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ABSTRACT

Negative effects on cattle grazing
tall fescue [Schedonorus arundinaceus
(Schreb.) Dumort.] infected with the
wild-type endophyte Neotyphodium
coenophialum (E+) are well documented,
but information about the carryover
effects on weaned calves is limited. Our
objective was to compare pre- and post-
weaning performance by spring-calving
cows and calves grazing E+ with that by
cows grazing a nontozic endophyte—tall
fescue association (NE+). Pregnant
Gelbvieh x Angus crossbred cows (n =
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136; 492 + 19.2 kg of initial BW) were
stratified by BW and age and allocated
randomly to one of four 10-ha pastures
in yr 1 (October 15) and one of eight
10-ha pastures in yr 2 (November 30).
Pastures were allocated randomly before
establishment to E+ or NE+. Cows
remained on their assigned pastures until
weaning in yr 2 but were removed from
NE+ in the summer of yr 1 because of
low forage mass. After weaning, calves
grazed bermudagrass [Cynodon dactylon
(L.) Pers.] followed by cool-season annual
grasses. Cow BW and pregnancy rate,
and calf weaning weight and preweaning
gain were greater (P < 0.05) from NE+
versus E+. Weaning weight differentials
were maintained throughout postweaning
production phases, resulting in heavier
HCW (P < 0.05) by steers and a ten-
dency for greater (P < 0.10) subsequent
calving rates by heifers. Therefore, re-

placing E+ with NE+ may improve pre-
weaning cow and calf performance and
heifer reproductive rates, but postweaning
gains may not be affected by previous
exposure to E+.

Key words: tall fescue, novel endo-
phyte, beef calf

INTRODUCTION

Cattle consuming tall fescue infect-
ed with the wild-type, toxic endo-
phyte Neotyphodium coenophialum
(E+) have exhibited a myriad of
adverse conditions including reduced
DMI (Forcherio et al., 1995; Humphry
et al., 2002), poorer cow and calf
BW gains (Gay et al., 1988; Peters et
al., 1992; Caldwell et al., 2013), and
poorer reproductive performance (Gay
et al., 1988; Sanson and Coombs,
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2003; Caldwell et al., 2013) com-
pared with those consuming nontoxic
forages. Simply replacing E+ with
noninfected tall fescue (E—) seems to
be the most logical option, but E— is
less persistent than E+, resulting in
significant stand losses (Bouton et al.,
2002; Vibart et al., 2008). Legumes
also have been used successfully,
resulting in improved animal gains
and reproductive rates (Gay et al.,
1988; Waller et al., 1989; Chestnut et
al., 1991). However, gain and repro-
ductive rates from cattle grazing E+
pastures with clover were not as great
as those from E— pastures, and clover
establishment and persistence may
be problematic in sites with poorer
quality soils (Coffey et al., 2005). In
recent years, tall fescue plants were
infected artificially with nontoxic nov-
el endophytes. These tall fescue-—non-
toxic endophyte associations (NE+)
maintained their vigor (Bouton et al.,
2002; Gunter and Beck, 2004) but
did not have detrimental effects on
cattle (Parish et al., 2003b; Nihsen et
al., 2004; Franzluebbers and Stuede-
mann, 2006) or sheep (Parish et al.,
2003a). To date, limited studies have
reported the benefits of grazing NE+
with cow—calf pairs (Watson et al.,
2004; Caldwell et al., 2013), and only
limited information is available per-
taining to postweaning performance
by calves weaned from E+ pastures
(Brown et al., 1999). The objective
of this study was to determine the
effects of grazing NE+4 compared with
grazing E+ on cow performance and
pre- and postweaning calf production
measurements.

