5
7 36.0 42.7 32.0 4.0 29.5
8 8.0 45.3 42.0 14.0 32.0
9 5.9 54.7 40.0 2.0 31.5
10 64.0 • 56.0 28.0 8.0 38.0

Composite 
Prevalence 
by Group*3

26.4 53. I 34.8 6.0 33.4

* Blank space denotes zero value 
a Based on 200 animals/farm, 
b Based on the following groups: 

"B" group (750), "C" group (500)
"A" group 
, and "D"

(250
group

animals)., 
(500).

Questionnaires completed by each dairy cooperator were used 
in more detailed data analysis. Answers to questions in 
regard to four: categories (feeding, housing, use of 
medications and health problems) (Appendix) were used as an 
aid in determining the type of management at each farm.
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In general, calves on each of the ten farms were 
similarly managed. Management of adult milking cattle on the 
ten farms was similar as well. Answers to questions 
regarding the A and D groups were'relatively uniform. Calves 
at all ten farms were housed in indoor or outdoor hutches 
and were fed milk or milk replacer up to approximately two 
months of age, at which time they were weaned. Similar 
feeding and treatment practices were also reported. Minor 
feeding variations were noted in the milking cattle at 
various farms, but housing, treatments and health problems 
were generally similar.

Information relating to the use of medications was 
helpful as an indicator of the emphasis placed on health 
care, but was not used further to analyze the data on 
endoparasitism. Answers regarding health problems were most 
often subjective and thus were not useful in comparing 
health management practices among the ten farms.

Answers to questions concerning feeding and housing of 
the B and C groups (high parasite prevalency groups) were 
very useful in analysis of parasite prevaIencedata in 
relation to specific management criteria. Cattle in the B 
and C groups were placed into one of two groups which 
included summer pastured animals and drylot managed animals. 
The questionnaires were useful in determining if manure was 
spread on pastures, and if pastures were irrigated or poorly
drained.
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Seventy percent of the farms housed B group heifers on 
drylot while the remaining 30.0% pastured this group.. One 
hundred percent of the B group heifers housed on drylot were 
negative for lungworm. Sixty six and six tenths percent of 
p a s t u red B group heifers were maintaining lungworm 
infections. Pastured heifers in the B group had the highest 
gastrointestinal nematode egg counts as well.

Similar feeding and housing management criteria were 
analyzed in- relation to the C group heifers. Six of ten 
farms pastured the bred heifers during the summer months 
while the remaining four farms used drylot management. Those 
farms using drylot management had the lowest prevalences of 
gastrointestinal parasitism among the C group heifers and 
100% of drylot-managed C group heifers were negative for 
lungworm. Eighty three and three tenths percent of pastured 
C group heifers were maintaining lungworm infections. 
Furthermore, 80.0% of pastures grazed by infected C group 
heifers were poorly drained.
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DISCUSSION
Parasites are, by definition, organisms which obtain 

their livelihood at the expense of other animals. Common 
internal parasites of cattle include gastrointestinal worms 
and lungworms of the class Nematoda, coccidia of the class 
Sporozoa,. and the cattle cestode, or tapeworm, Moniezia sp. 
(Swisher and McGi I I iard, 1 9 7 8 ). In young cattle, 
helminthosis is, after malnutrition,, the most important 
cause of unthriftiness in many areas of the world (Brunsdon, 
1964). The growth rate in calves may be retarded if they 
graze pastures with more than 100 infective larvae per 
kilogram of dry matter (Herd, 1983a). In replacement 
heifers, infections with gastrointestinal parasites may 
delay maturity (Kennedy, 1983) while in the milking herd, 
subclinical gastrointestinal parasitic infections may 
depress milk production by approximately two kilograms per 
day for a period of nine weeks if the infection is 
continuous (Gibbs, 1982). Directly and indirectly, internal 
parasites of cattle are involved in weight loss, lowered 
fertility, decreased viability, down-grading of carcasses, 
delayed conception, and reduced disease resistance as well 
(Snijders, 1980). More specifically, the brown stomach 
worm, Ostertagia ostertagi is the cause of loss of acid 
secretory capacity and subsequent rise in the pH within the



46

abomasum of the infected animal (Anderson and Waller, 1983). 
Acid secretion in the abomasum is not affected until the 
fourth stage larvae of 0. ojrtertagtL molt and become 
immature adult worms (Lg). In so doing, these immature 
forms emerge from the gastric glands and release secretions 
which inhibit acid secretion by the gastric cells in the 
abomasa I mucosa. Parasites that live in the small 
intestine also interfere with the absorption of nutrients 
and trace elements e.g. selenium and phosphate. These para
sites may produce clinical symptoms related to deficiencies 
rather than direct parasitism (Snijders, 1980).

