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Abstract    Blackberry (Rubus fruticosus  L. s.lat.) is a
proclaimed noxious weed for the whole of Victoria,
Queensland and parts of New South Wales in eastern
Australia.  Herbicide treatment is generally accepted
as the most practical form of control, with many prod-
ucts registered, including Garlon* 600 (a formulation
containing 600 g a.e. L-1 triclopyr present as the butoxy-
ethyl ester), Grazon* DS (containing 100 g a.e. L-1

picloram present as the hexyloxypropylamine salt +
300 g a.e. L-1 triclopyr present as the butoxyethyl es-
ter), glyphosate, glyphosate + metsulfuron-methyl and
metsulfuron-methyl.

Control of blackberry growing close to sensitive crops,
such as grapevines, tobacco, tomatoes and potatoes,
can be difficult, as there is a chance of injury to these
crops from physical spray drift.  As a consequence of
this (and perceived vapour drift), legislation has been
drafted in Victoria to restrict the use of ester formula-
tions near sensitive crops, which includes triclopyr ester
found in Grazon DS and Garlon 600.

Eight efficacy trials were conducted in eastern Aus-
tralia in 1996/97 to evaluate the efficacy of Tordon*
TCH (containing 50 g a.e. L-1 picloram present as the
triisopropanolamine salt + 100 g a.e. L-1 triclopyr
present as the triethylamine salt) at 1 L 100 L-1 of wa-
ter +/- different adjuvants, applied as a high volume
application, for the control of blackberry.  This was
compared to Grazon DS at 500 mL 100 L-1 of water,
the current commercial standard.

Tordon TCH at 1 L 100 L-1 water with either Uptake*
Spraying Oil, SuperchargeTM or HastenTM at 500 mL
100 L-1, gave equivalent reliable efficacy (>95% con-
trol) of blackberry over the 8 sites compared to Grazon
DS, 12 to 15 months after application.  Tordon TCH
could be used as alternative to Grazon DS for the con-
trol of blackberry with no reduction in efficacy.

INTRODUCTION

Blackberry is a proclaimed noxious weed for the whole
of Victoria (Parsons 1973), Queensland (Queensland

Department of Lands 1995) and parts of New South
Wales (Milvain 1997) in eastern Australia.  Chemical
treatment with integrated competitive pasture manipu-
lation is generally accepted as the most effective form
of control.  Many active ingredients are registered for
blackberry control, including metsulfuron-methyl,
glyphosate, triclopyr ester and picloram amine +
triclopyr ester.

As blackberries often grow close to commercial crops
such as vegetables and vineyards, there is some dan-
ger of damage to the crops from spray drift (and per-
ceived vapour drift) when the ester formulations of
triclopyr are used.  As a consequence, legislation has
been drafted in Victoria to restrict the use of ester for-
mulations of triclopyr, which includes Grazon DS and
Garlon 600.

Triclopyr ester + picloram amine has been shown to
give effective control of blackberry (Murphy 1987).
With the threat of restricted use of this combination
for control of blackberry in Victoria, a project was
undertaken to determine if triclopyr amine + picloram
amine was as effective against blackberry as triclopyr
ester + picloram amine.  Triclopyr amine + picloram
amine is currently registered for the control of gorse
(Ulex europaeus L.) in Victoria by high volume appli-
cation (Dow AgroSciences Australia Ltd 1997).

The key question was: “ Does triclopyr amine +
picloram amine, with or without the addition of
adjuvants, perform as well as triclopyr ester + picloram
amine for the control of blackberry by high volume
application in Victoria and other parts of eastern Aus-
tralia?”

MATERIALS AND METHODS

Eight efficacy trials were conducted in eastern Aus-
tralia from 1996/98 to look at the efficacy of Tordon
TCH at  1 L 100 L-1 of water +/- different adjuvants,
applied as a high volume application, for the control
of blackberry.  This was compared to Grazon DS at a
use rate of 500 mL 100 L-1 of water, the current com-
mercial standard.
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Design   The trial design and application conditions
for the eight trials are tabulated below in table 1.

Application Technique   Motorised high volume spray
equipment was used in all trials.  The objective of hand-
gun application is for thorough coverage of all foliage
and stems.  This involves treating bushes from all sides,

using an even side-to-side movement of spray, work-
ing from the bottom to the top of the bush spraying all
parts of the bush, paying particular attention to run-
ners and the top and middle of large bushes and wet-
ting to the point of runoff.

Table 1.  Application conditions, trial design, etc. for eight blackberry trial sites, 1996-98.

Trial Number 962036CP 972002CP 972001AM 972003AM

Protocol No. PA97P2A002 PA97P2A002 PA97P2A002 PA97P2A002
Location Humula, NSW Humula, NSW Oberon, NSW Oberon, NSW

Weed Blackberry Blackberry Blackberry Blackberry

Scientific Name R. fruticosus R. fruticosus R. fruticosus R. fruticosus

Situation Pasture Pasture Pasture Pasture

Growth Active Active Active Active

Weed Stage 50% flowering 30% fruit ripened Fruit ripening Mature fruit

Weed Size 1-3 m high 1-3 m high 0.7-2.5 m high 0.7-2.5 m high

Spray date 26-Nov-96 05-Feb-97 08-Jan-97 25-Feb-97

Time of day 1400 - 1600 1130 - 1345 1015 - 1320 0950 - 1215

Air Temperature 28 °C 34 °C 17 °C 21 °C

Trial Design CRD CRD CRD CRD

Plot size 1 plant 1 plant 10 m × 10 m 10 m × 10 m

Replicates 3 2 3 3

Water rate (L ha-1) 3000 3000 3300 3300

Pressure (kPa) 800 800 1400 1400

Nozzle Tip D6 D6 D6 D6

Trial Number 963033RD 973003RD 9722007KK 974011GW

Protocol No. PA97P2A002 PA97P2A002 PA97P2A002 PA97P2A002
Location Porepunkah, Vic Myrtleford, Vic Moombi, NSW Stanthorpe, Qld