MATERIALS AND METHODS

Pasture and Forage
Management

This study was conducted at the
Livestock and Forestry Branch Sta-
tion located near Batesville, Arkansas
(35°49'N, 91°48'W), and the Univer-
sity of Arkansas Institutional Animal
Care and Use Committee approved
the procedures used (#03017). Gel-
bvieh x Angus crossbred cows (n =
136; 492 £ 19.2 kg of initial BW)

were stratified by BW and age and
allocated randomly to one of four 10-
ha pastures in yr 1 and one of eight
10-ha pastures in yr 2 at a stocking
density of 1.3 cows per hectare. The
pastures were allocated randomly
such that half were seeded to E+4 and
half were seeded to a NE+ associa-
tion developed at the University of
Arkansas by infecting the HiMag tall
fescue cultivar with endophyte strain
Ark4. Two pastures each of E+ and
NE+ were established in October
2003, and 2 additional pastures of
each forage were established in Octo-
ber 2004, resulting in 2 experimental
units per treatment in yr 1 and 4
experimental units per treatment in
yr 2. All pastures received 56 kg of N/
ha in the spring as urea and 45 kg of
N/ha in the autumn as ammonium
nitrate. Cows confirmed as pregnant
via rectal palpation began grazing
the experimental pastures on October
15 and November 30 in yr 1 and 2,
respectfully. These cows would have
been approximately 4 (yr 1) or 5 (yr
2) months in gestation at the time
they were added to the experimental
pastures.

Hay was harvested during the spring
from approximately one-third of each
pasture for subsequent feeding. Dur-
ing the summer of yr 1, extremely dry
conditions resulted in reduced forage
mass (<1,000 kg/ha) and forced of-
fering of the winter hay supply during
the summer. Once the hay from a
particular NE+ pasture was depleted
(July 29 on one pasture and Septem-
ber 29 on another pasture), cows were
moved to a bermudagrass pasture and
offered bermudagrass hay. The bermu-
dagrass pasture was predominantly
dormant because of the drought.
Cows grazing E+ pastures were fed
E+ hay from another location on the
research farm and were not removed
from their experimental pastures. In
all cases, hay was offered for ad libi-
tum consumption. The amount of hay
offered to cows above that produced
on the particular replicate was quanti-
fied by weighing 6 bales from each
hay type and multiplying the number
of bales offered by the average weight
of the 6 bales.

Early autumn rainfall stimulated
forage growth and all cows were re-
turned to their respective pastures on
October 6, 7 d before weaning. This
resulted in cows from NE+ pastures
being removed from their respec-
tive pastures for either 69 or 7 d,
depending on the particular replica-
tion. During yr 2, forage mass was
adequate, and cows remained on their
assigned pastures until their calves
were weaned.

Cattle Management
and Measurements

Cow weight and BCS were evalu-
ated at the beginning of the trial, im-
mediately before the start of the calv-
ing season, and at weaning without
prior removal from pasture or water.
Calving rates were determined as the
proportion of cows actually giving
birth to a calf the following spring,
and calving interval was determined
as the difference between the actual
calving dates. Cows that did not calve
were not included in the calving-inter-
val data set. Hair scores of the cows
also were estimated at weaning using
a b-point scale where 1 represents no
rough, discolored hair; 3 represents
rough, discolored hair on 50% of the
cow body; and 5 represents rough,
discolored hair on >90% of the cow
body.

Cows were vaccinated against 7
clostridial strains (Alpha-7; Boeh-
ringer Ingelheim Animal Health Inc.,
St. Joseph, MO) approximately 2 wk
before the onset of calving. Cows also
were vaccinated against infectious
bovine rhinotracheitis, bovine virus
diarrhea, parainfluenza, bovine respi-
ratory syncytial virus, and 5 strains
of Leptospira (Elite 9; Boehringer In-
gelheim Animal Health Inc.) and were
treated for internal parasites with
moxidectin (Cydectin; Fort Dodge
Animal Health, Fort Dodge, TA) ap-
proximately 28 d before the start of
the breeding season.

An Angus x Gelbvieh bull that
passed a breeding soundness examina-
tion according to the guidelines of the
Society of Theriogenology (Hopkins
and Spitzer, 1997) approximately 4
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