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CHAIRMAN’S COMMENTS
The time has flown by quickly. In Canada, we are emerging from the snow and cold of our
winter months and are passing through a rapid spring leading into summer and field work.
This year Saskatoon and area has experienced the wettest spring in history with double
the normal average precipitation in May and June. Many fields are under water and they
expect only about 70% of the arable land to be cropped this year because the number or
remaining frost free days is shrinking quickly. We are still trying to put in a few more field
trials before the end of June and it appears the sun has come back to help us out.
The only item of business I want to relay to you relates to our next meeting in September
2011. The ISBCW is meeting at the Wailoloa Beach Marriott on the Kona Coast of the big
island of Hawaii from September 11-16, 2011. I have contacted the organizer, Tracy
Johnson to arrange for a pre-symposium conference meeting on Sept 10, 2011 in
conjunction with this larger meeting. The symposium will run from 8:30 am to 4:30 pm with
lunch included. The registration fee is yet to be determined.
Start making your plans to attend IBG Workshop 2011. Send me a tentative title of your
talk to help me estimate the numbers and topics coming forth. Abstract submission will be
handled through the ISBCW. If you are registered for both IBG and ISBCW, we can have a
special poster section on bioherbicides. If you have any ideas for a special topics section,
send them to me to co-ordinate. I look forward to seeing everyone in Hawaii. Visit the
conference website at http://uhhconferencecenter.com/xiii_isbcw.html
Regards,
Karen Bailey (Karen.Bailey@agr.gc.ca)
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IBG WEBSITE
As you might have seen, the IBG Website (http://ibg.ba.cnr.it) would require to be updated
and renewed. Although relatively low, it has a cost (it could be estimated around 2,000
Euro). If you have any suggestions about how to get funds, or which sponsors to contact,
please let Karen Bailey or me know. All suggestions and comments at this regard are very
welcome.
In order to have a better visibility of previous bulletins and IBG workshops proceedings, I
am trying to use a free-hosting website, i.e.: issuu.com. This would complete and not
replace the Website.
I would invite you to click on the following links, to have a look at the documents, and let
me know your opinion about that.
As examples, I have uploaded the Proceeding of the 2007 Workshop held in Montpellier at
the following link:
http://issuu.com/maurizvur/docs/viii_intnl_bioherb_wshop
and the June 2009 Newsletter at the following link:
http://issuu.com/maurizvur/docs/june_2009
From that site, you can read on line, download, print and save the PDF files. You can also
find some other related documents. Maybe a good way to have other people getting into
the group.
(by Maurizio Vurro - maurizio.vurro@ispa.cnr.it)

PEOPLE & PLACES
National consultation in India
A two-day meeting entitled “National Consultation on Biological Weed Management” was
held at the Directorate of Weed Science Research, Jabalpur, India, from 17-18 March
2010. This meeting was convened to take stock of the biological weed control scenario in
India and to come up with recommendations for the future. Delegates included
agronomists, entomologists, pathologists and weed control specialists. The talks covered
several basic aspects, including the existing weed problems, their management and the
challenges ahead. The emerging problem of weedy rice, the expanding crop-range of
Phalaris minor, the spread of Solanum elaeagnifolium, etc. were discussed. Biocontrol of
the persistent weeds, Chromolaena odorata, Parthenium hysterophorus and Eichhornia
crassipes, were discussed at length. There were status reports on the biocontrol of weeds
in different states. Policy issues and strategies in classical biocontrol of weeds were also
examined. Besides, the potential of fungal pathogens in weed control was discussed and
the constraints in the development of bioherbicides were analysed. One of the
presentations was the emerging topic of the relevance of endophytes in classical bicontrol
of weeds.
(by Dr P. Sreerama Kumar, National Bureau of Agriculturally Important Insects, Bangalore,
India - Raghubir.Prasad@NRCan-RNCan.gc.ca)
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SIBU (Malaysia)
Received from our (now retired) colleague Gait Fee Chung (chunggf@yahoo.com) and
gladly included in the newsletter some pictures of the city of Sibu, Malaysia, where Gait
Fee lives.
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Dr. Raj Prasad, now a retired scientist, was invited by the The Nature Conservancy,
Washington and NorthWest Science Conference in Centralia, Wash, and presented a
paper on " Ecology, Biology and Management of Alien-Invasive Plants in Coastal
Forestry". This symposium was held on 22-25 March 2010 at the Centralia College
Campus and included several group discussions and field tours. Dr Prasad
discussed exotic- invasive plants (Cytisus scoparius, Ulex europaeus, Daphne laureola,
Hedera helix, etc) and their management tactics involving biological control measures. The
roles of bioherbicides (Chondrostereum purpreum, Fusarium tumidum and Phomopsis sp.)
on some of these invasive plants were discussed.
(by Dr. Raj Prasad - Raghubir.Prasad@NRCan-RNCan.gc.ca)

