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John Virtue
Animal and Plant Control Commission

December 2002

To identify potential alternativethyl bromide for eradication of branched brGoolapehe
ramosp

The trial was located at the Mannum ToiaBsite Hill Road, approx. 5km east of Mannum, a cropping
paddock on sandy soil, with a high branched broomrape seedbank.

Theexperiment lay@ainprised fourteen 20 X 6 mtpltsad previously been sown to vetch. Each
plot was split into four 10 X 3 m plots. With four replicates there were 14 possible treatments set out
randomly (not all plots were used):

Control (no fumitmapplied)

Methyl bromide high rate + plastic

Methyl bromidevoate + plastic (say 200 kg/ha
Metham sodium + plastic (@205 kg ai /ha = 500 L/ha)
Metham sodium without plastic (500 L/ha)
Dazomet (Basamid @600 kg/ha)

Dazomet + plastic (@600 kg/ha)

Dazomet low rate (@40 kg/ha)

Chloropicrin + plastic (@300 kg/ha)

10 Telone + plastic (@470 kg Rural Telone C35** /ha)
11. NiproQuat (@ 0.01% conc.)

©CoNTA~®WNE

The plots were cultivated in late June to remove broomrape hosts and again a week prior to applying the
fumiganten 20 August 2002 to give a fine tilth for ease of application and dispersion of the chemicals.
The treated areas within each plot measured 2 X 10 m. The treatments were applied after the plots were
irrigated. Plastic covers (polyethylene sheetinglreatsnemts were left in place for three weeks.

Plots were maintained free of broadleaf weeds until November. This ensured that any treatment
differences in the soil seed bank were due to the fumigants only, and not also to any differences in host
growth.

Twentgoil samples (r8n diameter x 100 mm depth) were collected from each plot and combined to
yield a 400 g subsample. A DNA probe was used to estimate seef0tumbsoihe8amples

were collected in late November. This lag between sarapgasgygaeriod to allow for decay of DNA

of killed seeds. The sample was only taken within the central 5 m length of plot, as fumigant rates were
likely to be higher at the start and end of the plot. Samples were also collected from the area adjacent to
the plot as an untreated reference.

A further set of soil samples was collected in January 2003. The DNA assay was used to estimate
broomrapgeed numbers per 200 g swiltheated plots and adjacent referencédatdaassays
were used to estimate brapeiseed numbers of some of these samples, six months later in July 2003.



Results

The number of broomrape seeds in plots was verffFigarightsver seeds were measured in
samplefrom treated plots in comparison to referen(eainesdtest, p< 0.00pookd across
treatmenigontrols omitted).
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Figure 1. Number of broomrape seeds per 200 g soil collected from experimental pl8tsnonths
after treatment (Treat) and untreated areas adjacent(reference) Bars are means + 1 SE, n =4.

The number of seeds in treated plots in proportion to the number of seeds in adjacent reference areas di
not differ significantly between treatment types (AN@\Asfariogd data, p = 0.122). Given the

variability in seed numbers it is not psditiermine whether one treatment was superior to another.

No treatment successfully reduced the seed bank to less than 10%.
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Figure 2. Difference between the proportion of broomrape seeds in reference samples and collected
from treated plots. Bars are means + 1SE, n = 4.
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There were no differences in broomrape seed numbers among trestmpladintdanuary 2003
(Fig. 3). Broomrape numbers were similar to samples collected in November demonstrating no further
decay in seeds or broomEdpa since the previous samples had been taken.
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Figure 3. Number of broomrape seeds in plots treated in August 2002 and sampled in January
2003. Bars are means +1 SE, treatment plots n = 4.

There was high variabilégéd numbers between treatméniple sampling design included
collections adjacent to treatment plots, however there were still inconsistencies in the efficacy of
treatments amongst replicate plotexample, plots treated with methyl bromide at a high rate had
more seeds thanamdjnt untreated areas in Plot D but fewer seeds in Plots E, J and K.

DNA assays of samples collected in January 2003 but processed in July 2003 found similar numbers of
broomrape seedstnples assayed in January 2003, indicating no further Nér dieislitime
period.

The DNA assay is the most efficient means of measuring the broomrape soil seed bank. The seed bank i
spatially variable and is difficult to sample adequately. This makes interpretation of the results difficult.
Therewvas large variation in estimates of seeds numbers therefore comparisons between the efficacy of
each fumigant remains inconclusive.

