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The impact of spraytopping on pasture legume seed 
set
Christiaan Valentine and David Ferris, Department of Agriculture, Northam, WA 

KEY MESSAGES 
Glyphosate is very damaging to pasture legume seed set, especially when applied early to mid 
flowering. 

Even though spraytopping with Gramoxone® is generally safe on sub. clover, this treatment resulted 
in a significant reduction in seed set for Prima gland clover, FrontierA balansa clover, Orion sphere 
medic and Eastern star clover. 

AIMS
To evaluate the impact of two common spraytopping treatments, glyphosate and Gramoxone®, on
seed production of new pasture cultivars and elite lines nearing commercial release. 

METHOD
A replicated experiment was established at Muresk (Northam), Western Australia in 2004 on a clay 
loam soil pH (CaCl2) 5.2.  Glyphosate (450 g/L at 360 mL/ha) + wetter and Gramoxone® (250 g/L 
paraquat at 500 mL/ha) were sprayed across 12 pasture varieties/lines on 20 and 23 September 
respectively.  The trial included 4 commercial Medicago species, 3 commercial Trifolium species and 
5 species yet to be commercialised:  Bladder clover (Trifolium spumosum), Purple clover 
(Trifolium purpureum), Moroccan clover (Trifolium isthmocarpum), Trigonella balansae, and Eastern 
star clover (Trifolium dasyurum).  The experiment was part of a large field trial to evaluate herbicide 
tolerance of annual pasture species (see crop updates 2005 – Herbicide tolerance of medic varieties 
and new annual pasture species).  Pasture legume plots were sown on 24 May at 15 kg/ha with a 
cone seeder after a knockdown herbicide.  They were maintained in a relatively weed-free condition, 
but were not grazed.  Treatment plots were 4 m2 in size and replicated 3 times; 15 unsprayed (control) 
plots were also evaluated for each cultivar/line.  Seed yield was assessed by collecting all pods/burrs 
and free seed from the soil surface within one 0.2 m2 quadrat per plot using a vacuum harvester.  
These samples were sieved and floated to remove soil, then threshed, aspirated and hand cleaned to 
extract free seed.  Flowering stage was visually assessed on 22 September by estimating the 
proportion of flowering buds that had opened.   

Select results from a similar experiment (Quairading, 2003) have been included for comparison.  The 
full set of results for the Quairading trial – the impact of herbicides on herbage and seed set – are 
reported in the 2004 Agribusiness and 2005 Crop Update proceedings. 

RESULTS

Table 1. The impact of spraytopping herbicides on the seed set of selected cultivars of pasture 
legumes 

Muresk, 2004 Quairading, 2003 
Variety Common name %

Flowering Control
(kg/ha) 

Glyphosate 
(% of control) 

Gramoxone®

(% of control) 
Gramoxone®

(% of control) 
Dalkeith Sub. clover 22 627 3 80 110 
ScimitarA Burr medic 42 1340 3 109 -
CavalierA Burr medic 28 1032 3 99 -
CaliphA Barrel medic 53 716 13 64 - 
HeraldA Strand medic 48 732 14 69 -
Orion Sphere medic 30 872 3 49 - 
FrontierA Balansa clover 43 353 0 54 - 
Prima Gland clover 75 527 0 38 26 
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Table 1 continued … 

Muresk, 2004 Quairading, 2003 
Variety Common name % Flowering Control

(kg/ha) 
Glyphosate 

(% of control) 
Gramoxone®

(% of control) 
Gramoxone®

(% of control) 
Trigonella 
balansae 50 415 1 93 56 
Bladder clover 7 1184 0 70 78 
Eastern Star 
clover 72 1050 2 36 28 

New 
species 
under 
evaluation 

Moroccan clover < 1 58 < 1 31 -

* Bold values are NOT significantly different from controls; the ANOVA analysis were based on cube root 
(Muresk) and square root (Quairading) transformed yield data. 

CONCLUSION 
Glyphosate (360 mL/ha) was extremely damaging to seed set in all varieties and lines evaluated.  
Several factors may have contributed to the high level of damage: 

(a) When glyphosate was applied (20 September) most species were at a susceptible stage of 
flowering (early to mid).  Delaying the application of glyphosate may prove less damaging 
(especially for the later maturing cultivars) but this would compromise the control of grass seed 
set in the given environment. 

(b) Non-selective herbicides may have reduced seed yield by causing an artificial reduction in the 
length of the growing season (Wallace 1998). 

In this experiment spraytopping with glyphosate was extremely damaging to Dalkeith sub. clover, 
whereas spraytopping with Gramoxone® had little or no impact on seed production.  However, results 
for sub. clover are not readily transferable to other pasture legume species. 

