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Grazing preference for pasture species by sheep is affected by endophyte and

nitrogen fertility
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Abstract

The grazing response of ewe hoggets offered tall
fescue, endophyte-infected (+E) or endophyte-free
(-E) perennial ryegrass all sown with white clover
into a fertile silt loam was examined in April
1990. In a second experiment 2 grazings were
observed where 5 grasses had been overdrilled
into old lucerne growing on stony infertile land.
Pregnant ewes (August) and ewes with young
lambs (October) grazed 3 replicates of tall fescue,
+E perennia ryegrass, cocksfoot, phalaris and
prairie grass. After the August grazing nitrogen
fertiliser was applied at 0 and 300 kg N/hato 5 x
2 m subplots in each 30 x 9 m grass plot. April
observations showed that on day one 76% of
grazing time was on tall fescue. During the first 4
days of grazing grass leaf height decreased 60
mm in tal fescue, 43 mm in +E and 42 mm in -E
ryegrass whilein the last 5 days decreases were 5,
3 ad 25 mm. Over the 9 days grazing, pseudostem
height declined 5.2, 1.5 and 5.0 mm, green grass
cover from 62 to 30, 65 to 44, and 68 to 33%, and
herbage removal was 940, 1100 and 1300 kg DM/
ha from tall fescue, +E and -E ryegrasses. During
the first 3 days of the August grazing, grass leaf
heights of cocksfoot and +E ryegrass declined at a
much slower rate than in the other 3 species. The
October grazing showed a similar defoliation
pattern on plots without N. Addition of 300 kg N/
ha reslted in very rapid defoliion of dl 5 spedies
during the first day of the 7-day grazing period.
April grazing showed that initially sheep preferred
tall fescue. Even though grazing time was similar
for +E and -E ryegrasses the hoggets consumed
less +E than -E ryegrass, possibly owing to
reluctance to penetrate the +E pseudostem horizon.
The August and October grazings demonstrated
the ability of sheep to discriminate between grass
species and strong rejection of cocksfoot and +E
ryegrass. However, N at a rate similar to a urine
patch produced leaf in all species which was
equally attractive to sheep. The reduced intake of
+E ryegrass measured in the April grazing may
explain some of the lower animal performance of
sheep on +E ryegrass pastures. Equally, grazing

preference shown by rate of canopy height decline
in any pasture is probably highly correlated with
pasture intake and animal productivity.
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Introduction

A knowledge of the preferences of grazing animals
for padture gecies will be usful to grazing managers
wishing to influence animd inteke and performance.

The presence of the endophyte Acremonium
coenophialum in tal fescue influences grazing behaviour
of steers. Seman et al. (1990) and Stuedemann €t al .
(1989) showed that deers grazing endophyte-infected
tdl fescue spent less time grazing and had lower intskes
than ders grazing endophytefree tdl  fescue

The presence of the endophyte Acremonium lolii
in perennid ryegrass rexuts in low liveweight gains
in sheep (Fletcher 1982, 1983, 1985). Observation
suggests this may be caused by reduced pasture
intakes because of the tendency for sheep to reject
endophyte-infected ryegrass, which is often
dominant in New Zealand pastures. However, little
is known about the effect of A. lolii on grazing
behaviour apart from the work of Hunt & Hay (1990).
They showed that red deer hinds exhibited low grazing
preference for both high- and low-endophyte
perennial ryegrass, calves preferred low endophyte
to high and horsss high endophyte to low.

Hunt & Hay (1990) included a wide range of grasses
legumes and hebs in their experiments and  showed
that hinds preferred legumes and herbs while dairy
caves prefered  grases  Realts for  shesp  preference
were not  presented.

Keogh (1986) found that stock sdect wrine patches
in preference  to inte-urine  patches.  Under  continuous
grazing this was expresssd & a higher intensty and
greter  frequency of defoliation of urine patches

This paper describes observations of 3 grazing
periods on 2 contrasting stes, using smple techniques
auch as decline in grass canopy height, to determine the
aility of sheep to didinguish between grass Species,
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preence or absence of endophyte in ryegrass and high
ad low leff nitrogen content.