Although soil samples were collected 3 months after treatments were applied and plitseemained host
there is the passity that broomrape vegetative material remained in plots. This rdafldiasle over

the DNA assay results. However, samples collected approximately 6 months after treatments were applie
did not show any further decline in broomrape seed neateersaiidr
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2. Seed bank rection field triafumigants and

chemical stimulants

John Virtué, Graham Fromm and Tom Mclnenrny

1 Department of Water, Land and Biodiversity Conservation

2 Rural Solutions South Australia

2003

Seed ki(btreatments)

Fumigant / soil drench Rates Plastic  Supplier/Applicator

Methyl bromide 1 rate: Yes Peter Williamson, SA Rural Agencies

SA Rural Methyl Bromide 980 1) 50 g/m?

Fumigant (= 980g/kg MeBr + Wet soil 1 week prior to application (if needed). 10 L
20g/kg chloropicrin) H,O/m?.

Chloropicrin 1 rate: Yes Peter Williamson, SA Rural Agencies

Chloropicrin Soil Fumigant (= 1) 25 g/m2 Wet soil 1 week prior to application (if needed). 10 L
985 g/kg chloropicrin) H,O/m?.

Cyanogen (carbon nitride)

3 treatments:

Yonglin Ren, CSIRO Entomology, Canberra

1) 25 g/m® + plastic

2) 50 g/m?® + plastic

Wet soil 1 week prior to application (if needed). 10 L

Pine oil

3) 50 g/m®, no plastic H,O/m?.
1 rate: No
1)2Lm?

Chemical stimul§®t treatments)

Stimulant Rates Conditioner Supplier/Applicator
Nijmegen 3 rates: 3 types: Apply conditioners 3 days prior to stimulant.
1)3.125g/ha 1) 0.005 g/m? diflufenican
2) 6.25 glha (use Brodal @ 0.01mL/m?)
3) 12.5 g/ha in 10 L H,0/m?
2) 0.1 g/m? norflurazon
in 10 L H,O/m?  (use Solicam DF @ 0.125
g/m?) in 10 L H,0/m?
3) water only (10L H,O/m?)
Dazomet 2 rates: Need to rotary hoe dazomet in after
1) 2 g/m? application.
Basamid Granular 2) 4 g/m?
Soil Fumigant (= 940
g/kg dazomet)
Acetone 2 rates: 3 types: Apply conditioners 3 days prior to stimulant.
1) 0.1% 1) diflufenican
2) 0.01% 2) norflurazon

in 10 L H,O/m?

3) water only
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Brassicas Seeding Rates Nutrition Management

5 varieties: 2 rates: 2 rates: Need good weed control as other weed hosts

1) K124* (highiTC) 1) 5 kg/ha 1) standard (especially Brassica tournefortii) will complicate

2) Sapphire* (med 2) 10 kg/ha 2) high (esp. interpretation of any variety differences. Lontrel will not
iTC) for sulfur) affect broomrape directly.

3) LowPE* (low iTC)

4) Clearfield Spray all varieties at 75 days after planting, using a

5) local best variety Group B herbicide.

1. Volunteer pasture/weed growth (initial cultivation only).
This indicadenormal broomrape germim&tiavith no intervent@®mup Berbicide sprayed
at 75 days after initial rotary hoe.

2. Cereal with high broadleaf weed control.
This indicadenormal broomrape germination % under cBgopdiagd district cropping
practicéollowedincluding eablyoadleaf weed control, use of Group Bs).

3. No vegetation (either frequent herbicide knockdown or white weedmat).
This indicaddoroomrape seedbank levels at the end of 2003 with no germination.

Twoarable, accessible 1 hectarevetiesselectauith even, high density broomrape infesitd®ons
at Mannum Trial Site and MypoPRlIngiaize 103 m, four replicat24 plots per site.

A 0.5nwidthuntreated areeas allowegitheside of plot (but still receiveskiine amotiof

cultivation dletreated area). This pravédeontrol for each plot to determine % broomrbpelseed
decline at the end of the experiBrantotary hoe cultivadiczurregrior to pegging out, to give
more uniform broomrape seed distrivudio breakup soil for fumigants/stimulants.

All plotsvere kegiroadleaf wedigte (barring the volunteer pasture treatment) to prggatthanh
broomrape germinatigyphosateas usegdretreatment. No herbiciese used faolunteer
pagure treatment until the Grchgriidcide was appbed5 daysumigants astimulants plots
were maintained hivek Broadleaf selectiwesre sprayezhrly to prevent host development and
subsequent broomrape germination.