Seed set in the two burr medic cultivars, ScimitarA and CavalierA was not affected by spraytopping 
with Gramoxone®.  By contrast, CaliphA barrel medic and HeraldA strand medic were more sensitive 
(30 to 40% reduction in seed set).  Orion sphere medic was the most sensitive medic variety, seed set 
being reduced by about 50 per cent.  Nevertheless, the favourable soil type and growing conditions at 
the site enabled all medic varieties spraytopped with Gramoxone to set over 400 kg/ha of seed. 

FrontierA balansa clover showed a high level of sensitivity to Gramoxone®, with seed set being 
reduced by 46 per cent. 

Gramoxone® was also very damaging to Prima gland clover and Eastern star clover.  These species 
were well into flowering at the time of spraying and the reduction in seed set was around 60-75 per 
cent for both cultivars and consistent between sites. 

Bladder clover and Trigonella balansae, showed useful tolerance to Gramoxone®.  Bladder clover was 
one of the best performing aerial seeding species both in terms of seed production and tolerance to 
spraytopping with Gramoxone®; it only suffered a 30 per cent reduction in seed set at Muresk (2004) 
and a 22 per cent reduction at Quairading (2003).  Flowering had only just commenced at the time of 
spraying in 2004 and this may have been an advantage.  The performance of Trigonella balansae was 
more variable; it suffered a 20 per cent reduction in seed set at Muresk but a 44 per cent reduction at 
Quairading where it appeared less well adapted. 

Moroccan clover also appeared sensitive to Gramoxone®; seed set being reduced by 69 per cent 
relative to the unsprayed control.  However, caution should be taken when interpreting this result as 
Moroccan clover was grown outside its intended environment and sprayed much earlier than would 
normally be expected. 
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Ascochyta interaction with Broadstrike in chickpeas 
H.S. Dhammu1, A.K. Basandrai2,3, W.J. MacLeod1, 3 and C. Roberts1,
1Department of Agriculture, Northam; 2CSKHPAU, Dhaulakuan, Sirmour (HP), India 
and 3CLIMA

KEY MESSAGES 
 Don’t apply Broadstrike  in mixture with Bravo  and/or Uptake  oil to diseased chickpeas. 

 Application of Broadstrike  mixed with Bravo  and/or Uptake  oil to chickpea infected with 
Ascochyta blight can increase disease severity. 

BACKGROUND
Ascochyta blight is a very serious fungal disease of chickpeas in Australia and other chickpea 
producing areas around the world.  Recently released chickpea varieties are only moderately resistant 
to this disease, therefore fungicide sprays are still required to maximise yield.  Broadleaf weeds are 
also a major problem in chickpea production.  Post-emergent application of Broadstrike
(flumetsulam) at 25 g/ha is registered and commonly used to control wild radish and other broadleaf 
weeds.  Addition of Uptake  oil has been reported to improve the efficacy of Broadstrike against 
weeds.  Under disease free conditions, both Broadstrike  (25 g/ha) alone and with Uptake® oil have 
been safe for use on all chickpea varieties.  However, it has also been observed that spraying this 
herbicide mixed with Uptake® oil onto Ascochyta infected chickpeas, resulted in crop damage.  
Furthermore, the current fungicide management package requires growers to spray at 4 and 7 weeks 
after crop emergence, at times when growers want to apply selective herbicides.  Not much 
information is available on tank mix compatibility and crop safety of Broadstrike , Bravo
(chlorothalonil) and Uptake® oil.  

The aim of this experiment was to study the impact of Ascochyta blight infection of chickpea on the 
crop tolerance of Broadstrike  applied in mixes with Bravo  and/or Uptake  oil.

METHOD
Chickpea (cv. Sonali) seed were soaked in water overnight and 15 seeds were sown in 5-litre pots on 
3 November 2005 at Northam.  The pots were filled with premium potting mix covered with 5-6 cm 
layer of sandy loam soil at the top.  The plants were grown in a glasshouse maintained at 20oC,
watered daily and fertilised weekly with Thrive  (a complete nutrient solution).  At the 3-4 node stage 
of the plants, half of the pots (40) selected randomly were inoculated with a conidiospore suspension 
of Ascochyta rabiei (105 spores/mL) and incubated at saturated humidity for 48 hrs.  The remaining 
half of the pots were also kept separately (to avoid possibility of infection) in the same growing 
conditions for the incubation period.  After 48 hrs incubation the herbicide and fungicide treatments, 
and mixtures (Table 1) were applied using an overhead, compressed air, glasshouse boom sprayer 
calibrated to deliver 72 L/ha at 200 kPa pressure.  There were 4 replications of each treatment.  After 
application of treatments, the inoculated and uninoculated pots were put on separate tables in the 
glasshouse.  Pots were thinned to each contain 10 uniform looking plants, 5 days after the treatments 
application. 

