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Establishment of new pastures free of ryegrass contamination
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Abstract

Various pre-sowing management systems were
golied from gxing to ealy auumn, before dill-
ing a new ‘lditremfred paemid ryegyas Thee
trestments dmed to evdude the levd of contami-
naion over a range of ryegrass naud ressing
levds Srips in the plais were left unsown o sown
in prairie grass in order to assess the levels of
nadud ressxding. A late hay aop reslited in the
largest contamination (27%) of the establishing
pasture. Lax grazing and spring barley (pasture
dredt dilled in autumn) rested in goproximetdy
3.5% contamination. Silage and early hay crops
haveted befoe midDeember oconrdled  mogt
ryegrass sscheeds but futher sssoheeds deve-
oped duing summe. Conrd of ssecheads i thee
treatments and the hard grazing treatment was
dfficit to ahiere by gaang A summa fdlow,
uwng a doude gyay with gyphosste (orayffd-
low), successfully killed all existing vegetative
plants and prevented natural reseeding, but seed
presrt in the sl geminated to produce ssadings
in autumn. Contamination levels in hay, silage,
hard grazing, and spray/fallow treatments were
0.9%. Although the reseeding levels in this trial
wae gengdly vay low, when compaisons ae
mede with oher deta, evary dfat shoud be mede
to minmise seedhead devdopmet and ripening of
s duing  ringamme.

Kemads Acremonium  lolii, grazing, Loliumper-
enne, naturd resseding, pedue  edablishment

Introduction

Now that high endophyte (Acremoniurn lolii) perennia
ryegrass (Lolium perenne L.) pastures can be replaced
with new perennial ryegrass cultivars that contain a se-
lected lolitrem-free endophytic fungus (Fletcher et al.
1992), management practices must ensure thet the new
ryegrass pasture is not contaminated with the previous,
undesrable, endophytic ryegrass. The same gpplies
when high endophyte ryegrass pastures are to be re-
placed by non-endophytic species such as cocksfoot, tal
fescue or nil-endophyte ryegrass. Possble contamina-
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tion of new pasture may occur through surviva of
exiding ryegrass in the pasture or through naturdl re-
seading. Direet drilling with no herbicide, or band
spraying with herbicides, will dlow some surviva of
exiging plants. The only suitable options for preparing
a lolitrem-free pasture are therefore cultivation, or di-
rect drilling after complete kill of the vegetetion by
herbicide

Naturd reseeding may potentidly contaminate
pastures. particularly with autumn sowings. Perennia
ryegrass iS not generaly conddered a ‘weed Species,
for it shows little seed dormancy and is a relatively
short-lived seed (Chancellor 1978). However, sudiesin
New Zedand have shown buried seed contents of 108-
969 perennid ryegrass seeds/m? (Suckling, unpublished
data), while natural reseeding can occur in - ryegrass
pastures even where pasture management is designed to
minimise reproductive development (L'Huillier & Ais-
labie 1988).

This paper reports a dudy investigating the levels of
ryegrass natural reseeding after various spring/summer
managements. before etablishing alolitrem-free ryegrass
pasture in autumn.

Materials and Methods
Stes

A sheep grazed, predominantly perennia ryegrass pas-

ture a the Aorangi AgResearch farm, Manawatu, was
used for the main experiment, and a smdler experiment
used a farmer’s late hay crop sited 2 km NE of the
Aorangi farm. The Aorangi pesture was 73% perennial
ryegrass (92% of tillers endophyte infected), 17% other
grass species and weeds (predominately Poa annua L)
and 10 % white clover (Trifolium repens L.). Tiller
populationswere 6300/m? for ryegrass and 7000/m? for
other grass species. The soil was aKairanga fine sandy

loam of moderate fetility (eg. Olsen P 16). The late hay
crop was 80% perennial ryegrass with 46% endophyte
infection, and had been under catle grazing.

Treatments

The Aorangi pasture was subjected to 8 trestments and
the farmer’s late hay crop one treatment over spring




Table1 Sequence of events for cach reatment (priar to drilling new pasture on 12 March 1992), expected reseeding level (S =max) and measurements.
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I3 T C ) 5 o a — Drilled
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direct drii 4 S %o my Directdrilted
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drect dnil »Dlrect drllled
dosnd harvent sty fesprmy
Septemblsr October November December January February March I A
Measurements a 5 [} 11 9 % 4 30
Seadnead Counts 1 / J J J
Pasture Height ¥ / J J J
Herbage Mass t / / / J
Seadiing Counts t /3 /4 4 /0t

+ = Aorang| plots; } slate hay; G = tima of grazing

1991/summer 1991-92, before sowing anew pasture in
autumn 1992 (Table 1). Treatments were applied to
produce a range of ryegrass natural reseeding levels.
Aorangi plots (384 m¥/plot) were replicated 3 times and
late hay plots (32 m?/plot) replicated 5 times. During
spring, pasture treatments (i.e. all treatments except
barley crops) were moderately grazed with ewes (15/ha)
and lambs (Aorangi) or cattle (late hay paddock) until

late October. At this time the various treatments were
applied.

