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Abstract

The results are briefly reported of seven com-
parative studies on aspects of pasture and animal
performance from pastures based on Yorkshire fog
(Holcus lanatus), perennial ryegrass (Lolium
perenne) or tall fescue (Festuca arundinacea)
grown under adequate soil nutrient  conditions  (eg.,
Olsen P 20-30 ug/g) and under continuous or
rotational stocking by sheep. Pasture production,
as measured by the stocking rate required to
maintain specified sward conditions, was 2.5%
greater on perennial ryegrass than on Yorkshire
fog pastures, and 25% greater on Y orkshire fog
than on tall fescue. Differencesin liveweight gain
and wool production in weaned lambs between
pastures were reldivdy smal and inconsistent, but
levels of worm egg output were lower for lambs on
Yorkshire fog than on tall fescue. The use of
polyethylene glycol to bind condensed tannins
reduced peformance dightly in lambs on Yorkshire
fog and tall fescue, but not those on perennial
ryegrass.

Keywords: condensed tannins, Feduca arun-
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[ntroduction

Yorkshire fog (Holcus lanarus L) has been a minority
species in sown grassland for many years, represented
until recently by a single cuhivar, Massey Basyn, which
was first released for use in 1960 (Jacques 1962).
Recently, interest has been aroused in the relatively low
levels of condensed tannins (CT) present in the species
{Terrill e a. 1992), and the potentid of these compounds
for improving the efficiency of utilistion of dietary
titrogen (Waghorn et al. 1990) and for the control of
rastro-intestinal parasites (Niezen et a. 1993). However,
ince the 1970s (Jacques 1974; Watkin & Robinson
974) there have been few comparative evaluations of
‘orkshire fog with other species.

This paper summarisss the results of a series of

grazing experiments caried out & Massy University
ad AgRexach Grasdands from 1989-1994 on aspects
of pedure production, animd peformance and levels
of worm paadte infedation. The experiments involved
compardtive dudies with swards of perennid ryegrass
(Lolium perenne L) or tdl fescue (Festuca arundinacea
L), manly grown with white clover (Trifolium repens
L).
Experimental designs and results
I. Pasture production (Experiment 1)
Randomised 0.2 ha paddocks of Y orkshire fog (cv.
Massey Basyn), perennid ryegrass (cv. Grasdands Nui)
o tal fexue (cv. Grasdands Rog), each grown with
white clover (cv. Grasslands Tahora) were grazed for
14 months from October 1990 to December 1991 to
controlled sward surface heights of 2-3 cm, 5—6 cm or
910 cm under variable continuous socking with dry
sheep in an unreplicated experiment (Butler & Hodgson
1993). The plots were dted on a Tokomaru st loam
soil with Olsen P values in the range 20-30 ug/g.
Estimates of mean stocking rates (dry sheep/ha) to
mantan specified sward conditions ae used hee &
indices of pasture production (Teble 1). The results
indicate that stocking rates on Yorkshire fog plots were
on average about 75% of those on perennid ryegrass
or tall fescue. Vauesfor tall’ fescue are misleading
because, by the end of the experiment, the proportion
of sown grass was only 2-12% across sward heights in
tall fescue paddocks (the replacement species being
lagdy peemid ryegrass), compared with 42-87% and
58-70% for the Yorkshire fog and peremid ryegrass
plots respectively (B.M. Butler, unpublished data).

2. Animal performance (Experiments 2-6)

Five compadive expeiments were caried out over 4
years to evaluate animal performance, using Yorkshire
fog (Masey Basyn) and either perennid ryegrass (Nui)
(3 experiments) or tall fescue (Roa) (2 experiments), in
each case with white clover (Tahora) (see Table 2).
White clover contents were smilar  between swards in
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each experiment. Experiment 2 was  Table 1  Effects of grass species and sward surface height on stocking rate-of dry

reported earlier by Montossi ¢f al. sheep required to maintain specified sward conditions. Experiment |,