Almabrouk Asshleb, who works for the Biotechnology Research Centre in Tripoli, Libya,
has recently successfully submitted and defended his PhD at the University of Bradford,
UK. The thesis was entitled ‘The use of the fungus Ascochyta caulina as a biological
control agent for the weed Chenopodium album‘. His research, supervised by Dr William
Hale and assisted by Dr Randy Donahue, developed and tested a new mycoherbicide
formulation of A. caulina and found it to restrict growth of C. album at relative humidities of
only 50-60%. It is therefore hoped that this work will lead to the possibility of successfully
controlling C. album using this fungal herbicide. Articles for publication in relevant journals
relating to this work are currently in preparation.
(by Dr William Hale - Environmental Science Division of Archaeological, Geographical and
Environmental Sciences, University of Bradford, UK - W.H.G.Hale@Bradford.ac.uk)

COURSE ANNOUNCEMENT

IV Curso-Taller Latinoamericano En Control Biológico De Malezas
IV Latin-American Course-Workshop on Biological Control of Weeds
Sede: Instituto Mexicano De Tecnología Del Agua
Venue: Mexican Institute of Water Technology
23 -27 August 2010
Contact
Dr. Maricela Martínez Jiménez
Control Biológico de Especies Acuáticas Exóticas Invasoras
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Instituto Mexicano de Tecnología del Agua
Paseo Cuaunháhuac 8532 Progreso Jiutepec, Morelos. México
mmartine@tlaloc.imta.mx

BIOHERBICIDE RESEARCH
Novel mycoherbicides for biological control of aquatic weeds such as Water
Hyacinth and Water Lettuce
Patent Disclosure - Application #: EPO-DG 1 (102) Piority date: 18.09.2003
Summary of the invention of inventors
Meindert D. de Jong - meindertdejong@hotmail.com
and W. Barend de Voogd - plantbiocontrol@tele2.nl
The invention relates to the application of the fungus Sclerotinia sclerotiorum as a
mycoherbicide to control aquatic weeds such as Water Hyacinth (Eichhornia crassipes)
and Water Lettuce (Pistia stratiotes). S. sclerotiorum has been found to be capable to
infect and kill Water Hyacinth and Water Lettuce when mycelium of the fungus is applied
to the plants in a suitable formulation. S. sclerotiorum has never been reported as being
pathogenic to Water Hyacinth and Water Lettuce. Accordingly, the biological control
method to control aquatic weeds using mycelium of S. sclerotiorum is novel.
The invention also relates to the application of the pathogenic fungus Thanateporus
cucumeris AG 2-2 to control the aquatic weeds Water Hyacinth and Water Lettuce.
Mycelium of the anastomosis group (type 2) of this fungus has never been reported as
being of use in the biological control of Water Lettuce. Accordingly, the said applications
for biological control of aquatic weeds are novel, new and have never existed anywhere in
the world. Specified applications of the respective pathogens in combination with the
specified aquatic weeds were applied as prototypes of the fungi, named HyakillTM and
LettkillTM, respectively. In greenhouse experiments these prototypes appeared to be very
effective in Experiments I-III for the biological control of the specified aquatic weeds.
HyakillTM leads to mottling with Water Hyacinth and yellowing of Water Lettuce and finally
to sudden death, early dying of Water Hyacinth, and yellowing of leaves, sinking, early
dying of Water Lettuce. Following inoculation by LettkillTM leads soon to wilting of Water
Hyacinth and Water Lettuce plants and finally early dying of these plants.
In conclusion, specified prototypes, based upon mycelium of Sclerotinia sclerotiorum and
Thanatephorus cucumeris AG 2-2, are useful for biological control of specified aquatic
weeds and may accomplish effective biological control. HyakillTM and LetkillTM based
upon prototypes of these pathogens are novel, and unique products.
(by Meindert D. de Jong - meindertdejong@hotmail.com)
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News Flash on Phoma macrostoma
I am pleased to let you know that in November 2009 AAFC and The Scotts Company
submitted a regulatory package to the Pest Management Regulatory Agency in Canada
and the Environmental Protection Agency in the USA requesting registration of the
bioherbicide Phoma macrostoma for control of broadleaved weeds in turf. The information
was sent for joint review under the North American Free Trade Agreement. This means
that both regulatory agencies share the review process and come to a common decision.
We anticipate a decision on the product in 14-18 months.
We have also been conducting experiments to see if Phoma macrostoma may be used for
control of weeds in agriculture. The Canadian Wheat Board funded a one year study to
determine which weeds could be controlled and to determine a rate of application for
control of Canada thistle and wild mustard. The results showed that the bioherbicide was
not effective against all weeds. It did not affect stinkweed, lamb’s-quarters or wild oats.
The good news was that it affected some challenging species for western Canadian
agriculture, namely field bindweed, dandelion, Canada thistle, annual sow-thistle, and wild
mustard. A number of other weeds were partially reduced: false cleavers, hemp nettle,
smartweed, perennial sow-thistle, volunteer canola. However, results were variable and
the weeds were not uniformly controlled in both sites where tests were conducted.
Environmental effects were also evident. In two trials, one on Canada thistle and one on
wild mustard, the bioherbicide was broadcast as a granule onto soil. Dry spring conditions
resulted in little initial weed growth, and no apparent injury. But in both cases, the
bioherbicide remained dormant, and did not die. One month later, seasonal rain “activated”
the bioherbicide and later emerging plants were infected. This could be especially good
news for wild mustard control. Wild mustard is notoriously difficult to control because of its
tendency to emerge anew after each rainfall. For the flush of wild mustard that came in
response to the rain, control was very good (82%).
(by Karen Bailey, AAFC, Saskatoon - Karen.Bailey@AGR.GC.CA, and
Stuart Falk, The Scotts Company, Marysville - Stuart.Falk@Scotts.com)