The data was recorded on disease reaction 1 week, and again 4 weeks, after herbicide sprays (WAS) 
using 1-9 scale (Nene and Reddy, 1979).  Two and 4 WAS, herbicide phytotoxicity was assessed on a 
1-3 scale (where 1 = slight yellowing, 2 = moderate yellowing, 3 = severe yellowing) and the height of 
5 randomly selected plants per pot was measured from ground level to the base of last fully opened 
leaf on the main stem.  In pots inoculated with A. rabiei, irrespective of the herbicide treatments, some 
plants died, these were recorded as maximum scores in the disease ratings (Table 1).  Four WAS, all 
plants (alive and dead) were cut at ground level and plant dry weight (g per pot) recorded.  The data 
were statistically analysed (ANOVA) using Nested design within Genstat program. 



Agribusiness Crop Updates 2006 

Crop Updates is a partnership between the Department of Agriculture, Western Australia and  
the Grains Research & Development Corporation 

121

RESULTS
 Broadstrike  caused slight to moderate yellowing in both the inoculated and uninoculated 

plants.  The intensity of symptoms increased with the increase in its rate from 25 to 50 g/ha.  
Broadstrike  50 g/ha + Bravo , and Broadstrike  25 g/ha + Bravo  + Uptake  oil resulted in 
burning of top plant leaves in both the ascochyta inoculated and uninoculated treatments.  

 Application of Broadstrike  in two and/or three way mixes with Uptake  oil and Bravo  on 
healthy (uninoculated) chickpea plants resulted in significantly lower plant height and dry weight 
compared to untreated control plants.  Bravo  + Uptake  oil caused similar negative effects.  

 Under the moderate disease pressure produced by the inoculation of Ascochya blight, the 
infected plants had lower final plant height and dry weight compared to the same spray 
treatment in the uninoculated set (except for the Broadstrike  50 g + Bravo  treatment).

 Application of Broadstrike  in mixture with Uptake  oil and/or Bravo , but not Broadstrike® 
alone, further reduced the height and dry weight of disease inoculated plants when compared 
with the diseased plants only.  

 Application of Bravo  alone did not reduce Ascochyta severity at either assessment as 
germinating spores had penetrated leaves prior to Bravo® application and were therefore no 
longer vulnerable to the fungicide.  There was no secondary spread of Ascochyta which would 
be affected by fungicides in a field situation. 

 Application of Broadstrike® and oil in combination (with or without Bravo ) did increase disease 
severity by the final assessment (4 WAS).  

DISCUSSION 
 In the 3 field trials (Weeds Updates, WA 2004 and 2005) Broadstrike  25 g/ha applied at 

4-6 node, with and without Uptake® oil, caused yellowing and biomass reduction (10-20%) in 
Sonali.  Broadstrike  applied with Uptake® oil caused more biomass reduction than when 
applied alone, but there was no effect on seed yield.  In the glasshouse experiments, plants 
were kept for 4 WAS only.  These effects are transient but take time to disappear under normal 
growing conditions, they are sometimes noticeable even up to flowering stage of the crop.   

 In the glasshouse no secondary infection of Ascochyta occurred, hence the diseased plants 
were able recover by producing healthy secondary branches.  This indicates the effects of the 
herbicide mixtures on diseased plants would possibly be more pronounced on other growth 
parameters  and seed yield in a field situation.  Moreover, tank mixing fungicides with herbicides 
could reduce the herbicide efficiency.  Lancaster et al. (2005) reported that efficacy of clethodim 
(Select®) and sethoxydim (Sertin®), against crabgrass in peanuts, was reduced when these 
herbicides were applied mixed with azoxystrobin, boscalid, chlorothalonil and pyraclostrbin 
fungicides.   

CONCLUSIONS 
 An interaction of Ascochyta blight with Broadstrike  + Bravo /Uptake  oil caused a reduction 

in chickpea plant height and dry weight under glass house conditions.  This interaction would be 
more pronounced on other growth parameters and possibly on seed yield under the field 
situation.

 Application of Broadstrike® plus Uptake  oil to a chickpea crop infected with Ascochyta may 
increase the disease severity. 

 It is suggested that farmers should not apply Broadstrike  in mixture with Bravo  and/or 
Uptake  oil on chickpeas affected by foliar diseases like Aschochyta and adhere to the label 
recommendations for these products. 
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Best management practices for atrazine in 
broadacre crops 
John Moore, Department of Agriculture, Albany, Neil Rothnie, Chemistry Centre of 
WA, Russell Speed, Department of Agriculture, Geraldton, John Simons, 
Department of Agriculture, Esperance and Ted Spadek, Chemistry Centre of WA

KEY MESSAGES 
Thirteen practical guidelines for use of atrazine in broadacre crops can reduce atrazine contamination 
of surface and ground waters to insignificant levels. 

