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Technical note

Materials and methods
The experiment was carried out in a field
at Freeling, 50 km NNE of Adelaide,
which had been invaded by field bind-
weed in the previous ten years and had
been continuously cropped with cereals
and grain legumes over that period. The
soil type was a cracking red-brown earth,
pH 8.3.

The experiment had a randomized
complete block design with four repli-
cates, laid out in an area that had a rela-
tively uniform cover of field bindweed
stems. Herbicide treatments (Table 1)
were applied with a hand-held gas-
pressurized 2 m boom applying 150 L
ha-1 at 150 kPa to 2 m × 5 m plots, on 12
January 1989 and again to the same plots
on 5 January 1990. Imazapyr was not re-
applied. Field bindweed stem density
was assessed by counting three 0.5 m ×
0.5 m fixed quadrats in all plots prior to
spray application, 3–5 weeks after appli-
cation and again on 12 January 1990. Stem
density was also assessed on 11 Decem-
ber 1991 in the imazapyr and untreated
plots.

The plots were sown by the farmer with
Machete wheat in June 1989, Galleon bar-
ley in June 1990 and Dun field peas in
June 1991, reaped with a Hege small-plot
harvester in 1989 and 1990 and hand-
harvested in 1991 in the imazapyr and un-
treated plots. In 1989 no selective herbi-
cide was applied to the wheat crop, in
1990 4 g ha-1 metsulfuron-methyl and 750
g ha-1 diclofop methyl were applied to the
barley crop and in 1991 170 g ha-1

metribuzin and 35 g ha-1 haloxyfop were
applied to the pea crop, well before emer-
gence of field bindweed stems. These
blanket herbicide applications had no ef-
fect on emerging field bindweed stems in
the spring. Removal of annual weeds may
have aided early growth of emergent
stems but, in our assessment, did not.

Results and discussion
The results are shown in Table 1. Treat-
ments that included 2,4-D or MCPA pro-
vided 90–100% control of existing field
bindweed stems (short-term control) but
no control of stems in the next growing
season (long-term control). Dicamba,
metsulfuron-methyl, chlorsulfuron, tria-
sulfuron, clopyralid and fluroxypr pro-
vided neither satisfactory short-term con-
trol nor long-term control.

Neither glyphosate nor the mixture of
glyphosate plus 2,4-D provided adequate
long-term control of field bindweed, in
terms of stem numbers. However there
were cereal yield increases resulting from
application of these herbicides, and these
were significant for the two higher rates
of glyphosate in 1990. We think that the
glyphosate provided some longer-term
control of the perennial root system, es-
pecially after the second herbicide
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Summary
In an experiment at Freeling, South Aus-
tralia, a range of herbicide treatments—
2,4-D amine (1.5 kg ha-1), 2,4-D ester (2.4
kg ha-1), MCPA amine (1.5 kg ha-1),
dicamba (0.6 kg ha-1), chlorsulfuron (19 g
ha-1), metsulfuron-methyl (6 g ha-1), tria-
sulfuron (26 g ha-1), fluroxypyr (0.38, 0.75
kg ha-1), clopyralid (0.6 kg ha-1), dicamba
+ MCPA (0.24 + 1.0 kg ha-1), chlor-
sulfuron + 2,4-D (19 g + 1.5 kg ha-1),
metsulfuron-methyl + 2,4-D (6 g + 1.5 kg
ha-1) and 2,4-D + glyphosate (0.9 + 0.45
kg ha-1)—were applied at the flowering
stage to field bindweed in January 1989
and the same plots were resprayed in
January 1990. All treatments containing
2,4-D or MCPA exhibited 90–100% con-
trol of existing stem growth within three
to five weeks of application. None of the
above treatments showed control of new
stems of field bindweed in the next
growing season and they did not in-
crease the yield of wheat in 1989 or bar-
ley in 1990 sown on the experimental
plots.

Glyphosate was also applied in 1989
and 1990. The lowest rate of glyphosate
(1.1 kg ha-1) had no significant effect on
field bindweed stems in the next grow-
ing season. The two higher rates of
glyphosate (2.2 and 3.2 kg ha-1) resulted
in an average 27% control of bindweed
stems the year after final application,
and increased wheat yield by 19% in
1989 and barley yield by 40% in 1990.