(1993). Continuous  stocking  manage-

ments were designed to maintain Sward  Summer Autumn  Winter Spring Summer Weighted
. height mean

sward surface heights at 5-6 c¢cm, and

rotational stocking experiments were ;{)Srkshife 2-53_6°m ‘31; 23 212 215 gg gg

om i

managed at generous h@rbage allow- 910 om 24 2% 1 18 28 210

ance of 4-6% of LW daily. In all but )

. Perennial 2-3 cm 55 39 39 39 56 41.0
experiment 2 polyethylene glycol  rygprage 56cm 44 29 2 27 48 205
(PEG: molecular weight 4000) dis- 9-10 cm 39 27 15 13 38 230
solved in water was administered  ta fescue 2-3 cm 46 34 36 4 56 375
twice daly to hdf the animas in each 56em 36 28 7 19 31 235
treatment, in amounts designed to 9-10cm 39 30 12 2 30 260
block the amino acid binding
properties of any condensed tannins Table 2 Management details of sheep experiments.
present (Barry & Forss 1983). In
experiments 3-6 al animals were e EXPEMMENt weerarrareamscrsinnenstrnrenn
drenched with levamisol (Nilverm; 2 3 4 5 6
Cooper-Pitman-Moore NZ Ltd) at Season Autumn Summer Winter Spring Summer
monthly intervals. Liveweight gain, 1992 1902/93 1993 1993 1994
carcass gain and wool growth (mid-side  Contrast  species Ryegrass Ryegrass Ryegrass Tall fescue Tall fescue
patch measurement) were estimated by ~ Duration  (months) 2 4 3 2 2

t- | r d res Management Rot# Cont. Cont. Rot. Rot.
Conve_n |0na_ proce _U : Animals Ewes Lambs Lambs Lambs Lambs

Liveweight gains were generally  Group size 6 8 6 12 12
higher on perennial ryegrass than on  Replicates 4t 4 3

Yorkshire fog, and higher on Yorkshire
fog than on tal fescue though differences Cont. =
were mostly not significant (Table 3).

t Rot = Rotational grazing
Continuous  stacking
t Repeated groups x 2 allowances

Differences in carcass weight were
smaller, but were usually significant
(Table 4).

Use of PEG reduced liveweight gain by about 10%
on average in lambs on Yorkshire fog and tall fescue,
though none of the individual comparisons were
significant (Table 3), and effects on perennial ryegrass
were smdl. The effects on Yorkshire fog and tal fescue
paddocks were consistent with the tannin-binding effects
of PEG in blocking the beneficid effects of plant tannins
upon the efficiency of use of dietary crude protein, the
small effect being indicative of relatively low
concentrations of condensed tanninsin the plants
concerned (Waghom et al. 1990; Terrill et al. 1992).
Evidence from Experiment 2 (Montossi et al. 1993)
and Experiment 3 (F. Montoss, unpublished) indicated
the presence of condensed tannins in low concentrations
in both Yorkshire fog and perennial ryegrass (range of
values 0.17-0.27% in DM), despite the apparent
difference between species in the reaction to PEG.
Concentrations in tall fescue were 0.14% in DM (F.
Liu, unpublished). Although overall PEG effects were
not significant for either liveweight gain (Table 3) or
carcass weight (Table 4), there was usudly a significant
but transient advantage in early growth rate to
undrenched lambs on Yorkshire fog compared with

Table 3 Effects of pasture species and use of PEG on liveweight
gan of sheep (y/day).
Use Of  caesencumenn Experiment «ee-s «-eene
Species PEG 2 3 4 5 6
Yorkshire  fog 111 129 145 104 81
+ 113 142 92 72
Perennial  ryegrass . 168 130 170
+ 131 174
Tall fescue 80 79
+ 73 70
SE mean 18.8 10.0 9.7 6.2 5.3
Species  effect NS NS NS ** NS
PEG effect NS NS NS NS

NS s not significant
* ~p ¢ 001

their drenched companions (F. Montossi and F. Liu,
unpublished). This effect suggests adaptation by the
animal to the presence of tannins (Barry 1985) and
deserves further study.