Microscopic examination of the feces for worm eggs will 
determine if egg-laying worms are present (Snijders, 19-80),. 
Infective larvae produced from these eggs exist in most 
areas of the animal's environment (Gris i and Todd, 
1978; Raynaud et al., 1981b). While numerous studies have 
indicated that most dairy cows pass low numbers of worm eggs 
in their feces and that younger cattle pass considerably 
greater numbers of eggs than the cows (Baker, 1949; Anderson 
and Waller, 19 8 3), th e;r e is some difficulty in 
interpreting what an EPG count means with respect to the 
probable number of adult worms in an animal (Dewhirst and 
Hansen, 1961). It has been suggested that the value of 3 0 0 
eggs per gram of feces for mixed strongyle eggs indicates 
borderline subclinical infections in cattle (Leland et 
al., 19 73 ;Ciordia, 1 975). None of the dairy cattle in the
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present study passed 300 eggs per gram of feces. Some 
researchers feel that there is little correlation between an 
egg count and the severity of an infection since infection 
is dependent upon the host-parasite relationship, dilution 
in watery droppings, uneven distribution of eggs in the 
feces, and the varying developmental stages of roundworms in 
the host (Swisher and McGilliard, 1978; Gutierres et al.,
1979) . Post-mortem examinations may be necessary to 
accurately evaluate the type and severity of parasitism 
present. The most practical method to assess worm burden in 
live animals is by counting eggs per gram of feces 
(Guttierres et al., 1979 ). It has been calculated that one 
egg per gram of manure can mean 18,000 - 23,000 eggs per cow 
per day which are added to the environment. Thus, 
significant transmission of endoparasitic disease may occur 
even at low EPG (Kennedy, 1983).

Cattle parasite survey data from states other than 
Montana have been accumulated in Iowa (Zimmermann and 
Hubbard, 1961), Arizona and New Mexico (,Becklund and Allen, 
1958), Missouri(Sharma and Case, 1962), Kansas (Leland et 
al., 1973), Wisconsin (Grisi and Todd, 1978; Gutierres et 
al . , 19 7 9), Georgia (Ciordia, 1975), Maine (Yazwinski and 
Gibbs, 1975; Randall and Gibbs, 1977), Ohio (Herd et al.,
1980) , Pennsylvania and North Carolina (Grisi and Todd,
1978). In these studies, the overall percent prevalence for 
gastrointestinal parasites ranged from 47.4% in Iowa cattle

I
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(Z immermann and Hubbard, 1961) to a high of 93.7% in Maine 
cattle (Randall and Gibbs, 1977). In Montana, Jacobson and 
Worley (1969) reported that 70.7% of all beef cattle 
surveyed were positive for gastrointestinal parasites 
whereas the overall percentage of infected cattle in the 
present study was found to be 28.6%. The differences in. 
percent of infected animals in the above two studies may 
best be attributed to differing management practices. 
Pastured dairy replacement heifers and beef cattle and 
calves are similarly managed. However, pre-weaned dairy 
calves are generally housed in protected hutches while 
mature dairy cattle are kept in freestalI housing. Animals 
housed under these conditions are generally exposed to 
fewer helminth parasites and are not subjected to 
contamination from helminth eggs and larvae which survive on 
pastures.

An understanding of the typical nematode life cycle 
(lung or gastrointestinal worm) is important in interpreting 
prevalence data for these nematode species. With most 
nematodes, the adult parasite lays eggs within the 
definitive host. These eggs pass out in the feces in the 
case of the stomach and intestinal worms. In lungworms, the 
eggs and first-stage larvae are coughed up from the lungs, 
swallowed and passed in the manure. Feces containing these 
eggs or larvae contaminate the environment. The eggs hatch 
in the manure and the larvae molt twice and develop into
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infective forms. After the second molt, the third stage 
larva (L3) is typically the stage which enters the host. 
From this L3 larva, adulthood is reached within the 
definitive host (Bond, 1978; Newby, 1985). In nematodes, 
these infective larvae are active grass climbers, under 
favorable weather conditions, and generally do so in early 
morning or evening when moisture is present on foliage 
(Bond, 1978; Craig, 1979). Climate affects the variety of 
parasites in a geographic locality, and weather factors 
including moisture and temperature contribute to 
determination of the time of transmission (Goldberg, 1968; 
Carmel and Todd, 1979; Craig, 1979; Snijders7 1980; 
Anderson and Waller, 1983). Rates of egg hatching and 
development of larvae increase linearly with increases in 
temperatures between 5 to 35 °C (Anderson and Waller, 1983).

