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Abstract

Interspecific hybridization of grasses represents a valuable plant
breeding procedure for developing new species with superior graz-
ing value for livestock. Evaluations were made of the hybrid cross
between quackgrass (Elytrigia repens [L.] Besuv.) X bluebunch
wheatgrass (Pseudoroegneria spicata [Pursh.] Scribn and Smith)
to determine how animal preferences for these hybrids were influ-
enced by grazing season and year. Significant differences in the
preference shown by steers as measured by bite counts in 1981 and
percent utilization (P<0.01) in 1982 existed among the 46 clonal
lines for each of the 2 successive years. Preference rankings for lines
selected the first year were not identical to those selected a second
year although lines with high preference rankings the first year
were generally preferred the second year. A clonal line, designated
line 30, was most preferred in 7 of 8 subtrials in 1981 and ranked in
the top 3 preferred plants in all trials in 1982. There was a 4-week
period in early summer when preference differences were minimal.
It was attributed to the abundant regrowth on all lines at this time
and was found to have a significant (P<0.01) effect on steers’
dietary choices.

Key Words: bluebunch wheatgrass, quackgrass, forage, beef
cattle

Interspecific hybridization of grasses represents a valuable plant
breeding procedure to develop new species with superior grazing
value for livestock. Particular success has been achieved by cross-
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ing bluebunch wheatgrass ( Pseudoroegneria spicata(Pursh] Scribn
and Smith) and quackgrass (Elytrigia repens [L.] Beauv.)! which
was designated RS-1and RS-2 (Asay and Dewey 1981). An obsta-
cle to the release of this RS hybrid for commercial use, however,
has been the screening of lines within the hybrid to determine their
value to livestock as range forages. Preferences exhibited by live-
stock for these genotypes are of particular interest as they affect the
extent to which the plants will be utilized.

Preliminary studies using bite count data were conducted by
Currie et al. (1981) on a group of RS hybrid lines to evaluate
relative preferences by beef cattle. It was concluded that cattle
preferentially selected between and within certain hybrid lines.
There did not appear to be a distinct relationship between animal
preference and the selection criteria established by plant breeders.
Results suggested that characteristics which plant breeders have
traditionally used to select new plants may not be reliable indica-
tors of animal preferences. Similar conclusions were made from
trials conducted a second year by the same scientists.

Asay et al. (1968) found that relative dietary preference ratings
by rabbits and sheep for some lines of reed canarygrass (Phalaris
arundinacea [L.]) were consistently high and others consistently
low. Genetically, it was found that factors which controlled relative
palatabilities were transmitted to successive plant progeny. Barnes
et al. (1970) reported a fairly high heritability for palatability in
studies with reed canarygrass. Consistent differences in apparent
palatability have also been reported among genotypes of other
species (Peterson et al. 1958). Thus, the reality of breeding heri-
table characteristics into plants to develop grass cultivars which are
more preferable to the grazing animal appears to be an attainable
goal. However, evaluation of plant materials would be enhanced
by a more thorough understanding of the diet selection process.

'Nomemclature follows that proposed by Dr. D.R. Dewey (1984), Crops Research
Laboratory, Logan, Utah. Previous nomenclature was Agropyron spicatum for blue-
bunch wheatgrass and Agropyron repens for quackgrass.
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This knowledge, in turn, could reduce the need to conduct grazing
trials to evaluate the large plant populations necessary or often
included in breeding programs. Our objectives were to establish
preference rankings for 46 clones of the RS hybrid and to deter-
mine how observed rankings were affected by season of grazing
and year-to-year variations.

Materials and Methods

A vigorous, productive cross between quackgrass and blue-
bunch wheatgrass designated as the RS hybrid was developed and
stabilized by plant breeders at Logan, Utah (Asay and Dewey
1981). This RS hybrid is a morphological intermediate of the 2
parent species and displays a wide range of variability for many
characteristics. Forty-six clones of the RS hybrid were planted ona
semiarid, clay-loam range site at the Fort Keogh Livetock and
Range Research Station, Miles City, Mont. Soils on this nearly
level floodplain are classified as a Patent silty loam (fine-loamy,
mixed calcareous, frigid Ustic Torriorthents (North Dakota
0103)). Drainage is good, and the pH is neutral to slightly basic.