SUMMARY
Contamination of water sources is most likely where there is direct application of atrazine to surface 
water or water and clay move from treated areas into rivers, lakes or other areas that recharge 
aquifers.  Movement of atrazine vertically through the soil is not likely to be a significant contributor to 
ground water contamination in Western Australia.  

INTRODUCTION
Atrazine is a herbicide that is registered to control a wide range of weeds in many broadacre crop and 
pasture situations as well as in fallows and plantations (Moore and Moore).  It is absorbed through the 
roots and foliage and inhibits photosynthesis in susceptible plants or is metabolised in tolerant plants.  
The widespread adoption of varieties of canola that are tolerant to atrazine and an increase in 
plantation areas has led to increased usage over the last ten years.  Concerns over its potential to 
contaminate ground water have led to a number of reviews, restrictions on use and recording 
protocols for high volume users (NRA, 2002; APVMA, 2004).  

Rates up to 3 kg ai/ha are registered for broadacre crops and up to 8 kg ai/ha in plantations.  

If approximately 1 per cent of the applied atrazine enters the ground water then the NHMRC guideline 
values for drinking could be exceeded. 

This paper provides research based guidelines for applying atrazine and will reduce the risk of 
atrazine causing significant environmental impact. 

PLANNING
Atrazine is a very cost effective herbicide in many situations and restrictions on its use will increase 
production costs in many cases.  Misuse resulting in water contamination is likely to lead to further 
restrictions being applied.  Help to keep national usage levels low by only using it and only planting 
triazine tolerant crops where they are the most profitable option. 

GUIDELINE 1:  PLAN YOUR USE OF ATRAZINE FOR THE AREAS WHERE IT IS 
MORE PROFITABLE THAN OTHER WEED CONTROL METHODS. 

Rate of application 
As the rate of application increases so does the amount of atrazine entering ground and surface water 
reservoirs.  Detectable ground water contamination is likely if excessive rates are used or there are 
multiple applications within the season exceeding the guidelines. 

Where there is limited mixing of ground water, high application rates could lead to localised 
contamination that may result in sporadic detectable levels of atrazine in the water. 
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Atrazine at around 1 kg ai/ha is usually enough to provide pre-emergence weed control for 2-4 weeks.  
For longer term weed control, split applications are more effective than applying a single larger dose 
because the breakdown of atrazine in the soil is approximately exponential.  Two applications at 
1 kg ai/ha about 4 weeks apart provides similar weed control as a single application of 3 kg ai/ha.  In 
crops, such as lupins that don’t tolerate post-emergence atrazine, use simazine for the second 
application. 

Atrazine and simazine have similar weed spectrums and are generally additive in their activity.  In 
most cases, a mixture at one half of each herbicide will provide similar control to a full application of 
either herbicide by itself for pre-emergence applications.  Simazine is less soluble than atrazine and is 
less likely to contaminate water.  

Time of application 
The timing of atrazine application will be determined largely by the crop and weed situation.  In bare-
area situations or where no post emergence weed control is required consider using simazine or a 
mixture with simazine.  

For susceptible weeds with less than 2-3 leaves atrazine at an application rate of 1 kg ai/ha generally 
provides adequate control.  For larger weeds, add a companion herbicide that targets those weeds 
rather than increasing the atrazine rate. 

Multiple applications at lower rates reduce the risk of localised areas of ground water contamination. 

GUIDELINE 2:  USE SPLIT APPLICATIONS RATHER THAN INCREASED RATES 
TO INCREASE THE RESIDUAL CONTROL OF WEEDS IN TRIAZINE TOLERANT 
CROPS.

GUIDELINE 3:  USE THE MINIMUM RATE REQUIRED TO ACHIEVE WEED 
CONTROL. 

GUIDELINE 4:  USE MIXTURES WITH SIMAZINE (OR OTHER HERBICIDES) TO 
REDUCE THE AMOUNT OF ATRAZINE BEING APPLIED WITHOUT 
COMPROMISING WEED CONTROL.

GUIDELINE 5:  DON’T EXCEED THE MAXIMUM LABEL RATE.  

Weather conditions 
Most of the atrazine in water comes from surface water flows carrying dissolved atrazine or atrazine 
adsorbed on the suspended clay and organic matter.  Large rainfall events soon after atrazine 
application that cause significant run off will carry atrazine to rivers and lakes.  Small rainfall events 
carry atrazine into the soil where it is bound and less likely to move off site.  In waterlogged soils, 
atrazine movement into the profile is limited and the associated anaerobic conditions reduce the rate 
of breakdown.  Following rains also result in larger run off where the soil is saturated. 