Brassicas and censak sowrnearlyMay andtrigatd wher@eeded to get good establishment.
Chemical fumigants and stimwemnesappliad JunePlots wereversowwith triticale 1 month later
to provide soil stabilisation (and maintain broadleaf weélll cordsqlerimental aremsre treated
with a Group B or glyphosate at appropriate times to prevent broomrape emergence.

Measurements:
Soil samplesere collected from each plot and adjacent control horféstianaton bfanched
broomrape sebdnk levelsy DNA assé8ARDI soil sampler, 20 subsamples per plot to give 5009)



Samples were colleatitieend of seasadinpm July August 2004llowing a sufficient period for
decomposition of killed seed.

There are only results afumigants component of this Sadgla crops faiealino samples were
collectedAs low seeds were sampled from untreated plots, it was decided not to sample the stimulants
plots.

The statistical analysis deaage by Michelle Lorimer, BaigtssA. The data from the trial was

analysed using analysioadriance (ADDVA) assuming a randomized complete blockhaesign.

number of seeds in the adjacent untreated reference areawbsdbi@lariatevith the number

of seeds in the treadeea as the response variahkese data were-tagnsformedhis standardized

the fumigant treatments so they could be compared to the control reference plots that were presumably
more closely matched in the number of original broomrape seeds.

For the Mannum sitgng the number of seeds in the untreated area as a covariate a difference was
detected between treated and untreated areas (ANCOVA The g9t number of seeds were
sampled from the pasture @a@4d). Alfumigant treatmehtsl fewer seettean pasture plots.

Cyanogen 2pn¥-treatments had the least amount of broomrareltbéed/as significantly less

than thenethyl bromideatmertiut not the other cyanogen treatments at the hiJladrdigte

There was no significant difference between covered and uncovered cyamegenessy m

Further details about the cyanogen treatments are reported in Section 8.13.
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Figure 1. Number of broomrape seeds per 200 g soil collected frotreated plots 3 and untreated
areas adjacentat the Mannum site Bars are means + 1 SE, n = see Table 1

When the control reference plots had small numbers of broomrape seed it was difficult to detect an effect
of the treatments. Only the covered cyanegfemsnts were successful in reducing broomrape
numbers. When there is a large amount of seeds in the control reference plots, the increased impact that



the treatment has can be observed. Therefore, it can be assumed from the control reference plots that

there is more seed in plots to start with, fumigants are going to have more effect (Fig. 2).

Table 1. Table of means for number of broomrape seeds in treated plots (ldgansformed), at the
average level of the covariate, the number of seeds in adja¢@ontrol reference areas (log

transformed). Means with the same subscript are not
Treatment Cyanoger Cyanoger Cyanoger Chloropicrit Pine oil Methyl cereal No Volunteel
25¢g 50g 50g no bromide vegetatior pasture
cover
Mean -0.38 0.03° 0.170c (.35 0.39bc (0.76°d 1.43cd 1.64d 1.97
n 8 8 8 12 8 20 4 4 4

The conclusions that can be drawn from the data are limited as very few seeds were sampled from contrc
plots. Where larger numbers of seed were samipleseplots the effect of the treatments became
evident.
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Figure 2. Fumigant response as a percentage of control reference broomrape seed number at given
levels of seed density.

To further evaluate treatments, counts were made of emerged broomrape plants in treated plots and
adjacent reference areas. Broomrape emergence was variable across the site reducing the conclusions
that can be made about the effectiveness of furhgeamtsin part due to the patchy distribution of

the favoured hosts for broomrape, cretan weed and capeweed, adriossdimssite were

sometimes absent from referenceSplotdroomrapglants emerged in fumigated plots,

demonstrating that faindgn did not prevent emergé@nge}p



Samples were not collected from all plots at the Mypolonga site. There was also high variability in
broomrape seed density at this site in control reference areas. Although fewer seeds were sampled from
the treatepart of the plot this did not differ significantly from the untreated part of the plot (Fig. 4).
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Figure 3. Number of emerged broomrape plants in treated plots and adjacent untreated parts of
the plot at the Mannum site, bars are means.
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Figure 4. Number of broomrape seeds per 200 g soil collected frotreated plots and adjacent
untreated areas at the Mypolonga site. Bars are means + 1 SE, n = 8 cyanogen treatments, n = 12
methyl bromide treatment.
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3.Testing thefficacy of dazometnular

fumigant applied via a conventicaeédear

Nick Secomb

Branched Broomrape Eradication ®gram

2006

With amendments and additions by Jane Prider (June 2011)

