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Contamination and persistence of endophyte-free ryegrass pastures
established by spray-drilling, and intensively grazed by dairy cows
in the Waikato region of New Zealand
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Abstract The contamination of endophyte-free
ryegrass (Lolium perenne) pastures with volunteer
endophyte-infected ryegrass, and the persistence of
endophyte-free ryegrass, were studied over three
years at the Dairying Research Corporation,
Hamilton, New Zealand. Plots were sprayed with
glyphosate herbicide in mid March 1996 (sprayed:
S), or mid March and again in mid April (double
sprayed: D). A sub-plot treatment allowed the
effects of the presence or absence of white clover
(Trifolium repens) to be studied. All plots were
direct-drilled with endophyte-free perennial
ryegrass in late April 1996, and were subsequently
rotationally grazed by dairy cows. Sources of
contamination were endophyte-infected ryegrass
seed from reseeding of existing ryegrass, seed
consumed by cows and deposited in dung, and seed
buried in the soil, with endophyte infection levels
after germination of 66, 38, and 75%, respectively.
Incomplete kill of existing endophyte-infected
ryegrass after herbicide applications was another
possible source of contamination with a 50%
endophyte infection level. Contamination of D plots
was consistently less than in S, averaging 25 and
58%, respectively, after three years, but was <10%
of plants in D plots over the first two years.
Reseeding of existing endophyte-infected ryegrass
was considered the most important source of
contamination and the soil seedbank the least.
Double spraying reduced competition for
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establishing endophyte-free ryegrass, which
consistently improved ryegrass survival compared
with S, reflecting a higher pasture ryegrass content
for 12 months, but no improvement in herbage
accumulation. White clover level did not influence
contamination. The trial showed that an endophyte-
free ryegrass pasture could be maintained for at least
3 years showing similar trends in yield and
persistence as high-endophyte based ryegrass
pastures previously monitored at the site.
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INTRODUCTION

Farmers currently have the option of sowing
endophyte-infected or endophyte-free perennial
ryegrass (Lolium perenne) seed. However, most
dairy farmers in New Zealand rely on mixtures of
endophyte-infected perennial ryegrass and white
clover (Trifolium repens) as the endophyte
(Neotyphodium lolii) provides protection against
attack by insect pests such as Argentine stem weevil
(Listronotus bonariensis) (Prestidge et al. 1982).
Grazing of ryegrass infected with the wild-type
endophyte may cause ryegrass staggers (Gallagher
et al. 1981) or heat stress (Easton et al. 1996) in
cattle, the former due to the presence of lolitrem B
and the latter to the presence of ergovaline. New
endophytes with reduced levels of alkaloids known
to affect animals are being tested, and it will be
necessary to devise ways of establishing and
maintaining pastures containing these new endo-
phytes, free from contamination with the wild-type
or common endophyte.

Hume & Lyons (1992), in a study of a new
lolitrem-free endophyte in a perennial ryegrass
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pasture, found that contamination with ryegrass
containing the wild-type endophyte could be
controlled by mowing seed-heads after grazings
over the spring/summer period before spray-
drilling. However, L'Huillier & Aislabie (1988)
reported it was difficult to eliminate reproductive
development in ryegrass, and therefore natural
reseeding, by management. Current ryegrass
cultivars produce mature seed throughout summer
(aftermath heading) providing a continual source
of endophyte-infected ryegrass seed (Latch 1994).
Contamination of a low-endophyte 'Grasslands Nui'
(3% of seed infected) ryegrass pasture in
Canterbury, New Zealand, under sheep grazing has
been reported by Francis & Baird (1989), and under
dairy cow grazing in Waikato following the drilling
of endophyte-free 'Yatsyn 1' ryegrass (Thorn et al.
1999).

Dairy farmers often renovate pastures by direct
drilling and achieve greatest establishment success
when competition at sowing is reduced (Thorn et
al. 1986a). Hume & Lyons (1992) showed that a
fallow period between sprays reduced con-
tamination by killing seedlings germinated from
shed seed. Thom et al. (1999) found contamination
of endophyte-free pastures was less in the presence
of white clover (averaging 13% of DM), so a clover
comparison was included in the experiment
described below.

This paper describes a 3-year experiment
where endophyte-free ryegrass was direct-drilled
with and without white clover, after spraying
once or twice with a herbicide. Information
collected allowed for the identification of
possible sources of volunteer endophyte-infected
perennial ryegrass, including the analysis of cow
dung which previous New Zealand research has
not reported. The growth and persistence of
endophyte-free ryegrass intensively grazed in a
stressful environment were also monitored, since
there are few published data describing this
situation. Early data from this experiment have
previously been published (van Vught & Thom
1997; van Vught & Thom 1998).

METHODS

Trial design and treatments

The trial was located at the Dairying Research
Corporation, Ruakura, Hamilton, New Zealand
(37°47'S, 175°19'E, 40 m a.s.l), on a fertile Te
Kowhai clay loam soil classified as a Typic Orthic

Gley (Hewitt 1998) or a Typic Ochraqual (Singleton
1991). The trial site formerly contained high
endophyte ryegrass (86% of tillers infected with
wild-type) and white clover. On 11 March 1996
main plots (20 x 16 m) were sprayed once (S) with
glyphosate at 1.44 kg a.i. ha~' (higher than the
recommended rate of 1.08 kg a.i. ha '; no penetrant
was added), equivalent to 4 1 ha"1 of Roundup®
G2. This was repeated on half of the plots on 12
April (double sprayed, D). Four replicates of each
plot were arranged in a randomised block design.
The trial area was direct-drilled with endophyte-
free 'Yatsyn 1' ryegrass (10 kg ha"1, single pass)
on 26 April 1996. Each plot was equally divided
into two sub-plots; one was sprayed on 7 March
with dicamba (0.6 kg a.i. ha"1 or 3 1 ha"1 of product)
to kill white clover (-C) and the other was direct-
drilled with 'Grasslands Kopu' white clover (3
kg ha"1) (+C) on 27 April. The dicamba treatment
was repeated in September and October 1997.
Nitrogen fertiliser (40 kg N ha ') was applied as
urea to all plots in December 1996, and
November 1998. Maintenance fertiliser (71 kg
P, 3 kg S) was applied in May 1997 and June
1998 as triple superphosphate; 50 kg K h a 1 was
applied as muriate of potash in October 1997.
Rainfall and temperature data were recorded at
the Ruakura Climatological Station, 2 km north-
west of the experiment.

Detailed pasture measurements were confined
to six fixed frames (0.6 x 1.2 m) (LF) per sub-plot.
These were positioned randomly but stratified to
enable study of the effects of dung. Two of the 6
frames were located on areas where dung had been
deposited during grazings over summer and autumn
(December 1995 to March 1996), and two were
controls (no dung present). Remaining frames had
no dung present and all ryegrass seed-heads were
removed from within and around the frames from
November 1996 to April 1998.

Grazing management
The plots were rotationally grazed on 29 occasions
by dairy cows stocked at 160 cows ha"' (4 cows
ha 1 for the whole farm), the first being four months
after drilling. Average pre- and post-grazing herbage
masses were 2.8 and 1.7 t DM ha"1, respectively.
Grazing intervals ranged from 16 to 39 days in
spring/summer, and 35 to 70 days in autumn/winter.
During the three months before spray/drilling, and
during the trial, the cows had previously grazed
ryegrass pastures infected with the wild-type
endophyte.