The life cycle of certain nematode species may be 
altered depending upon the seasonal variations in different 
geographic localities. Worms such as Ostertagia spp. attain 
optimal egg production when the environment is most 
favorable (Kennedy, 1983). ' Seasonal trends in worm loads of 
dairy cattle have been reported in Wisconsin (Grisi and 
Todd, 19 7 8; Gutierres et a I., 1979;Newby, 1985), Maine
(Yazwinski and Gibbs, 1975; Randall and Gibbs, 1977; Gibbs,
1979) , Washington (Malczewski et a I., 1 975), Quebec
(Frechette and Gibbs, 1971) and England (Burrows et al.,
1980) . In these studies as in the present study, increases



50

in egg counts were noted in the spring. In surveys that 
studied hypobiosis the rise in EPG counts in some animals 
was attributed to development of arrested larvae which in 
turn, led to increased egg output.

Nematodiasis persists on enzootic farms in one or both 
of two major ways: I) the larvae may overwinter on pasture
in soil, on foliage or within dung pats, or 2) they may 
undergo arrested development (hypobiosis) within the host 
(Urquhart, 1985). In the present study, gastrointestinal
nematode prevalence in cattle sampled began to increase in 
the summer sample period. Prevalence levels remained high 
through the fall and late fall sampling periods, at which 
time peak prevalence was noted. The manner by which nematode 
eggs and larvae persisted on farms positive for nematodes 
was not determined in' this study. A study of greater 
duration which focuses on this objective is necessary to 
clarify this point.

Gibbs (1979, 1980) noted that Cooperia spp. and Oster- 
tagia spp. larvae remained infective on Maine pastures for 
at least 12 months, whereas Nem atodirus spp. were able to 
survive at least 23 months under similar conditions. 
Similar findings have been reported in western Europe 
(Euzeby, 1981), Switzerland (Eckert et a I., 19 8 1), Sweden 
(Nilsson, 1981), Quebec (Frechette and Gibbs, 1971) and 
Ontario (Randall and Gibbs, 1977). Dikmans (I 952)reported 
that infective larvae of Haemonchus spp., Oesophagostomum



51

spp. and Trichuris sp. were able to survive on Florida 
pastures from November until the following April. Lungworms 
were ascertained to survive on pasture through the winter in 
England despite temperatures falling to -7° C (19.4° F) 
(Oakley, 1982). Dictyocaulus viviparus overwinter on 
pasture in Northern Ireland and Scotland (Duncan et a I. f 
19 79 ; Lyons et al.f 1981) and Denmark (Jorgensen, 1980) as 
well. In the United States, Lyons and coworkers (1981) 
found that lungworm overwintered on central Kentucky 
pastures, while Winters and Worley (1975) noted overwinter 
survive I of lungworm on Montana pastures. Research in 
Europe and in the United States has demonstrated that 
nematodiasis in susceptible cattle, primarily young calves 
and yearlings, is initiated each spring by these infective 
larvae that have survived the winter on pasture (Armour and 
Urquhart, 1974; McKenna, 1983; Newby, 1985). In the present 
study, the increase in EPG counts of infected animals which 
occured during May and June may also be attributed to 
overwinter survival. Species of nematodes which contributed 
to this rise in EPG counts were generally those of the group 
I complex.

Since overwinter survival of lungworm larvae has been 
reported in Montana beef herds (Winters and Worley, 1975), 
it is very likely that dairy heifers that were positive for 
lungworm also obtained infections by ingesting infective 
larvae which had overwintered on pasture.
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When conditions are unfavorable for the transmission of 
infective larvae, these larvae may increase their survival 
potential by undergoing hypobiosis (inhibition or arrested 
larval development) whereby cessation of development occurs 
in the larvae at an early or intermediate phase of existence 
within the host (Anderson and Waller, 198 3). In this 
manner, the parasites are able to synchronize or modify 
their developmental and reproductive patterns to insure that 
infective larvae are available at the most appropriate times 
and locations for host-to-host transfer (Thomas et a I., 
1983). The mechanism for hypobiosis is still uncertain but 
the hypothesis that physiological changes occurring in hosts 
and/or parasites in various seasons may explain this 
phenomenon (Malczewski, 1970). Other researchers have 
speculated that larvae have' an innate mechanism whereby they 
can be programmed to stop development for a period of time 
with resumption at a. later stage (Malczewski, 197 0; Armour, 
1974; Smith, 1974; Gupta and Gibbs, 1975; Randall and Gibbs, 
1977). Such developmental behavior, which is analogous 
to facultative diapause in insects, could be triggered by 
external environmental stimuli such as photoperiod and 
environmental temperatures, as well as host stimuli such as 
rhythmic hormonal and physiological changes associated with 
normal circadian or seasonal rhythms thought to be mediated 
by the pineal or pituitary glands (Malczewski, 1970; Gupta 
and Gibbs, 1975). Hypobiosis creates problems in assessing