ECO-VIA - A project for the development of a herbicide based on microbial
metabolites
Weed management is particularly difficult in areas having civil or industrial uses, such as
recreational or archaeological parks, pavements, roadsides, or railroads, where the use of
chemical herbicides is mostly banned, and other control methods have limited or costly
applications.
At the beginning of 2010 a research project named ECO-VIA has been approved and
financially supported by the Regional Governorate of Lombardy, within a specific
programme for the development of the competitiveness of small and medium enterprises.
The main aim of the project is to develop the technologies to obtain a natural herbicide
based on the bioactive metabolites produced by a plant pathogenic fungus. The project,
unique in Italy and probably the first one in Europe, will last two years and will involve four
Italian research institutions (Institute of Sciences of Food Productions, CNR Bari, Italy;
University of Naples "Federico II; University of Milan "Bicocca" and the Italian National
Agency for New Technologies, Energy and Sustainable Economic Development (ENEA),
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one local administration (Alzano Lombardo municipality) and a SME (Scarpellini)
specialized in the realization and management of green areas.
This project originates from the results obtained in previous studies, which showed the
potential of a fungus, Ascochyta caulina isolated from the weed species Chenopodium
album and proposed as mycoherbicide for the biological control of this weed, to produce
some broad-spectrum phytotoxic metabolites.
The main aims of the project are to investigate the methods for the production, purification,
application, and formulation of the mixture of bioactive metabolites, and their ecotoxicological properties, in order to reach the ambitious goal to make the toxin utilizable at
an industrial level, and then to produce an environmentally friendly natural herbicide.
The project will be developed following three main phases: applied research, pre-industrial
development, and economic and business valorisation. They will be arranged in a logical
series of activities which includes:
 maximization of toxin production and lowering of the production costs;
 large scale purification of the toxin mixture;
 identification of fast and cheap chemical methods to analyse toxin quality and
fermentation yields;
 evaluation of the mode of application and efficacy of treatments in greenhouses,
controlled environments and open fields;
 evaluation of the eco-toxicological effects of toxins to non-target organisms;
 study of persistence and mobility of toxins in soil and water, stability due to biotic and
non biotic factors, and potential bio-accumulation;
 selection of proper surfactants and additives to obtain better formulations;
 set-up of a pre-industrial protocol for the production and purification of the bioactive
metabolites, economically and technologically sustainable.
The project will also consider technology transfer and the use of public opinion.
(by Maurizio Vurro, CNR, Bari, Italy - maurizio.vurro@ispa.cnr.it)

