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Abstract Yellow bristle grass is a highly invasive annual C4 pasture weed that has spread
rapidly through many New Zealand dairying regions via seed dispersal. Seven trials were
conducted on roadsides infested with yellow bristle grass to evaluate natural and mowerassisted dispersal. To trap seeds, yellow sticky traps were laid out at various intervals both
perpendicular to and parallel to the road. Traps were in place for 24 h in the four natural
dispersal trials but only for the event in the mowing trials. Seeds on the retrieved traps were
counted and the seeds caught in the mower estimated. For natural dispersal, 90% of seeds fell
within 0.5 m. When mown, 90% of the seeds fell within 2 metres in the direction of mowing
and 80% within 20 cm in the perpendicular direction. More importantly, a small percentage
of dispersed seeds were caught in the mower and presumably could subsequently fall oﬀ
anywhere. Mowing mature yellow bristle grass on the roadside will result in accelerating
seed dispersal along the roadside for many metres and potentially many kilometres.
Keywords yellow bristle grass, Setaria pumila, C4 grass weed, roadside mowing, seed
dispersal, road corridors.

INTRODUCTION
Yellow bristle grass (Setaria pumila (Poir.) Roem.
& Schult.) is an invasive summer C4 annual grass
which lowers production of infested pastures
(James et al. 2009; Tozer et al. 2014). It had
invaded many dairy farms throughout Waikato
within 10 years of its first observation on farms
around Te Pahu and Paterangi in eastern Waikato
in 2004 (Tozer et al. 2012). Yellow bristle grass
seed has no natural appendages (such as awns)
to assist dispersal; the bristles from which it
obtains its name are attached to the stem and
not to the seed. Mature seeds fall free leaving the
bristle attached to the main stem (Champion et
al. 2012). Increasingly, anthropogenic activities
are recognised as major drivers of dispersal
of plants with roadways frequently identified
as major pathways (Christen & Matlack 2006;
Birdsall et al. 2012). In addition, mowing
provides a disturbance that can facilitate weed