Aim

To determine the efficacy of Dagoemetar soil fumigant as a control agent for branched broomrape
(Orobanche ramdsa

Methods

The trial site was locatettheHundredf Ettrickigure 11

Dazomet Trial Site
340000 345000 350000 355000 360000 365000 370000 375000
e —_

= IJL

|- 6130000

6130000\ 7 TN
1= PO

i

6125000 | 6125000

6120000 |- 6120000

6115000 ~ }er15000

6110000 - 6110000

6105000 ~ }er05000

340000 345000 350000 355000 360000 365000 370000 375000

5 0 5 10 15 20 Kilometers

Figure 1: Location of Dazomet Trial Site

Dazomet was applied odude 2004t a rate df20kg otheproducBasamid®er hectar@he
seeder applied the daz@hatdepth of approximately 100m in rows approximately 30mm wide and
150mm apart.

Once applied, the trial site was rolled with a hearygated stonerolleréaie a surface barrier
to escaping MITC gas.
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The site was not artificially irrigated after application although approximately 6mm of rain fell on the site o
the night following application.

Soil samples were taken prior to applicationrandthtiBteals for one year. The soil sample
method is detailed below. Samples were subjected to the SARDI DNA test to obtain an estimate on the
number of viable broomrape seeds present.

Dazomet was applied again in 2006 and 2008 (Table 1) and furthecetdcam e testing for
the presence of broomrape seed.

Table 1. Site history

Year Treatment Broomrape
1999 Emergence
2000 No emergence
2001 No emergence
2002 No emergence
2003 No emergence
2004 dazomepart paddock 120 kg ha No emergence
2005 No emergence
2006 dazomedll paddock 120 kgtha No emergence
2007 Emergence
2008 dazomedll paddock 120 kdtha Emergence
pine oil fendsmes and remnant veg
2009 Emergence
2010 No emergence

Ten sites weestablished across a known infestation. At each of these sites, a collection plot was setup
with the GPS location of the centre of each plot being recorded using a differential GPS unit for accurate
location in the future. The dimensions of eacim gitewtere as follows:

5 metres 5 metres

f—%f—%

Each Bnetre by-Bhetre quadrat was then divided into five, $imedrimansects running in a north /

south direction. Five soil cores were collected randomly from within each of these transects and pooled
into a single sample for each qu&adibivas collected with a 13 mm augur to a depthiFotit0 cm.

25core samples were collected for each sibsals a



Results

The seed estimatesdach site are shown in Tadohel 2n Figure 2. Total estimated seed numbers
have been generated by SARDI according to the amount of identifiable broomrape DNA present in each
sample.

Table 2. Estimated broomrape sed rumbers, Dazomet Trial The values are the total number of
seeds from fourcomposite soil cores in each plot.

Sampling de¢
Plot No. June'04  Sep'04 Dec'0O4 March'05 July05 May 2011
1 76 22 10 19 28 1
2 278 111 52 49 52 0
3 407 126 85 81 104 3
4 434 103 103 71 125 8
5 59 23 22 11 16 0
6 192 52 29 27 18 6
7 113 69 33 17 22 3
8 88 54 32 20 37 2
9 188 105 61 42 57 5
10 527 98 115 56 104 12
350
300 ——¢
) _
3 250
V.
0
S 200 -
()
(2]
2
& 150 -
S
8
5 100 -
N I I I I I
0 -

June' Sept 04 Dec 04 Mar 05 July 05 May ° 6 July "06 May '11

sampling date 2008

Figure 2. Number of broomrape seedsrom the soil seed bank at a site treated with dazomethe
arrows indicate whendazometwas applied.Mean + 1SE,n = 10.

Conclusions

Dazomdiaspotential as a treatment for seeds of branched broomrape in sogd&itedsition
in seed numbers opagximately 75%ee montfedter a singiazomedpplicatiom 2004
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The absence of control plots means that we cannot rule out factors other than Dazomet which may be
affecting the amounts of viable broomrape DNA collected.

The soil sampling meikan effective means of collecting samples for DNA analysis (estimated seed
numbers reduced on a proportional scale across sites over time).

Analysis from BiometricsSA shows that there is a significant initial drop imviatble &it¢A 3
applicatioma another significant drop in the follamemgh3 with no significant change after this time.
This suggests that a waiting period of aheash$is required prior to analysing results from Dazomet
application.

Basamidisflii cult to handle (itdés a fine, flowable p
consistent flow through the seed box e$teslait

Dazomet efficacy will most likely be affected by soil moisture and temperature at the time of application
and the amount of rainfall after application. This will give variable results when used on a broad acre
basis.