Preliminary investigation on phytotoxins produced by Phomopsis spp
As part of an Australian Weed Research Centre project and a memorandum of
understanding between Charles Sturt University (Australia) and The University of Naples
Federico II (Italy), Ms Carmen Perrone (a PhD student from the laboratory of Professor
Antonio Evidente) spent 3 months in Australia (in the laboratory of Associate Professor
Gavin Ash and Dr Greg Doran) studying the phytotoxins produced by a species of
Phomopsis first isolated from saffron thistle in Australia.
Saffron thistle (Carthamus lanatus L., spp. lanatus) is a widespread winter-growing annual
weed of both pasture and crops throughout Australia, introduced from the Mediterranean
region (Parsons and Cuthbertson 1992). It is considered the most economically important
thistle species in New South Wales (Briese 1988, Sindel 1996) and was one of the weeds
targeted by the Australian Cooperative Research
Centre for Weed Management Systems (Dellow et al. 2002). Poor results of mechanical
control methods (Davison, 1990), and the difficult application of chemical control methods,
mainly due that the majority of the herbicides used to control saffron thistle can cause
damage to desidered pasture species such as Medicago spp, and Trifolium spp, reducing
the production of pasture, have made this weed a potential target fot a biological control
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(Briese, 1988). In an effort to develop a bioherbicide a number of isolates of Phomopsis
have been identified as natural pathogens of saffron thistle in Australia. Most of these
isolates also were found to be pathogenic to a number of other members of family
Asteraceae (Crump et al 1996; Crump 2002). A genetic diversity and phylogenetic analysis
has been undertaken and it has been determined that the fungus causing the disease in
saffron thistle is a unique species in Australia (Ash et al. 2010). In glasshouse studies,
the fungus has been shown to cause death of the target plants very rapidly, which
indicates that phytotoxins may be produced by the fungus. Preliminary investigation were
carried out to extract and isolate phytotoxins produced by Phomopsis. The strain chosen
for our investigations is DAR 73822, one of the most aggressive on saffron thistle. The
fungus was grown on liquid V8 medium for two weeks in shaken condition at 25 °C. The
culture filtrate obtained (3.6 L) was tested on sunflower plant by leaf puncture assay and
through adsorption, showing to be phytotoxic. Three small aliquots of culture filtrate were
than extract with ethyl acetate at different pH to investigate the best condition for
phytotoxins extraction. The result of leaf puncture assays showed a low influence of pH,
and total extraction was carried out with ethyl acetate at pH of culture filtrate (pH = 5.2).
The total extract (about 600 mg) was purified on silica gel column in ChloroformIsopropanol (92:8 v/v) obtaining 10 groups of homogeneous fractions. When tested by
leaf puncture assay on sunflower and on tobacco leaves the fractions 2-4 and 9-10
showed a greater phytotoxicity. The most active fractions were further purified on silica
gel TLC, leading to the isolation of some not pure main metabolites, that resulted be
phytotoxic. The low amount obtained for these metabolites and the need of further
purifications, have necessitated the development of better growing conditions for
increasing phytotoxins production and especially the need of a greater production.
References
Ash, G.J., Stodart, B., Sakuanrungsirikul, S., Anschaw, E., Crump, N., Hailstones, D. and Harper, J.D.I.
2010. Genetic characterisation of a novel Phomopsis sp., a putative biocontrol agent for
Carthamus lanatus. Mycologia. 102: 54-61.
Briese DT. 1988. Weed status of twelve thistle species in New South Wales. Plant Protect Quart 3:135.
Crump N. 2002. The potential biological control of saffron thistle using indigenous pathogens [Doctoral
dissertation].Wagga Wagga, New South Wales: Charles Sturt Univ Press. 140 p.
Crump NS, Ash GJ, Nickandrow A. 1996. Phomopsis spp.associated with die-back of saffron thistle
(Carthamus lanatus). Australas Plant Path 25:143.
Davison, Chemical control of saffron thistle (Carthamus lanatus L.) in pasture in the South
Dellow JJ, Wilson GC, King W McG, Auld BA. 2002.Occurrence of weeds in the perennial pasture zone of
New South Wales. Plant Prot Quart 17:12–16.

(by Gavin Ash, Charles Sturt University, WAGGA WAGGA NSW - GAsh@csu.edu.au)

