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Introduction

Animals grazing on contaminated pastures become
infected with nematode internal parasites. These parasites
have a direct life cycle — eggs laid by the female adult worn"
pass in the feces and, under favorable environmental
conditions, hatch and go through two molts to an infective
or third larval stage (Ls). If Ls are ingested by grazing cattle,
further development to the fourth larval stage (L4) and adult
takes place in the alimentary tract. With Ostertagia, this
parasitic development occurs in the crypts of the gastric
glands and the cycle takes at least 3 weeks. In Vermont,
development of this parasite is arrested at the L4Stagein late
fall. When spring arrives, these larvae become egg-laying
adults and can again contaminate the pasture. In addition
the Ls larvae overwinter on pasture.

A successful approach to parasite control, as suggested by
Armour (1) in Scotland and Herd (2) in Ohio, eliminates
these internal adult parasites by anthelmintic treatment 3
weeks after turnout. A second treatment 3-4 weeks later is
designed to eliminate those parasites ingested after the initial
treatment. It is hoped that the population of Ls would be
minimal after this time and the threat of infection reduced.

In Vermont, because of renewed interest in improving
pasture management and productivity, we employed this
strategic treatment approach on two grazing schemes:
conventional continuous grazing and paddock rotation.

Materials and Methods

In the summer of 1982 sixty Holstein-Friesian heifers, 7-
18 months old, in their first grazing season, were selected to
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study the effect of two strategically timed anthelmintic
treatments under continuous or rotational grazing
management. We weighed, tagged, and blocked the heifers
according to age and weight, and randomly assigned them to
one of four groups:

(1) treated, continuous, 16 head;

(2) control, continuous, 16 head;

(3) treated, rotational, 14 head;

(4) control, rotational, 14 head.

This was a blind study, where treated animals received a
fenbendazole suspension* 10% w/w (5 mg/kg) orally at 3
and 7 weeks (day 22 and 50) after turnout and controls
received placebos. We evaluated the following parameters:
animal weight gains, fecal egg counts, herbage larvae and
botanical composition of pastures.

We allotted continuously grazed animal to two, 55
hectare (ha) permanent pastures that had been previously
used for grazing heifers and dry cows. These pastures
consisted mainly of white clover, Kentucky bluegrass, and
orchardgrass. Each contained two small wooded areas.
Effective grazing density was 3.2 animals/ha. Herbage
samples for parasitic larval counts were taken from 14
predetermined sites every 2 weeks (3); samples for other
forage analyses were taken every 30 days from the same sites.
Cage exclosures were used to measure herbage growth (4).
Calves were weighed every 4 weeks and a fecal egg count was
determined using the Wisconsin sugar floatation method.
We clipped the pastures once in July.

Each rotationally grazed group was allotted one of 10, 0.4-
ha paddocks having separate access and water. The heifers
grazed each paddock for 1-6 days, depending on available
forage, according to the Voisin system (5). The cycle was
repeated every 20 to 36 days, depending on plant growth and
maturity.

*PANACUR®, (RP3790) American Hoechst Corp.,
Animal Health Division, Somerville, NJ.
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Because of excess forage early in the season, four
paddocks in each group were not grazed until after
midsummer. Normally, that forage would be removed as
hay but, because of owner preference, the material was
chopped and blown on to the ground with a flail chopper.
Herbage samples were taken from three sites, chosen
randomly from 14 possible sites, before each grazing.
Paddocks were mowed once in July. Supplemental hay (4
kg/head/day) was provided the last 10 days of the
experiment. An analysis of variance was used to measure all
parameters statistically.

Results
Weight data are summarized on Table I

TABLE I: WEIGHT DATA. June 2-October 20, 1982.

Mean Mean Total Average
Initial wt Final wt gain daily gain
- -k g e - (kg/day)
Continuous grazing:
Treated: 224 331 107 .76
Control: 232 349 118 .84
Rotational grazing:
Treated: 242 325 83 .59
Control: 261 344 83 .59

Statistical analysis revealed no significant differences
between treated and control heifers in daily gains on either
continuous or rotational pastures during 140 days after
treatment, (Figure 1 & 2). Adjustments for initial age and
weight did not change this conclusion. Heifers on
continuous grazed pasture gained more than on rotational
pasture (p<.001).