Single plant plots of the 46 clonal hybrid lines were arranged
within each replication on 1.0-m centers in 2 rows of 23 plants each.
Design for the study was a randomized complete block with 10
replications. Two rows of hybrid plants were planted around the
periphery of the plot to minimize border effects. Individually
cloned plants within the plot were identified by a marker placed
flush with the soil surface.

1981 Grazing Trials

Eight yearling Hereford steers with an average initial weight of
200 kg were gentled and used to evaluate grazing behavior and
determine relative preferences for the 46 cloned RS hybrid plants.
Replications I to 5 were fenced separately from replications 6 to 10
and are hereafter referred to as pastures | and 2, respectively. Four
trials were conducted in each pasture. The first trial began 15 May
in pasture 1 and 1 June in pasture 2. Trials continued at 2-week
intervals in alternate pastures through 28 August. Two days prior
to a trial, steers were put in dry lot and were fed crested wheatgrass

TRIAL 1

40 SEE PASTURE 1 (MAY 153)

RXIH PASTURE 2 (JUNE 1)

w
o

NUMBER OF PLANT LINES
- LN
o o

S —

5 15 25 35 45 55 65 75 85+
MEAN NUMBER OF BITES

TRIAL 3

40 WP PASTURE 1 (ALY 18)
EXXR PASTURE 2 (ALY 28)

ok

20

NUMBER OF PLANT LINES

5 15. 25 35 45 55 55 75 85+
MEAN NUMBER OF BITES

hay. Hay was fed at 1% of body weight until 1 hour prior to
grazing. The purpose of drylotting the steers was to assure tame-
ness and provide brief refresher training to facilitate their use.
Steers were grazed on a crested wheatgrass-native forage pasture
between each trial or they were used in a concurrent study of the
hybrids at a different site. Sampling periods were started on the
hour from 0600 to 0900 hours. Steers grazed the pasture in pairs for
30-min time periods during these hours. An observer recorded the
plants grazed and number of bites taken per plant for each steer for
each 30-min time period. Steer pairings, times, and site of release
were randomized for each trial.

Upon completion of a trial, all plants on each pasture site were
clipped to a 10-cm stubble height to keep subsequent trials from
being affected by regrowth differences. Pastures were sprinkler
irrigated between trials to ensure adequate and uniform regrowth.
All feces and debris were removed from the plot immediately after
a trial.

1982 Grazing Trials

The same steers used in the 1981 trials were used again in 1982.
The 1982 trials were conducted to establish relative preference
rankings for the hybrids with groups of 4 steers grazing asa “herd™.
Pastures 1 and 2 were evaluated separately, but the steers were
allowed to graze both pastures simultaneously. Again, 4 trials were
conducted on each pasture at 4-week intervals from 15 May to 18
August. Steer groupings were randomized over all trials. Grazing
was for 30-min time periods, after which animals were restrained
while utilization measurements were made on the individual
hybrid clones. After plant measurements were completed, steers
were again released and allowed to continue grazing. This proce-
dure was repeated until an overall utilization was reached which
left an average stubble height of 10 cm for most of the clones within
the entire plot. Relative preferences were measured by use of an
“ocular-estimate” of percentage plant removal as described by
Pechanec and Pickford (1937). These estimates were made after
each 30-min period and at the termination of the trial. Followinga
trial all remaining plant material was clipped to 10 cm height,
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Fig. 1. Mean number of bites taken from 46 clonal RS hybrid lines for 2 pastures over 4 trials in 1981.
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sprinkler irrigated and the plot was cleared of any feces, herbage
litter, and debris.

Analysis Procedures

In 1981, the total number of bites/plant line/trial was used to
establish relative preferences by individual steers. Repeated mea-
sures were used for the analysis of variance to determine signifi-
cance of differences in bites/plant line due to the plant line, trial,
and plant line by trial interaction. Trials were analyzed by pasture
due to the 2-week intervals between pasture collection periods.

In 1982, differences in utilization trials were determined by
analysis of variance. Pastures 1 and 2 were considered the major
replication in these analyses. The variation among replications was
considerably less than the variation among trials; therefore, varia-
tion between trials was used as the error term to test significance.
Comparisons in the rankings of the RS lines preferred by cattle
between years were analyzed using nonparametric, rank correla-
tions (Spearman’s Rho, Siegel 1956). The plant rankings between
years were also analyzed with plant line and year considered as
main effects.