Dazomet has low lateral mobility in soil. Results may be improved if Dazomet can be applied as an even
band at depth rather than in rows Xjfarim

DNA results can be skewed by the presence of developing broomrape tubers. If broomrape tubers are
collected as part of a soil sample, this can artificially inflate results.

Due to the sampling design itjp@ssible to confidently attribute any decline in the broomrape seed

bank to the fumigation treatment. We would need to compare the treated sites to other sites that had not
been treated to see if the seed bank there had declined as well. Howeyer steeddecibers

from June 2004 to May 2011 is consistent with what we would expect from losses due to fumigation
(Figure 2). The trend for increasing seed numbers that occurred from March 2005 to July 2006 has not
continued. It also appears that lap®emergence post 2006 has not resulted in an increase in seed

bank size so there have not been substantial seed inputs.



Anna Williams and Nick Secomb
Branched Broomrag Eradication Program

July 2006

To determine the mobility of methyl isothiocyanate (MITC) gas in Mallee soil & the concentration of MITC
required for optimum branched broomrape seed mortality.

This trial was conducted at a field site on a sandy loam soil at Younghusband.

Basamid granular fumigant was applied at a dedidOofri50@ and the rate of 2 g per linear metre

(equivalent to 120 kd)ha an open furrow and the furrow then cakieseitl Wivo such furrows were

made in five replicate plots. A portion of the furrow was left untreated as a control. Basamid was applied t
plots 1 and 2 on 18 July 2006 at a soil temperatife aid 2.40il moisture content of 14%. Basamid

was apd to plotsi3s on 26/7/2006. The soil temperature®@amntiCaverage soil moisture content

was 10.4%.

The concentration of MITC was measured using gas analysis tubes (Gastec Corporation) supplied by the
Victorian Department of Primary Industeegethplots, samples were taken at three distances from
the application furrow:

1 O mni at depths of 25, 50, 75, 100 and 200 mm
T 50 mni at depths of 100 mm
I 100 mni at depths of 100 mm

Samples were collected at three time intervals: 24, 48, andef Blasarsidfapplication. Three sets
of replicates were collected from each plot. Control gas samples were collected from the untreated furrow
line at depths of 25, 50, 75 and 100 mm.

To assess broomrape seed viability, stainless steel seed saclpatiediereniegning approximately
200500 seedsixsachets were buried at in each plot at four2ieBBs75 and 100 amthe

treated furrow. Two sachets were buried at the same depths on the untreated control furrow. Sachets
were retrieved one month after treatment. Viability was assessed using germination and tetrazolium
solution tests. The average seed viabilityculagedafor the six sachets within each plot.

The lowest concentration of MITC as recorded at the shallowest depth, up to 48 hours after Basamid
application (Fig. 1). However, there was little difference in MITC coottertogmihsain the soil

profile or between control plots and Basamid treated plots after 72 hours. This indicates lateral and vertic:
movement of Basamid over this time period. The results indicate Basamid is resident in the soil profile for
at least 7Bours after application and does not decrease over this time period.
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Figure 1. Concentration of MITC measured on gas extraction tubes at different depths, distances
and times after Basamid application. Basamid was applied at distance zeroatiepth of 10 cm at
time 0 to five plots with three samples collected in each plot. Bars are means + 1 8E, 15.

The concentrations measured in this experiment are comparable to those measured by Goldwasser et al
(1994) in soils at similar depths. They measured concentrations of MITC of less than 5 ppm in the upper
10 cm of soil after the application of methanbwaidiprnrigation to a sandy soil, with concentrations

up to 20 ppm in a loamy soil. Most MITC had dissipated after 6 days at this depth.

Seeds

Seeds retrieved from Bastaaded plots had lower viability than seeds retrieved from untreated control
pbts (ANOVA, p < 0.001). Although there was a trend for broomrape seed viability to decrease with deptt
into the soil profile to 75 mm in Basamid plots, this was not significant (Fig. 2).

The gas results indicate that there is only a minor differ€rmaniceltiations form 2.5 to 10 cm and

this is correlated with no difference in the seed viability results. As MITC was detected in control plots,
there may have been some loss of viability in control seed treatments. Seed viability for most broomrape
seedots is typically at least 90%.