Imazapyr 0.38 and 0.75 kg ha-1 was ap-
plied in 1989 only. The treatments re-
spectively showed an average 97% and
100% control of field bindweed stems in
both the first and second year after ap-
plication and 100% in the third year.
Wheat yield was reduced by 52% and
97% respectively in 1989, due to residual
imazapyr. Barley yield was increased by
80% and 60% respectively in 1990 in the
imazapyr treatments. Field pea yield
was increased by 164% and 159% respec-
tively in 1991.

Introduction
Field bindweed (Convolvulus arvensis L.)
is a herbaceous, deep-rooted, twining
perennial that is considered to be one of
the world’s ten worst weeds (Holm et al.
1977). Its extensive root system can pen-
etrate to considerable depths (Derscheid
1978) and competes effectively for limited
soil moisture (Mitich 1991). Eradication of
field bindweed is unlikely as its seeds
have been reported to survive in soil for
at least 30 years (Timmons 1949).

Field bindweed stems first emerge in
September to October in South Australia,
flower in late December to January and
set seed in February to March. Field bind-
weed is a major problem in some inten-
sively cropped fields on heavy red-brown
earths in higher rainfall areas north of
Adelaide. The use of tyned cultivation
implements that break up the root system
and drag roots may have increased the
rate of spread of the weed – fragments of
roots as small as 5 cm can develop into
new plants (Swan and Chancellor 1976).
Field bindweed is willingly eaten by
sheep (personal observations) and cattle
(Sa’ad 1967). The trend to more intensive
cropping and, consequently, less grazing
in these areas may have increased the op-
portunities for field bindweed to spread
and increase in density.

A late application of 2,4-D or MCPA in
a cereal crop will reduce interference in
the harvesting process, but will not in-
crease yield as a result of reducing field
bindweed competition. Despite late emer-
gence in field crops, field bindweed infes-
tations markedly reduce yield (Black et al.
1994). It is therefore important to provide
recommendations for long-term control
of the weed in paddocks subject to fre-
quent cropping, in order to maximize the
productivity of these areas.

Data presented in this paper resulted
from an experiment that aimed to provide
herbicide recommendations for the long-
term control of field bindweed.
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Table 1. Effect of herbicide treatments on stem density of field bindweed in the short- and long-term, and on crop
yield.

crop yield
Treatment rate g ha-1 stems m-2 % of untreatedA

10/1/89 15/2/89 4/1/90 24/1/90 12/1/91 11/12/91 1989 1990 1991

Applied 12/1/89 and 5/1/90
2,4-D amine + W 1500 78 0 87 0 93 86 89
2,4-D ester 2400 90 8 92 3 87 113 87
MCPA amine + W 1500 82 0 77 0 81 85 107
dicamba + W 600 112 23 123 4 114 83 110
metsulfuron-methyl + W 6 116 56 131 84 162 80 85
chlorsulfuron + W 19 99 48 105 61 118 68 72
triasulfuron + W 26 86 64 88 77 91 76 102
clopyralid + W 600 76 69 80 48 105 88 84
fluroxypyr + W 375 82 27 85 M 103 94 98
fluroxypyr + W 750 112 13 106 16 92 90 119
2,4-D amine 1500
+ metsulfuron-methyl + W + 6 93 3 86 0 131 86 105
2,4-D amine 1500
+ chlorsulfuron + W + 19 103 6 101 0 83 102 103
dicamba 240
+ MCPA + W +1020 66 8 70 0 84 101 118
2,4-D amine 900
+ glyphosate + W + 450 95 19 93 0 103 106 113
glyphosate + W 1080 71 23 67 53 74 107 117
glyphosate + W 2160 124 14 93 42 86 117 144
glyphosate + W 3240 73 8 38 16 57 120 135

Applied 12/1/89
imazapyr 375 94 22 1 4 3 0 48 180 264
imazapyr 750 66 3 0 0 0 0 3 160 259

untreated 88 75 74 82 98 81 100 100 100

LSD (P=0.05) 28 33 56 33 41 23 25
(P=0.01) 37 44 74 44 54 31 35

W Non ionic surfactant (Agral 600) added at the rate of 0.2% V/V
A untreated 1989 Machete wheat yield: 1162 kg ha-1

untreated 1990 Galleon barley yield: 683 kg ha-1

untreated 1991 Dun field pea yield: 1150 kg ha-1

application in 1990, which was not re-
flected in stem numbers.

