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Summary   Use of herbicides may restrict subsequent
crop options in southern Australia, but the same is not
true for northern Australia.  Dow AgroSciences and
QDPI have tested the safe plantback periods for a range
of herbicides commonly used in fallow in northeast-
ern Australia.  They have been consistently shorter than
for southern Australia and would generally allow safe
opportunity cropping.

Triclopyr, fluroxypyr, picloram, clopyralid, metosulam,
flumetsulam and atrazine were applied to bare soil in
small plot field trials and then crops were planted.
Summer crops cotton, sorghum, maize, sunflower,
soybean, mungbean, navy bean and peanut were
planted after winter application of the herbicides.  Safe
plant-back periods varied from 1 to >25 weeks.  Win-
ter crops wheat, barley, oats, chickpea, lupin, field pea,
canola, lucerne, subterranean clover, medic and faba
bean were planted after summer application.  Safe
plantback periods varied from 1 to >34 weeks.  These
are shorter than those observed in southern Australia.

INTRODUCION

Conservation farming, with retained crop stubble post-
harvest and fallow weed control with herbicides, has
been widely adopted in northern Australia since the
1970’s.  It aims to maximize soil moisture conserva-
tion, prevent weed-seed set or transplants, eliminate
hosts for insect and diseases and maximize available
nutrients for following crops (Somervaille 1992).

Glyphosate released by Monsanto in the late 1970’s,
was a key tool to help weed control in these systems
succeed.  However, not all broadleaf weeds were sus-
ceptible to glyphosate alone, so tank-mixes with
broadleaf herbicides were used for cost-effective broad-
spectrum weed control. The relative price reduction of
glyphosate and increase of broadleaf herbicides over
the last decade has added impetus to this trend.
Glyphosate was mixed with fluroxypyr for rhynchosia
(Rhynchosia minima (L.) DC.), cowvine (Ipomoea
lonchophylla J.M.Black), blackberry nightshade (Sola-
num nigrum L.) and Polymeria spp., with triclopyr for
prickly paddy melon (Cucumis myriocarpus Naudin)
and camel melon (Citrullus lanatus (Thunb.) Matsum.
& Nakai var. lanatus), with clopyralid for medics and

thistles and with picloram + triclopyr for common
sowthistle, (Sonchus oleraceus L.), Polymeria spp. and
camel or prickly paddy melon control in fallow.

Use of herbicides in fallow can restrict opportunity crop
options for either summer or winter crops due to crop
sensitivity to soil residues of herbicides.  Successful
opportunity cropping in conservation farming systems
relies on planting flexibility to maximize water use
efficiency and profitability.  Dow AgroSciences and
QDPI research over the past decade has aimed to de-
termine the safe plantback periods for summer and
winter crops for a range of herbicides, to help main-
tain opportunity crop options.

MATERIALS AND METHODS

QDPI Research   Crop responses were measured in
58 field experiments (36 with winter applied herbi-
cides, 22 with summer applied herbicides) at 17 sites
over 4 seasons (not all of these included metosulam or
flumetsulam).  Sites were from Capella in the north to
Goondiwindi in the south with soils mostly vertosols
or ferrosols.  Soil pH ranged from 5.5 to 9 and clay
content ranged from 17 to 72%.

Herbicides were applied to bare soil at the recom-
mended times and rates (for normal crop or fallow use)
and in most cases, double label rates.  (Metosulam was
applied at 5, 10 and 20 g ha-1 and flumetsulam was
applied at 20 or 40 g ha-1).  Treatments were replicated
3 or 4 times.  The sites were maintained weed-free with
applications of glyphosate, and were not cultivated
between spraying and sowing.

Crops were sown into the treated soil at different in-
tervals (2 to 20 months) after spraying.  The choice of
crop was determined by the farming system for each
sub-region of Qld.  Crops were sown directly into the
field plots when rain or irrigation permitted.  Other-
wise, undisturbed soil cores (20 cm depth, 10 cm di-
ameter in PVC tubes) were sampled at random from
each plot (2 to 8 cores per plot), transported back to a
glasshouse and sown with crops.  Seedlings were
thinned to 2 per tube.  Seedling shoot dry matter was
measured at 3 to 4 weeks after sowing in the field and
glasshouse.  Grain yield was measured from most field
plots at crop maturity.  Each set of crop response data
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was analysed using analysis of variance.  Rainfall and
air temperatures were measured, and the cumulative
maximum air temperature was calculated for each re-
cropping interval.

