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-------------------------------- Fo r application rates of metsulfuron of 

Tolerance of four pasture legumes and a perennial up to 4.2 g ha" aj ., a minimum interval of 

ryegrass to pre-sowing applications of metsulfuron 9 months between application and the 
sowing of pasture legumes is recom-

methyl on acid soil. mended (Anon 1987), although most of 
the supporting research in South Aus
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Summary 
On a podzolic soil of pH 5.4 (l:5 HP), 
metsulfuron methyl at rates up to 12 8 
ha·t a.i. applied in November did not af
fect the germination or growth of five 
pasture cultivars sown the following 
May. The cultivars tested were sublerra· 
nean clover (Trifolium subterran eJlm L.) 
cvv. Karridale and Trikkala, baJansa clo
ver (T. miclJelia1lum Savi var. baiansile 
Boiss.) cv. Paradana, white clover (T. 
repens L.) cv. Haifa and . perennial 
rye grass (Lolium perem.e L.) cv. Ellett. 
Consequently, metsulfuron may have a 
role on acid soils in providing effective 
control of some troublesome weeds on 
old pasture land in the year before 
resowing pastures. Although metsuli
uron can be used for control of bracken 
(Pteridium esculenhlm (Forst. f.) Nakai) 
in summer-autumn, the registered rate 
of 36 g ha-I a.i. applied in January to 
chemically fallowed pasture caused un
acceptable reductions in the growth of 
all five cultivars sown in May. Howeve,r, 
metsulfuron applied in January at 12 g 
ha·1 a.i., or in April at 6 g ha·1 a.i., was 
tolerated satisfactorily by May-sown 
perenn.ial ryegrass. 

Introduction 
Direct driliinSt the sowing of crops o r pas
tures into uncultivated soil afte r some 
form of herbicidal weed contro l, is a rec
ognized pasture establishment technique 
that is becoming popular in the higher 
rainfall area s of South Australia . Com
pared to sowing into cultivated ground, 
direct drilling o f pastures has advantages 
in reduced labour require ments and ero
sion risks (Rowe and Johnson 1988) and 
in the reduced incidence of broadlea f 
weeds such as ca peweed (Arctotheca 
calendliia (L.) Levyns.) and perennial sor
rel (Rumex acetosella L.) shoots after sow
ing (Mitchell et al. 1991) . 

Kloot (1986) drew attention to succes
sive changes in weed flora in cropping 
systems with the evolution and use o f dif
ferent families o f herbicides. We believe 
that similar events are occurring in per
manent pasture systems in South Aus
tralia. For example onion grass (Romulea 
rosea (L.) Ecklon var, allstralis (Ewart) de 
Vos) and, to a lesser extent, sorrel (as 
seedlings) are prevalent weeds in newly 
sown, direct drilled pastures in the Mo unt 
Lofty Ranges region (P.O. Fairbrother per-

sonal communication) . Here the use o f 
phenoxy herbicides for 'spray-grazing', 
glyphosa te or paraquat herbicides fo r 
chemical topping and the adoption of di
rect drilling provide the selection pressure 
favouring these harder-to-kill, perennial 
weeds. 

The contro l o f weed competition in 
newly sown pastures is critical, particu
larly fo r pe rennial pasture species 
(Cam pbell el al. 1987) and onion grass and 
sorrel are seen as weeds limiting the suc
cess of direct drilling. 

We have recorded densities o f onion 
grass of up to 2500 plants m·l in direct 
drilled pastures in the Mount Lofty 
Ranges. Glyphosate has some activity on 
this weed but timing for effective control 
is around the two leaf stage (Duckworth 
1984), precluding the direct drilling of 
pastures before the end of June. 

Sorrel can be a competitive weed, with 
densities of only 50 plants m-l able to sig
nificantly reduce cereal crop yields (Keys 
and Duncan 1989), and sowings of peren
nial grasses and clovers can fail unless it is 
control1ed before sowing. 

Metsulfuron methyl (under the trade 
name AII}4 is registered for the control of 
sorrel in cereal crops. It has also shown 
activity on bulbous weeds, including on
ion grass (Maslen et al. 1988, Mitchell etal. 
1992). It has potential for the control of on
ion grass and sorrel in o ld pasture land in 
the year prior to direct drilling pastures 
(autumn sowing). Metsulfuron also con
tro ls subterranean clover and annual 
medics (Medicago spp.) (Anon 1987), and 
has also been used commercially for the 
control of salvation Jane (Echium 
plalliaginelllll L.) and docks (Rlllllex spp.) 
in old pasture land . 