Mycoherbicide for woody weeds under development in New Zealand
Chondrostereum purpureum causes white rot and/or ‘silver-leaf’ disease of a range of
woody plants. The fungus has been developed into mycoherbicides and commercialised in
both the Netherlands (De Jong 2000) and Canada (Becker, Shamoun, and Hintz 2005)
where it is used against woody weeds such as Alder (Alnus spp.), Poplar (Populus spp.)
and Black Cherry (Prunus serotina).
In New Zealand, we have been endeavouring to develop a mycoherbicide based on
C. purpureum for use against woody weeds, especially those that interfere with native and
plantation forests such as gorse (Ulex europaeus), privet (Ligustrum sp.) and willow (Salix
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spp.). These weeds are renowned for their ability to resprout after cutting and
Chondrostereum is known to be able to reduce regrowth when applied to cut stumps.
Initially, experiments in New Zealand focused on gorse, and it was found that when
C. purpureum was applied to cut stems it could reduce resprouting and stump survival by
around 50% (Bourdôt et al. 2006). We thought it may be possible to increase the efficacy
of C. purpureum by applying it in combination with other fungi. Preliminary research
focussed on the foliar pathogen Fusarium tumidum, which was known to be capable of
killing young gorse tissues. However, field experiments showed that while both fungi could
be quite damaging, their activities were not synergistic (Bourdôt et al. 2006). More
recently, the effects of combining C. purpureum with other fungi have been explored.
Unfortunately, for commercial reasons, it is not possible to provide further information
about these fungi here.
In the laboratory, excised stems of gorse, privet and willow were planted into sterile sand
in boxes. The stems were then inoculated with C. purpureum isolates combined, in various
ways, with other fungi. Results showed C. purpureum, with or without the addition of other
fungi, could increase decay, reduce sprouting and/or kill the excised stems of willow. The
fungus also showed some potential in these experiments against gorse, but it had
negligible effects against privet.
Field studies followed and C. purpureum, plus the most promising of the other fungi, were
applied to cut stumps of gorse, privet and willow. So far, results have shown the fungi, in
combination, can further reduce the vigour of resprouting on gorse, but it is too early to tell
whether treated stumps will actually die. Interestingly, in the most recent field studies on
gorse, Chondrostereum alone allowed almost as much sprouting of the cut stumps as the
untreated control, but adding certain other fungi reduced sprouting by up to 58% at 14
weeks. At the willow field site, which is still under observation, the vigour of resprouting
was reduced by up to 33%.
Meanwhile, back in the laboratory, complementary studies of the fungi in culture have
been used to explore the mechanisms involved as the fungi interact. Results indicate that
combining C. purpureum with the other fungi can accelerate dry weight loss of willow wood
block samples by up to 20%. Observations suggest that interactions between the different
fungal isolates may stimulate the production of enzymes. It is hypothesised that these
enzymes reduce resprouting.
Future work planned includes:
Collaboration with partners at the University of Victoria in British Colombia, Canada who
have expertise we lack in formulation & commercialisation
Use of modern techniques, such as DNA analysis, to monitor the agents in the field and
determine survival, spread and modes of action
Optimising C. purpureum based mycoherbicides through a better understanding of the
mechanisms behind their biocontrol activity
Acknowledgements
This article was written by Jane Barton (contractor to Landcare Research) but is based entirely on research
done by Susan Bunning (Teacher at Macleans College, Bucklands Beach, Auckland). Susan’s work was
supported by the Royal Society of New Zealand through the NZ Science, Maths and Technology fellowships.
Her research was hosted by Landcare Research and she is particularly grateful for help from Dr. Sarah
Dodd, Dr. Stan Bellgard, Chris Winks and Olimpia Timudo. The Auckland Regional Council and Landco
supplied field sites.
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New way to tackle Giant Hogweed with mycoherbicide
Over the last 7 years Barend de Voogd, myco-/ecologist for Plant Biocontrol International
(PBI), Zutphen, Netherlands, plantbiocontrol@tele2.nl, and Meindert de Jong, plant
pathologist, Wageningen, Netherlands, meindertdejong@hotmail.com, developed a
selective biocontrol for Giant Hogweed, Heracleum mantegazzianum de Bary, for large
scale invaded areas. At the time of publication of this item, a local Public Affaires
Department intends to launch a pilot project with the Bio-approach of PBI to handle Giant
Hogweed. PBI tackles the problem in several ways.

Figures - infestations of Giant Hogweed
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Figures - left: Giant Hogweed controlled by frequent mowing; right: plant density
reduced by 80-90%, after PBI’s selective Biocontrol.

(by Barend de Voogd, Plant Biocontrol International, Zutphen, The Netherlands plantbiocontrol@tele2.nl)

Biocontrol of Cirsium arvense in pasture by mowing during rainfall
Geoff Hurrell1, Bob Skipp2, Carolyn Lusk1, Graeme Bourdôt1,
1

