
626

Fifteenth Australian Weeds Conference

Summary   Branched broomrape, Orobanche ramosa, 
an exotic parasitic weed in Australia, has been the 
subject of an extensive quarantine effort in South 
Australia. A program to evaluate the biology relevant 
to eradication methods has been underway since 2002. 
Several studies have been undertaken to determine the 
seed bank decline under Australian conditions. The 
effect of a product, with limited off-target toxicity 
and persistence, on O. ramosa seed bank and native 
scrubland is reported.
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INTRODUCTION
Orobanche ramosa L. (branched broomrape) is a 
parasitic weed that has been discovered in the south 
eastern Murray Mallee of South Australia. It has a 
wide range of hosts mainly from various genera within 
the families Asteraceae, Brassicaceae and Fabaceae 
(Jupp et al. 2002). Many weedy species from these 
families infest the arable cropland, non-arable areas 
and the eucalyptus scrub in the area of infestation. The 
persistence of a population O. ramosa is due to high 
levels of seed production from individual plants and 
the longevity of seeds in the soil. 

Field studies were initiated to monitor the decline 
of the seed bank with frequent retrieval of packaged 
seed samples. A number of trials were also undertaken 
to test methods to reduce or eliminate the seed in the 
soil. 

Methyl bromide and Basamid® are used to reduce 
the seed bank of O. ramosa in certain sites within the 
area of infestation (Williams et al. 2006). Intercep-
tor®, a product derived from Pinus pulp, has become 
available and was evaluated for seed killing activity 
in arable soil and shrubland.

MATERIALS AND METHODS
Seed bank decline   Mature seed from O. ramosa 
was collected from mature capsules and packaged 
in stainless steel mesh envelopes. An approximately 
known number of seeds were packaged with 5 g of 
sieved seed-free soil and buried at one site at 2 cm 
and 5 cm deep and at 5 cm and 10 cm at another site. 
Sixty packets were buried in three replicate areas at 
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each depth in typical soil environments. Potential 
host plants were controlled by hand weeding or with 
a contact herbicide. Samples were retrieved from the 
site, air-dried, sieved and counted. Sub-samples were 
tested for viability by germination after imbibition with 
water and stimulation with GR24, a known broomrape 
germination stimulant.

Studies to accelerate the decline of the seed bank   
Interceptor was evaluated for seed killing activity in 
arable soil and scrubland by application in replicated 
plots. Evaluation of seed numbers was through a 
DNA test (Ophel-Keller et al. 2003) or viability from 
germination of retrieved seeds.

RESULTS
Seed was retrieved at times shown in Table 1. Germi-
nation of a sub-sample and numbers of intact seeds in 
each packet is shown in Tables 1 and 2.

Soil infested with O. ramosa seeds was treated 
with Interceptor at 5% concentration in application 
rates of 10,000 and 20,000 L ha-1 of water. Application 
was by test equipment onto cultivated soil prepared 
with rotary tillage to 150 mm depth. Twenty 50 mm 
diameter soil cores to 100 mm depth were taken 
before and after treatment. Interceptor applied at 5% 
solution in 10,000 L ha-1 of water reduced viability of 
O. ramosa seed by more than 75% (Table 3). Increas-
ing the water rate to 20,000 L ha-1 reduced viability 
of seed by more than 95%.

Several trials with Interceptor were conducted to 
identify appropriate equipment and soil preparation 
requirements. Results on uncultivated soils have been 
variable and it is presumed that this is due to variations 
in soil penetration and immobilisation of the product 
in the soil profile. The germination of seeds from three 
replicates of a laboratory soil core test indicate that 
reduction of activity of Interceptor with depth may be 
the primary cause of field variability (Table 4).

Five rates of Interceptor were applied in four rep-
licates to an O. ramosa infested Eucalyptus scrub area. 
Sampling sites were assessed prior to application and 
at one month and 12 months following treatment. Of 
the 58 plant species present on the site seven decreased 
in frequency, 33 increased and 18 were stable. The 
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species most affected were non-sclerophyllous annuals 
and perennials. The species least affected were robust 
sclerophyllous species and orchids.