Results and Discussion

1981 Grazing Trials

Distributions of mean number of bites taken by the steers for
each of the 46 RS hybrid lines for all 4 trials for the 2 pastures were
quite similar across trials (Fig. 1). Bite distribution in both pastures
was skewed left in trials 1, 2, and 3; close to normal distribution for
pasture 1 during trial 4 and somewhat platykurtic for pasture 2,
trial 4.

In trial 2, there was a notable absence of any lines being grazed at
the extreme upper end of the bite scale in comparison to the other 3
trials. Clone 30 ranked either number | or 2 in terms of most total
bites in every trial but trial 2. Clone 30 also had the most bites when
averaged over the 4 trials (Fig. 2). Lines 9, 15, 23, 32, and 44 were
also highly preferred over other clonal lines. A separation of pas-
ture influence in the summary (Fig. 2) showed a high degree of
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Fig. 3. Percent utilization of plant lines over 4 trials.
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Fig.2. Mean bite count distributions for the 46 clonal RS hybrid lines for 4
trials in 2 pastures from 1981 grazing trials.

similarity between pastures with regard to mean number of bites
for respective plant lines over the 4 trials. Notable differences were
observed for plant lines 8, 13, 24, 29, 35, and 39. These differences
may be attributed to changes in phenology during the first trial due
to the 2-week interval when pastures were first grazed and the
subsequent effects this difference had on latter trials. These pheno-
logical changes contributed to the major differences in plants
between pastures, but clone 30 was the most preferred line in both
pastures. Variation inherent in the animal grazing process was also
undoubtedly a factor contributing to differences over trials.

In a comparison of the average number of bites per plant vs.
trial, the trend in average number of bites increased steadily from
trial 1 to trial 4 and was in general, greater for pasture 2 then
pasture 1. Although slight, this trend may be explained by the
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adaptation of the steers to the trial procedures as the summer
progressed. It may also be related to plant morphology. Average
height of plants in trial 1, pasture 2 was 87 cm compared to 66 cm
for pasture 1. Thus, availability of preferred clones may have been
a factor limiting the number of bite.

In trial 2, pastures 1 and 2, and trial 3, pasture 1, the range in
total bites per plant differed from other trials (Table 1). Each trial
had a difference between the most-preferred and the least-
preferred plants of less than 300 bites. This corresponds to a time

Table 1. Bite count means and ranges for each trial and pasture, 1981.

Bite Count
Trial Pasture Date Mean Range
1 1 15 May 407 3-410
1 2 30 May 585 4-589
2 1 15 June 283 33-316
2 2 30 June 245 32-277
3 1 15 July 258 69-327
3 2 30 July 417 35452
4 1 14 Aug. 556 38-594
4 2 28 Aug. 491 20-611

span from 15 June to 15 July when the actual variation in number
of bites per plant was greatly reduced. Regrowth of the plants
during this time period was substantial and quite uniform over the
plot, and the outward morphological variations (i.e., plant size,
phenology, leaf scores) between plants were minimized. This wasa
dominant factorin reducing variation in the number of bites taken
between plants.

Significant differences (P<0.01) in plant preference were also
found among clonal lines and between trials, suggesting that steers
were detecting a real difference among clonal lines. For example,
line 30 had a maximum of 87 + 1 bites per plant on the average as
opposed to lines 26 and 42 with fewer than 9 & 1 bites per plant.
Differences between trials indicated the seasonality of preferences
and the effect that changes in plant maturity have on preference.
These findings support those of other studies with other species on
the effects of season and maturity on preferences exhibited by
domestic livestock (Ivins 1952, Garner 1963).

Differences in preference for regrowth forage was less pro-
nounced in the eraly summer as demonstrated by the trial 2 results.
This supports earlier observations of a decreased range in bites in
trials 2 and decreased variation between plant lines with regard to
many morpholocial characteristics. Thus, management of a plant
such as the RS hybrid greatly affects the manner and degree in
which cattle express a preferred use.