High winds may carry up to 10 per cent of the herbicide off-target.  Most is deposited within 10 metres 
down wind and less than 1 per cent will move more than 60 m for boom spraying.  Herbicide does not 
drift up wind so spray-drift onto water bodies or catchment areas can be avoided by spraying when the 
wind is blowing away from the sensitive area. 

When low level inversions occur with low wind and high humidity, herbicides may drift many hundreds 
of metres.  In these situations, the quantities of herbicide that move are also low and are of more 
consequence to sensitive species than from a water contamination point of view.  As atrazine is a 
water-based suspension it is not as susceptible to drift as oil based products. 
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GUIDELINE 6:  DON’T APPLY ATRAZINE WHEN LARGE RAIN EVENTS THAT 
COULD LEAD TO SURFACE WATER FLOWS OR EROSION ARE EXPECTED.  

GUIDELINE 7:  AVOID APPLICATION TO WATERLOGGED SOILS AND AREAS 
THAT REGULARLY CARRY SURFACE WATER FLOWS. 

GUIDELINE 8:  AVOID SPRAYING WITHIN 50-100 M OF THE UPWIND SIDE OF 
WATER BODIES OR CATCHMENT AREAS.  

Soils and topography 
Atrazine may leach into watertables that are close to the surface.  GRDC funded research at 
Geraldton and Esperance has shown that direct leaching from the paddock surface into watertables 
more than 2 metres deep will not result in significant water contamination. 

Atrazine contamination of water bodies is more likely on steep slopes, where there is little filtering 
vegetation and where it has been applied close to the water body.  Similarly, use of atrazine on raised 
beds should be minimised as these tend to be located in wet areas and there may be significant 
movement of water from the sprayed areas to local drainage lines.  

Atrazine degradation is generally slower in soils with high pH, though there are some references 
indicating it is slowest at a neutral pH. 

GUIDELINE 8:  AVOID APPLICATION ON SANDY OR CRACKING CLAY SOILS 
THAT HAVE SHALLOW WATERTABLES (ESPECIALLY IF THEY ARE ALKALINE 
AND IN HIGH RAINFALL ZONES). 
In these situations atrazine may be transported to the ground water more quickly.  In cracking clays 
atrazine laden water my travel down the cracks directly to the watertable.  In sandy soils the lack of 
clay and organic matter means atrazine travels through the soil faster and has less time to breakdown 
before entering the ground water.  Under alkaline conditions the rate of breakdown is slower and 
under high rainfall conditions there is simply more water passing through the soil to carry atrazine. 

GUIDELINE 9:  AVOID SPRAYING WITHIN 60 M OF WATER COURSES WHERE 
RUN-OFF MAY CARRY ATRAZINE, CLAY OR ORGANIC MATTER INTO THE 
WATER COURSE.
On bare or steep areas this distance should be increased and where good filtering vegetation is 
present this distance is conservative. 

Climate
In Mediterranean environments, low temperatures and waterlogging will reduce the rates of 
degradation in winter and lack of soil moisture will reduce degradation rates in summer.  At registered 
use rates there is little carryover from one season to the next. 90 per cent of the atrazine is expected 
to have dissipated within 13 to 36 weeks (Bos et al. 1995) in broadacre cropping regions of WA. 

Atrazine degradation depends on moisture, temperature and aerobic soil conditions.  In areas with 
sporadic and high intensity rainfall, atrazine movement to ground water, streams and reservoirs is 
more likely. 

GUIDELINE 10:  AVOID HANDLING CONCENTRATE OR MIXING HERBICIDE 
CLOSE TO WATER COURSES OR ON IMPERMEABLE SURFACES WHERE 
STORM WATER MAY CARRY HERBICIDE INTO STREAMS OR WATER BODIES.
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GUIDELINE 11:  AVOID HANDLING CONCENTRATE NEAR BORES OR ON 
PERMEABLE RECHARGE AREAS. 

GUIDELINE 12:  APPLY ADEQUATE FERTILISER TO ENSURE GOOD CROP 
GROWTH AND DON’T OVER FERTILISE WITH NITROGEN. 
Plants absorb atrazine from the soil in proportion to their water usage or growth.  Applying high levels 
of nitrogen may lead to microbes preferentially using the fertiliser as a source of nitrogen rather than 
atrazine and consequently reducing microbial breakdown rates. 