Bracken (Pteridilml esculentum (Forst. f.) 
Nakai) is sometimes a problem perennial 
weed on lighter soils in the Mt. Lofty 
Ranges and metsulfuron also has activity 
on this w eed . Metsulfuron is registered 
(under the trade name Brush Of!"'), for 
bracken control at 36 g ha" a.i. applied in 
summer-autumn. 

A potential problem associated with 
metsulfuron applications before resowing 
pastures is its residual action in the soil. in
formation is lacking however, on safe 
recropping intervals for pasture species on 
acid soils when metsulfuron is used either 
in spring for weed control or specifically in 
summer-autumn for bracken control. 

tralia was conducted on alkaline Mallee 
soils (D.J. McQuinn personal communica
tion). 

A field trial was established in 1989, to 
assess the effect o f metsulfuron, at rates of 
6 to 72 g ha-I aj., applied between Novem
ber and the following April, on the estab
lishment and herbage production of four 
pasture legumes and a perennial ryegrass 
sown in the fo llowing May. 

Materials and methods 

Site 
The trial was conducted at the F1axley Re
search Centre in the Mt. Lofty Ranges of 
South Australia (Latitude 34' 52'5, Longi
tude 138' 30'E). F1axley has a Mediterra
nean climate with a mean annual rainfall 
of 800 mm . Monthly rainfall records over 
the duration of this experiment, along 
with long-term averages, are given in Ta
ble 1. The rainfall received between No
vember 1989 and May 1990 was well be
low average (144 mm received versus 328 
mm average), but rains received after 
May were slightly above average for this 
district. 

Table 1. Actual and long-term 
average monthly rainfan (mm) for 
Flaxley. 

Month Actual Average 

November 1989 48 43 
Decem ber 1989 11 35 
January 1990 3 28 
February 1990 20 27 
March 1990 1 33 
April 1990 35 66 
May 1990 26 96 
June 1990 141 110 
July 1990 126 108 
August 1990 118 107 
September 1990 63 89 
October 1990 80 70 

The soil is a red podzolic with a classifi
cation Dr 2.21 (Northcote 1979) . The 0 to 
10 cm soil horizon has a pH of 5.4 (1:5 
water test va lue). The top 20 em is a grey 
sandy loam over a mottled red clay sub
soil. 

The site was occupied by a rundown 
subterranean clover-based pasture, com
prised of capeweed, long storksbill 
(Erodilllll bolrys (Cav.) Bertol.), perennial 
ryegrass (Lolium perenne L.) cv. Grass
lands Nui, subterranean clover (Trifolium 
subterraneum L. var. yallninicum (Katz . et 
Morley) Zohary & Heller) cv. Yarloop 
and rat's tail fescue (Vllipia my'''os (L.) J. 
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Gmelin) . The entire site was chemically 
fallowed using glyphosate at 720 g ha·1 a.i. 
on Novem ber 20, 1989. 

Herbicide treatments 
Metsulfuron treatments were applied in 
3 m wide strips, over two replicated 
blocks. Treatments were applied through 
flat fan, SSllOOI nozzles mounted on a 
hand-held, 3 m wide boom, pressurized 
by carbon dioxide and applied at a rate of 
100 L ha·l . Metsulfuron was applied at 6, 
12,36 and 72 g ha·1 a.i . on November 20, 
1989, at 12, 36 and 72 g ha" a.i. on January 
16,1990, and at 6 and 12 g ha" a.i. on April 
4, 1990. 

The entire site was sprayed with 
paraquat/diquat at 500/300 g ha" a.i. on 
May I , 1991 to control emerging weed 
growth at the opening of the growing sea
son. On the following day, five pasture 
cultivars were sown individually in four 
replicated strips across, and at right an
gles to the metsulfuron treatment strips. 
This layout produces a criss-cross pattern 
of cultivar rows and herbicide columns 

known as a strip plot design. This experi
menta I deSign, explained and used by 
Evans <I al. (1989), has been used fre
quently in evaluating the to lerance o f crop 
and pasture cultivars to pesticide trea t
ments in South Australia (Murrie and 
Stephenson 1985). 

Pasture cultivars 
The pasture cultivars sown were subter
ranean clovers (T. subterraneum (L.) var. 
sublerran<lIm (Katz. <I Morley) Zohary & 
Heller) cv. Karridale, (T. sllbterrmleum va r. 
yannjnicum) cv. Trikkala, balansa clover 
(T. michelianum Savio var. balansae 8oiss.) 
cv. Paradana, white clover (T. repens L.) 
cv. Haifa and perennial ryegrasscv. Ellett. 
The cultivar strips were 1.3 m wide and 
were sown with a narrow-pointed seeder, 
so as to minimize soil disturbance. Sow
ing rates w ere 20 kg ha·1 for subterranean 
clover and perennial ryegrass, and 10 kg 
ha·1 for balansa and white clover. Allleg
ume seed was inoculated with the appro
priate Rhizobia and lime pelleted immedi
ately prior to sowing. 