DISCUSSION
Eradication of O. ramosa depends on reducing the 
number of viable seeds in the soil, as well as stopping 
emergence and seed set of the weed. The longevity of 
seeds in the soil is an important consideration when 
planning eradication and land use during the period 
of eradication. Longevity of Orobanche sp. has been 
reported to be from 12–20 years (Linke and Saxena 
1991). Our trials indicate that early loss of viability 
is low. This means that O. ramosa will continue to be 
present in the eradication area for some time, even if 
all emerging plants are killed.

Given this, there is a need to also kill seed of O. 
ramosa in the soil. Currently methyl bromide and 
Basamid are used for fumigation (Williams et al. 
2006); however, there are problems associated with 
the use of these chemicals. The use of Interceptor has 
promise in the reduction of seed in the soil (Table 3) 
reducing seed numbers by up to 95%. However, there 
is a substantial reduction of Interceptor activity deeper 
in the soil profile. Soil density and clay content may 
also influence activity of this product. 

Table 1.   Seed viability retrieved from buried packets through 2003 to 2005.

Sampling times

Mean germination (%) ± SD

Site 1 Site 2

2 cm 5 cm 5 cm 10 cm

Pre-burial 78.7 ± 4.8 78.7 ± 4.8 78.7 ± 4.8 78.7 ± 4.80

March 03 69.0 ± 4.9 73.6 ± 10.5 n/a n/a

October 03 *43.0 ± 22.5 *32.3 ± 28.4 *22.3 ± 12.0 *30.33 ± 27.5

March 04 *59.0 ± 12.4 *50.0 ± 8.6 *35.3 ± 29.9 *68.7 ± 23.29

October 04 73.3 ± 14.4 86.0 ± 1.7 74.7 ± 7.2 n/a

March 05 78.7 ± 14.7 76.7 ± 18.9 53.0 ± 21.0 61.3 ± 18.18

November 05 75.0 ± 7.9 79.8 ± 2.6 61.9 ± 7.7 56.1 ± 13.51

*Assessment of seed viability at these two dates was affected by infestations of Fusarium, Bipolaris, Pythium and 
Phaseoloides sp., which proliferate during the germination process.

Table 2.   Number of viable seeds retrieved from buried seed packets.

Sampling times

Viable seeds recovered (number packet-1) ± SD

Site 1 Site 2

2 cm 5 cm 5 cm 10 cm

Pre-burial 1200 1200 2800 2800

March 04 959 ± 300.1 882.7 ± 303.5 2209.0 ± 156.0 2301.3 ± 84.3

October 04 1144.33 ± 415.1 1010.3 ± 211.6 2674.3 ± 464.8 2492.7 ± 70.6

March 05 1126.33 ± 296.4 1131.3 ± 169.9 2074.0 ± 970 2684.6 ± 96.0

November 05 1241.3 ± 38.07 822.3 ± 398.5 2736.0 ± 333.9 2221.33 ± 752.4

Table 3.   Seed destruction with Interceptor, mean seed 
number and percentage reduction.

Application rate
5% dilution

20,000 L ha-1 10,000 L ha-1

Pre- treatment
Seed number ± SD

308.7 ± 505.8 187.7 ± 319.6

Six months post treatment 
Seed number ± SD

14.7 ± 15.6 43.9 ± 20.2

% control at six months 95.2 76.6

% control significant at P <0.05.

Table 4.   Germination of O. ramosa seeds following 
laboratory tests with a 5% dilution of Interceptor at 
30,000 L ha-1. Values with the same letters indicate 
means are not significantly different.

Seed depth
(mm)

Germination
(%)

0 1.94a

50 5.89b

100 2.33a

125 5.48b

150 17.59c

LSD0.05 = 3.38.
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In addition to its efficacy on O. ramosa seed, Inter-
ceptor was relatively safe on native species. Only seven 
of 58 species were decreased in density 12 months after 
application of Interceptor. Of these, non-sclerophyl-
lous annuals and perennials were most sensitive. This 
could allow Interceptor to be used in areas of native 
scrub and along roadsides to eliminate O. ramosa with 
limited effect on native biodiversity.
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