AgResearch Ltd, Lincoln Research Centre, Private Bag 4749, Christchurch 8140, New
Zealand
2
AgResearch Ltd, Grassland Research Centre, Private bag 11008, Palmerston North
4442, New Zealand
Californian thistle, Cirsium arvense (L.) Scop., is one of the most widespread and difficultto-control weeds in New Zealand’s pastures. It is found throughout the country and can
reach very high densities, high enough to reduce pasture availability and feed quality. It is
also detrimental to animal health because it facilitates “scabby mouth” disease.
Californian thistle has an extensive creeping root system containing many buds from which
the new thistle shoots emerge at the beginning of each Spring season (September in NZ).
The amount of root present in the Spring is determined by the amount of thistle foliage that
develops during the previous growing season (Bourdôt et al. 1998; Bourdôt et al. 2000a).
Mowing of the shoots weakens the established plants and reduces re-growth, hence most
of the currently used methods to control Californian thistle aim to destroy its shoots.
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Herbicides are often not effective and they can damage pasture legumes, so alternative
(biocontrol) options would be very advantageous for farmers.
A nationwide survey of Californian thistle (funded by Meat & Wool NZ, an industry-funded
organisation) was carried out on 128 farms in 2005-6 in which we searched for root and
stem pathogens which might have biocontrol potential. Several pathogens were found but
one in particular, Verticillium dahliae, was of particular interest because it was found to
occur on about 54% of the 128 farms where it was associated with sick and dying shoots
of the thistle (Fig 1).

Figure 1. Californian thistle shoot infected with V. dahliae
showing yellowing and browning of leaves

V. dahliae produces conidia (asexual spores) within the infected shoots and these could
be spread by rain-splash or mower blades particularly if the mowing was done under wet
conditions. Some of the surveyed farmers commented that they sometimes mow their
Californian thistle during rain because when they had done this in the past the thistle had
died back drastically or disappeared from paddocks. We speculated that the cause of this
die-back may be V. dahliae.
The effects of mowing in the rain had not previously been tested in experiments but it was
easy to see that wet mower blades could pick up pathogenic microbes from soil or infected
plant tissues and transfer them to the cut surfaces of stems and leaves. Two field
experiments and supplementary glasshouse inoculation experiments were conducted to
seek answers to the question.
Field plots in patches of Californian thistle were set up on 12 farms in autumn 2008 (March
- April). The farms were selected from those visited during the nation-wide disease survey
in 2005-6. The farmers were asked to carry out the mowing of two patches of the thistle;
one when raining and one when dry, with a third comparable patch left un-mown. The
experiment was repeated in summer 2008-09 (November – March) on new patches of
Californian thistle on 10 of these farms, and on two additional farms.
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Each site was a replicate with one plot per treatment being assigned randomly to the
treatments at each time (autumn and summer). The responses of the Californian thistle to
mowing were determined by estimating the changes in the ground cover of the weed and
on the incidence of V. dahliae in stems and roots sampled from the plots.
The result was that mowing in the rain was 21 and 32% more effective (for autumn and
spring treatments respectively) in reducing the ground cover of the thistle than mowing
during dry weather. These results support the farmer anecdote and observations that
mowing during rainfall can be an effective way to enhance the control of Californian thistle
in pastures.
Samples taken from thistle stems and roots pre-mowing and post-mowing showed no
evidence that the incidence of V. dahliae was influenced by the mowing treatments. This is
probably due to the low incidence of V. dahliae in stems at certain times of the year, most
notably in newly emerged shoots in Spring. The failure to detect a response in the field
study, however, does not mean that V. dahliae is not involved in the demise of the thistle.
In a glasshouse experiment we attempted to replicate the field results by seeing whether
V. dahliae could be transmitted from infected to uninfected plants by cutting in wet and dry
conditions. Test plants cut with scissors that had previously been used to cut plants
infected with V. dahliae developed symptoms of verticillium wilt. The symptoms were more
severe when scissors were wetted prior to cutting the infected plant than when dry
scissors were used (Fig. 2).

Figure 2. Symptoms 10 weeks after the test plants were inoculated by cutting with scissors previously use to
cut an infected plant. Extensive leaf yellowing and necrosis in a shoot cut with ‘wet’ scissors (left) compared
with symptoms restricted to inoculated leaf of shoot cut with ‘dry’ scissors (right)

The results from the glasshouse experiment show that it is possible for infection to be
transmitted on ‘wet’ blades and this lends support for the idea that mowing in the rain
could spread the disease. However, not all thistle populations have V. dahliae so this
opens the way for investigation into the possibility of using this fungus as a biocontrol
agent. This could be achieved by applying the spores at the same time as mowing. Further
investigation is needed to assess the feasibility of using V. dahliae for this purpose, and
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because it has a wide host-range pathogen, a thorough risk analysis would be needed
before its use could be recommended.
References
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28-32.
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(by Geoff Hurrell - geoff.hurrell@agresearch.co.nz)