seed germination and establishment.
Transportation of feed and grain on roads
has previously been identified as a contributing
pathway for dispersal of yellow bristle grass
seed in New Zealand (James et al. 2015) and
of other species overseas (Bailleul et al. 2012).
Vehicles (Cliﬀord 1959) and livestock (Hogan &
Phillips 2011) have previously been identified as
contributing pathways but the role of roadside
mowing is only referenced in passing (Bryson &
Carter 2004; Kalwij et al. 2008).
The aim of this study was to determine if
(and how far) yellow bristle grass seed might
be dispersed by natural means or by roadside
mowing.
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MATERIALS AND METHODS
Seven roadside trials were carried out in
Waikato, New Zealand. Trials 1–4 involved
natural dispersal and Trials 5–7 involved mower
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dispersal. Trials 1 and 2 were set up on Anderson
Road, Ngāhinapōuri, on 11 February 2013, and
Trials 3 and 4 on Te Pahu Road, Whatawhata on
12 February 2013. Trials 5 and 6 were set up on
Ringer Road, Pukemoremore, on 27 February
2014 and Trial 7 on Duncan Road, Tamahere,
on 6 March 2014. Yellow bristle grass stems
with seed heads ranging from immature to postshattering were present on all Trials except Trial
5 where no post-shattering seed heads were
present. For each trial, a patch of yellow bristle
grass at least 5 m long and with less than 5%
other species, was used. The yellow bristle grass
was up to 30, 40, 50, 60, 30, 50 and 80 cm tall for
Trials 1–7 respectively. The wind was Beaufort
Force 1 (light air, 1-6 km/hr) on each trial day.
To establish a base line for seed dispersal, all
vegetation was mown and removed from the
exit end (for passing vehicles or the mower) of
the yellow bristle grass patch but not the patch
itself. Sticky yellow paper traps (20 x 22 cm)
were used to collect yellow bristle grass seeds
that were dispersed over 24 h (Trials 1–4) or
after mowing was completed (Trials 5–7). Traps
were laid out both parallel to the line of travel
and perpendicular to it as shown in Figures 1
and 2 (Trials 1 and 5 respectively) and pinned
down with nails. The layout of traps for Trials
2–4 (natural dispersal) were similar to Trial 1 but
Trials 6 and 7 (mower dispersal) diﬀered from
Trial 5 (mower dispersal) by laying perpendicular
traps on both sides of the mown strip, to test
if the mower was spreading seeds equally on
both sides, and to a maximum distance of 4.5
m parallel to the mown strip. For Trials 5–7,
the mower then made a single pass through the
yellow bristle grass patch and continued over the
sticky traps. For these trials, a tractor-mounted,
dual-blade rotary-type mower was used as
supplied by the roading contractor but the exact
equipment varied. Traps were retrieved after 24 h
to evaluate wind dispersal and immediately
after mowing for mower dispersal of mature
yellow bristle grass seeds then returned to the
laboratory to count the seeds. The type of seed
(free or still attached to the seed head) was also
noted. Additionally, for the mowing trials, an
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approximate 1 kg sample of the cut grass mulch
adhering to the underside of the mower was
collected and the visible ‘free’ seeds sitting on top
of the mower were counted. The cut-grass mulch
was weighed then mixed 50:50 v:v with potting
mix (Daltons, 15% bark fibre, 50% C.A.N. fines
A grade, 15% coco fibre classic (Profit) and 20%
pumice (7 mm)) then laid out in the glasshouse
with regular watering and temperatures between
15–25°C. Emerging yellow bristle grass plants
were counted after 4 weeks.
The empirical data from the seven trials are
presented here but due to diﬀerences in the
sample sizes, no statistical analysis was carried
out. The count data was plotted with a squareroot scale to avoid the problem associated with
zeros on a log scale. The distance seeds were
moved was determined for both perpendicular
(left and right) and parallel movement.
RESULTS
The numbers of yellow bristle grass seeds
collected on each of the yellow sticky traps for
all seven trials are presented in Figure 3. Natural
dispersal of yellow bristle grass seeds was similar
in both directions with 70% and 66% of seeds on
the perpendicular and parallel traps that were
0–0.25 m from the patch respectively. Seeds on
the perpendicular and parallel traps that were
0.25–0.5-m from the patch represented 21%
and 24% of the total count respectively, and 8%
and 10% for the traps 0.5–0.75-m away. In the
perpendicular direction only, 2% of the seeds
reached the traps placed 0.75–1 m from the
patch.
Seed dispersal by mowing along the roadside
was more variable with seed numbers ranging
between tens to just under 1500 seeds on traps
each 2-metres from the patch. Greater than 90%
of the seeds was detected in the first 2 m away
from the patch. For Trials 6 and 7, the furthest
sticky trap was located 4.5 m from the seed source.
In Trial 6 this trap contained three seeds but in
Trial 7 there were no seeds collected beyond 2.5
m. In the perpendicular direction, 80% of the
collected seeds were found within 20 cm of the
side of the mower but were detected as far away
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Figure 1 Layout of Trials 1–4 (natural dispersal)
showing position of yellow sticky traps in relation
to the yellow bristle grass patch and the roadside.
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Figure 2 Layout of Trial 5 (dispersal by mowing)
showing position of yellow sticky traps in relation
to the yellow bristle grass and the mowing swath.
Note that Trials 6 and 7 had sticky traps on both
sides of the 2-m wide mower.

Figure 3 Number of yellow bristle grass seeds on each of the yellow sticky traps for all seven trials. The
vertical axis is a square root scale and the points are oﬀset to prevent overlap. Symbol key indicates the
location of the traps, Side 1 is the left-hand side and Side 2 the right-hand or road-side of the layout.
as 1 m, the maximum distance sampled. Number
of seeds on the sticky traps set within the mown
region of the trials (Fig. 2) were 67 and 137, 31
and 144, and 259 and 308 for Trials 5, 6 and 7
respectively. An observation was made when the
seeds were counted that for Trial 5, >95% of the
seeds were still attached to the rachis of the seed