Table 2. Plant densities (No m" ) for sown cultivars 72 days after sowing. 

Metsulfuron treatment Karridale Trikkala Paradana Haifa Ellett 
Application Rate 
Date (g ha" a.i.) 

Nil metsulfuron 170 173 191 99 147 
November 20, 1989 

6 189 156 161 116 187 
12 198 177 230 99 161 
36 193 128 255 173 153 
72 137 128 159 102 227 

January 16, 1990 
12 165 133 132 92 169 
36 65 16 19 38 115 
72 45 7 47 8 132 

April 3, 1990 
6 77 15 58 27 136 

12 12 4 7 13 133 

LSD (p=0.05) 39 32 96 54 NS 

Table 3. Herbage production (kg dry matter ha" ) for sown cultivars 156 
days after sowing. 

Metsulfuron treatment Karridale Trikkala Paradana Haifa Ellett 
Application Rate 
Date (g ha" a .i.) 

Nil metsulfuron 3438 3212 3177 628 361 2 
November 20, 1989 

6 3906 2856 3069 938 3491 
12 3506 2838 3369 581 3382 
36 3550 2675 2763 669 5350 
72 2588 2088 2413 263 2603 

January 16, 1990 
12 2475 1063 1750 388 2981 
36 681 94 244 35 2048 
72 550 78 731 131 1851 

April 3, 1990 
6 444 125 644 81 3205 

12 115 64 81 50 2258 

LSD (p=0.05) 1098 860 635 435 829 

Management 
Superphosphate and sulphate of potash 
were broadcast at 100 kg and 50 kg ha" 
respectively during the sowing operation. 
Red legged earth mite (Halotydeus destmc
tor Tucker) was contro lled with ometh
oa te insecticide ten days after sowing. 

Measurements 
Densities o f sown cultivar seedlings were 
measured on July 13, 1990 (72 days after 
sowing) . Counts were taken from three 
quadrats (each measuring 0.1 m' ) per 
plot. 

The herbage yield from all plots was 
measured on October 5,1990 (156 days af
ter so~ing) . Because weeds were present 
in some plo ts, the pro po rtion of sown 
plant material was assessed visually for 
each plot before cutting. Herbage samples 
were cut with a rotary mower down to a 
height of 2 cm from a 0.5 m' quadrat in 
each plot. Samples were then oven-dried 
for 24 hours at lOO·C and weighed to de
termine dry matter production. The visual 
estimates were then used to determine the 
contribution of sown cultivars to herbage 
yield. 

Statistical analyses 
All field data were subjected to two-way 
analyses of variance. 

Results 

Trial conditions 
Conditions were satisfactory for pasture 
establishment in May-June, and all sown 
species established well where metsulf
uron was not used (Table 2) . Onion grass 
and sorrel (seedlings) volunteered as 
weeds across the plots at densities averag
ing 130 and 21 plants m" respectively. The 
incidence o f sorrel was low er in plo ts 
where metsulfuron had been applied in 
January or April. There were no o ther dif
ferences in the incidence o f these weeds 
between metsulfuron treatments or pas
ture cultivars. 

Seedlillg densities 
Metsulfuron applied in November a t 
rates up to 36 g ha" a.i. did not reduce the 
establishment densities of any of the sown 
species, except for Trikkala which re
corded a 26% reduction in seedling den
sity. Trikkala was also the only cultivar to 
record a Significant (p<0.05) reduction in 
seedling density after the January appli
cation of 12 g ha·1 a.i. Higher rates applied 
in January, and all trea tments applied in 
A pril, resulted in significant (p<0.05) re
ductions for aU legume cultivars. The es
tablishment of Ellett was not significantly 
affected by any of the metsulfuron treat
ments. 
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Herbage production and pasture 
composition 
Metsulfuron applied in November at 
rates up to 36 g ha-1 a.i . did no t reduce 
herbage production of any of the species 
(Table 3). Applications of 72 g ha·' aj. at 
this time however, did cause significant 
(p<0.05) reductions in yield from 
Trikkala, Paradana and Ellett. 

The majority of ,metsulfuron treatments 
applied in either January or April signifi
cantly reduced herbage yield of all pas
ture cultivars. The exceptions were 12 g 
ha-' a.i. applied in January for Karrida1e, 
Haifa and Ellett; and 6 g ha·' a. i. applied in 
April for Ellett. 

November applications of metsulfuron 
up to 36 g ha·1 a.i . did not reduce the sown 
cultivar content (%) of any pasture 
swards, however the majority of January 
and April treatments caused significant 
(p<0.05) reductions in &Own legume con
tents (Table 4). In general, the proportion 
of Ellett in swards sown with this cultivar 
was unaffected by the range of 
metsulfuron treatments. 