Materials and methods

Experiment 1

Two small paddocks (0.22 ha) each contained 3
replicates of 3 padure trestments with the 9 plots (35
X 7 m) randomly arranged. Plots were sown into a
fertile silt loam in September 1989. The pasture
trements were CGrasdands Roa tdl fesue (Festuca
arundinacea L.), endophyte (Acremonium [olii)-
infected (+E) Grasslands Nui perennial ryegrass
(Lolium perenne L.) and endophyte-free (-E) Nui
perennial ryegrass, al sown with Grasslands Pitau
white clover (Trifolium repens L.). The percentage
of infected tillers in the +E ryegrass wes 40% and the
other two grasses had no endophyte. Pastures were
grass dominant when the April grazing dtated. White
dover dolons were found manly between the grass
rows (15 cm  spacing).

After a grazing in mid Mach 1990 the plots were
dled for 14 days. Flocks of 15 Romney ewe hoggets
(mean liveweight 25 kg) were then alocated to each
paddock and grazing responses were observed from 3
to 12 April. The number of ewe hoggets grazing each
plot was recorded from a 5 m tower located between
the two blocks Visud obsrvations were made & 2-
minute intervals for 1 hour between 800 and 10:00 on
days1, 2, 3,4, 5, 7 and 10. Sheep were recorded as
grazing if the head jerk associated with herbage
severance was observed. Grass leaf heights were
measured a 10 postions per plot on days 1, 3, 5,7 ad
10 usng a swarddick (Bathram 1986). The heights of
40 gas and white dover leaves were d0 messured
from ungrazed swads in cages located on one plot per
trestment. Crazed sward leff heights were then corrected
for current growth. Pre and post-grazing pesiure  mass
was measured by cutting two 0.1 m? quadrats per plot
to ground levd. Sward compostion wes asesed by
point analysis (100 first hits per plot). Pseudostem
height was measured on 30 randomly selected ftillers
cut to ground level from each plot. Pseudostem height
wes defined as the distance from the base of the tiller to
the top of the lesf shesth of the mogt recently emerged
leaf. Where leaf sheaths had been defoliated,
pseudostem was defined as the distance from the base
of the tiller to the point of defoliation.

Experiment 2

An old, runout luceme pasture on shdlow, dony st
loam was overdrilled with 4 replicates of 7 pasture
Species in September 1989, Plots (30 X 9 m) occupied
doout 1 ha of the 25 ha paddock. Grazing behaviour on

3 replicates of 5 trestments was observed twice in 1992,

The treatments were: Grasslands Wana cocksfoot
(Dactylis glomerata L.), Roa tall fescue, Grasslands
Matua prairie grass (Bromus willdenowii Kunth),
Grasslands Maru phalaris (Phalaris aquatica L .) and
Yatsyn perennial ryegrass with 100% endophyte
infection. Treatment swards were typicd of low fertility
dryland pastures on stony soils with low tiller
populations resulting in low pasture densities.

The firg grazing period (100 pregnant Borderdde
ewes) was from 30 July to 6 August. The area had
been grazed hard in lae May and the pasture mass
was approximately 1000 kg DM/ha at the end of
Jly. Heights of lesf canopies and pseudostems were
measured from 20 random positions in each plot
before the start of grazing and during the grazing
period.

The second 7-day grazing used 130 Borderdale
ewes with 200 young lambs a foot. Regrowth from 6
Augus was offered to the ewes and lambs from 30
September to 7 October. A second factor was
introduced  after the fird grazing by @&pplying nitrogen
fertiliser (calcium ammonium nitrate) at zero or 300
kg N/ha to 5x2 m subplots in each 30x9 m grass plot
on 21 August. Pasture mass was measured pre and
pos grazing. The mesn mass on 30 September of the
zero N subplots was 700 kg DM/ha while the 300 kg
N/ha subplots had about 1400 kg DM/ha on offer to
the sheep.