Safe plantback periods were determined by the lack of
effect of herbicide soil residues in seedling dry weights
and yields (Walker et al. 1998).

Dow AgroSciences Research   Trial design was
randomised complete block with three or four replica-
tions.  Sites were located at Breeza, NSW and Dalby,
Gatton and Emerald, Queensland.

Treatments were applied with Azo precision gas pow-
ered sprayers or similar equipment, at spray volumes
of 80 to 120 L ha-1 and pressures of 200 to 300 kPa via
flat fan spray tips.  Herbicides were applied to bare
soil to simulate worst case carryover situations.  Sprays
were timed from as far as 34 weeks to 1 day preplant
depending on the trial, herbicide and crop to be planted.
Trial areas were maintained weed free with glyphosate.

Crops were planted at 90° to the line of spraying in all
trials. Crops were generally grown dryland, however
in very dry seasons irrigation was used to ensure crop
establishment.

Assessments   Crops were assessed from 1 week after
emergence to harvest, to determine effects of soil
residues on crop establishment, growth and final yield.
A scale of 0 to 100 was used for subjective visual as-
sessment of symptoms where 100 = complete crop loss.
In some trials crop emergence counts, seedling dry
weights and/or visual emergence assessments were
done.  In these cases, the same rating scale was used.
Where injury symptoms for crops were obvious and
severe initially, crop yields at harvest time were taken.
The crop yields have not been listed with tabulated
plantback data as visual injury ratings showed clear
enough trends across trials, to give confidence in pro-
posed plantback periods.

Safe plantback periods for particular herbicide rates
and crops were determined by finding the preplant time,
when herbicides applied resulted in <10% crop injury.
Where injury was obvious, the previous ‘clean’ plant-
ing time was used as the safe period. Where there were
variations in data across trials, the most conservative
safe period was used.  Higher herbicide rates some-
times resulted in a shorter plantback period than a lower
rate.  The longer plantback period was used for the
higher rate.  Crops where one trial was done were con-
sidered observations only.  Data was analysed using
analysis of variance.

RESULTS AND DISCUSSION

QDPI Research   Relationships between seedling
biomass reductions and yield were as follows:

• seedling biomass reductions of <30% resulted
in no significant yield losses

• seedling biomass reductions of 30 to 50%
sometimes resulted in some yield losses or
crops recovered without any yield loss;

• seedling biomass reductions of >50% usually
resulted in substantial yield losses (Walker et
al. 1998).

QDPI and DowAgroSciences Results   Plantback pe-
riods for fluroxypyr, triclopyr, clopyralid, metosulam,
flumetsulam and picloram-based herbicides to several
summer and winter crops in northern New South Wales
and southern and central Queensland cropping areas
are shown in tables 1 and 2.  The number of trials is
shown in brackets.

These plantback periods are generally shorter than
those observed for crops in southern Australia.
Metosulam, flumetsulam and picloram, for example,
have labelled plantback periods of 9 months, 0 to 24
months and up to 2 years, respectively, in southern
Australia.  Some are longer than appear on herbicide
labels and the labels will be updated.

CONCLUSIONS

Safe plantback periods were determined for important
crops in northern Australia.  They are generally shorter
than those for southern Australia.  New herbicide la-
bel plantback periods should reflect these shorter
plantback periods for northern Australia to maximise
flexibility in opportunity crop situations.
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314 Table 1. Safe plantback periods in weeks, for several herbicides before planting winter crops, in northern NSW and Qld.