Sure-Gro Inc. Press Release - Spring 2010
Sarritor® Biological Lawn Weed Killer Now Available For
Home Use
Sarritor Biological Lawn Weed Killer – the first biological,
100% natural (non-chemical), selective lawn weed killer to
control dandelions, clover and plantain in turf without harming
the lawn is now available at leading garden centres and retail
stores for do-it-yourself homeowner application. Sarritor is
compliant with all municipal by-laws & is also compliant with
the Quebec and Ontario Pesticide Laws.
How Does It Work? The active ingredient of Sarritor is a
naturally occurring fungus. The fungus is coated on a dry
granular carrier that can be applied directly on a broadleaf
weed. The fungus is activated by moisture and works best
when temperature is between 18 and 24 degrees C. It grows
naturally into the weed and absorbs the plant tissues until the
weed is completely gone. Once the weed is gone, the fungus
dies and no residuals are left.
Sarritor comes in a handy shaker dispenser bottle. The bottle is designed to dispense the
correct dose with each application. One dose per dandelion is all it takes! The bottle
contains enough Sarritor to treat 750 dandelions.
(by Alan K. Watson, McGill University, Department of Plant Science, Ste-Anne-deBellevue, Quebec, Canada - alan.watson@mcgill.ca)
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The potential of Phoma sp. for control of kochia
Peng, G., L. McGregor, R. Laprairie, and B.C. James • Agriculture and Agri-Food Canada, Saskatoon Research Centre, Saskatoon, SK
Introduction

Conclusion

Kochia is an invasive weed infesting millions of hectares of crop and range land in the Great
Plains (Eberlain and Fore 1984). It was one of the first species to develop resistance to ALSinhibiting herbicides (Primiani et al. 1990), and this Group-2 resistance is now widespread in
Saskatchewan (Beckie et al. 2008). A fungus (Phoma sp. strain 05-08B) obtained from
diseased kochia plants in Saskatchewan attacked kochia aggressively when applied as a
foliar or soil treatment in greenhouse. The foliar treatment, however, required long leaf
wetness (Fig. 1), whereas the soil application was less restricted by environmental factors.
The objective of this study was to evaluate the efficacy of a soil-applied fungal formulation for
control of kochia in field conditions. Crop safety of the formulation was also assessed.

• A granular formulation of Phoma sp. controlled kochia effectively in field conditions.
• Living fungus is required for the formulation. The fungal formulation may be improved to
reduce the rate requirement and maximize efficacy.
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Fig. 1 Kochia attacked by foliar
applied Phoma sp. 05-08B under 24h
(front row) and 48h dew conditions.
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Fig. 2 Effect of a crude Phoma sp. granular formulation on kochia in two field trials.

Materials and Methods
• A crude granular formulation was made by grinding fungus-colonized barley grains. Field
trials were conducted in small research plots (0.5 x 0.5 m). The formulation was applied
at 0, 32, 64, and g with 200 kochia seeds into 2.5-cm deep furrows to simulate a
‘pre-emergent’ treatment, or at 64 g as topdressing when kochia plants reached
the 2-leaf stage for a ‘post-emergent’ treatment.
• Autoclaved fungal formulation was applied also at 64 g as pre- and post-emergent
treatments to assess if living fungus would be required in the formulation for weed control.
• The field trial was conducted twice between June and August, 2009, with 4 replicates per
treatment in each repetition. Weed emergence and biomass were assessed 21 d and 50 d
after seeding, respectively.
• In the greenhouse, the crude formulation equivalent to the 128 g/plot rate was tested on
selected crop species, and disease symptoms and plant fresh weight were assessed 3
wks after treatment.

Results and Discussion

Fig. 3 Plots of untreated (left) and 128-g crude Phoma sp. formulation (right) 50 d after seeding.
Table 1 Efficacy of pre- and post-emergent application of Phoma sp. formulation.
Rate
(g/plot)

Autoclaved
formulation (y/n)

Application timing
(Pre-/post-emergence)

Weed control (%)

64

N

Pre-emergent

79.2 **

64

Y

Pre-emergent

32.5 *

64

N

Post-emergent

10.9

64

Y

Post-emergent

4.2

*, ** significant at 0.05 and 0.01 level compared to untreated control (t-test) respectively.

• The formulation at 128- and 64-g rates showed greater efficacy, reducing the biomass of
kochia by 80-90% (Fig. 2) when compared to untreated controls (Fig. 3). The impact of
treatment, however, was less pronounced on weed emergence early on, possibly
indicating continuous attack of emerged kochia seedlings by the fungus.
• Pre-emergent treatments were consistently more efficacious than post-emergent
topdressing (Table 1). This may be due to better contact of the formulation with kochia
seed and/or less moisture stress in the soil. Killing the fungus in the formulation reduced
the efficacy substantially.