I

parasitism based upon fecal egg counts. Because arrested 
larval worms don t produce eggs., they may be present in 
large numbers in the host but show no external evidence in 
the form of egg counts (Gibbs, 1982). The extent to which 
hypobiosis existed in the present study is unknown. Further 
studies involving post-mortem examinations of dairy cattle 
in Montana are necessary to determine if hypobiosis is a 
factor in the survival and persistence of these parasites.

It is currently felt that hypobiosis, being triggered 
by host and environmental factors, occurs at different times 
of the year in different geographic locations. In northern 
climates, nematode larvae appear to undergo arrested 
development in late fall and winter (Herd and Heider, 1985) 
in response to possible cold-conditioning (Duncan et a I., 
1979; Gibbs, 1982; Herd, 1983b). In the south, inhibition 
occurs from spring until early fall' as a protective measure 
from desiccation on hot summer pastures (Gibbs, 1982; Herd, 
1983b). Similar trends have been noted in the Netherlands 
(Borgsteede and van der Burg, 1981), southeastern United 
States (Porter, 1942) Maine, (Randall and Gibbs, 1977), 
Australia (Overend, 1984), Sweden (Nilsson, 1981), Britain 
(Armour, 1974) and Poland (Malczewski, 1970). In the 
present study, EPG counts in infected animals decreased 
considerably after the late fall (September/October) 
sampling period. At this time, lungworm larvae also were no 
longer noted in fecal samples'. Analysis of questionnaires
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revealed that the- use of anthelmintics was not a routine 
management practice and that management practices on the ten 
farms remained relatively constant throughout the duration 
of the study. For these reasons it is felt that decreases in 
EPG/LPG counts in these dairy cattle may be explained by 
arrested development of nematode larvae in response to 
decreasing temperatures.

A number of researchers have studied the phenomenon of 
hypobiosis with reference to Ostertagia spp. in cattle 
(Anderson et a I., 1965; Brunsdon, 1 969; Brunsdon, 1 983; 
McKenna, 19 8 3 ). Infection with 0 ŝ te r t ag;_i a spp. is 
characterized by two types of .response designated as type I 
and type II ostertagiasis. Type I disease occurs in calves 
or cattle less than one year of age which are placed on 
pasture for the first time and become infected with 
Ostertagia spp. (Anderson et a I., 19 6 5; Brundson, 1969;
Brunsdon, 1983; McKenna, 1983). Most of the ingested
larvae develop to maturity in approximately three weeks 
(Anderson et a I., 19 6 5). Type 11 ostertagiasis occurs in 
animals over twelve months of age that have grazed infected 
pastures in late autumn and are maintaining populations of 
inhibited larvae. Clinical signs become apparent as much 
as six months after initial infection and coincide with the 
development to maturity of large numbers of inhibited larvae 
(Brunsdon, 1969). In the present study, EPG counts in cattle 
increased during the summer, fall, and late fall sampling
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periods. Eggs of group I nematodes were found in the feces 
of sampled cattle in higher percentages than any other type 
of helminth eggs or larvae. If Ostertagia spp. composed the 
majority of group I nematode eggs found in the feces of 
these cattle, it could be postulated that the rise in EPG 
counts noted in these cattle could be explained by Type I 
ostertagiasis. Because necropsy and post-mortem data were 
not available, it was not possible to determine if the 
cattle sampled were maintaining populations of inhibited 
larvae.

Inhibition of lungworm (D. viviparus) development has 
been reported in Austria and Canada (Duncan et aI., 19 7 9 ). 
In Montana, Winters and Worley (1975) found that the onset 
of patent lungworm infections followed a seasonal pattern 
which began in July or August, peaked in late September or 
early October, and continued through November or December. 
Spontaneous reactivation of dormant infections appeared to 
take place in some yearling animals three to five months 
after initial calfhood infections became nonpatent. A 
June / July lungworm peak was noted in yearling beef cattle 
in another study in southwestern Montana (Worley, personal 
communication). In the present study, D . viviparus larvae 
were found in the feces of infected B and C group heifers 
during the summer and fall sampling periods. Larval counts 
in infected animals on several farms were first noted in
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May, appeared to peak during the months of July and August 
and subsided in September.

