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Abstract    Sulfonylurea herbicides leach and persist
in alkaline soils. Some farmers have reported damage
to susceptible crops despite the availability of
recropping guidelines. The initial results of herbicide
trials in Victoria suggest that the guidelines are valid.
Chlorsulfuron and triasulfuron persist in alkaline soils
for two or more seasons while metsulfuron-methyl is
not found beyond the year of application.

INTRODUCTION

Sulfonylurea (SU) herbicides have a reputation for
leaching and persistence in alkaline soils in Australia
(Stork 1995; Ferris et al. 1995) and overseas (Moyer
et al. 1990). They are weak acids and highly soluble
under alkaline conditions (Beyer et al. 1988). These
characteristics favour increased movement of these
herbicides through soil at high pH.

Even very low concentrations of SU’s can cause dam-
age to susceptible species such as legumes and oilseeds.
Moyer et al. (1989) found that residues as little as 1%
of applied chlorsulfuron could damage susceptible
crops planted in the years after application.

Product labels have detailed recropping guidelines
based on soil pH, soil type and rainfall. Some farmers
have reported damage to susceptible crops despite the
availability of these guidelines. Therefore, a study was
undertaken to validate the recropping guidelines in
north western Victoria.

MATERIALS AND METHODS

The field trials were located at Walpeup (Mallee sand,
pH 7.4 and low organic matter of l-2%), Dooen (crack-
ing clay, pH 8.6, low organic matter of l-2%) and
Kaniva (sodic clay, pH 6.3 - 8.2, moderate organic
matter of 2-5%).

Soil residues of chlorsulfuron (applied as 1.5 g/ha pre-
emergent as DuPont Glean®), triasulfuron (25 g pre-
emergent as Novartis Logran®) and metsulfuron-me-
thyl (7 g post-emergent as DuPont Ally ®) were evalu-
ated with a lentil (Lens culinaris L.) bioassay. The full
method is described by Noy and Hollaway elsewhere
in these proceedings.

RESULTS AND DISCUSSION

Chlorsulfuron persists at Dooen (pH 8.6) for long pe-
riods (Table 1). Residues caused significant root length
reduction in the 0-40 cm soil profile in the first two
years after application. ELISA testing of subsoils to 2
m has shown low concentrations of chlorsulfuron to 1
m depth (unpublished data).

There did not seem to be any loss by leaching or break
down of the 1996 applied chlorsulfuron from the top
40 cm over summer (October 96 to June 97). By the
end of 1997 there had been some movement down the
profile but the concentrations still caused substantial
root length reduction. If there was no further loss of
chlorsulfuron over the 1997-98 summer then the level
of chlorsulfuron would be too high for susceptible
crops. For chlorsulfuron, more than 2 years would be
required for safe recropping with legumes and oilseeds
at Dooen. This is consistent with recropping recom-
mendations on the label.

Triasulfuron residues at Kaniva and Walpeup were sig-
nificant throughout the year of application but were
greatly reduced in the second year. Root length reduc-
tion in the sandy Walpeup soil was greater as there
was less herbicide to soil binding than in the Kaniva
clay.

At Walpeup carryover of triasulfuron to the second year
was greater following the 1997 application than the
1996. This was due to less leaching in the much drier
than normal winter in 1997.

Initial concentrations of metsulfuron after application
were lower than for chlorsulfuron or triasulfuron. This
may be because metsulfuron was applied at a lower
rate (4.2 g a.i.) than of either chlorsulfuron (11.25 g)
or triasulfuron (18.75 g). Also it is applied post-emer-
gent so less may reach the soil and it may be faster to
break down (Beyer et al. 1988) than either
chlorsulfuron or triasulfuron.
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Table 1. Lentil root length reduction (% of control)
due to herbicide residues.

Site and treatment, Depth (cm)
sampling date
(MAT) 0-10 10-20 20-40 40-60

Dooen - 1996 application of chlorsulfuron
Oct 96 (4) 55 52 37
Jun 97 (11) 52 50 34
Oct 97 (15) 20 45 24
Dec 97 (17.5) 30 48 15
Dooen - 1997 application of chlorsulfuron
Oct 97 (4) 6 54 12
Dec 97 (6) 61 55 11
Kaniva - 1996 application of triasulfuron
Oct 96 (4) 57 33 25
May 97 (11.5) ns ns ns
Aug 97 (14) 14 14 ns
Dec 97 (18) ns ns ns
Kaniva - 1997 application of triasulfuron
Aug 97 (3) 59 11 ns
Dec 97 (6.5) 37 ns ns
Walpeup - 1996 application of triasulfuron
Aug 96 (2.5) 71 63 57 ns
Oct 96 (4) 68 56 53 27
Jun 97 (12.5) ns 30 10 ns
Aug 97 (14.5) 16 14 19 24
Dec 97 (18) ns ns ns 10
May 98 (23) ns ns ns ns
Walpeup - 1997 application of triasulfuron
Aug 97 (2) 73 68 64 49
Dec 97 (5.5) 63 43 57 52
May 98 (10.5) 60 19 22 26
Dooen - 1996 application of metsulfuron-methyl
Oct 96 (2.5) ns ns ns
Jun 97 (10) ns ns ns
Oct 97 (13.5) ns ns ns
Dooen - 1997 application of metsulfuron-methyl
Oct 97 (2.5) 16 38 ns
Dec 97 (4.5) 16 19 ns
Kaniva - 1996 application of metsulfuron-methyl
Oct 96 (3) ns ns ns
May 97 (10) ns ns ns
Aug 97 (13) ns ns ns
Kaniva - 1997 application of metsulfuron-methyl
Aug 97 (1) 41 ns ns
Dec 97 (5) ns ns ns
Walpeup - 1996 application of metsulfuron-methyl
Aug 96 (1.5) 29 20 25 12
Oct 96 (3.5) ns 12 ns ns
Aug 97 (13.5) ns ns ns 15
Walpeup - 1997 application of metsulfuron-methyl
Aug 97 (0.5) 38 28 16 ns
Dec 97 (4) ns ns ns ns

ns: no significant residue detected.
MAT: months after treatment.

At Dooen and Kaniva minimal metsulfuron was de-
tected in 1996 but it was found in the first two
samplings after the 1997 application - the dry year. At
Walpeup metsulfuron was detected only during the year
of application. Metsulfuron’s recropping interval of 9
months seems to be acceptable in all cases. Of con-
cern was a 15% root length reduction in the Walpeup
40-60 cm depth 13.5 months after the 1996 applica-
tion. However, this small bioassay growth reduction
may not translate to damage to crops growing in the
field.

The initial results of this study confirm the recropping
guidelines on product labels.
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DISCLAIMER

The advice provided in this publication is intended as
a source of information only. Always read the label
before using any of the products mentioned. The State
of Victoria and its employees do not guarantee that the
publication is without flaw of any kind or is wholly
appropriate for your particular purposes and therefore
disclaims all liability for any error, loss or other con-
sequence which may arise from you relying on any
information in this publication.