Hard Grazing, Hay and Silage treatments were grazed
(with sheep) frequently and hard, while Lax Grazing was
infrequent and lax (refer to G's in Table 1). Spray/
Fallow plots were grazed once during the fallow Period
to prevent strong weed growth from producing seed.
Spy/Fallow plots were initidly sprayed with 4 1 Roundup/
ha (360 g glyphosate/l) with the next spraying in mid-
February (for all plots containing pasture) at a high rate
of 5 1 Roundup/ha to kill couch (Agropyron repens (L.)
Beauv.) and caifomian thistles (Cirsium arvense (L.)
Scop.) (Table 1). A respray (2 I/ha) of the Late Hay crop
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was required to kill ryegrass seedlings arising from
natural reseeding.

AU plots were drilled in mid-March 1992 with
perennial ryegrass (20 kg viable seed/ha) infected with
alolitrem-free fungus and Grasslands Pitau white clover
(3 kg viable seed/ha). To obtain an early assessment of
possible contamination of the new pasture, a4 m wide
strip in each Aorangi plot was drilled with Grasslands
Matua prairie grass (Bromus willdenowii Kunth) (15 kg
viable seed/ha) and Pitau white clover (3 kg/ha), instead
of ryegrass and Pitau. In the Late Hay paddock. a2 m
wide strip in each plot was | eft unsown.

Measurements

Pasture measurements were taken from late November
1991 until April 1992 (Table 1). At Aorangi, seedheads/
m? (4 x 0.25 m?plot), pasture height (20 rising plate
readings/plot) and herbage mass (20 capacitance probe
readings/plot) were assessed 4 times. Ryegrass seed-
linggm* arising from natural reseeding were assessed




twicea Aorangi (10 x 0.25 m?/plot) and 4 times for the
Late Hay crop (4 x 0.1 m¥plot), in the areas sown in
Matua and the unsown aress, & each Site respectively.
Buriedryegrass seed was assesed from 40 x S em? cores
in November 1991.

Rainfal and temperature

Temperature and rainfal records for the trid period

were obtained from the Karanga meterological station,
sited on the Aorangi farm. 1 km from the main trid.

Results and discussion

Effect of treatmentson pasture and ryegrass seed-
heads

The pasture conservation trestments of Hay and Silage
resulted in high herbage mass and seedhead numbers
during late spring/early summer at Aorangi (Figure 1).
Although seedhead numbers were over 1000/m? none of
thee heads had reached anthesis (flowering) by the time
of harvesting the hay or silage. In contrast, seedheadsin
the Late Hay treatment, gpproximately 700/m?, reached
anthesis and set seed by the time the hay was harvested
in late January. After harvesting the slage and hay at

Aorangi. pasture mass and height were smilar to that

under Lax Grazing primarily due to the remaining cut
subble. Hard grazing of these trestments during sum-

mer reduced pasiure mass and height to be smilar to
Hard Grazing plots by late summer. Despite many
reproductive tillers being killed by spelling these treat-
ments and then cuiting for hay or silage, further seed-

heads developed a smilar levels to those in Lax and
Hard Grazing trestments (January 1992). Silage plots
had more Setheads in February than hay plots (34 vs 12/
m?) but this was not significant.

Lax Grazing resulted in consstently higher herbage
mass and height (mean, 2180 kg DM/ha, 7.5 cm) than
Hard Grazing (mean, 1440 kg DM/ha, 4.6 cm) (P<0.001)
(Figure 1). Seedhead numbers were usudly higher in
Lax (105/m?) than Hard Grazing plots (73/m?) but this
did not reach datigtica sgnificance. When the sheep
entered laxly grazed plots they were usudly hungry and
tended to et the green seedheads. Repested grazing of
the Hard Grazing plots resulted in the length of seed-
heads shortening and some avoidance of the heads by the
sheep. Similar problems may occur in practice on farms
during late spring/early summer where achieving hard
grazing may be very difficult on a paddock scale at a
time when pasture growth rates are very high and exceed
animd intakes. For example, in asimilar trid, but on a
larger scale in southern Hawkes Bay, the farmer com-
pletely removed seedheads by heavy mob stocking
during late spring/early summer. However. further seed-
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heads developed during summer which were very diffi-
cult to control by grazing, similar to the difficulties
under hard grazing a Aorangi (Hume unpublished data).