GUIDELINE 13:  USE LIQUID RATHER THAN GRANULAR APPLICATIONS IN 
MARGINAL SITUATIONS SUCH AS STEEP CLAYEY SITES OR WHERE RUNOFF 
IS MORE LIKELY TO OCCUR. 
Granules are more likely to carry more atrazine in storm water flows than soil sprayed with atrazine. 
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What happens to the applied atrazine applied to fields. 
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Biology and management of red dodder (Cuscuta
planifolia) – a new threat to the grains industry 
Abul Hashem1, Daya Patabendige2 and Chris Roberts3, 1Senior Research Officer, 
2Research Officer and 3Technical Officer, Department Agriculture Western Australia, 
Northam

KEY MESSAGES 
Red dodder (C. planifolia) can successfully parasitise canola, chickpea, faba bean, field pea, lentil, 
lupin and sub. clover and reduce their pod or burr production by 20 per cent – 100 per cent.  
Pre-sowing herbicides such as trifluralin, simazine, Kerb® and diuron were highly effective on dodder.  
Of the post-emergent herbicides, atrazine controlled 100 per cent of dodder plants while Lexone® and 
Sniper® were 83 per cent effective.  About 88 per cent of seeds of C. planifolia are dormant and can 
germinate slowly over a range of temperatures. 

AIMS
Cuscuta planifolia Ten. (red dodder) was found in a canola crop in the Northern Agricultural region of 
WA in 2001, the first time for any reported infection of canola.  It poses a new and serious weed threat 
to the grains industry.  Dodder can attack a range of hosts, especially those in the Fabaceae (Legume) 
and Solanaceae families.  It does not grow well on cereals or other grasses.  

The presence of dodder in paddocks and the potential for contamination of produce may exclude that 
produce from some markets where there is a zero tolerance for dodder seed.  This is perhaps the 
most serious implication of the emergence of dodder as a crop weed, far outweighing its direct effect 
on yield loss.  Very little information is available on the biology and management of this parasitic weed 
under WA wheatbelt conditions.  GRDC have funded a project to:  

(1) determine the germination and growth of C. planifolia over a range of temperature and light 
conditions;

(2) determine effects of different host crop plants on the germination and survival of C. planifolia
plants;

(3) measure the effects of C. planifolia parasitisation on the growth of host crop plants; and 

(4) develop control options to manage this parasitic weed species. 

METHOD
A series of experiments were conducted under laboratory and glasshouse conditions at Northam in 
2005.

Release of C. planifolia seed dormancy
To release dodder seed from dormancy, the seeds were treated with concentrated sulphuric acid for 
10 minutes and then allowed to germinate at three temperature regimes (5/15, 10/20 and 15/30 C
night/day) with or without prior chilling.  Effect of light and dark conditions during germination 
processes was examined by subjecting the untreated seeds to full light and total dark conditions.  
Germination of seeds was recorded either daily or every alternate day for 3-6 weeks.  Fifty seeds were 
sown per petri dish with 3-5 replications.  

Host preference for C. planifolia plants
To determine the effects of different host crop plants on the germination and survival of C. planifolia,
treated seeds of dodder were sown with seven species of crops and pastures (canola, chickpea, faba 
bean, field pea, lentil, lupin, and sub. clover) in 10 L pots with three replications.  An untreated set of 
three pots/species was maintained without dodder seeds.  Emergence and survival of dodder plants 
were recorded for up to 7 weeks. 
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Figure 2. Emergence and survival of Cuscuta planifolia plants in 
association with various host crop plants under glasshouse conditions at 
Northam in 2005. 
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Effect of C. planifolia parasitisation on the growth of host plant species
To quantify the effect of parasitisation by C. planifolia on the performance of host plant species, seeds 
of all host plants and dodder were sown together.  Germination enhanced seeds were sown on the 
surface of pots and covered with a thin layer of sandy soil.  In the pots where natural parasitisation did 
not occur, artificial parasitisation was performed by wrapping an 8 cm long fragment of dodder shoot 
on to the stem of the target host plant.  Pods produced by host crop plants both in the absence and 
presence of dodder were counted and dry biomass of dodder plant/pot was measured. 

Effect of time of sowing on dodder emergence and survival 
The effect of sowing time of crop and pasture species on the emergence and survival of dodder plants 
was examined under glasshouse conditions but results on only lupins are reported here.  Germination 
enhanced dodder seeds were sown in pots as described above.  Some lupin seed was sown on the 
same day as the dodder; the remainder were sown at weekly intervals over a period of one month.  
Emergence and survival of dodder plants were recorded for each time of sowing (TOS).  

Dodder control by pre-sowing herbicides
Efficacy of selective pre-sowing herbicides on the control of dodder in all crop and pasture species 
was evaluated under glasshouse conditions.  Crop and pasture plants were sown in pots and 
germination enhanced dodder seeds were sown following the same procedure as described above.  
Selected herbicides recommended for each host species were sprayed and covered with a thin layer 
of sandy soil.  An untreated set of control pots for each host species was maintained to compare the 
efficacy of herbicides.  Emergence and mortality of dodder plants were recorded for 7 weeks after 
sowing.  