This conclusion may app ly more 
widely across southern Australia . In a 
field trial in Victo ria, metsulfuron applied 
at 12 g ha-I a.i. in November to a soil of pH 
4.8 did not affect the growth of subterra
nean clover, white clover or three peren
nial grasses sewn the following May (D.J. 
McQuinn personal communication). 

The proposed recropping interval may 
not apply to soils where lim ing materials 
have been applied to soils any time be
tween the determination of soil pH and 
the resowing of pastures. 

The safety of November applications up 
to 12 g ha·j a.i. allows several potential 
roles for metsulfuron on acid soils to be 
explored. Metsulfuron may have a role in 
prOViding more effective weed control in 
old pasture land in the season before 
resowing, where either onion grass, sor
rel, undesirable subterranean clovers, sa l
vation Jane or docks are serious weeds. In 
preliminary field work on land infested 
with onion grass, significant increases in 
the establishment densities o f cocksfoot 
(Dactyli, glomerata L.) and phalaris 

Table 4. Sown cultivar contribution (%) to total sward herbage yield 156 
days after sowing. 

Metsulfuron treatment Karridale Trikkala Paradana Haifa Ellett 
Application Rate 
Date (g ha·' a.i.) 

Nil metsulfuron 
November 20,1989 

January 16, 1990 

April 3, 1990 

LSD (p=0.05) 

Discussion 

6 
12 
36 
72 

12 
36 
72 

6 
12 

November applicatiolls 

82 

85 
84 
87 
58 

73 
26 
26 

19 
6 

18 

For seils of pH less than 5.5 in the Mt. 
Lofty Ranges, metsulfuron can be applied 
at rates up to 12 g ha-J a.i., as late as No
vember of the preceding year, without the 
risk of residual herbicide damage to pas
ture species sown the following May. This 
represents a sa fe recropping interval of 5 
months for applications of up to 12 g ha·' 
a.i., compared to the currently recom
mended interval of 9 months for up to 4.2 
g ha-I a-i. The below average rainfall for 
the November-May period in this trial in
creases the degree of confidence in the 
metsulfuron rates demonstrated as safe 
for recropping at this site, as metsulfuron 
breakdown is slower in drier soil condi
tions (Anon 1987). 

80 77 18 85 

74 69 25 79 
76 74 14 85 
71 73 20 88 
71 69 14 79 

44 49 17 85 
5 14 2 71 
4 32 8 78 

6 19 3 78 
2 3 1 76 

11 14 12 8 

(PltIt[nris nquatica L.) were achieved by 
controlling this weed wi th metsulfuron 
before sewing (Mitchell et al. 1992). 

Further resea rch is required to deter
mine optimum timing for the control of 
these weeds, with a preference towards 
later timings to minimize herbage losses 
in that year. 

Summer - autllltlll applicatiolls 
Metsulfuron applied in January at 36 g 
ha -J a.i. caused W1acceptablereductions in 
herbage yields from all pasture cultivars, 
however this timing and rate corresponds 
with the registered use of metsulfuron for 
bracken control. It would appear that the 
sowing of perennial ryegrass / clover pas
tures in autumn is not feasible if bracken 
has been controlled with metsu1furon in 
the preceding summer, however the treat-

ment was applied to chemically fallowed 
ground in this trial. It is not clear whether 
the same residual damage would occur 
where treatments are applied to heavy in
festations of bracken, as dense stands 
would intercept far more herbicide before 
it contacted the soil. 

Ellett perennial ryegrass had acceptable 
tolerance to metsulfuron at6 g ha-I a,i. ap
plied 4 weeks presewing. 

Comparisoll of pasture cultivar 
tolera /lces 
Trikkala subclover was less tolerant than 
other tested cultivars to pre-sewing appli
cations of metsulfuron. Seedling densities 
fo r Trikkala were significantly (p<0.05) 
reduced after a November application of 
36 g ha·' aj . o r a January applica tion of 12 
g ha-I a.i., but not for other cultivars, The 
herbage production data alse suggested 
that Paradana may be more susceptible to 
residua l metsu1furon damage than 
Ka rridale or Haifa. 

Ellett's tolerance to the April applica
tions suggests some potential to use 
metsulfuron as little as fo ur weeks before 
sowing ryegrass monocultures on acid 
soils, however further screening of a 
range o f ryegrasses to short interval, 
presowing applications of metsulfuron is 
required. Particular emphaSiS should be 
given to screening Italian ryegrass (Lolium 
muItifIorum Lam.) cultivars, which are 
more o ften sown as monocultures than 
perennial ryegrass. 
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