1982 Grazing Trials

Final utilization estimates of the cloned plants grazed in each
trial were used to rank plant lines in the 1982 group preference
studies (Fig. 3). These distributions were slightly skewed left. Dis-
tributions in 1982 showed small changes from trial to trial as
compared with those in 1981. However, there was strong evidence
that a few plants were highly preferred (Fig. 4). Plant line 30 ranked
high in preference in both years, but lines 14 and 43 were high only
in 1982. Pasture effects were not pronounced, aithough heaviest
use of the plants was consistently recorded on pasture 2, while the
utilization values for pasture 1 were grouped into 4 or 5 utilization
categories. First and final average utilization estimates for each
plant over the 4 trials are summarized in Figure 4 and shows
similarity between the 2 time periods indicating that a 30-min time
period was sufficient to separate preference differences between
plants. The major change from time period 1 to final time was
essentially one of magnitude. Average utilization over all plants
increased steadily from trial 1 (29 & 3%) to trial 3 (39 & 3%) then
leveled off. Significant differences were found among trials, plant
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Fig.4. Mean percent utilizations of 46 clonal RS hybrid lines for 2 pastures
over 4 trials in 1982.

line and replication (£<0.01). The plant line by trial interaction
was not significant (7>>0.05). Thus, plants preferred or discrimi-
nated against were consistent from trial to trial although there were
differences between trials in the amount of plant use.

Between-Year Comparisons

Rank correlations were calculated between bite count data
(1981) and utilization data (1982) to evaluate the consistency of
plant rakings between yaars. For trial 1 on both pastures, relation-
ship of bites and the final time period utilization estimates were
significant (P<0.01) with R? value of 0.56 and 0.51, respectively.

Results from trials in both years suggest a similar conclusion
regarding plant preference. Plant lines highly preferred in 1981 and
1982 were similar and the preferred clones were found to be in lines
originating from a common parental selection. The heritability of
factor(s) in the RS hybrid that affect preference by cattle appears to
be quite high; similar results were reported by Barnes et al. (1970)
for reed canarygrass where an alkaloid appeared to be the causa-
tive agent. There was more variability in preferences between trials
at the lower end of the rank scale than in the top-ranked group. In
general, plant numbers 1 to 30 were selections based on preferences
from previous animal grazing trials and 31 to 46 were selections
based on agronomic traits. Plants selected on the basis of both
criteria were represented in both preferred and nonpreferred plant
categories.

Analysis of the rankings of lines in trials 3 and 4 from both
pastures and both years showed the effect of plant line to be
significant (P<0.01). Analyses based on bites and utilization also
indicated a similar result. The line X year interaction was also
significant indicating that the relative rankings of lines were not
always consistent over years. For example, line 14 clones were
relatively unused in 1981, but were preferred and heavily used in
1982. This suggests that relative plant preferences can change, and
some variations will occur from year to year. However, differences
in line 14’s ranking could also be attributed to the differences
between bite count and utilization measurements and what they
effectively measure. Bite counts tend to be a more absolute type of
measurement than utilization estimates in that they do not con-
sider the proportion of the plant removed or other plant traits.
Utilization estimates are a more relative type of measure and
account for overall plant size and structure differences.

Conclusions

Significant differences in preferences by steers (P<0.01) among
the 46 clonal lines of the RS hybrid were shown for 2 successive
years. Preference rankings determined by bite counts for lines
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selected the first year were not identical to those selected a second
year by percent utilization although lines with high preference
rankings the first year were generally preferred the second year.
Preference was consistent over the grazing season with the excep-
tion of a 4-week period in early summer when phenological differ-
ences between plant lines were minimal. During the period from
mid June to mid July, the range in bite counts per plant decreased
and selective differences by cattle for the different hybrid lines were
not as pronounced. This phenomenon was attributed mainly to
abundant regrowth present on all plant lines for this period of the
growing season. Overall some very specific preferences for clones
were shown among the 46 lines. For example, plant line 30 was one
of the most preferred plants in 7 out of 8 trials in 1981. It was also
highly preferred in 1982 trials and ranked in the top 3 of the
preferred plants in all trials in both pastures.

Results obtained from grazing trials where steers grazed indi-
vidually or as a group were also similar. This suggests either
method to measure preferences is acceptable and results are gener-
ally comparable. However, there were some inconsistencies. Line
14, for example, was not among the top 10 plants in any trial in
1981, but was no lower than 5th in any trial during 1982. Differen-
ces in the measurement of cattle preference during the 2 years may
have been attributable to differences in bite count and utilization
estimates. Also, relatively small differences between the hybrids
with regard to many of the characteristics measured any account
for the results. Had a population been selected at random rather
than on the basis of high palatability and agronomic traits, perhaps
rankings would have been more consistent.
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