In Australia, lungworm disease is a clinical problem of 
major importance in cattle (Anderson and Waller, 1983). In 
North America, infection with D. viviparus is usually 
associated with areas of high moisture and moderate 
temperatures but is widely, though sporadically, distributed 
(Bennett, 1981). In both Washington state (Malczewski et 
a I., 19 75) and most Great Plains states (Bergstrom,1973), 
lungworm infection is a minor problem. Winters and Worley 
(1975) reported that bovine lungworm, as it occurs in 
Montana beef cattle, is a high prevalence / low intensity 
infection, while Jacobson and Worley (1969) noted that 
lungworms inhabited Montana ecosystems varying from semi- 
arid sagebrush grassland range to subhumid intermounta in 
valley grassland. They reported a widespread distribution 
of lungworms in Montana beef cattle. The present study 
revealed that five of ten dairy herds sampled were positive 
for D. viviparus. Winters and Worley (1975) determined that 
the mean rate of larval excretion in feces of all infected 
cattle was .37 LPG (range 0.01-5.5). In the present study, 
only B and C group heifers were infected with lungworms. 
These infected cattle indicated a much higher rate of larval 
excretion in infected dairy cattle with a range of 2.0 to
92.0 LPG and a mean rate of 3 9.6 LPG.
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The specific study of hypobiosis was not within the 
scope of the present study. However, it was noted that the 
group I nematodes (Cooperia-TrichostronqyIus-Ostertagia) 
were the most commonly found genera of gastrointestinal 
nematodes, accounting for 21.8% of infections in all cattle 
in the study. Cattle parasite survey data from states other 
than Montana have been accumulated in Arizona and New Mexico 
(Becklund and Allen, 1958), Texas (Smith, 196 7), Oklahoma 
(Cooperider et al., 1948), Louisiana (Craig, 1979), Georgia 
(Hitchcock 1956; Ciordia, 1975), Maine (Yazwinski and
Gibbs, 1975; Randall and Gibbs, 1977), Washington 
(Malczewski et al., 19 7 5 ) and Wisconsin (Grisi and Todd, 
1978). In these studies, Ostertagia spp. were among the more 
commonly found species of gastrointestinal nematodes. 
Jacobson and Worley (1969) indicated that the potential for 
outbreaks of bovine parasitic gastritis attributable to 
Ostertagia spp. existed in Montana beef herds.

A comparison of group II nematode species (Haemonchus- 
Oesophagostomum) incidence figures for cattle revealed that 
considerable moisture and moderate temperatures may be re
quired by Haemonchus spp., thereby limiting its ability to 
survive in areas 'with cold climates (Bergstrom, 1973; 
Randall and Gibbs, 1977). The inability of group II 
nematodes to overwinter on"pasture in regions where 
prolonged subfreezing temperatures occur may explain the 
low incidence of these genera in Maine dairy cattle (Randall
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and Gibbs, 1977). These parasites, likewise, were not 
commonly found in Montana beef cattle (Jacobson and Worley, 
1969). In the present study, group 11 nematodes accounted 
for 11.6% of infections in all cattle sampled, indicating 
that the Haemonchus-Oesophagostomum complex is also a minor 
component of Montana dairy cattle parasite infections.

Nematodirus spp. were not commonly found in Montana 
dairy cattle, accounting for 5.6% of infection in all fecal 
samples examined. Similar findings were reported by 
Jacobson and Worley (1969) in Montana beef herds, as well as 
in New Hampshire (Stoddard, 1971) and Washington (Malczewski 
et a I., 1975) dairy cattle. None of the D group adult 
cattle in the present study were infected with Nematodirus 
spp. Infections with this species occurred most frequently 
in the B and C groups of cattle sampled (Figure 9). Studies 
with cattle in the Great Plains (Bergstrom, 1973) have also 
reported that Nematodirus spp. were common only in calves 
and yearlings and decreased in numbers as the bovine reached 
one and one-half to two years of age.

Jacobson and Worley (1969) reported that 7.2% of the 
beef cattle surveyed were positive for Moniezia sp. Two and 
five-tenths .percent of dairy cattle sampled in the present 
survey were found to harbor, this cestode. Moniezia sp. eggs 
were not found in Arizona cattle and were infrequently 
encountered in New Mexico (Becklund and Allen, 1958). Maine
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records indicated that 25.1% of dairy cattle surveyed 
harbored Moniezia sp.(Yazwinski and Gibbs, 1975).