Dodder control by post-emergence herbicides  
Efficacy of selective post-emergent herbicides on the control of dodder in all crop and pasture species 
was evaluated under glasshouse conditions.  Crop and pasture seeds were sown in pots and 
germination enhanced dodder seeds were sown following the same procedure as described above.  
Selected herbicides recommended for each host plant species were sprayed at label rate and at the 
recommended growth stage of each host plant species.  An untreated set of control pots for each host 
species was maintained to compare the efficacy of herbicides.  Density and mortality of dodder plants 
were recorded 4 weeks after spraying. 

RESULTS

Release of C. planifolia seed dormancy 
Based on 450 seeds (50 seeds/petri dish* 3 
temperature regimes * 3 replications), 88 per 
cent of dodder seeds were dormant.  Soaking 
seeds in concentrated sulphuric acid for 10 
minutes (followed by rinsing with distilled water) 
increased germination from 12 per cent to 45 per 
cent (Figure 1).  Chilling after acid treatment 
reduced germination of dodder compared to acid 
+ chilling treatment while chilling without acid 
treatment did not affect its germination.  
Temperature regimes (5/15, 10/20, and 15/30 C
night/day) did not affect germination of treated 
dodder seed under growth cabinet conditions.  
Germination of untreated dodder seeds was 
higher under total dark conditions than under 
light conditions (data not presented).  

Figure 1. Effect of cocnetrated sulphuric acid and chilling on the 
germination of Cuscuta planifolia seeds under conditions at Northam in 
2005.
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Host preference for C. planifolia plants
Germination of treated dodder seeds sown with various host crop and pasture species started 5 days 
after sowing (DAS) in lupin and 7 DAS in other plant species.  Regardless of species, the highest 
number of surviving dodder plants (5-30/pot) was found 8-22 DAS (except in canola) whereafter the 
number of surviving dodder plants gradually decreased.  Regardless of species, the number of 
surviving dodder plants at 44 DAS was reduced to 3-6 plants/pot.  

Although the number of surviving 
dodder plants did not vary greatly at 
44 DAS, based on the highest 
observed number of surviving dodder 
plants the host species may be ranked 
in the order of decreasing preference 
by dodder as lupin>lentil>field 
pea>faba bean>chickpea>sub. 
clover>canola (data for field pea and 
sub. clover not presented).  Infestation 
of dodder in canola started late and 
stayed at a very low level although final 
surviving plant number was similar to 
those in lupin. 

The time taken for the surviving dodder plants to develop first visible circumnutation (also called 
wrapping or coiling) on the host plant stem varied greatly between host species.  First circumnutation 
was observed 7 DAS in field pea and lentil, 9 DAS in lupin, 12 DAS in sub. clover, 17 DAS in canola 
and chickpea, and 29 DAS in faba bean.  After the first circumnutation or wrapping on the host stem, 
the dodder plant must then establish haustoria on the stem to be able to survive.  

Effect on the production of pods or burr by host plant species
The production of pods or burr was greatly 
affected by dodder in all host species (Figure 4) 
except in canola (data not presented) where the 
number of surviving dodder plants was also 
lower than in the other species (Figure 2).  
Although the overall number of pods or burr per 
plant in some species such as faba bean was 
low in the control (no-dodder) pots, the 
presence of dodder reduced pods or burr/plant 
by 20 per cent in lentil, 50 per cent in faba 
bean, 60 per cent in lupin, 75 per cent in 
chickpea, and 100 per cent in sub. clover 
(Figure 4).  The dry biomass of the host species 
plants measured at senescence was not 
reduced by the presence of dodder plants.  
However, a further investigation is needed to 
verify this result. 

Effect of time of sowing on dodder 
emergence and survival 
Since a dodder plant must contact a suitable 
host plant within 3-4 days, a delay in the 
sowing of crop may help reduce the density 
of the emerged dodder plants.  Results from 
the time of sowing experiment show that 
delaying the sowing time of lupins can 
substantially reduce the number of surviving 
dodder plants, but this period needs to be at 
least two weeks after dodder germination. 

Figure 3. Time taken by emerged Cuscuta planifolia plants to begin 
circumnutation on the host crop plants under glasshouse conditions at 
Northam in 2005.
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Figure 4. Effect of Cuscuta planifolia  infection on the production of pods by 
various crops crop under glasshouse conditions at Northam in 2005.
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Dodder control by pre-sowing and post-emergent herbicides
Dodder plants are completely dependent on their own roots for minerals and water uptake for the first 
few days of their life cycle (before establishing haustoria on the host plant).  This is the stage when 
dodder is most vulnerable to any external stress.  All pre-sowing herbicides used in this study 
controlled 91-100 per cent of dodder plants.  No emergence of dodder plants was observed in pots 
sprayed with Kerb® while a few plants emerged in the pots sprayed with trifluralin.  Dodder in all other 
pre-sowing herbicide treatments emerged normally and then slowly died.  

