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Abstract   Field evaluation of tank-mixes of picloram
triisopropanolamine (200 g a.i. L-1) and metsulfuron
methyl (600 g a.i. kg-1) applied by high volume hand-
gun on blackberry (Rubus fruticosus L. agg.) and com-
mon bracken (Pteridium esculentum [G. Forster]
Cockayne) commenced in the summer of 1992/93 in
southern New South Wales.  A combination of six parts
picloram and one part metsulfuron methyl was selected
for further field evaluation during summer 1993/94.

An extruded water-soluble granule was included for
summer 1994/95 as well as additional brushweeds,
gorse (Ulex europaeus L.) and lantana (Lantana
camara L.).  Field trials continued during summer
1995/96, a wider range of adjuvants were also evalu-
ated and final evaluations were made the following
season.

     Trial results over several seasons from a wide range
of field locations indicated that high volume handgun
spraying of a combination of six parts picloram rang-
ing from 30 to 50 g a.i. (as amine formulation) plus
one part metsulfuron methyl ranging from 5 to 8.3 g
a.i. 100 L-1 water with BS1000TM nonionic surfactant
at 0.1% v/v gave high levels of control of common
bracken and blackberry when growing together and
lantana under growth conditions considered to be ad-
equate.  Control of gorse was not as effective as the
commercial standard, picloram + triclopyr (Grazon*
DS).

INTRODUCTION

Herbicides continue to be necessary where eradication
or high levels of control of blackberry, common
bracken, lantana and gorse are required.  Picloram-
based herbicides (Grazon* DS, Tordon* 75-D) and
triclopyr (Garlon* 600) are registered for control of a
wide range of brushweeds by foliage spraying but are
not effective on common bracken.

A twin-pack combination of picloram (liquid) and
metsulfuron methyl (granule), 16:1 ratio (Combo*)
containing 64 g a.i. picloram and 4 g a.i. metsulfuron

methyl per 267 mL container is registered and used in
South America for mixed weed populations including
Pteridium aquilinum (L.) Kuhn, Clidemia spp.,
Melochia sp., Cassia sp., Mimosa sp. and Bauhinia
sp.  The general use rate for handgun spraying is one
container 100 L-1 of water with no added adjuvant.
Results of field trials in Eastern Australia with a dif-
ferent combination of these active ingredients are pre-
sented in this paper.

MATERIALS AND METHODS

Trials commenced in New South Wales during sum-
mer 1992/93 and a combination of six parts picloram
and one part metsulfuron methyl with 0.1% v/v BS1000
nonionic surfactant was chosen from this work.  Fur-
ther field trials with this combination continued in New
South Wales (blackberry, common bracken), Victoria
(gorse) and Queensland (blackberry, lantana) in sum-
mer’s 1993/94, 1994/95 and 1995/96.

     Handgun spraying (high Volume) to the point of
run-off was by motorised pump and a spraying sys-
tems 43LA variable cone spray-gun with a D6 orifice
without a swirlplate.  Spray pressure was 750 to 1000
kPa and spray volume approximately 3000 L ha-1.
Treatments were in a completely randomised design
with three replicates.  Visual ratings were made for
brownout, control and regrowth.  Treatments included
tank-mixes of picloram triisopropanolamine (200 g a.i.
L-1) and metsulfuron methyl (600 g a.i. kg-1) over the
entire trial period and from summer 1994/95 included
an extruded water soluble granule. A wider range of
adjuvants was evaluated during summer 1995/96.

RESULTS

Mean percent brownout 1.5 to 2.0 months after spray-
ing blackberry and common bracken over the three
spraying seasons is shown in Figure 1.  Picloram/
metsulfuron methyl shows a clear dose response on
both plants.  On blackberry the top four rates gave more
brownout than metsulfuron methyl and much less than
picloram/triclopyr (Grazon DS).
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Figure 1. Mean percent brownout of blackberry and common bracken, 1.5-2.0 months after spraying, in the
seasons of 1993/94, 1994/95 and 1995/96

Table 1. Summary of picloram/metsulfuron field trial results for control of blackberry (RUBFR) by handgun
spraying in the summers of 1993/94, 94/95, 95/96.

Bayer Code RUBFR
Year 1993/94 1994/95 1995/96
No. trials 6 5 7

Treatment Rate Percent regrowth, 12 months after spraying  Mean

picloram / 58.3*   8.1 (4 2)   0.7 (0.5) 1.7 (1.4)   3.5 (2.9)
metsulfuron  methyl 46.7* 10.0 (4.5)   0.6 (0.3) 5.2 (3.7)   5.5 (3.8)

35.0* 17.2 (5.1)   4.7 (2.0) 8.8 (5.6) 10.5 (5.1)
23.3* 21.7 (4.7)   7.4 (3.7) - 15.2 (5.5)
11.7* 30.6 (8.3) 19.1 (9.8) - 25.4 (9.1)

metsulfuron methyl 6.0* 20.3 (9.6)   8.3 (6.8) 2.8 (2.1) 10.9 (7.6)

triclopyr / picloram 200** 12.2 (8.2)   7.3 (4.1) 2.5 (1.1)   7.1 (5.4)

(  )   Standard deviation.
* g a.i. 100 L-1 + BS1000 0.1% v/v, picloram/metsulfuron methyl 6:1 ratio.
** Grazon DS triclopyr/picloram 3:1 ratio.