Pasture species effects on wool growth (Table 5)
were similar to those on weight gain, but in two of the
trials there was a significant interaction between the
effects of species and PEG caused by a postive response
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Table 4  Effects of pasture species and use of PEG on find Table 5  Effects of pasture species and use of PEG on clean
carcass weights of sheep (kg). wool growth (mg/100 cm?day) on mid-side patches.
use Of  resumessaren Experiment c--eeemeoo- Use Of v =emressmees EXperiment «s-eeces-
Species PEG 3 4 5 6 Species PEG 3 4 5 6
Yorkshire  fog 16.2 16.3 15.0 14.4 Yorkshirefog 109 87 117 115
+ 164 162 145 141 + 109 74 119 108
Perennial ryegrass - 173 17.0 Perennial ryegrass - 108 78
. 176 171 + 121 91
Tall fescue 14.0 142 Tall - fescue 113 m
+ 139 140 * 2%9 é‘);
SE mean 05 02 03 02  JEmean 8.0 34 *' :
Species ~ effect * . . \ Species  effect NS NS NS
¢ PEG effect
PEG effect NS NS NS NS ‘ NS NS NS NS
Species  x
NS = not significant PEG _effect . ' e -
- =P<0.05 NS = not significant
*= P<0.05
in wool growth to PEG drenching in lambs grazing  Table 6 Effects of pasture species, sward surface height and

perennial ryegrass. There is no obvious explanation for
this effect.

3. Worm parasite infestation (Experiment 7)
Paddocks of single-species swards of Yorkshire fog
(Massey Basyn) or tal fesue (Rod) 0.8 ha in aea were
maintained at congtant heights of 3 cm, § om or 8 cm in
unreplicated  treatments by continuous variable stocking
of weaned |lambs from December to May. Pastures
received applications of 20 kg N/ha monthly as urea.
Lambs were weighed and faecal sampled fortnightly
and either “suppression drenched” fortnightly with
ivermectin (Ivomec, Merck Sharp and

Dohme) or “trigger drenched” when any

anthelmintic drenching routine on mean stocking rate
(lambsha) and final liveweight (LW) (kg) of lambs.

Experiment 7.
...... Final LW (KQ) w-res
Species Sward Stocking rate  Trigger Suppressively
height (lambs/ha)  drenched drenched
Yorkshire fog 3cm 65 223 24.6
5cm 42 255 24.9
8cm 25 315 291
Tall fescue 3cm 55 24.6 27.0
Scem 39 26.4 327
8cm 21 33.0 40.6
SE mean 0.64 0.64

group mean egg count reached 1000  Table 7  Effects of pasture species and swrd surface height on peak faecd egg
eggs/g faeces. counts (eggs/g faeces) of grazing lambs before trigger drenching.
Lamb stocking rates were always o -
f Perio
greater on Yorkshirefog thanontal o . h"‘f.a’m T March e oo Aol o
fescue paddocks @ al heghts (Table 6), o 5 J"“”a:’s’ow are ?
; ; ; Yorkshire  fog 3cm 1020 i 2130 (42.8) 1390 (35.1)
Qn both pagureg final -Iamb live wa.ghts cem 430 (17.9) 920  (26.0) 020 (85
increased with increasing sward height 8cm 580 (19.5) 640 (23.6) 750 (253)
(Table 6). Find weights ofsuppressively — Tall fescue 3cm 1380 (33.5) 2070 (41.6) 1200 (3L6)
drenched lambs were 20% greater than gi:rnr: 1;2% (flz';; 13520 (ézf'S;) 12300 ((32257))
those of trigger-drenched. lambs on tall SE mean (.37) (194) 2.32)
fescue (P<0.05), but differences on  species effect : : .
Yorkshire fog were not significant., ~ Height effect Y ' NS

Suppressively drenched lambs were
heavier on tal fescue than Yorkshire fog
(P<0.05), but weights of trigger-drenched ~ {r™oed

lambs did not differ significantly between . =p.p.05

+Statistical analyses carried out on square-root transformed data. Arithmetic means
are shown, together with (in parentheses) means and pooled standard errors of
values.