Among the post-emergent herbicides sprayed at the recommended stages of each of host plant 
species, atrazine controlled 100 per cent of dodder plants, Lexone® and Sniper® each controlled 
83 per cent, and Broadstrike® and Lontrel® each controlled 50 per cent.  Efficacy of other herbicides 
such as Eclipse®, Brodal®, Raptor® and Tough® was less than 40 per cent. 

Table 1. Effect of different pre-sowing and post-emergent herbicides on the control of dodder plants in 
legume crop and pasture plants 

Pre-sowing herbicide Dodder control (%) Post-emergent herbicide Dodder control (%) 
Diuron 91 Atrazine  100 
Kerb® 100 Broad-strike® 50 
Lexone® 97 Brodal® 33 
Simazine 100 Eclipse® 33 
Spinnaker® 93 Lexone® + Brodal® 83
Trifluralin 100 Lexone® 83
lsd.05 18 Lontrel® 50 

  Raptor® 39 
  Sniper® 83 
  Tough® 17 

lsd.05 20.0

CONCLUSION 
Dodder seeds have a high level of dormancy and can germinate over a range of temperatures.  
C. planifolia successfully infested all crop and pasture species (canola, chickpea, faba bean, field pea, 
lentil, lupin and sub. clover) and reduced their pod or burr production by 20-100 per cent.  Pre-sowing 
herbicides such as diuron, Kerb®, Lexone®, spinnaker® and trifluralin, and atrazine applied post-
emergence were highly effective on dodder while Lexone® and Sniper® at post-emergence provided 
useful control. 

KEY WORDS 
dodder, seed dormancy, host preference, pod production, time of sowing, herbicide control 
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Help the wizard stop the green invaders! 
Michael Renton, Sally Peltzer and Art Diggle, Department of Agriculture 

KEY MESSAGES 
We want your help in developing a new weed management tool called ‘The Weed Seed Wizard’.

AIM
To involve end-users in the design and development of ‘The Weed Seed Wizard’. 

BACKGROUND
As part of Sustainable Cropping Systems within the CRC for Australian Weed Management, a 
seedbank calculator  ‘The Weed Seed Wizard – a Decision Making Tool’  is being developed to 
coordinate management of weed seed in the seedbank.  To ensure that the tool will ultimately be 
useful to consultants and farmers, we are asking for input into its design. 

We envisage that the Wizard will use paddock record information and simulation of seed biology to 
track the amounts, ages, physical locations, dormancy levels and germinability of seeds in the soil 
over a number of years.  The Wizard is likely to operate as an adjunct to paddock record-keeping 
software, using farmer records concerning paddock management decisions, the site, and other 
observations.  Such records might include crop sown, sowing date, seeding rate, tillage and grazing 
management, herbicide application, crop yield, weed density, rainfall etc.  

The Weed Seed Wizard will take into account minimum tillage planting systems combined with 
strategic use of a range of other techniques, such as soil inversion, autumn tickle, and burning or 
grazing for stubble management.  It will also incorporate recent advances in understanding of the 
factors that affect germination and death of weed seeds, in order to predict the amount of weeds 
appearing each year. 

The Wizard will target major in-crop annual weeds from each State.  For the southern States, target 
weeds might include barley grass, brome grass, silver grass, annual ryegrass, wild oats and wild 
radish.  Northern weeds might include sweet summer grass, liverseed grass, barnyard grass, native 
jute, bladder ketmia, African turnip weed and sowthistle. 

METHODS  WE NEED YOUR HELP! 
In order to produce the best possible tool for you to manage weed banks, we would like your feedback 
on a number of questions: 

1. What is your background, interest and experience in weed management? 

2. How do you rate the importance of being able to understand and predict the weed seed bank?  

3. What are the key weed management decisions that the Wizard should take into account? 

4. What tools or information sources have you used for managing weeds in the past?  

5. How should the Weed Seed Wizard be made available for use? 

6. What weed problems would you like to use a Weed Seed Wizard to address? 

7. What kind of information would you like the Weed Seed Wizard to present? 

8. Do you have any other thoughts on how to make the Weed Seed Wizard into a useful 
management tool? 

9. Would you be willing to be contacted at a later date to provide further feedback for the 
development of the Weed Seed Wizard?  If so, how can we contact you? 
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Please visit us in the poster sessions to discuss the wizard, or contact: 

Michael Renton, mrenton@agric.wa.gov.au; (08) 9368 3785 

Sally Peltzer, speltzer@agric.wa.gov.au; (08) 9892 8504 

Art Diggle, adiggle@agric.wa.gov.au; (08) 9368 3669 

KEY WORDS 
weeds, model, seed, simulation, seedbank, seed ecology, individual-based 
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