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Productivity of grazed perennial ryegrass dairy pastures from
different ecotypes under nitrogen and irrigation treatments
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Abstract A two-year experiment (1996-1998)
was conducted at Hamilton, New Zealand, to
compare the productivity of perennial ryegrasses
from different ecotypes, under rotational grazing
by dairy cows. 'Ellett' ryegrass, representing the
Mangere ecotype, a major source of parent material
for current perennial ryegrass cultivars, was
compared with 'Grasslands Ruanui' representing an
older Hawke's Bay ecotype. Nitrogen (N) fertiliser
and irrigation were subplot and sub-subplot
treatments, respectively. Total herbage accumu-
lation over two years was 13% greater for 'Ellett'
ryegrass than for 'Grasslands Ruanui', with higher
herbage production occurring mainly in spring and
summer. 'Ellett' ryegrass had a consistently higher
tiller weight and lower tiller density than
'Grasslands Ruanui'. Tiller density response to N
was much greater for 'Grasslands Ruanui' (+8698
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tillers nr2) than for 'Ellett' (+969 tillers nr2) over
the second year (spring 1997 to autumn 1998). Both
ryegrass cultivars showed increased herbage
accumulation and tiller weight when treated with
N. Cultivar herbage accumulation was increased on
average by 30% over the whole trial in response to
N, but by only 19% in summer in response to
irrigation. 'Ellett' ryegrass showed more pulling
than did 'Grasslands Ruanui' during grazings over
summer and autumn, especially when treated with
N, but this had only minor effects on yield. Data on
the reproductive behaviour of perennial ryegrass
cultivars and tillering responses to N applied in
spring-summer, could provide useful selection
criteria for persistence under intensive dairying.
Ryegrass cultivars with different morphologies and
tillering responses to N may require different
grazing managements to optimise their perform-
ance. Pulling losses in summer are likely to be
greater for cultivars with large upright tillers and
when N fertiliser is applied.
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INTRODUCTION

Ecotypes evolved from mixed perennial ryegrass
populations subjected to particular conditions of
climate, soil, and management are often used by
plant breeders as sources of parent material for new
ryegrass cultivars. Until 1975, a ryegrass cultivar
originating from the Hawke's Bay ecotype, initially
released as 'New Zealand Certified' perennial
ryegrass in 1936 and renamed 'Grasslands Ruanui'
in 1964 (Lancashire 1978), was the most widely
used in New Zealand. Since 1975, the Mangere
ecotype from south Auckland, which is geo-
graphically distinct from the Hawke's Bay ecotype,
has been extensively used. Initial selections from
the Mangere ecotype resulted in the cultivars 'Ellett'
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and 'Grasslands Nui' (Thom et al. 1998). An early
successor to 'Ellett' was 'Yatsyn 1' (Thom et al.
1998) which, together with several more recent
cultivars including 'Dobson' and 'Bronsyn', is
derived from the Mangere ecotype.

'Ellett' ryegrass plants have erect tillers with
larger leaves than those of 'Grasslands Ruanui'
(Corkill et al. 1981; Easton 1983). In earlier trials,
'Ellett' ryegrass was generally higher yielding, more
resistant to summer drought, and faster to respond
to autumn rain than 'Grasslands Ruanui' ryegrass
(Corkill et al. 1981; Hunt & Easton 1989). Cutting
trials (Cumberland & Honore 1970) identified the
potential for higher summer-autumn productivity
from 'Ellett' than from 'Grasslands Ruanui'
pastures. This trend was confirmed by Goold (1982)
for pastures grazed by cattle in the Waikato,
although seasonal productivity was highest in
autumn and winter. The superior warm season
performance of 'Ellett' over 'Grasslands Ruanui'
has now been partly attributed to 'Ellett' having
consistently higher endophyte (Neotyphodium lolii)
levels, conferring insect resistance (Hunt & Easton
1989). Nevertheless, some "modern" ryegrasses had
reduced persistence under intensive dairy cow
grazing, as shown by rapidly declining yields and
low ryegrass frequency after three years growth in
the Waikato (Thom et al. 1998).

Rotationally grazed dairy pastures containing
"modern" ryegrasses have a low tiller density in
summer because of poor survival of vegetative
tillers (L'Huillier 1987). Management and environ-
mental factors such as animal treading (Edmond
1966), drought (Korte & Chu 1983), and nutrient
stress and hard grazing (Brougham 1960; Hughes
& Jackson 1974) also contribute to pasture
deterioration. Harris et al. (1996) showed that
ryegrass tillering in summer was enhanced by
regular N applications. The utilisation of N fertiliser
by perennial ryegrass was also enhanced by
irrigation, when this was sufficient to account for
soil water deficits at the time of defoliation and
application of fertiliser (Garwood et al. 1980).
During dry periods, irrigation has improved
ryegrass growth (Hopewell 1960), but results from
later studies using "modern" ryegrass cultivars
conflict with this finding (Thom et al. 1986a;
Thomson 1996). Other factors such as grazing
management (Harris 1978) and seasonal weather
differences (Thomson 1996) may also influence
pasture growth responses to irrigation.

There have been few published reports des-
cribing agronomic and ecological comparisons

between the Mangere ecotype and its predecessor,
especially under dairy grazing. One of our goals
was to provide a systematic comparison of the
Mangere and Hawke's Bay ecotypes, using the
cultivars 'Ellett' and 'Grasslands Ruanui', respec-
tively. The work was conducted at a Waikato (North
Island, New Zealand) site over two years, and
describes how N fertiliser and irrigation affected
the productivity of 'Ellett' and 'Grasslands Ruanui'
ryegrasses. Preliminary data from the first spring
and summer of this trial were summarised by
Bahmani et al. (1997). Some aspects of tiller
behaviour observed in the field were the subject of
more detailed follow-up study (Bahmani et al.
2000).

MATERIALS AND METHODS

Site
The trial was located at the Dairying Research
Corporation, Hamilton, New Zealand (37°47'S,
175°19'E; 40 m a.s.l). The region is classified as
warm temperate (Brougham 1979) with an average
air temperature of 13°C and an annual rainfall of
1276 mm. The soil was a fertile but poorly drained
Te Kowhai clay loam, a Typic Ortho Gley soil in
the New Zealand classification (Hewitt 1998) or a
Typic Ochraqualf in Soil Taxonomy (Soil Survey
Staff 1990), previously supporting intensive
dairying, and receiving regular maintenance
dressings of potassic superphosphate. Standard soil
tests showed plant available P, K, and S to be 21,
15, and 21, respectively, with a pH of 5.9. Climatic
data were obtained from the Ruakura Climat-
ological Station, 2 km from the trial site.

Experimental design and treatments
The trial design was a 2 x 2 x 2 split-plot factorial
with four main (6 m x 12 m) plots of the endophyte-
free perennial ryegrass cultivars 'Ellett' and
'Grasslands Ruanui' randomly arranged in four
blocks. Seeds of ryegrass cultivars were direct-
drilled (10 kg ha"1) on 24 April 1996, following
spraying with 1.44 kg a.i. ha"1 of glyphosate
(Roundup® herbicide, 36% glyphosate) plus Pulse
penetrant.

Nitrogen fertiliser applied as urea (30 kg N ha"1)
to half the area of each main plot (randomly chosen)
following each grazing, represented the subplot
treatment. A total of 240 kg N ha^1 was applied from
September 1996 to May 1997, and 180 kg N ha"1

from October 1997 to April 1998.