Weed Blackberry Blackberry Blackberry Blackberry

Scientific Name R. fruticosus R. fruticosus R. fruticosus R. fruticosus

Situation Non-crop Pasture Pasture Non-crop

Growth Active Active Active Dormant

Weed Stage Pre-flowering Fruit ripening Fruit ripening Mature fruit

Weed Size 1-2 m high 2-3 m high 3 m high  0.5-1 m high

Spray date 18-Dec-96 10-Feb-97 20-Feb-97 20-Mar-97

Time of day 1200 1330 1330 0900

Air Temperature 28 °C 27 °C 28 °C 21 °C

Trial Design CRD CRD CRD CRD

Plot size  5 m × 6 m 1 bush 10 m × 10 m 5 m × 10 m

Replicates 3 3 3 2

Water rate (L ha-1) 3000 3000 3000 3000

Pressure (kPa) 800 800 750

Nozzle Tip D5 D5 D8 D6
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Precise spray volumes ha-1 were difficult to determine,
as bush size, plant height and plant density were dif-
ferent at every site.  In general, a spray volume of 3000
L ha-1 was used in these trials, using the guide for rela-
tive spray volume per blackberry height stated by
Murphy (1987).

Assessments   Visual assessment of percent brown out
was made 1 to 3 months after application (MAA), with
an assessment of visual regrowth suppression (percent
control) made 12 to 15 MAA.

Adjuvants   The herbicides and adjuvants used in this
trial series are shown in table 2.

Table 2. Commercial products used in this series of
blackberry trials, 1996-97.

Trade Name Active Ingredient Amount
(g a.i. L-1)

Tordon TCH picloram amine +
triclopyr amine 50 + 100

Grazon DS picloram amine +
triclopyr ester 100 + 300

BS-1000TM non-ionic surfactant 1000

PulseTM organosilicone 1000
Penetrant

Supercharge spraying oil 500

Hasten ethoxylated canola oil 904

Uptake paraffinic oil +
Spraying Oil polyglcol 26-2 582 + 208

RESULTS

All trials gave excellent brown out of blackberry, 27
to 77 days after application.  In trials 972001AM and
972003AM, 50 g a.e. picloram amine + 100 g a.e.
triclopyr amine 100 L-1 water alone gave slower
brownout than other treatments, 20 and 22 days after
application (DAA), respectively, but by 60 DAA, all
treatments gave 100% brownout.  This result showed
that when adjuvants are mixed with picloram amine +
triclopyr amine, the time to 100% brownout of black-
berry is shorter, but the overall level of control was
not significantly different 12 to 15 months after appli-
cation (MAA), as shown in the box and whisker plot
(produced in Minitab 12.2) in figure 1.

All treatments gave excellent control of blackberry the
following season, 12 to 15 MAA.  In trials 962036CP
and 972002CP, the farmer oversprayed the trial area
by mistake in April 1998, so the final readings on these
trials were 350 and 279 DAA, respectively.  There was

no significant difference between the adjuvants when
added to 50 g a.e. picloram amine + 100 g a.e. triclopyr
amine 100 L-1 water for the control of blackberry, al-
though three adjuvants, Uptake, Supercharge and Has-
ten, stood out as the most consistence across the eight
trials.

50 g a.e. picloram amine + 150 g a.e. triclopyr ester
100 L-1 water, the commercial standard, gave excel-
lent control of blackberry up to 15 MAA.  Comparing
the two formulations, the rate of picloram applied was
equivalent, but the rate of triclopyr ester was 50%
greater than triclopyr amine.  This did not affect the
results obtained.

DISCUSSION

50 g a.e. picloram amine + 100 g a.e. triclopyr amine
100 L-1 water, with or with out an adjuvant added, gave
equivalent control of blackberry to the commercial
standard, 50 g a.e. picloram amine + 150 g a.e. triclopyr
ester 100 L-1 water.  Even though the results are not
significant, the adjuvants, Uptake, Supercharge and
Hasten, when added to picloram amine + triclopyr
amine, produced the least amount of variability across
the 8 trials which was similar to picloram amine the
triclopyr ester, the commercial standard, as shown in
table 3.

Table 3. Percent control of blackberry, 12 -15 MAA,
from eight trial sites in eastern Australia, 1996 /98,
comparing Tordon TCH +/- adjuvants with Grazon DS.

Tordon TCH @ 1 L 100 L-1

Adjuvant Rate (mL Percent Control
100 L-1 water) Mean of 8 Sites

None - 94 [83-100]

Uptake 500 96 [88-100]

BS-1000 100 91 [81-100]

Pulse 100 90 [73-100]

Supercharge 500 95 [83-100]

Hasten 500 96 [90-100]

Grazon DS 500 95 [88-100]

[   ] = range.

Due to the variability of blackberry growing in differ-
ent regions, the addition of an adjuvant to picloram
amine + triclopyr amine is recommended to provide
optimum results.  From this series of trials, picloram
amine + triclopyr amine could be used as alternative
to picloram amine + triclopyr ester for the control of
blackberry.
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Figure 1.  Box and whisker plot graph for the percent regrowth suppression of blackberry over seven trial sites
following the application of Tordon TCH at 1 L 100 L-1 water +/- different adjuvants compared to Grazon DS at
500 mL 100 L-1 water

(Trial 972007KK was not included in this analysis, due to the large size of the blackberry bushes compared to the
other sites)