= not significant

pasture species.

Trigger-drenched lambs were treated
on 3 occasions. Peak faecal egg counts before drenching
were higher on tall fescue than Yorkshire fog (P<0.09),
and decreased with increasing sward height (P<0.05)
(Table 7) at 2 of the 3 times of treatment. On 2 0ccasions

groups of 4 parasite naive tracer lambs grazed each
paddock for 3 weeks, and were daughtered after housing
for 3 weeks, to examine established worm burdens.
These were higher in lambs which grazed tall fescue
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than Yorkshire fog, and declined with increasing sward
height on tall fescue but not Yorkshire fog (Niezen
1995).

Discussion

The results of Experiment 1 indicate the lower carrying
capacity of Yorkshire fog than of perennial ryegrass
pastures, under continuous stocking management, a al
levels of maintained sward height and a al seasons of
the year, under good soil nutrient conditions. This
management procedure is somewhat artificial, but other
results (B.M. Butler, unpublished data) indicate similar
differences under intermittent grazing. These results do
not support the evidence of Jacques (I 974), Watkin &
Robinson (1974), and Wait (1978) who showed similar
or better pasture production from Yorkshire fog than
from perennial ryegrass pastures under cutting
management, but are consistent with the results of
Morton et al. (1992) for rotationally grazed pastures.
Evidence from Butler & Hodgson (1993) suggests that
the observed difference in carying capacity may reflect
a greater loss of ungrazed tissue (i.e., lower grazing
efficiency) rather than any major difference in plant
growthperse. In contrast, carrying capacity was higher
on Yorkshire fog than on tall fescue at comparable
sward heights under continuous stocking management
in Experiment 7, and the results of Experiment {
indicated clealy the limited survivd of tal fescue under
this management.

Evidence for differences between pasture species in
animal performance was equivocal. Liveweight gains
on perenniadl ryegrass were consistently higher than those
on Yorkshire fog, though individual differences were
usually modest and not significant (Table 3). Weight
ganswere greater on Yorkshire fog than on tal fescue
in Experiments 5 and 6, and in Experiment § the
difference was significant.  Conversely, find  weights in
Experiment 7 were higher for lambs grazing tall fescue
than for those grazing Yorkshire fog (Table 6),and in
suppressively drenched lambs the difference was
significant. Differences in carcass weight were smaller
in proportionate terms than differences in liveweight
gain, but were usudly significant (Tables 3 and 4).

The beneficial effect of Yorkshire fog in limiting
the build-up of worm parasite infestation is well
illustrated by the observations in Experiment 7 (Table
7), which confirm the results of an earlier trial (Niezen
e d. 1993). The potentid impact of this effect on lamb
health and performance is indicated by the relatively
small difference in liveweight gain between trigger-
drenched and suppressively drenched lambs on
Y orkshire fog, compared with the magnitude of the
difference on tall fescue (Table 6). It should not

necessarily be assumed that the control of worm parasites
is simply areflection of the presence of tanninsin
Yorkshire fog. Indeed, in the earlier trid (Niezen e al.
1993) worm parasite control was more effective in
Yorkshire fog than in perennial ryegrass, despite the
evidence of similar tannin concentrations in these two
species (Montossi et d. 1993).

Conclusions

Yorkshire fog is capable of sustaining levels of sheep
performance similar to those from perennial ryegrass or
tall fescue. However, within the conditions of
Experiments 1 and 7 (adequate soil nutrient status and
continuous ~ stocking  management)  Yorkshire fog  clearly
had a carrying capacity lower than that of perennial
ryegrass but higher than that of tall fescue. Other
evidence (B.M. Butler, unpublished data) demonstrates
that Yorkshire fog is better suited to continuous than to
intermittent stocking management. Thus, the future of
Yorkshire fog in intensive farming systems appears to
largely depend on exploitation of its potentiadl advantages
in the biologica control of worm parasites. This potential
has yet to be built into a reliable and practicable
management  system.
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