The low yield of the chlorsulfuron
treatment appears to have occurred by
chance as the treatment of 2,4-D plus the
same rate of chlorsulfuron resulted in ce-
real yields not significantly different from
those of the untreated.

Imazapyr was the only herbicide that
provided long-term control of field bind-
weed, and a second spray of these treat-
ments in 1990 was not necessary. There
was severe phytotoxicity and yield loss of
wheat from these treatments in the first
growing season after the application of
the imazapyr, especially at the high rate.
The marked barley yield increases in the
second year indicated that the herbicide
residues had substantially dissipated. The
yield from the 750 g ha-1 treatment was
lower than that from the 375 g ha-1 rate,
and approached statistical significance at
the 5% level. This may indicate the con-
tinuing presence of residues at a level
above the phytotoxic threshold. Addi-
tional evidence for this suggestion is that
the fitted curve from field bindweed stem

density to yield relationships for barley,
derived from data taken from the same
field (Black et al. 1994), result in predic-
tions that the yield increase from com-
plete control of the weed should have
been much greater. There was no sugges-
tion of residues reducing the field pea
yields in 1991. The long-term control of
field bindweed by imazapyr resulted in
very large pea yield increases and these
increases accord with predictions from
the fitted curve of field bindweed stem
density to yield relationships for field
peas (Black et al. 1994).

Allowing for differences between
glyphosate application rates, our results
indicate a much lower level of control at
the flower to bud stage compared to those
of Wiese and Lavake (1985), one year af-
ter application. In comparison to their re-
sults for 2,4-D, our results are worse,
showing no control at all. Similarly, our
results for glyphosate plus 2,4-D are
worse than those of Westra et al. (1992).

These differences may be due to differ-
ences in the relative susceptibility of the
populations to herbicides. Whitworth

and Muzik (1967) found that clones of
field bindweed from different areas of
North America differed in susceptibility
to 2,4-D. There is evidence that field bind-
weed is more easily controlled by herbi-
cides in areas of higher rainfall and hu-
midity than generally occur in South Aus-
tralia (Meyer 1978, Sherrick et al. 1986).
Therefore differences in climate between
South Australia and North America may
be an alternative explanation for the dis-
crepancies in the results.

By contrast, our results for imazapyr
are at least as good as those reported by
Schoenhals et al. (1990) and by Heering
and Peeper (1991), and indicate that in our
environment and with our populations of
the weed it is possible to use this chemical
to effectively control field bindweed for a
considerable period in fields that are
cropped, provided any necessary spot
spraying occurs along fencelines and in
areas missed by a boom sprayer. The
phytotoxic residues are of major concern
in relation to cropping cereals in the
growing season following application
and, possibly, the season after. However ,
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the discovery of wheat strains that are re-
sistant to imazapyr (Heering et al. 1992)
indicates that it should be possible to
breed wheat varieties that will allow the
crop to be grown successfully soon after
application of this chemical.

The cost of summer spraying of field
bindweed with imazapyr plus the cost of
foregoing a crop in the first season after
treatment is expensive. The cost of the
low rate imazapyr treatment in these data
is approximately A$150 ha-1. These costs
need to be exceeded by the benefits of in-
creased yields resulting from control of
field bindweed in the second and on-
going seasons if treatment is to be worth-
while. Recent observations of areas
sprayed five years previously with
imazapyr indicate excellent ongoing con-
trol and resultant crop yield increases. It
appears that successfully treated areas
can only be re-colonized from external
sources of propagules, not from regrowth
of existing perennial root systems. The
cost of treatment with imazapyr therefore
appears able to be amortized over a con-
siderable period of increased yield ben-
efits from satisfactory control of field
bindweed.
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