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Summary Branched broomrape, Orobanche ramosa,
is a declared weed in Australia and has been the subject
of an extensive quarantine effort in South Australia.
A program to evaluate eradication methods has been
underway since 2002. Several herbicide trials indicated
excellent control with sulfonylurea herbicides even
at very low rates. Other ALS-inhibiting (Group B)
herbicides have been tested to evaluate the optimum
application rates and timing of application. Glypho-
sate is also an effective herbicide. Poor control can
occur due to herbicide degradation in seasons with
extended rainfall.
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INTRODUCTION
Branched broomrape, Orobanche ramosa L., is an
exotic, non-green parasitic weed. It has become es-
tablished in alkaline soils of low fertility in the south
eastern Murray Mallee region of South Australia (SA).
Branched broomrape is a declared weed in SA where it
is the subject of an extensive quarantine effort.

The weed has a wide host range including weeds
of cereal crops in the SA mallee and some legume
and brassica crop and pasture species adapted to the
area. Weedy hosts frequently encountered in SA are
wild turnip (Brassica tournefortii Gouan.), capeweed
(Arctotheca calendula (L.) Levyns) and cretan weed
(Hedypnois rhagadioloides L.), as well as other mem-
bers of the Asteraceae. Dryland crop and pasture hosts
are numerous and some horticultural crops can also
be hosts, (Jupp et al. 2002).

Preventing broomrape emergence by herbicide
application is a feasible and economic management
objective. The most successful herbicides are those that
inhibit the activity of enzymes essential for synthesis
of DNA (Garcia-Torres 1991, Goldwasser et al. 2001).
Some of the soil active herbicides from this group
degrade rapidly in alkaline soils and emergence can
occur from unprotected host weeds or crops. The aim
of this work was to determine herbicides that could
be successfully applied in crops and pastures in South
Australia to stop emergence of branched broomrape.

MATERIALS AND METHODS

Several herbicides known to inhibit DNA synthesis
were applied to locally adapted crop and pasture
species. The trials were sited on a typical mallee soil
environment, viz. 250-300 mm rainfall, sandy loam
alkaline soil, to assess efficacy and appropriateness
to local agronomic requirements. Herbicides with
adjuvant as recommended by the manufacturer were
applied to sown crop and pasture plots with water
rates at between 80 and 120 L ha'. The trial plots
had four replicates each with an adjacent, similar un-
treated control. A comparison of emergence between
the treated plot and its adjacent control provided the
assessment of herbicide efficacy. The emergence of
branched broomrape was assessed by sampling or by
counting the whole plot.

RESULTS

A number of herbicides were trialled in all or some
of the years 2002-2004 and mean efficacy across all
trials is provided in Table 1. Where non-host crops,
particularly cereal crops, were grown complete con-
trol of host weeds (host denial) is the main method
for control of emergence of branched broomrape. In
these cases, the most effective herbicides are the soil
persistent inhibitors of amino acid biosynthesis (Table
1). Several non-residual herbicides were also used for
that purpose. Since the duration of activity of such
herbicides is brief, potential for re-growth or further
germinations of host weeds provides the opportunity
for further germination and emergence of branched
broomrape.

Post emergent treatment of broomrape with
nominal rates of herbicides that were effective as a
pre-emergent application and with standard broad acre
application methods was ineffective (data not shown).
Some herbicides and desiccants can be successful at
higher water rates.

The duration of effective protection against
emergence provided by the herbicides is important.
In alkaline soils, herbicide degradation can reduce
performance and allow emergence of branched
broomrape. This was particularly noticeable with
herbicides like imazethapyr. Delayed senescence in
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Table 1. Crops, herbicides, rates used and mean efficacy.

Herbicides (product applied)