Herbicide Rate Wheat Barley Oats Chickpea Chickpea2 Lupin Field Pea Canola Lucerne Subclover Medic Faba Bean
(g ha-1)

fluroxypyr   75    1 (2)     1 (2)     1 (1)     3 (1)

150    1 (4)     1 (4)     1 (2)     1 (3)     5 (1)      2 (1)

300    1 (2)     1 (2)     1 (1)

triclopyr   48    1 (4)     1 (4)     1 (2)     1 (3)     3 (1)      2 (1)

  96    1 (4)     1 (4)     1 (2)     1 (3)     3 (1)      4 (1)

192    1 (2)     1 (2)     1 (1)

clopyralid   21    1 (2)     1 (2)     2 (1)     3 (1)

  45    1 (4)     1 (4)     1 (2)   12 (3)     5 (1)      8 (1)

  90    1 (2)     1 (2)     12 (1) 1     5 (1)

180    1 (1)     1 (1)

metosulam     5 12 (3)   12 (4)     1 (2)   12 (4)  54 (4)    4 (2) 10 (2)   16 (2)   12 (3) 10 (2) 10 (1)      8 (1)

  10 12 (1)   12 (2)   12 (2)    54 (3) 1    4 (2) 12 (2)   24 (2)   12 (2) 12 (2) 12 (1)

  20     12 (1) 1     12 (1) 1    4 (1)    8 (1)    24 (1) 1   16 (1)

flumetsulam   20 15 (2)   18 (3)   16 (3)  54 (3) 24 (1) 16 (1)   24 (1)   24 (2)    24 (1)

  40 15 (2) >18 (3)   16 (3)    54 (2) 1 24 (1) 16 (1)   24 (1)   24 (1)    24 (1)

  80   >18 (1) 1   24 (1) 24 (1) 24 (1) >24 (1) >24 (1) >24 (1)

picloram/2,4-D 37.5/100 14 (2)   12 (2)   12 (2)   34 (2)    26 (1)

picloram + triclopyr     40 + 26 (2)   12 (2)   12 (2) >34 (2) >26 (1)
120

Fluroxypyr   150 16 (2)   24 (2)   16 (2)   24 (2)      8 (1)
+ atrazine 1000

picloram/2,4-D 37.5/100 24 (2) >24 (2) >24 (2) >24 (2)    24 (1)
+ atrazine 1000

 (  ) = no. of trials.
1 plantback for lower herbicide rate used because longer than higher rate.
2 Treatments applied previous winter, rather than summer as for previous chickpea column.
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Table 2.  Safe plantback periods in weeks, for several herbicides before planting summer crops, in northern NSW and Qld.

Herbicide Rate (g ha-1) Cotton Sorghum Maize Sunflower Soybean Mungbean Navy Bean Peanut

fluroxypyr     75    1 (7)      1 (6)    1 (4)    2 (6)    1 (3)    1 (1)

  150     2 (7)      1 (6)    1 (4)    2 (6)    1 (3)    1 (1)

  300   4 (5)      1 (4)    1 (3)    2 (4)    2 (2)    1 (1)

  450     4 (1) 1

  600   4 (1)

1200 >4 (1)

triclopyr     48    1 (6)      1 (6)    2 (4)    1 (6)    1 (3)    1 (1)

    96    2 (6)      1 (6)    2 (4)    5 (6)    1 (3)    1 (1)

  192    2 (4)      1 (4)      2 (3) 1      5 (4) 1    1 (2)    1 (1)

clopyralid     21    2 (5)      1 (5)    1 (4)   5 (5)    1 (3)

    45    4 (6)      2 (6)    2 (4)   8 (6)    1 (3)    1 (1)

    90    8 (5)      2 (5)    2 (3) >8 (5)    2 (3)

  180 >8 (1)      2 (1)      2 (1) 1 >8 (1)    2 (1)

metosulam       5  21 (8)      25 (12) 25 (7) 18 (7)  25 (5)    8 (5) >25 (3) >25 (4)

    10    21 (4) 1  >25 (8) 25 (5) 18 (4)  25 (5)      8 (3) 1 >25 (3) >25 (4)

    20    >25 (1) 1   18 (1) 1

flumetsulam     20 21 (6)    25 (9) 23 (7) 25 (4)  17 (4)

    40 21 (2)    25 (5) 23 (5) 25 (2)    17 (2) 1

 (  ) = No. of trials.
1 plantback for lower herbicide rate used because longer than higher rate.




