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Integrated weed management systems for the control of sand fescue
(Vulpia fasciculata) in barley in South Australia
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1671, Adelaide, S.A. 5001, Australia

Summary
Sand fescue is a major grass weed of cereal pasture systems on sandy soils
in the South Australian mallee, and has proven difficult to control
economically. Data are presented from field experiments conducted in 1989 and
1990 which assessed the effects of integrated control methods on sand fescue
in barley. Sand fescue densities in direct drilled treatments were an average
25% less than in treatments involving one, two or three cultivations. Diuron
0.25 or 0.5 kg ha', applied pre planting in treatments involving one
cultivation, reduced densities by 69% compared to the standard of two or three
cultivations. Trifluralin 0.4, 0.6 or 0.8 kg ha`' incorporated by sowing reduced
densities by 73, 81 and 87% respectively. Combinations of diuron and
trifluralin reduced densities by 93 %. Paraquat applied at flowering to sand
fescue in pasture (spray- topping) reduced densities in barley in the following
season by 71 %. The combination of spraytopping, diuron and trifluralin in
treatments involving one cultivation reduced sand fescue densities in barley
by 99 %. Diuron /trifluralin combinations are the recommendation for sand fescue
control resulting from this research.

Introduction
Sand fescue (Vulpia fasciculata) is a major weed of the sandy soils of the
South Australian mallee. In pasture it has little nutritive value and the small,
awned seed heads are a health hazard to sheep and can markedly reduce
productivity. In cereal crops it is a moderately competitive weed species.
Good control in cereal crops represents an opportunity to reduce densities
in crop pasture rotations. Sand fescue is well adapted to the mallee environment
as it produces a shallow, dense fibrous root system that intercepts rain before
it reaches the main root zone of competitor species, especially in light
rainfall events. It is particularly well adapted to non wetting sands, where
rainfall often does not penetrate beyond 3 -5 cm below the soil surface, and
it is the predominant species on sandhills in such areas. Sand fescue plant
residues may also exhibit allelopathy, as this has been demonstrated in other
Vulpia spp. (2) , which would increase its competitive advantage in the mallee
environment.

Because of the relatively low productivity of mallee farming systems,
control of sand fescue is constrained by cost considerations. Low-cost chemical
control methods in pastures are being developed around simazine and paraquat
applied early post- emergence (3) as these chemicals are relatively
inexpensive. Spray- topping using low rates of paraquat or glyphosate at
flowering of sand fescue in pastures - has been developed as a moderately
effective method of reducing seed set, and hence densities, in the following
season. Similar cost constraints also apply to chemical control measures in
cereal crops. Diuron and trifluralin were intensively screened in this research
program as they are relatively inexpensive. The research program also tested
cultivation treatments, firstly as a method of reducing herbicide costs and
secondly to assess effective programs in the context of reducing tillage to
a minimum, an important consideration on fragile sandy soils in the mallee.
Work has concentrated on control in barley crops, the predominant cereal grown
on soil types where sand fescue is a problem.

This paper reports the results of field experiments conducted in barley
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to assess the effect of integrated systems for the control of sand fescue.
The systems involved combinations of tillage treatments, diuron and
trifluralin applied pre -crop emergence, and spray- topping in pasture in the
previous seasons.

Methods
Experiments: Two experiments were conducted in 1989 and three in 1990 in the
South Australian mallee on sand or sandy loam soils (pH 6 -7). In 1989 there
were five main plot (cultivation) treatments, consisting of one, two or three
cultivations prior to sowing, direct drilling preceded by an application of
0.19 kg ha' paraquat plus 0.11 kg ha' diquat, and one cultivation followed
by application of 0.5 kg ha' diuron four days prior to sowing. Sub -plots in
the split -plot design consisted of 0, 0.4, 0.6 and 0.8 kg ha' trifluralin,
with the trifluralin incorporated by the sowing operation using covering
harrows attached to the seeder. In 1990 there were four main plot treatments,
consisting of two cultivations prior to sowing, direct drilling preceded by
herbicide, as above, and one cultivation followed by 0.25 or 0.5 kg ha' diuron
one day prior to sowing. Sub -plots consisted of trifluralin treatments, as
above. All plots in each experiment were sown on the same date. Cultivations
were carried out using tyned scarifier equipment. There were four replicates
in each experiment. In 1990 two of the experiments described were located on
the same site. In the previous year, when the site was in pasture infested
with a uniform population of sand fescue, half was sprayed with 0.5 kg ha-
paraquat when the sand fescue was flowering, according to the label directions