Results

Experiment 1

On the fird day of the 9day grazing period more ewe
hoggets grazed tdl fescue (76%) than +E (12%) and E
ryegrass (12%). The proportion of sheep grazing eech
pedure did not differ efter the fird day.

Lesf height wes dmilar for dl three grasses & the
dat of grazing (Figure 1). By day 2, tdl fesue ledf
height had been reduced 43 mm compared with only
16 mm in the ryegrasses. During the last 5 days of
the grazing period the -E ryegrass height was grazed
down 25 mm while the tall fescue and +E ryegrass
were reduced by only 5 and 3 mm. Pseudostem heights
in the ryegrases were greder than tdl fescue before
grazing (Teble 1). Pseudosem height decreased more
in tdl fescue (5.2 mm) and -E ryegrass (5.0 mm) than
+E ryegrass (15 mm) during the grazing period. Tall
fexcue had a lower pregrazing pasture mass then the
ryegrasses (Table 1). During grazing the 1300 kg
DM/ha reduction in -E ryegrass was gredter than the
940 and 1100 kg DM/ha reductions in tdl fexcue and
+E ryegrass. The +E ryegrass had the gredes post-
grazing  pasture  mess.
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Figure 1 Dedine in grass lef height duing 3 to 12 Apil grazing
o tall fexcue (@), +E ryegrass (A) and -E ryegrass
(W), Barsindicate SE mean.

Tablel Pre-and post-grazing pasture mass (kg DM/ha) and
pseudostem height (nun) of each pasture treatment for
April grazing.
Pre-grazing Post-grazing
Pasture Mass (kg DM/ha)
tall fescue 1820 880
+E ryegrass 2360 1260
-E ryegrass 2300 1000
significance ' i
150, o5 393 242
Pseudostem  height ~ (mm)
tall fescue 32.5 21.3
+E ryegrass 305 37.0
E ryegrass 31.0 32.0
significance :
Isdg o5 4.2 4.6

* significant difference at P<0.05
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At the dat of grazing dl treaments had smilar
green grass and white clover cover but tall fescue
had less deed materid and more bare ground than the
ryegrass treaments. From day 1 to 2 the green grass
cover decreased more in tall fescue (14.9% units)
than -E ryegrass (4.5%) and +E ryegrass (1. 1%), but
by day 4 dl padure treatments had about 45% green
grass cover. Over the last 5 days green grass
percentage  decressed by over 13% in both tal fescue
ad -E ryegrass but only 12% in +E ryegrass. White
dover cover in dl tresments was low and differences
between treatments were small. The bare ground
increased 31.6% units during grazing in tall fescue
but only 4.6% in +E and 6% in -E ryegrass. Dead
materid increased 22.9% units and 285% in +E and
-Eryegrass but only 6.6% in tall fescue.

Experiment 2

Pregnatt ewes showed a drong initid  preference  for
prarie gress, phdais and tdl fescue Grass ledf heights
of +E ryegrass and cocksfoot declined dowly compared
with the prefered grasses (Figure 2).

Lacting ewes in early October initially preferred
phdaris and tal fescue (Figure 3). After 2 days prarie
grass was d defoliated rapidly. Cocksfoot and +E
ryegrass Were again least preferred. The addition of
300 kgha of N reulted in dl grases beng defoliated
rapidly during the first day (Figure 4). Height reductions
were small in all species during the final 6 days of
grazing. Pedure heights of perennid ryegrass and Wana
cocksfoot were, however, twice those of tdl fesue and
phaais on day 7 in both N trestments (Figures 3 and
4). Men N content of grasees on offer to the ewes was
34% without N and 4.8% in the 300 kg N/ha trestments
(Teble 2).

