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Abstract

‘Grasslands Pacific’ perennial ryegrass (Lolium
perenne L.) was compared in the field with
available cultivarsin plot trials at 6 sites and as
sown rows at 7 sites. Pacific showed
consistently good performance, particularly in
summer and winter when it was superior to
other perennia ryegrass cultivars.
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Introduction

‘Grasslands Pacific' perennial ryegrass (Lolium
perenne L.) was bred by C.M.S. Armstrong, DSIR
Grasslands, incorporating source material from
Spain, Italy and-an-old Canterbury-pasture.-It-is-an-
erect lagetillered cultivar, sSmila in gopearance  to
‘Grasslands Nui’, Ellett and Y atsyn-1. Its breeding
will be described more fully dsawhere.

Pacific was evaluated in anumber of trials under
the code G28.

Also present in some of the trids was the new long
rotation cultivar ‘Grasslands Marsden’, selected
from within ‘Grasdands Ariki’, and evaluated under
the code G33.

This paper summarises data from mowing and
grazing trials at 6 sites, and sown rows scored
subjectively for vigour and disease infection at 7
Sites.

Methods

Trid desgn is summarised in Table 1.

Gore

Ryegrass was sown at 18 kg/ha with 3 kg/ha Huia
white clover in 300 m? plots in October 1986. The
trid aea was grazed by ewes once in the winter, and
every 4 to 6 weeks through the rest of the year.

Fertiliser applied was 250 kg/ha per annum 22%

sulphur superphosphate. Before each grazing
guadrats were cut to 10 mm. Samples were weighed
for yidd and disected for botanicd composition.

Lincoln

Perennial ryegrass was sown in October 1986 at 15
kgha in a lit plot design with white clover cultivars
Huia and ‘Grasslands Tahora (3 kg/ha) as main
plots. Superphosphate was applied at sowing (150
kag/ha) and annually (100 kg/ha). Dasinit was
applied as necessary for control of grass grub and
porina. Herbage mass was estimated by capacitance
probe when pastures reached 1500-2000 kg/ha dry
weight, and then herbage was removed by mob
docking, with subsequent trimming i  necessary.

Palmerston North == Mown

Ryegrass was sown in October 1983 a 30 kgha into
2 x 1 mplotsin arandomised block design with 3
replicates. Dry matter (DM) yields were determined
DBy Cutling ‘the whole plot-to- 3--cm; and botanical-
composition was determined before cutting when
required.

Nitrogen was gpplied as nitrolime &fter exch cut to
replace 3% of the highest total DM yield, and 400
kg/ha of 30% potassic superphosphate was applied
annually.

Palmerston North — Grazed

Ryegrass was sown in spring 1986 at 30 kg/hainto
45 x 125 m plots in a randomised block design with
4 replicates. Before grazing by wethers, DM was
determined by cutting 4.5 0.09 m strips to 3 cm.
Appropriate herbicide was applied in spring each
year to keep plots free of white clover and
dicotyledonous weeds.

Nitrogen was gpplied as nitrolime &fter exch cut to
replace 3% of the highest total DM yield, and 200
kg/ha of 30% potassic superphosphate was applied
in goring and  autumn.

Normanby — Mown
Pure ryegrass swards (20 kg/ha) were sown into
cultivated ground in April 1985. Nitrogen was
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Table 1 Details of plot trials.

Site Year of Number of Soil type Range annual Cultivars present
sowing  years data rainfall mm
Gore 1986 3 Hororata  stony 650-950 Pacific, Nui, Ellett,
. silt loam Yatsyn-1 DM!
Lincoln 1986 3 Templeton silt  loam 300-750 Pacific, Nui, Ellett, Yatsyn-1,
DM’, TP?
Pamerston Nth — mown 1983 5 Manawatu silt loam 800-1100  Pacific, Nui, Ellett, Ariki,
Marsden, Ruanui
Pamerston Nth — grazed 1986 3 Manawatu silt loam 800-| 100  Pecific, Nui, Ellett, Yatsyn-1,
Marsden, Marathon, DM’
TP?
Normanby — mown 1985 2 Egmont  brown 760-1200  Pecific, Nui, Ellett, Ariki,
|oam Ruanui, bm?
Normanby — grazed 1983 2 IEgmont brown 760-1200  Pacific, Nui, Ellett
oam
Rukuhia 1989 ! Horotiu sandy loam  1300-1500  Pacific, Nui, Ellett, Yatsyn-1,
Marsden, Marathon, DM’
Kaikohe 1988 1 Waiotu frishle clay 1600-1700  Pacific, Nui, Ellet, Yatsyn-1,

Marsden, Marathon, DM',
TP

' DM Droughtmaster
t TP Takapau Persistor

applied after each cut, phosphorus and potassium
every 2 months, and magnesium and lime as
indicated by soil tests. The trial was sprayed as
necessary with Nortron, MCPA and dicamba for
weed control.