- In a report made to the American Veterinary Medical 
Association in 1948 by a committee on parasitology (Swales, 
et al., 1948), coccidiosis was listed as the third most 
important disease in cattle. Coccidiosis is not 
consistently prominent in all areas of the United States but 
has been reported most frequently and caused greater losses 
in the states west of the Mississippi River (Davis and 
Bowman, 1951; Peardon et al., 1961; Fitzgerald, 1975). 
While coccidiosis is responsible for significant mortality 
and economic losses in calves less than one year old 
(Conlogue et al., 1984), infections with Eimeria spp. are so 
common that most cattle will develop infections during their 
first year of life (Fitzgerald,' 19 7 5). Coccidia seem to 
pose a threat whenever bovines are under the stress of 
overcrowding, cold and wet temperatures and poor feeding 
practices (Marsh, 1938; Bergstrom, 1973; Fitzgerald, 1975). 
Cattle parasite survey data which includes information on 
coccidia have been accumulated in a number of states. 
Leland and coworkers (1973) reported that 44.0% of surveyed 
cattle in Kansas were positive for Eimeria spp. while in 
Oregon (Nyberg et al., 1967) and New Hampshire (Stoddard, 
1971), 72.0% and 67%, respectively, of animals examined were 
positive for coccidia. Jacob son and -^orley ( 1969 ) found 
that 64.9% of Montana beef cattle fecal samples contained
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zuernii and E. bovis) present in 5.8% and 46.5% of animals, 
respectively. In these studies, as well as in Washington 
(Malczewski et al., 1975) and in Wisconsin (Grisi and Todd, 
1978), Eimeria bovis was the most prevalent coccidian 
species in surveyed cattle. In the present study, 33.4% of 
all dairy animals surveyed were positive for Eimeria spp. 
Eimeria canadensis was found to be the the most prevalent 
species (21.8%), with E. bovis infecting 16.0% of all dairy 
cattle sampled.

Analysis of the age class of dairy cattle in relation 
to parasite load revealed that replacement heifers are more 
heavily parasitized than either young calves or milking 
cows. Similar observations have been made in New York 
(Baker, 1949; Kennedy, 1982), Texas (Craig, 1979), 
Pennsylvania (Rothenbacher et al., 1980), Wisconsin (Cox. and 
Todd, 1962), New Hampshire (Stoddard, 1971) and Wyoming 
(Honess and Bergstrom, 1963).

The higher percentage of nematode infection in the B 
group heifers (3 4.0%) and C group heifers (38.8%), as com
pared with the adult cattle (22.0%) and younger calves 
(5.2%) may be explained by immunity and also by variations 
in management practices among these age groups. Young stock, 
three.to eighteen months of age, are more susceptible and 
are likely to have higher rates of exposure to parasitic 
infections than neonatal calves or adult cattle since both
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calves and adult dairy cattle are generally kept in a more 
sanitary environment and on a higher level of nutrition than 
replacement heifers (Cox and Todd, 19 6 2; Leland et a I., 
1973; Bond, 1978; Grisi and Todd, 1978). In addition, it is 
believed that mature dairy cattle develop a resistance to 
gastrointestinal nematodes which continues for the rest of 
their lives (Gutierres et al., 19 79; Conlogue et al., 1984). 
This immunity is produced by continuous exposure to 
parasites (Jacobs on and Worley, 1 9 6 9 ; Swisher and 
McGilliard, 1978; Snijders, 1980). When immunity is 
established, the parasite infection is not completely 
rejected but results in the immune animal carrying fewer 
parasites and the rate of pasture contamination being 
significantly reduced (Swisher and McGilliard, 1978).