head whereas in all the other trials >95% of the
seeds counted were single seeds free of the rachis.
The numbers of seeds that germinated in
the samples of cut grass mulch from under the
mower and the counts of ‘free’ seeds on top of the
mower are presented in Table 1.
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DISCUSSION
These results show that mowing disperses yellow
bristle grass seeds further than by natural means.
However, 90% of the seed was collected within
2 m of the mowing location, which indicates the
distances that seeds were moved by the mowing
process remains small and unlikely to be a major
factor in dispersal. If only a single mowing event
coincides with seeding each year, it would take
about 25 years for yellow bristle grass to move
1 kilometre along the road, in contrast to 50–
100 years by natural dispersal. Seeds lacking
dispersal appendages are considered not to be
widely dispersed by natural means (Hintze et al
2013) but Ernst et al. (1992) found that Setaria
verticillata, with an infructescence of 0.8 m, has
a potential dispersal distance of 0.82, 1.64 and
3.28 m in winds of 2.5, 5 and 10 m/s respectively.
Setaria verticillata is very similar to yellow bristle
grass and there is no reason that the dispersal of
their seeds should diﬀer. On the Beaufort Scale,
a wind speed of 5 m/s (18 km/h) is defined as
gentle (leaves and small twigs move) and 10 m/s
(36 km/h) as fresh (small trees in leaf begin to
sway). Although not measured, the wind speed
during Trials 1–4 (fine weather) was unlikely
to have exceeded this range and therefore the
spread range determined in our trials is similar
to that reported by Ernst et al. (1992) taking the
lower height of our plants into account. Cheplick
(1998) also reported similar dispersal distances
for other grasses lacking dispersal appendages.
The perpendicular distances measured in both
the mowing and natural trials showed 66-80% of
the seeds fell within 20–25 cm, well within the
wind-assisted dispersal of even a light wind (0.82
m at 2.5 m/s). These wind velocities at the road
edge may easily be achieved by the passing of

large trucks (Ruck & Lichtneger 2014).
Seed viability was evaluated only in the cut
grass mulch. In Trials 6 and 7, the seeds collected
on the sticky traps were >95% individual seeds
that had fallen free of the seed head. As these
seeds had separated from the seed-head they
were likely to be viable and this was confirmed
by their germination in the cut grass mulch. In
Trial 5 however, >95% of the seeds collected on
the sticky traps remained attached to the seed
heads, indicating that they may not have been
fully mature. This result is supported by the fact
that no seedlings emerged from the cut grass
mulch. Thus, it is possible that the high seed
numbers from Trial 5 would not result in eﬀective
dispersal and plant establishment. If this is the
case, then dispersal distances of mature seeds by
the mowing process may be overestimated.
Of greater concern for long-distance dispersal
are the seeds that were embedded in the cut
grass mulch and those free on top of the mower.
These could be separated from the mower at
great distances from where they were collected
(Von Der Lippe & Kowarik 2007). There were
relatively few yellow bristle grass seeds found in
the cut grass mulch but they could be dislodged
whenever the mower was bumped or when the
mulch became too heavy and fell oﬀ. The free
seeds on top of the mower could shake oﬀ at any
time or may be blown oﬀ when the mower was
transported on the back of a truck. These events
could occur many kilometres from where the
seeds were attached leading to rapid and longdistance dispersal of this weed.
CONCLUSIONS
The mowing of mature yellow bristle grass plants
may not disperse their seeds much further than

Table 1 Number of yellow bristle grass seeds found in the cut grass mulch under the mower and the
‘free’ seeds on the top of the mower for Trials 5–7.
Trial no.
5
6
7

Trial date
27 February 2014
27 February 2014
6 March 2014

Seeds in cut mulch
Number/kg mulch
0
6
19

Seeds ‘free’ on top of mower
Number
89
154
267
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it could naturally be spread on a windy day.
However, during mowing seeds accumulate in
the cut grass mulch under the mower and on top
of the implement. These seeds could drop oﬀ at
much larger distances. This shows that mowers
could spread the weed for many kilometres – as
far as the mower is driven or transported without
being cleaned.
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