% control = SD

Cereals
Chlorsulfuron 12 g ha'! 100
Metsulfuron methyl 3 g ha'! 100
Triasulfuron 15 g ha'! 100
MCPA + imazapic + imazapyr, 900 mL ha’! 100
MCPA + imazapic + imazapyr, 450 mL ha™! 100
MCPA 700 mL g ha’! 67 +16.8
MCPA 1 L + clopyralid 60 mL ha! 68.33 +14.7
Triasulfuron + butafenacil 15 g ha’! 100
2,4-D 600 500 mL ha' + clopyralid 60 mL ha’! 60.00 £ 0.6
2,4-D 600 500 mL ha! 92224119
MCPA 500 1 L ha'! 91.07+0.9
Metosulam 5g ha'' + MCPA500 300 mL ha! 100
Metsulfuron methyl 3 g ha"' + MCPA500 100
300 mL ha'!
Metosulam 3.5 g ha™! 100
Metosulam 7 g ha'! 100
Triasulfuron 7.5 g ha'! late season application 83.00 + 18.98
Mesosulfuron 330 mL ha! 63.96 + 14.7
Sulfosulfuron 25 g ha'! 100
Todosulfuron-methyl sodium 150 g ha™! 100
Canola
Imazapic + imazapyr 40 g ha’! 100
Imazapic + imazapyr 30 g ha’! 100
ClearSol 84 mL ha’! 100
ClearSol 56 mL ha™! 100
ClearSol 42 mL ha’! 100
Peas
Imazethapyr 100 g ha'! 100
Imazethapyr 70 g ha™! 74.01 £41.92
Vetch
Glyphosate 540 500 mL ha'! 96.98 £ 4.27
Imazamox 45 g ha'! 100
Medic pasture planted
Glyphosate 540 500 mL ha'! 88.74 £ 19.51
Imazethapyr 100 g ha'! 100
Glyphosate 540 500 mL ha! + metsulfuron 100
methyl 2 g ha'!
Flumetsulan 25 g ha! early 89.06 +2.36
Flumetsulan 25 g ha™! late 21.88 +£23.34
Volunteer pasture
Glyphosate 540 1L ha'! 99.00 + 1.42
Metosulam 5 g ha'! 74.77 £4.04
Imazethapyr 25 g ha™! 62.16 £4.95
Various
Sulfometuron-methyl 20 g ha™! 100
Rimsulfuron 30 g ha™! 100

Average emergence of broomrape in the untreated plots was cereals
15.4 m?2 +22.7, canola 25.1 m? + 35, legume crops 20.9 m? + 24

and medic pastures 10.0 m? + 14.6.
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an extended wet season can allow the period
of protection to be assessed by comparing the
relative time of emergence. Table 2 shows the
period of protection afforded by usual herbi-
cides in the field in 2005. Some herbicides,
such as flumetsulam, metsulfuron-methyl and
imazapyr alone failed to provide total control
under these conditions.

DISCUSSION
Herbicides that stop the emergence of branched
broomrape are those that inhibit amino synthe-
sis. These are the sulfonylurea, imazidolinone
and sulfonamide herbicides as well as glypho-
sate. Herbicides that inhibit photosynthesis or
other developmental processes were unsuccess-
ful in suppressing broomrape.

Suppression of emergence can be reduced
by the presence of desirable host crops or weedy
hosts that are unaffected by the herbicides or
develop strongly due to lack of competition.
Hence, there is a necessity to prevent attach-
ment and development of the parasite at an
early stage of the broomrape life cycle. Non-
persistent herbicides need to be applied late
in the crop or pasture growth period to target
broomrape attachment to the host, yet optimum
crop performance could be better achieved by
earlier application of those products. Also,
the non-persistent herbicides may need to be
applied more than once in seasons with an ex-
tended wet spring. This is often counter to label
warnings regarding plant back periods.

It is the objective of the broomrape research
effort to provide recommendations that will
provide complete suppression of broomrape
under all seasonal conditions. Table 1 includes
many herbicides that gave 100% control of
emergence of broomrape in all or some of the
years of testing, especially in cereal crops.
Many of the other herbicides may have po-
tential following further testing, as consistent
control of emergence has proved difficult in
legume crops and pastures. The complete sup-
pression of emergence of broomrape with the
careful and timely use of currently available
herbicides is an obvious economic management
objective, but may be difficult to achieve in all
crops in a fragile environment.
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Table 2. Herbicide protection afforded by herbi-
cides.

Herbicide product and application Mean delay in

rate emergence weeks

Imazapyr 56 mL ha! 0

Triasufuron + butafenicil 15 g ha'! 2

Imazapic + imazapyr 40 g ha'! 3

Imazethapyr 70 g ha! 3

Flumetsulam 25¢g ha™! 0

MCPA + imazapic + imazapyr 2
900 mL ha'!

Metsulfuron methyl 3 g ha! + MCPA 4
500 mL ha'!

Metsulfuron methyl 3 g ha'! 0
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