Normanby — Grazed

Ryegrass (20 kg/ha) and ‘Grasslands Pitau’ white
clover (3 kg/ha) were sown in plots 6 x 3 m into
cultivated ground in September 1983. Quadrats were
mown immedigdy before plots were grazed by dary
cows, and plots were timmed dfter grazing. Samples
were dissected into herbage components once each
seon. Daa were teken for 2 ful yeas from autumn
1984,

Rukuhia

Perennial ryegrass was sown in pure swards in April
1989 a 15 kgha into 5 x 2 m plots with 4 replicates.
Captan fungicide was applied to the seed and 350
kg/ha serpentine superphosphate was sown with it.

Lime was applied after sowing at 2 t/ha. Nitrolime
was applied at 30 kg/N/ha after the first cut, and

after each subsequent cut was applied at 4 g N per

Table 2 Endophyte levels of seed lots (%)

100 g DM of the top yielding plot. Potassium
chloride wes ds0 applied a approprige.  Yidds for
the first two cuts are available on request. One full
year's data are presented from 13 cuts from
September 1989 until August 1990 (5 cuts in spring, 3
each in summer and autumn and two in winter).

Kaikohe

A randomised block design with 4 replicates was
sown in June 1988 in 4 x 3 m plots to 16 kg/ha
ryegrass With 1 kg/ha each of Huia and * Grasslands
Kopu' white clovers. Thirteen ryegrass cultivars were
included. Herbicide was applied as required. Lime (2
t/ha), superphosphate (425 kg/ha) and potassium
chloride (75 kg/ha) were applied at sowing, and
phosphate, potash, magnesium and urea were
applied at intervals subsequently. Initial clover
edtablishment was poor 0 4 kgha Kopu was sown in
September. Yield assessments were not begun until
the following April. Pesure probe and mown drips
were used to assess herbage, before grazing with
sheep and cattle, at 10- to 12-week intervals in
summer and autumn and 6-weekly the rest of the
year.

Lincoln P.N. P.N. Normanby Rukuhia Kaikohe
(mown) (grazed) (grazed)

Pacific 81 94 81 94 63 65
Nui 67 75 84 93 93 86
Ellett 76 85 90 93
Droughtmaster 80 100
Yatsyn- 1 90 94
Ariki 89 89

Marsden 92 100 93 100

t Seed squash ingpection of 15-20 seeds
* Mean of two seed lots
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Table 3 % tillers infected with ryegrass endophyte at Palmerston North.

Mowing trial: samples February 1985

Nui Ellett Ariki
100 85 60
Grazing tria: sampled June 1989
Pacific Nui Ellett Drought- Yatsyn-1 Takapau Marathon Marsden
master Persistor
88 83 85 80 53 85 93 43
Sown  rows Lincoln

Up to 210 ryegrass breeding lineswere sownin 1 m
rows at Kakohe, Wairakei, Palmerston North,
Aorangi research farm (west of Palmerston North),
Lincoln and Gore in autumn and sring 1987, and a
Te Poi (Wakato) in autumn 1988. Currently
avalable ryegrass cultivas and Pacific were  included
& controls. The arees were grazed by shesp, and 50
kgha nitrogen as urea was broadcast dfter grazing in
atumn and gring each year. Growth was noted hy
ge a dfferent times through the year on a sde of
1-5, or 1-10. On one occasion, plots at Palmerston
North were cut to 20 mm and fresh weights were

Uneven establishment and subsequent high
variability reduced the value of this trial, but
precision was enhanced by covariance analysis
correcting for the depth of soil above a layer of

stones.

The ryegrass cultivar mean sguare was not
significant at the 5% probability level. Ellett and
Yasyn-1 were generdly the highest yielding ryegrass

Table 5 Seasona yidd of Pecific and Marsden relative to

mean of controls (= 100).