Figure 2 Dedine in grass ledf height duing 30 My to 6 August

grazing.
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Table 2 Nitrogen content of grasses on 30 September before the
October grazing.
Species Percentage  nitrogen
0 kgN/ha 300 kgN/ha
Y atsyn 2.80 4.90
Matua 3.63 4.59
Roe 3.53 4.40
Wana 3.66 5.10
Maru 3.52 5.09
SEM 0.27 0.27
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Figure 3 Decline in grass leaf height during 30 September to 7
October grazing in zero nitrogen sub-plots.

Figure 4 Dedine in gas lef height duing 30 September o 7
October  grazing in 300kg Nha  sub-plots.
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Discussion trestments, supporting the ‘pseudostem  barrie’  concept

Diet sdection by grazing animds is a dynamic process
during which the relative attractiveness of sward
components  changes.  Strong  preferences  were  initidly
shown for Roatall fescue, Maru phalaris and in the
Augus grazing for Maua prarie grass After the most
acesshle green lef of the prefered species had been
grazed the sheep grazed the less atractive species more
intensively (Figures 1, 2 and 3).

In experiment 1, the greater reduction in tdl fescue
grass leaf canopy height was supported by the
ovewhdming (76%) number of sheep grazing Roa tdl
fescue during the firg day. Even though the ledf height
of tdl fescue was lower then that of the ryegrasses &
the dat of the grazing period the grass lesf height and
percentage green grass dedined more in the tdl fescue
over the first 2 days than in either of the ryegrass
treiments  The lower number of ewe hoggets grazing
tdl fescue dter the fird day of grazing reflected the
reduced opportunity to select tdl fexue led.

The number of sheep grazing +E and -E ryegrass
did not differ but pasture measurements indicated
differences in the way sheep grazed each treatment.
After day 4 lesf height and pecentage green ledf cover
continued to decline only in -E ryegrass. Pseudostem
height decreased 5 mm in-E but only 1.5 mmin +E
ryegrass. Consequently, 200 kg DM/ha more was
removed from -E than +E ryegrass. Although penetration
into the pseudostem horizon was minimd in dl pasture

o Barthram (1980), padure messurements suggest that
ewe hoggets Were more reluctant to graze into the
pseudostem  horizon of +E than -E ryegrass. In support
of this Edwards (1990) found thet while the short-term
intke rete by sheep of +E and -E ryegrass lef samples
was smilar, the short-term inteke rate of +E pseudostems
was less than that of -E ryegrass pseudogems. It was
unfortunate that the +E ryegrass in Experiment 1 had
only 40% endophyte infection. Differences between +E
and -E ryegrass treaments would very likely have been
greater if the +E sward had been 100% endophyte
infected. Edwards (1990) measured grester vaiance in
grass lesf height during grazing in +E than -E ryegrass,
which suggests that the hoggets were SdectingE ryegrass
from the 40% infected sward. This would dso help
explan the lower apparent intske on the +E ryegras.
Further observations (Edwards 1990) in sring on a lower
fetility Ste showed endophyte incidence in intensdy
grazed aess was 30% but in laxly grazed aess wes
70%.

The preference of ewes for tall fescue and phdais in
the Augus and October grazings appeas to be patly
related to those grasses having more palatable
pseudostems.  Their final heights were lower & the end
of both grazing periods. The ewes were able to
discriminate  grongly among the five grass gecies and
found the unfertilised green leaf of Wana cocksfoot
(3.7% N) and Yatsyn +E ryegrass (2.8% N) least
attractive. When N fertiliser was applied at a rate
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equivdent to a wesk urine pach the Wana (5.1% N)
and Yasyn (50% N) became much more dtractive and
the ewes dhowed a vey drong preference for dl N-
treated grasses on the first day of grazing. These
obsarvations were  expected, given the preference for
mine patches described by Keogh (1986).

Conclusion

Grazing sheep can didinguish befween grass  goecies,
the presnce or absence of endophye in ryegrass, the
levd of nitrogen in grass leaves and digtinguish ledf
from pseudostem. CGrazing managers with a  knowledge
of animal grazing preference may therefore exercise
some control over pasture intakes and animal
performance.
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