Under the conditions during this trial, Basamid has not been effective for destroying broomrape seed
banks. This may have been the result of low temperatures and soil moisture levels following Basamid
application which rhaye reduced the release of MITC.
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Figure 2. Viability of broomrape seeds retrieved from soil at different depths, one month after
Basamid treatment. Bars are means + 1SH, = 5.

Reference
Goldwasser, Y., Kleifeld, Y., Golan, S., BaendtiR&bin, B. (1994). Metham sodium's dissipation
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The Younghusband Basamid trial, run during July 2006 (Section 8.4) generated the following questions:

1.Were the gas tubes sensitive enough to detect the concentration of MITC being emitted from the 120 ki
ha' rate used?

2. Was the soil too dry?

3. Was the temperature too cold?

To answer some of these questions the following trail was done at tlz Sfnnum Tri

T 3 concemations of Basamid: 0, 120 and 360 kg ha

1 Wet/dry conditiodsy = field conditions, wet = soil moistened to 50% holding capacity
1 3 times of extraction of MITC: 24, 48 and 72 hours after application

1 5 replications per treatment

A plot masuring 5m by 7 m was marked out and divided into the treatment subplots, with 50 cm spacing
between syfiots.

At each of the target timings a 5 cm soil core was collected from each plot and the allotted amount of
Basamid added before the core waedephal compacted by treading on it. Water was added to the
wet treatments.

Gastetubes were used to sample MITC concentrations in the soil.

There was no difference in the aaiddhitC detected by the Gasdbes among the three different

Basard rates, including controls (ANOVA, p = 0.35). This indicates there was movement of MITC from
the treated plots into the control plots. Higher concentrations of MITC were sampled from the wet plots
(ANOVA, p = 0.008). The highest concentrations ocENMEEOrded 24 hours after Basamid

application (ANOVA, p < 0.001).

None of the interactibasveen treatmentsre significant but this was probably confounded by the
movement of MITC between treatment plots and the variability in nieasaederadrite pwer of
statistical tests tetett differences. From the @Figrtlit can be seen that after 72 hours, MITC was
not detected in dry soils dbther Basamid applicatiororatentrols. MITC was still detected in the
wet soils after 72 reoun all plotMITC was only detected in control plots in atr®4sbisirs.

From this trial it can be concluded that for future trials plots need to be well spaced as there is
considerable lateral movement of MITC in the soil, particulabjisn Wett&astebes appear to
lack the sensitivity required to detect differences between treatments.
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Figure 1. MITC concentration measured by Gaste¢ubes over time in plots treated with Basamid
at different application rates. Bars are means + 1 SE, n =3.
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1. To detrmine the seed viability-desgonse curve after application of the soil fumigant Basamid or
the soil drench Interceptor

2. To determine the rate of stimulation of suicidal germination after application of the soil fumigant
Basamid or the soil drencrcéytar

3. To determine the rate of DNA decay of Branched Broomrape seeds after treatment with Basamid or
pine oil. This is to provide an indication of how long we need to wait after field application of Basamid
or Interceptor before we should collect samples for DNA analysis.

Containers of broomrape infestetdeseiprepared by filptagtic containers to 2.5 cm deep x 8.6 cm
diametewith260 gof sterilised Tailem Bend &aurflace area of 58 en®.00000058 hgxactly 100

seeds were added to each container and mixed thoroughly through the soil. 21 ml of water was added to
each container, which adjusted the soil moisture to ~60% field capacity. The lids were closed and the
containers were ket@2@ OC in the dark for 10 days for the seeds to condition.

Sachets of broomrape seed were prepared by placing approximately 50 branched broomrape seeds
between two gladsre filters in peatishes. 0.3 ml of water was added to moisten the Vilidrodiscs

runoff. The petlishes were sealed with parafilm and ket at & dark for 10 days for the seeds

to condition.

The containers of soil were placed in the fumigation chamber, which is not temperature controlled
Ambient temperature lwgged throughout the experihegficats of each of the following amounts

of Basamid were added to Li@lR; 2.175, 8.7, 34.8, andrBgahd stirred thoroughly through the soil
with a forl80 reficats of each of the following amounts ofidassenadded to vials: 0, 4.35, 17.4

mg and stirred thoroughly through the soil.dfwéter was added to each of the Basamid treatments
so that the soil moisture was ~83% field capacity.

5 reficats of each of the following rates of Intercaptprayged onto the surface of the soil: 0.116,
0.29, and 1.16l each in water so that the total igliedarsa11.6nl.A volume of 11 is

equivalent to application 80R0/ha. This is based on current rates used in the field by the BB team.
This will increase the soil moisture to ~83% 