Dairy replacement heifers are particularly susceptible 
to nematode infection during their first grazing season, 
since little resistance to nematodes has been developed. 
During their second and subsequent grazing seasons, these 
heifers will develop increasing resistance to parasitic di
sease (Bergstrom, 1973; Gibbs, 1979; Herd, 1983b; Anderson 
and Waller, 1983; Newby, 1985). Because replacement 
heifers are susceptible to nematode infections during the 
first grazing season, it is especially important to monitor 
parasite levels in replacement heifers and institute control 
measures as required.
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Management is a complex, difficult-to-measure variable 
responsible for significant production differences among 
dairies that are otherwise similar. While it was not within 
the scope of this survey to analyze management and its role 
in parasitic disease in Montana dairy herds, a few specific 
management practices were scrutinized to determine if these 
had an influence on the incidence of parasitism at the farms 
involved in the survey. Analysis of question forms com
pleted by the dairyherd managers at each of the ten dairy 
farms revealed that cattle from farms with a lower level of 
management did not have appreciably higher infection rates 
or egg counts than cattle from extremely well managed farms. 
Because most of the pathogenic nematode species e.g. 
Ostertagia spp. and Dictyocaulus viviparus appeared to be 
dependent on a pasture environment to complete their life 
cycle, comparisons were drawn between those farms which 
pastured the B and C group heifers and those which housed 
the heifers under drylot conditions. Farms which pastured 
replacement heifers consistently had higher EPG counts in 
infected animals than did farms which employed a drylot 
management system for these heifers.

Application of liquid manure to pastures has been 
noted as a possible source of contamination with parasite 
eggs (Fox and Jacobs, 19 81). Studies in New York by Baker 
( 1949 ), by Fox and Jacobs (1980) and by Euzeby (1981) have 
indicated that slurry spread on.pastures was instrumental in
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increasing the numbers of infective larvae present on 
pastures. In the current study, comparisons were drawn 
between farms that did or did not spread manure on pastures 
used for grazing. The chi-square test was used to determine 
if a significant difference existed in the percentage of 
fecal samples positive for nematode eggs which had been 
gathered from cattle grazing on slurry-spread pastures 
versus pastures to which slurry had not been applied. No 
significant difference existed between these two categories.

Dictyocaulus viviparus was noted in C group heifers on 
five of the ten farms involved in the present study. All 
five of these farms pastured.the heifers which were found to 
be infected with lungworm. It has been reported that wet 
pasture prolongs the life of infective larvae (Schock, 1976) 
and thus allows for larval build-up to occur (Goda, 1974). 
Bennett (1981) found that infections specifically with D. 
viviparus have been associated with areas of high moisture. 
In the present study, animals infected with lungworm were 
almost always grazing poorly drained pastures. Therefore, 
the findings of Bennett (1981) may be useful in explaining 
the distribution of lungworm in this dairy cattle survey.
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SUMMARY
A survey was undertaken from January through November, 

1986, to determine the identity, prevalence and intensity of 
helminth parasites and coccidia in southwestern Montana 
dairy cattle. Fecal samples were collected at five inter
vals from four specific age groups of cattle at ten dairy 
farms in Gallatin County. Pre-weaned calves less than three 
months old were designated as the "A" group. Heifers, three 
to approximately twelve months of age , comprised the "B" 
group of cattle. The "C" age group were those heifers that 
ranged in age from 13 to 24 months, while cattle which 
had calved at least once and were part of the active milking 
herd were recorded as the "D" group.

Fecal samples obtained from cattle were assayed for 
lungworm larvae by using the Baermann technique and for 
gastrointestinal parasites by using the Lane flotation 
method.

The identity of helminth parasites and coccidia was 
ascertained employing the.egg classification criteria of 
Levine ( 1 9 7 8). The number of nematode eggs per gram (EPG) 
and lungworm larvae per gram (LPG) of feces were evaluated 
in relation to A, B, C and D group cattle.

The present survey was undertaken in a very specific 
location in Montana. Research in the future will be neces
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sary to determine a .statewide'evaluation of internal para
sitism of dairy cattle! Since the survey was conducted over 
a one-year period, it was concluded, as well, that observa
tions over a more extensive time period would be necessary 
to correlate seasonal trends with parasite load. Further 
research necessary to determine the status of hypobiosis as 
a factor in nematodiasis in Montana dairy cattle would 
entail post-mortem examinations.

This report illustrates the levels at which helminths 
parasitize Montana dairy cattle.. Research in the future 
will be necessary to determine to what extent these levels 
of parasitism induce economic loss, and which financially 
sound means are available to the dairy farmer for effic
iently- controlling helminth parasitism.
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APPENDIX
Questionnaire for Study of Helminth Parasites and 

Coccidia in Southwestern Montana Dairy Cattle

FARM _________________________ DATE _____________________ ,
BIRTH
A. FEEDING

1. Colostrum - how much, how soon after birth?
2. Whole milk of milk replacer - how long is milk fed (i.e., weaning age)?
3. Creep feed - hay and/or grain?
4. H^O - free choice
5. Vit/Min supplements?
6. Seasonal variations - does your management of these ' 

• calves change from season to season; major calvingseason or period?
B. . HOUSING