Fecal egg counts (Figure 3) from rotationally grazed
groups showed significant differences between treated and
control groups at days 78 and 106. There were no significant
differences in egg counts between treated and control groups
in the continuously grazed groups, (Figure 4).

There were significant differences in numbers of infective
larvae recovered after day 100 (mid-August) between
rotational and continuously grazed pastures, (Figures 5 &
6). Because of variability in larval numbers, control ro-
tational paddocks did not differ significantly from treated,
although six control samples had larval counts exceeding
3,000 and a peak of 11,300 larvae/kg of dried forage.
Samples obtained for botanical composition from
continuous pastures contained over 50% white clover
whereas those from rotational paddocks never had more
than 15% clover. Meteorological data is shown in Figure 7 &
8.
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Discussion

The results from anthelmintic treatment in this
experiment can be interpreted from the following
propositions:

The level of parasitism was too low to affect weight,
fecal egg count or herbage larvae.

This appeared to be particularly true of the animals on the
continuous grazing system. These pastures were of better
quality than we anticipated and grazing density was not
adequate to reduce the amount of available forage to a level
that would have forced the heifers to eat near fecal pads,
where concentrations of larvae numbers are greatest (6). We
designed the overall experiment to have animals gain 0.5
kg/day, but since the animals on the continuous pastures
gained 0.8 kg/day it was not possible to make a direct
comparison with the rotationally grazed groups.

The quality and quantity of forage on rotational paddocks
contained less than 5% clover and the heifers were forced to
eat close to fecal pads. After mid-August (day 106), forage
intake was minimal and some heifers lost weight and under
such conditions one would anticipate higher levels of
parasitism (7). However, the fecal egg counts remained low
and levels on rotational paddocks were no higher than on the
continuous pasture. On the other hand, Michel (8) showed
that fecal egg count was poorly correlated to actual worm
burden and that the numbers of eggs shed by the female
worms may be highly variable. Other have shown that the
levels of infective larvae correlate much better with weight
gains of individuals (9, 10). In this study there were signifi-
cantly more infective larvae recovered on the rotational
paddocks than on the continuously grazed pastures. Armour
(11) reported that levels of infective L3's over 1,000/kg of
forage were associated with clinical disease, and levels of 200-
300/kg caused weight loss (8, 10). Nevertheless, we did not
see differences in weight gain as reported in other studies
using strategic anthelmintic treatments (1,2, 10, 12).

The accumulation ofhigh levels ofpasture larvae in the
Voisin system ofrotational grazing occurred too late in
the grazing system to affect weight gains.

This grazing system used clean paddocks in midsummer
and thus exposure by the heifers to infective larvae was
delayed. Michel and others (9, 4), have shown that
movement of calves in midsummer on to clean pasture was
as effective as anthelmintic treatment in preventing the
effects of parasistic disease as shown by impaired weight
gains. Therefore, although a significant rise in pasture larvae
did occur as has been reported in other rotational schemes of
grazing (7), the heifers were not continually exposed to these
high levels until after September when marginal pastures
were supplemented.

High pasture larval levels can be a source of infection
during subsequent grazing seasons both in the form of
arrested LTs in overwintering animals and, more seriously,
as overwintered Ljon pasture (13). Anthelmintic treatment
early in the pasturing season however, appeared to reduce
these larval peeks.
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Summary

Two strategically timed treatments with fenbendozole (5
mg/kg) significantly reduced fecal egg counts, 28 and 56
days after treatment, in rotationally grazed, replacement
heifers and appeared to reduce infective larval levels on
pasture. Similar treatments to continuously grazed heifers
also caused depression of fecal egg counts but these were not
significantly different from those of controls. As a result of
anthelmintic treatment no differences were noted in average
daily gain in either continuously grazed or rotationally
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grazed heifers. However, a significant difference in weight
gains in favor of the continuously grazed groups was noted.
It appeared that animals with more forage of better quality
gained more weight and had lower exposure to infective
larvae even though they did not show any differences in fecal
egg counts from animals on poorer forage with lower weight
gains.
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