On common bracken the top two rates gave more
brownout, 35 g a.i. 100 L-1 was similar too and the
lowest two rates gave less brown-out than metsulfuron
methyl.  There was seasonal variation with speed of

brownout being slowest following 1993/94 spraying
and quickest following 1995/96 spraying (data not
shown).
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A summary of mean percent regrowth of blackberry,
12 months after spraying in the summers of 1993/94,
1994/95 and 1995/96 and the mean regrowth across
all seasons, is shown in Table 1.  A similar summary
for common bracken, 12 months after spraying, is
shown in Table 2.

Dose Response  For blackberry there was a clear dose
response in all seasons. The three highest rates of
picloram/metsulfuron gave mean regrowth for all spray-
ing of 3.5%, 5.5% and 10.5% respectively. The two
lowest rates were much less effective.  Metsulfuron
methyl gave a mean 10.9% regrowth and triclopyr/
picloram gave a mean of 7.1%.

There was a significant and more than expected in-
crease in regrowth for all treatments between ratings
at 9 months and at 12 months following 1993/94 spray-
ing which was judged to be a difficult season for best
control (data not shown).

On common bracken the three highest rates of picloram/
metsulfuron gave a high level of control and a low
level of variance as measured by the low incidence of
regrowth, mean 1.8 to 4.8%.  Metsulfuron methyl gave
a mean regrowth of 10.4% over the three seasons and
varied from 19% after 1993/94 spraying, 12.6% after
1994/95 spraying and 5.1% after 1995/96 spraying.

Picloram/triclopyr (Grazon DS) as expected showed a
high level of regrowth of common bracken (85%).

Minitab 12.2 for Windows was used to calculate Log-
Probit Dose-Response plots.  The following data is
for calculated regrowth suppression (YCALC%) with

a  95% confidence interval (CI for Y) for dose rates of
picloram/metsulfuron methyl 6:1 ratio (X) over all three
seasons field trials on RUBFR and PTEES. The fol-
lowing data was produced for RUBFR.

58.3 g 100 L-1 YCALC 99.3%, 95% CI for Y(98.7,99.6)

46.7 g 100 L-1 YCALC 97.7%, 95% CI for Y(96.8,98.3)

35.0 g 100 L-1 YCALC 94.9%, 95% CI for Y(93.3,95.1)

23.3 g 100 L-1 YCALC 90.9%, 95% CI for Y(87.7,93.4)

11.7 g 100 L-1 YCALC 86.1%, 95% CI for Y(80.5,90.4)

With confidence interval around mean Y. YCALC 98%,

X CALC 45 g  a.i.100 L-1, 95% CI for X 30, 42 g a.i.

100 L-1 + BS-1000 0.1% v/v.

The minitab log-probit analysis described above gave
the following data for PTEES.

58.3 g 100 L-1 YCALC 98.6%, 95%CI for Y (97.5,99.2)

46.7 g 100 L-1 YCALC 97.3%, 95%CI for Y (96.3,98.1)

35.0 g 100 L-1 YCALC 95.8%, 95%CI for Y (94.6,96.8)

23.3 g 100 L-1 YCALC 94.2%, 95%CI for Y (92.2,95.8)

11.7 g 100 L-1 YCALC 92.5%, 95%CI for Y (89.2,94.9)

With confidence interval around mean Y. YCALC 98%,
X CALC 41 g a.i. 100 L-1 95% CI for X 36, 47 g a.i.
100  L -1 + BS1000 0.1% v/v.

Adjuvants   Picloram/metsulfuron methyl combina-

Table 2. Summary of picloram/metsulfuron field trial results for control of common bracken (PTEES) by handgun
spraying in the summers of 1993/94, 94/95,95/96.

Bayer Code PTEES
Year 1993/94 1994/95 1995/96
No. trials 2 4 3

Treatment Rate Percent Regrowth, 12 months after spraying     Mean

picloram / 58.3*   0   2.5 (1.1)   2.2 (0.7)   1.8 (0.9)
metsulfuron methyl 46.7*   0   3.0 (1.1)   3.0 (1.0)   2.3 (1.1)

35.0*   8.9   3.9 (1.4)   3.5 (1.3)   4.8 (1.7)
23.3* 10.0   7.9 (3.8) -   8.6 (3.4)
11.7* 15.0 18.8 (6.4) - 17.5 (5.3)

metsulfuron methyl 6.0* 19.0 12.6 (10.3)   5.1 (1.4) 10.4 (6.8)

triclopyr / picloram 200** 97.0 94.5 (2.8) 65.0 (6.6) 85.1 (8.4)

(  ) Standard deviation.
* g a.i. 100 L-1 + BS1000 0.1% v/v, picloram/metsulfuron – methyl 6:1 ratio.
** Grazon DS triclopyr/picloram 3:1 ratio.
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tions require an adjuvant in the spray solutions for
optimum effect.  Summers of 1992/93, 93/94, 94/95
included only nonionic surfactant BS1000 or equiva-
lent at 0.1% v/v.  The 1995/96 summer spraying in-
cluded adjuvant comparison field trials.  There were
three blackberry sites in New South Wales (Bungle,
Binda, Isabella) and two of these also had common
bracken (Binda, Isabella).  At these sites, four spray
oils and a nonionic surfactant were compared with a
single rate of picloram/metsulfuron 6:1 ratio (30 g a.i.
picloram/ 5 g a.i. metsulfuron methyl 100 L-1).  Mean
levels of brownout 1.5 months after application (MAA)
and regrowth 12 MAA for both weeds is summarised
in Table 3.  Mean results are shown for simplicity, as
they were similar between sites.