Although the Barley plots had undergone a full
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Figure 1 Pasture mass (A), pasture hel% t (B) and ryegrass seedhead
numbers (C) during late l991/early 1992 at Aorangi. Hay and Silage
weatments (0), L ax Grazing (01 ), Har d Grazing (A ). LSD values
(P<0.05) arc SNO'N where differences in treatments are significant.




cultivation over 5 weeks during September/early Octo-
ber. ryegrass plants ill survived, flowered and set seed
within the barley, despite the use of Glean plus Bro-
moxynil40 (750 g/kg chlorsulfuron, 400 g/ octanodte),
aherbicide thet can have detrimentd effects onryegrass
(Anon. 1990). Spray/Fdlow plots had no ryegrass plants
surviving or producing seed during late spring/summer.
In dl trestments, spraying or cultivation before
drilling new pasture in autumn had killed al the ryegrass
tillers from the old pasture.
Naturd  reseeding
At the first seedling count at Aorangi in early April of
naturaly reseeded ryegrass, 3 weeks after drilling, Lax
Grazing plots had the highest seedling numbers (13/
m?), Spray/Fellow plots the lowest (0.7/m?) and Barley/
Hay/Silage/Hard Grazing intermediate levels (3/m?)
(P<0.05). Seedling numbers had increased by the sec-
ond count in late April with smilar trestment differ-
ences to those occurring at the first count (Figure 2).

(a) Barley. The few ryegrass plants that grew and set
seed in the barley crop produced viable seed and seed-
lings, dthough reseeding levels were lower than in
other treatments (e.g. Barley Cultivate compared with
Hard Grazing (cultivate)) (Figure 28). Normaly a full
cultivation carried out when establishing barley would
be expected to diminate exiding ryegrass plants. In a
larger trid in southern Hawlces Bay, a Smilar problem
occurred with Survivel of ryegrass in summer falowed
plots, wherepasture wasploughedtoashallowdepthon
a gtony s0il. Such problems may indicate that a herbi-
cide should be used to ensure acompletekill of ryegrass
before establishment.

Greater seedling size in Barley Direct Drill
plots, indicated that seedlings had germinated 2-3 weeks
before seedlings in other trestments (Figure 2b). The
early seedlings would have been killed by cultivation in
the Barley Cultivate treatment.

(b) Spray/Fdlow. Despite the complete remova of
ryegrass from these plots, diminating ryegrass sad
production during the 1991/92 season, some seedlings
appeared (Figure 23). These seedlings could have origi-
nated from (a) seed from the previous spring/summer
(1990/91) and/or (b) seed in hay fed to cattle on this area
over winter, before garting the trid. Results of the
buried seed samples taken in November showed no
ryegrass ed in the oil. The totd area taken in 40 cores
(i.e 002 m®» was inadequate to detect the very low seed
levels that were evident as reseeding in Spray/Fdlow
plots (1.4 seedlings/m?), Seed catification sandards
require at least 2 years between successive ryegrass
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Tillers/seedling

Seedling tlllers/m?

00 oa

Figure 2 Numbers (A), size (B) and tiller populations (C) of ryegrass
seedlings emerging from natural reseeding, 2 measured iN Matua gown
areas & Aorangi in late April 1992. DD = direct drilled, Cult = cultivated
prior to sowing. Means accompanied by the same ldte are not different
(P>0.05, for log transformed data).




Seed crops to prevent contamination (Anon. 1991). Im-
plications of this forcompleteremova of naturalreseed-
ing (ryegrass seed in the oil) is that paddocks may have
to undergo two years of cropping before sowing new
pasture.

Seedlingsin Spray/Falow plots were about 6 times
larger (tillers/'seedling) then those in other treatments
(except Barley Direct Drill), indicating that they had
germinated 2-3 weeks earlier (Figure 2b).