recorde:iéd EustE mtfecnc()gt aIOf(lst)Tseg) control  cultivars - wes Spring Summer Autumn Winter
repor aston . . —
P Y Pacific
Gore 105 110 95 119
Results ) ] ] ] Lincoln’ 91 88 96 108
Tale 2 gives levds of endophyte infection in seed  Pamerston Nth %4 102 100 108
lots and Table 3 gives infection levels in plots for the — mown’
two Pdmerson North trids, 16 months after sowing Pa'mefS‘O”ed’ Nth 110 132 112 o7
for the mowing trid, ad nealy 3 yeas dfter sowing = g
for the grazing trial. Except for Rukuhia, the seedlot N°im:1zlzvynz 100 L 102 105
data are determined from seed squashes, and  Nomanby 115 132 141 141
therefore indicate the level of infection at seed — gazed
harvest. As the seedlot ages, the level of live Kaikohe 97 106 104 101
endophyte declines. Ryegrass-annual mean-yields-are~ Rukuhia 93 102 89 08
givenin Table 4, and seasonal datafor Pacificand  pgrsden
Marsden relative to controlsin Table 5. Palmerston  Nth 89 105 99 97
— mown®
Gore N . Pamerston Nth 105 115 103 94
There were no year x cultivar interactions and few — gazed
compaisons  were  significant.  Pacific hed the highet  Kaikohe 105 99 105 120
yield in summer and winter, and Yatsyn-1 was  Rukuhia' 95 106 88 103
highest yielding in the autumn. Summer clover yield  controls Nui, Ellett, Droughtmaster, Yatsyn-1
was poor in Pacific plots. For all plotswhite clover — «controls: Nui, Ellett, Droughtmaster
yidd was less than 10% of the totd. ‘Controls: Nui, Ellett
Table 4 Mean annua ryegrass yield for plot trids (t/ha).
Pacific Nui Ellett Drought- Yatsyn-1 Marathon Ariki Marsden Isd
master
Gore 9.7 8.5 9.1 9.2 9.8 0.9
Lincoln 6.3 6.5 1.3 5.9 7.0 0.8
Palmerston Nth = mown 11.6 11.7 11.8 10.5 11.2 1.2
Pamerston Nth - grazed 131 11.9 12.2 11.2 11.8 10.4 12.3 0.8
Normanby — mown 15.4 14.8 14.2 15.0 13.7 0.6
Normanby = grazed 5.9 5.1 4.6 0.7
Rukuhia 13.3 14.2 14.1 13.4 14.1 13.5 0.9
Kaikohe 8.4 8.6 8.5 8.4 7.4 8.0 8.7 1.4

Kakohe data are for tote herbage, elsewhere ryegrass atone.
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Table 6 Sown rows

seasonal and annual indices over al sites.

Pacific Nui Ellett Drought- Yatsyn-1 Marathon  Ariki Marsden Isd (5%)
master
Spring 5.38 4.70 5.02 5.48 4.82 4.56 4.59 4.47 0.48
Summer 5.05 4.32 4.47 4.19 4.12 4.01 3.80 3.90 0.63
Autumn 4.46 4.29 4.38 4.00 4.14 3.93 3.55 3.68 0.41
Winter 4.92 4.16 4.22 4.43 3.90 4.12 3.85 3.92 0.59
Annual 4.95 4.31 4.52 4.52 4.25 4.7 3.95 3.99 0.26

cultivars. Pacific grew very well during and after the
difficult summer of 198788. Nui plots had
significantly more clover than Pacific, Ellett or
Yatsyn-1. Clover was less than 10% total annual
yidd.

Pamergon North — Mown

Sgnificant  differences  between anua  totds in  esch
of the § years distinguished only the poor lines (nil
endophyte) from the others. In 3 of the 5 springs,
Pecific was lower yidding than Ellett and Nui, but in
2 of these years it showed compensatory greater
production in the following summer. Pecific was the
highest yidding cultivar in the poorest year, 1936-7.

Another comparison of interest is between the long
rotation cultivars Ariki and Marsden. Marsden
consistently outperformed Ariki. Marsden was the
highet vyidding cultivar of the trid (not significantly
s0) in the second, third and fourth autumns, in the
third, fourth and sixth summers, and in the fourth
winter. It peformed vey wdl in the difficult year of
1986-7. However, it was always outyielded in the
spring.

Padmergdon North — Grazed

The most consistent effect was that Pacific,, Nui,
Marsden, Ellett and Yatsyn-1 outyielded Takapau
Persistor and Marathon, with Droughtmaster
between these two groups. Pacific had the highest
yidd in the firs 2 ful yeas paticulaly the second
when its summer performance was significantly
higher than that of any other cultivar. However, it
yielded relatively poorly in the third spring
(differences not significant at the 5% probability
level) and this carried into the third summer. In the
fourth autumn (1990), Pacific again yielded as well as
any other cultivar.

As in the mowing trial at Pamerston North,
Marsden performed very well. The trend for
rdativdy week spring peformance was not  repested
inthe grazing trial.

The contribution of volunteer species to the totd
yield was inconsistent for thefirst 2 years, with no
significant effects. It tended to be relatively low for
Pacific in all seasons in the third year, and in the
fourth autumn, but this result was not statistically
sgnificant. Ryegrass yidds were over 90% of swad
totals.

Normanby — Moawn

Pecific grew very wel in the fird yer s tha amnud
yidd was sgnificantly grester than dl other cultivars

except Droughtmaster. Pacific outyielded
Droughtmaster in all seasons except spring. The
superiority of Pacific was particularly evident in
summer. In the second year cultivar yields were
essentially the same, except that Ruanui and Ariki
were poorer than the redt, probably reflecting the low
levdls of endophyte infection.