All the spray oils gave more brownout than BS1000
surfactant on RUBFR and all with the exception of
DC-Trate on PTEES. The oil adjuvants are an added
cost and from the 12 MAA results, BS1000 0.1% v/v

would be the adjuvant of choice based on cost-effi-
ciency with the combination of picloram/metsulfuron
methyl used in the trials.

Additional field trials with adjuvants and three rates
of picloram/metsulfuron methyl 35 g a.i. (30 g picloram
+ 5 g metsulfuron), 42 g a.i. (36 g + 6 g) and 56 g a.i.
100 L-1 (48 g + 8 g) were carried out on RUBFR and
PTEES at Bringle (no PTEES), Binda, Isabella, Black
Mountain.  The results for mean brownout 1.5 MAA
and mean regrowth 12 MAA are shown in Table 4.
RUBFR and PTEES were similar and are combined.
Brownout was similar except for slightly less with
BS1000 with the lowest rate of herbicide.  The level
of regrowth was low.  Pulse, the most expensive of the
three adjuvants was not exceptional. These results again
indicate BS1000 nonionic surfactant is effective and
should give most cost-benefit.

Trials were also conducted on lantana in Queensland,

Table 3. Mean brownout and regrowth of blackberry (RUBFR) and common bracken (PTEES) with a single rate
of picloram/metsulfuron methyl and six adjuvant treatments, applied summer 1995/96.

% Brownout % Regrowth
1.5 MAA 12 MAA

Adjuvant Rate (% v/v) RUBFR PTEES RUBFR PTEES

Uptake* 0.3 93.3 94.0 3.0 4.5
Uptake 0.5 96.3 97.5 0.0 2.5
SuperchargeTM 0.5 95.7 98.0 0.4 1.0
HastenTM 0.5 92.3 96.0 0.0 1.0
DC-TrateTM 0.5 91.7 85.0 0.0 1.5
BS1000 0.1 85.0 85.0 1.4 1.5

All with picloram/metsulfuron methyl, 6:1 ratio, 35 g a.i 100 L-1.

Table 4. Adjuvant comparison with three rates of picloram + metsulfuron methyl on blackberry and common
bracken, 1995/96 spraying.

Treatment Rate Rate Mean %  Mean %
(g a.i. 100 L-1) Adjuvant (% v/v) brownout regrowth

1.5 MAA 12 MAA

56 Uptake 0.5 89.5 1.0
Picloram 56 BS1000 0.1 88.8 2.5
Metsulfuron methyl 42 Uptake 0.5 87.8 2.0
6:1 ratio 42 BS1000 0.1 88.5 2.4

42 PulseTM 0.1 85.3 5.2
35 Uptake 0.5 87.0 3.2
35 BS1000 0.1 81.3 4.1
35 Pulse 0.1 89 2.8

Blackberry 4 trial sites, common bracken 3 sites.
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two in 1994/95 and two in 1995/96.  The three highest
rates of picloram/metsulfuron methyl with BS1000
gave mean regrowth ranging from 3.5% to 8.0% which
was better than metsulfuron methyl (6 g a.i. 100 L-1)
with BS1000 (62% mean regrowth). Triclopyr/
picloram (200 g a.i. 100 L-1) gave 5.6% mean regrowth.

Trials were also conducted on gorse in Victoria, two
in 1994/95 and two in 1995/96.  Results indicated con-
siderable site and seasonal variation with picloram/
metsulfuron methyl with BS1000 and the highest and
most effective rate (58.3 g a.i. 100 L-1) with 8.3% mean
regrowth was significantly less effective than triclopyr/
picloram (200 g a.i. 100 L-1) with 3.3% mean regrowth.
Metsulfuron methyl (6 g a.i. 100 L-1) with BS1000 was
variable and gave 29.9% mean regrowth.

DISCUSSION

Field trial results over several seasons from a wide
range of field locations indicate that high volume hand-
gun spraying of a combination of six parts picloram
ranging from 30 to 50 g a.i.  (as amine formulations)
plus one part metsulfuron methyl at 5 to 8.3 g a.i. 100
L -1 water with BS1000 nonionic surfactant at 0.1%
v/v gave high levels of control of common bracken
and blackberry when growing together and lantana
under growth conditions considered to be adequate.
Control of gorse was not as effective as the commer-
cial standard, picloram + triclopyr (Grazon DS).

* Registered Trademark of Dow AgroSciences.

TM Registered Trademark.