(c) Silage, Hay, Lax and Hard Grazing. Despite the large
numbers of seedheeds that werekilledby conserving hay
and silage, the aftermath seedbeads that developed over
the summer resulted in Smilar reseeding to Hard Graz-
ing. Lax Crazing, which increased number of seedheads
only dightly, gave much grester seedling numbers. It
was observed under lax grazing that more seedheeds hed
dried off with mature seed than under hard frequent
grazing in the other treatments. The amount of ripe seed
present when the plots were cultivated v direct drilled
gppeared to be of equa importance to the numbers of
seetheeds. Naturd reseeded seedlings were of similar
Size to sown seedlings (30 April, 5.4 tillerg/'seedling) in
these trestments (Figure 2b).

(d) Late Hay. Seedling numbers were very high in this
trestment. Before the first Roundup spray (11 February)
there were 9170 seedlings/m? with a further 3470/m?
recorded on 9 March immediately before the second
Roundup spray. After diilling the new pasture, a further
340 seedlings/m* were recorded. Seedling size was
dmilar for sown and natura reseeded seedlings. Such
high levels of naturd reseeding are expected with a late
hay crop which alowed full reproductive devel opment
and seed set over late spring/early summer, the main
period of reproductive development in ryegrass.

(e) Cultivation versus direct drilling. Full cultivetion of
plots in preparation for sowing the new pasture, in
comparison with direct drilling. gppeared to have re-
duced the numbers of seedlings (i.e. Barley and Early
Hay trestments, Figure 28). presumably by the buria of
seeds on the surface to depths where they did not
germinate, m germinated and did not suoceSfuIIy emerge.
Cultivation aso affected seedling size in barley plots,
with seadlings in direct drilled plots being seven times
larger than in cultivated plots. Full cultivetion therefore
appears to be a technique toreduce seedling numbers and
Sze
Rainfal and temperatures

From late soring to mid-autumn, mesn air temperatures
(134%C) were 2°C lower than the 20 year-average (15.4°C).

Summer and early autumn were wet, with 689 more rain
(420 mm) than average (250 mm). The influence of
these cool wet conditions on seedhead formation, seed
maturity and reseeding is unknown.

Importance of reseeding levels

When seedling numbers and sSze are combined, the
oveadl leves of ryegrass naturd reseeding can be
judged from seedling tillers'm™* (Figure 2c). In compari-
son with ryegrass seedlings in sown aress, these popu-

letions are relatively minor. Sown ryegrass Seedings
were 830/m?, 54 tillers'seedling and 4480 tillersm®*.
Reseeding in Barley Direct Drill plots, the highest leve

a Aorangi, represented a contamination of 4% while
Barley Cultivate plots. lowest level, was a contamina:
tion of 0.2%. In the Late Hay plots, natural reseeding
representedcontaminationof 279, and would have been
consderably higher if drilling had been eadlier.

No data are avalable to suggest what levels of
contamination (i.e. amount of wild type endophyte
present in alolitrem-free sward) will afect animasin
terms of ryegrass Saggers and animd liveweight gains.
In the presnt Sudy, contamingion from a late hay crop
before establishing a lolitrem-free pasture, was consid-
ered unacceptably high.

Although reseeding in the other trestments was very
low, it should not be dismissed as unimportant, as the
treatments applied in this trid period may have different
effectsin other years, digtricts. or under different stock-
ing systems. Fm example, a reseeding trid under dairy-
ing conditions at Ruakura (L"Huillier & Aidabie 1988)
showed levels of seedheads and seedlings consderably
higher than in the present trid. Their harshest trestment
was ‘hard grazing with topping’ (1500 kg DM/ha pas-
ture residua with topping to 5 cm after grazing. grazing
rotations of 4 weeksin spring and 5 weeks in summer),
resulting in 363 seedheads/m? and 240 seedlings/m?.
Their ‘complete reseeding’ trestment, equivaent to the
Late Hay treatment (no grazing mid-October t0 mid-
January), gave 2149 seedheads/m? and 11900 seedlingy/
m?. If compared with sown ryegrass seedling popula-
tions (eg. 800 seedlings/m?), contaminaion would be a
least 23% if anew pasture was direct drilled in autumn.

Conclusions

Until subgtantid evidence is available to indicate what
levels of wild type eudophyte can be present in a
lolirem-free ryegrass pasture without affecting animal
performance, dl steps should be taken tominimise seed-
head production, and most importantly, ripening of seed
during summer. Winter/spring cropping (ensuring that
al ryegrass iskilled prior to drilling crop), hard grazing,




summer fdlow (spray/fdlow or cultivated) or early
conservaion (slage or early hay, followed by hard
grazing), can minimise reseeding if gpplied correctly.
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