Normanby — Grazed

Pacific was sgnificantly better than Ellet and Nui in
both sorings, in the second autumn and in the second
annual total. It outyielded Ellett alone in both
summers. All other ryegrass comparisons were non-
significant, and compensating clover growth
rendered all comparisons of total growth non-
significant. Pacific tended to have a higher ryegrass
component (52%) than Nui (45%) or Ellett (40%).
Most of the herbage other than ryegrass was white
clover.

Rukuhia

The cutivae mean square for annud yidd in the firgt
year of this tid was not dgnificant. Pacific yielded
les than Nui, Ellett and Yasynl and the difference
was just significant at 5%. Performance in summer
and winter was better than in soing and autumn.

There was no dSgnificant difference in annud  yidd
between Marsden and the control cultivars, and
again in summer and winter growth was stronger
than in soring and  autumn.

Kaikohe

Botanical composition was analysed only once, in
February, when plots contained up to 50% Digitaria
sanguinalis, so data in Table 4 ae totd yidds for this
ste.

Cultivars of interest did not differ significantly in
total yield. Marsden grew very well in the second
winter of the trial, but Marsden and Y atsyn-1 plots
were very severdy inveded by Digitaria sanguinalis in
February 1990, with only 18 and 10% respectivdy of
the herbage being ryegrass. They were both
donificantly poorer & the autumn recovery cut then
Ellett, Nui and Pacific which were 35% ryegrass in
February.

Sown  rows

Notes from different occasions and sites were
combined into indices by dividing the cultivar mean
for a note by the root error mean square for that
note. Overal and seasond indices are given in Table
6.
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Differences between cultivars were significant at
dl seasons and & dl sStes except Te Poi, which was
very variable, and Lincoln. Pacific had the highest
mean note overdl, the highet mean a dl Stes except
Te Poi and the highet mean in exh season except
spring. Droughtmaster performed unusually well in
gring but wes not sgnificantly better than Pacific.

Marsden persisted well and was noted as well as
Ariki, but its mean growth note was consistently
poorer than those of most of the commonly used
cultivars.  Possibly, visud noting pendisss dense finer
tillered varieties relative to more open erect types.
The Ariki sed used had a high levd of endophyte
infection, but such seed lots ae now not common in
commerce. Farmers can expect Marsden to
outperform Ariki in situations of moisture or stem
weevil  dress.

General discussion

Where possble, dl plots were sown to seedlines with
high levels of endophyte infection. There were
inevitably, however, differences in  the actual levels
(Table 2), and these were dill evident in sward levels
ome yeas dter sowing (Table 3). With current seed
dorage  technology, commercid seedlines for any one
variety can be expected to show these levels of
variation, except for the first few years of the
cutiva’'s  commercid  life.

Nether the sown grass rows nor the 5 sward trids
which included Y atsyn-1 supported the report by
Kerr (1987) of consistently outstanding performance
by that cultivar. The location of trial sites was
different, but our results cover awide area of New
Zealand.

Padific hes peformed as wdl as any cultivar in Al
trials, except for being. _marginally poorer than
controls in Rukuhia, and has shown superior
performance in some. The lower than expected
performance of Pacific at Rukuhia can be explained
by the lower endophyte infection level of this
cultivar, compared with the others at this site.
Further, 2 of the 4 trials in which it did not outyield
Nui and Ellett, the only controls present in dl trids,

were those at Kaikohe and Lincoln which were the
least successful trids in terms of controlling the error
variation.

There is evidence of a general interaction with
seaon  (Teble 5). Except for the Lincoln trid, where
cultivar comparisons were generally not significant,
Pacific has performed better in the summer than in
spring. Only the grazing trials at Palmerston North
and Normanby gave any indication of superior
performance in spring and autumn, whereas summer
performance was consistently good. Winter
performance was aso good except for the grazing
trid a Pdmedgon North. The sown rows, noted a 7
Stes, gave no evidence of interaction with seeson.

At sverd dtes there was a trend of less clover in
the Pecific plots than with other ryegrasses. This may
reflect stronger competition from Pacific over the
summer, and this aspect is under further dudy (Hay
pers. comm.). However, in some cases where this
trend was evident, the clover levels were generally
very high (Normanby), or very low. All mowing trids
were conducted on pure ryegrass swards.

Pacific shows up then a a good generd purpose
cultivar which can be sown with confidence in all
ryegrass areas of New Zealand. Its especially good
ummer and winter growth, relaive to spring, and its
low level of infection with crown rust (Easton et al.
1989) mean that it will supply quality herbage
throughout the year.
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