1. Calf barn - individual pen or group pen-type?2. Outdoor hutch
3. Concentration of animals (animal/sq.ft.) in calf 

barn or spacing of individual pen in calf barn or outdoor hutch?
4. Description of housing - dry; draft-free; ventila

tion; contact between calves; type of bedding; 
supplemental heat; sanitation

5. Age when moved out of hutch or calf barn
6. Association with other livestock
7. Seasonal variations

C. TREATMENTS
1. Vaccinations - .frequency, drug
2. Prophylactic use of. A.D.E., antibiotics, etc.
3. Deworming - dosages; frequency; drug
4. Other treatments - dosages; frequency; drug
5. Seasonal variations
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D. HEALTH PROBLEMS
1 . Diarrhea
2 . Pneumonia
3. Other
4. % mortality
5. % morbidity - treatment and recovery
6. History of recent parasitism; diagnosis7. External parasites
8. Seasonal variations

E. MISCELLANEOUS
I. Bull calves - cull or keep?

WEANING
A. FEEDING

1. Roughage
2. Grain-feed bins - clean; off the ground
3. Supplement - Vit-Min-Protein 4 . H2O
5. Pasture - type of forage; animal density/acres;- 

wet/dry, irrigated; H2O source or supply;' f erti
lized with waste; drainage (topography); grazing 
condition; rotation; seasonal variation; months in use; number of acres

6. Seasonal variation
B. HOUSING

1. Animal density/concentration
2. Shelter available - bedding; sanitation
3. Age when housed in this group
4. Contact with other livestock or wild ruminants5. Seasonal variation

C. TREATMENTS
1. Vaccinations - frequency; drug
2. Deworming - dosages; frequency; drug
3. Other treatments - dosages; frequency; drug ■ 4. Seasonal variation



D . HEALTH PROBLEMS
I . Diarrhea
2. Pneumonia 3 . Other
4. % mortality
5. % morbidity - treatment and recovery
6. History of recent parasitism; diagnosis
7. External parasites'
8. Seasonal variation

OPEN AND BRED HEIFERS
A. FEEDING

1. Roughage
2. Grain-feed bins - clean; off the ground3. Supplement — Vit-Min-Protein
4 . H2O source
5. Pasture - type of forage; animal density/acre; 

wet/dry; irrigated; H^O source or supply; ferti
lized with waste; drainage (topography); grazing 
conditions; rotation,; months in use; number of 
acres

6. Dry lot - animal density/concentration; wet/dry; 
H'20 source; drainage; rotation; months used; . size; sanitation

7. Seasonal variation
B. HOUSING

1. Animal density/concentratioh
2. Shelter available
3. Age upon entering this group
4. Change in housing with age
5. Contact with other livestock or wild ruminants on 

pastures?
6. Seasonal variation

C. TREATMENTS
1. Vaccinations - frequency; drug
2. Deworming - dosages; frequency; drug
3. Other treatment - dosages; frequency; drug
4. Age bred to calve - Al or natural - (calving= 

entering milking string)
5. Seasonal variation
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D . HEALTH PROBLEMS
I . Diarrhea
2. Pneumonia
3. Other
4. ' % mortality
5. % morbidity - treatment and recovery
6. History of recent parasitism; diagnosis7. External parasites
8. Seasonal variations

MILKING HERD
A. FEEDING

1. Roughage
2. Grain-feed bins - off the ground; clean
3. Supplement - Vit-Min-Protein
4. H2O source
5. Pasture - type of forage; animal density/acre; 

wet/dry; irrigated, H^O source or supply; ferti
lized with waste; drainage (topography); grazing 
condition; rotation;.months in use, number of acres

6. Dry lot - animal density/concentration; wet/dry; 
H2O source or supply; drainage; rotation; months used; size; sanitation

7. Seasonal variation
B. HOUSING

1. Animal density/concentration
2. Free stall - sanitation; bedding
3. Calving in separate stall?
4. Contact with other livestock species or wild rumi

nants on pasture?
5. Seasonal variation

C. TREATMENTS
1. Vaccinations - dosages; frequency; drug
2. Deworming - dosages; frequency; drug
3. Other treatment - dosage; frequency; drug
4. Seasonal variations
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oD. HEALTH PROBLEMS
I . Diarrhea
2. Pneumonia
3. .Other
4. % mortality
5. % morbidity - treatment and recovery
6. History of recent parasitism; diagnosis7. External parasites
8. Seasonal variation

E. MISCELLANEOUS
I. Dry cows - separate management or with milking herd?
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