for spray- topping. One experiment was conducted on the area that had been spray -
topped and the other on the unsprayed area. Sand fescue densities were measured
by counting three quadrats (0.25 m2) per plot 4 -5 weeks after trifluralin
application and crop tolerance was assessed using the European Weed Research
Council (EWRC) rating system at the same time. Crop yield was measured by
harvesting 1.25 m x 10 m from each plot using a Hege harvester.

Analyses and presentation of results: Results are expressed as percentages,
as defined and shown in the tables in the following section. For the purposes
of analyses of the combined results, the results of each experiment were used
as replicates in a two -way analysis of variance. After conversion of the results
to percentages, no further transformation was needed to normalise the data.
Because there were no consistent differences between the treatments involving
one, two or three cultivations in 1989, the results were averaged and treated
as one. Likewise there were no consistent differences in the treatments
involving 0.25 or 0.5 kg ha-' diuron in 1990, and hence the results were averaged
and treated as one.

Results and Discussion
Table 1 shows that there was 25% less germination of sand fescue in the direct
drilled plots compared to the cultivated plots. We believe this was the result
of mixing the sand fescue seed with the topsoil in the cultivated plots,
increasing the rate of germination. Both diuron and trifluralin gave moderate
to good control of sand fescue, especially the higher rates of trifluralin
(Table 2). The combination of diuron applied pre- sowing and trifluralin
incorporated by sowing was particularly effective in controlling sand fescue
(93% control Table 1). The relatively high yields in the diuron treatments
reflect good control of capeweed (Arctotheca calendula) and moderate control
of long fruited wild turnip (Brassica tournefortii) present at some sites,
as well as control of sand fescue. Good control of capeweed in cereal crops
by pre- emergence applications of diuron was reported by Bowran, Pierce and
Sawkins (1). Diuron applied before sowing increased phytotoxicity symptoms
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in these trials, but the crop recovered in all cases and no reductions in yield
were evident. While no statistical comparison can be made, the spray-topping
treatment decreased sand fescue density by 71% and increased yield by 62%
compared to the unsprayed area at the one site where it was tested. The
combination of spray topping, diuron and trifluralin decreased sand fescue
density from 409 m= in the treatment involving two cultivations that was not
spray - topped, to 5 m -, ie. 99% control.

Table 1. Mean control of sand fescue using tillage, trifluralin and diuron
and yield of barley (five experiments)

trifluralin 0

(kg ha-')

sand fescue
mean

0.4 0.8

%

additional
decrease

0

barley yield %
mean additional

0.4 0.8 increase

1,2 or 3 cult. 100° 21 79 100b 127 27

Direct drill. 75 17 58 101 124 23

i cult. + 31 7 24 135C 164 29

diuron

LSD, P = 0.05 < 16 > < 10 >

o 288 plants m=
b 1.15 t ha'
reflects control of other species present

Table 2. Mean control of sand fescue with three rates of trifluralin (five
experiments) e

Trifluralin(kg ha-') Sand fescue (% control)b Yield (% increase)b

0.4 73 29

0.6 81 29

0.8 87 25

LSD, P = 0.05 6 - N.S.

o Excludes treatments in combination with diuron
b Compared to nil herbicide mean 252 plants m2 and 1.15 t ha'

This work has shown farmers a cost effective option for control of sand
fescue together with capeweed in cereal crops in the South Australian mallee,
by application of diuron plus trifluralin, in a minimum tillage program. The
chemical cost of 0.25 kg of diuron plus 0.4 kg trifluralin is currently less
than A$l0 ha'. Other data in this research program indicate that diuron is
equally effective applied pre- sowing, incorporated by sowing or post- sowing
pre- emergence. Most farmers who have adopted the treatment so far apply the

two chemicals as a tank -mix and incorporate by sowing, as this option reduces
the number of machinery operations.
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