Fig. 4 Crude (left) and refined (right) granular formulations of Phoma sp. 05-08B.

• The rate of formulation used in these field trials was high. Finer granules (Fig. 4)
developed recently reduced the rate requirement by 80% over the crude formulation
without compromising the efficacy (data not shown).
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• At the high rate, the crude formulation caused no visible disease symptoms on any crop
species tested and no growth impact on most crop plants. The growth of flax, lentil,
field pea, and dry bean was reduced slightly (Fig. 5). An improved formulation and
delivery approach that requires lower application rates will possibly alleviate the crop
safety concern.
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Fig. 5 Impact of a crude Phoma sp. 05-08B formulation on the growth of selected crop species.

The potential of Fusarium oxysporum for control of chickweed
Peng, G., L. McGregor, R. Laprairie, and B.C. James • Agriculture and Agri-Food Canada, Saskatoon Research Centre, Saskatoon, SK

Common chickweed (Stellaria media (L.)Vill.), native to Europe, is often seen as part of the weed flora in
crop fields, orchards or gardens. The chickweed spreads well partly because it tolerates partial shade,
especially under cool and moist conditions. It also resists several common groups of herbicides (Kudsk
et al. 1995, Lutman and Snow 1987), in particular ALS inhibitors as observed on the Canadian prairies
(Beckie et al. 2008) and many other places in the world. It is one of the most common weeds
encountered by homeowners. The fungus Fusarium oxysporium strain 95-159A, obtained from diseased
common chickweed plants in Saskatchewan, controlled the weed effectively when applied as a soil
treatment in greenhouse. The objective of this study was to evaluate the efficacy of a preliminary
granular formulation of this fungus for chickweed control in field conditions. Crop safety of the
formulation was also investigated.

Materials and Methods
• A crude granular formulation was made by grinding fungus-colonized barley grains. Field trials were
conducted in small research plots (0.5 x 0.5 m).
• The formulation was applied at 0, 32, 64, or128 g with about 400 chickweed seeds into 2.5-cm deep
furrows to simulate ‘pre-emergent’ treatments, or at 64 g as topdressing when chickweed was at
about the 2-leaf stage for “post-emergent” treatments.
• Autoclaved fungal formulation was applied also at the 64-g rate for both pre- and post-emergent
treatments to assess if living fungus would be required in the formulation for weed control.
• The field trial was done twice between July and September 2009, with 4 replicate plots per treatment
in each repetition. Weed emergence and biomass were assessed 21 d and 50 d after seeding,
respectively.
• Formulation rates equivalent to 128 g/plot were tested on selected plant species in greenhouse
conditions for host range and crop safety, based on the occurrence of disease symptoms and/or plant
fresh weight 3 weeks after treatment.
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Table 1. Efficacy of pre- and post- emergent application of Fusarium oxysporium formulation.
Application rate
(g/plot)

Autoclaved
formulation (y/n)

Application

Reduction of weed
emergence (%) 1

Weed-control efficacy
(%) 1

64

N

Pre-emergent

96.4 *

73.75 *

64

Y

Pre-emergent

94.7 *

56.75 *

64

N

Post-emergent

90.4 *

50 *

64

Y

Post-emergent

46.5

35

1 Assessed

21 d and 50 d after treatment, respectively.
* Significant at 0.05 level compared to untreated control (t-test).

Table 2 Plant growth reduction caused by a Fusarium oxysporium formulation applied as a soil treatment1.
Plant type (species)

Common name

Growth reduction (Y/N) 2

Field crops
Avena sativa L.

Oat

N

Cicer arietinum L.

Chickpea

N

Hordeum vulgare L.

Barley

N

Medicago sativa L.

Alfalfa

N

• Pre-emergent soil applications at a rate greater than 64 g reduced the emergence of common
chickweed by 90% (Fig. 1, Fig. 2), and eventually the fresh weight by approximately 80%
(Fig. 3) when compared to untreated controls. Efficacy between the 128-g and 64-g rates
was about the same.

Pisum sativum L.

Field Pea

N

Triticum aestivum L.

Wheat

N

Zea mays L.

Corn (field/sweet)

N

Brassica napus L.

Canola

Y

• The pre-emergent treatment with living fungus in the formulation showed greatest efficacy, whereas
the autoclaved formulation or post-emergent topdressing were less effective, especially for reduction
of chickweed biomass (Table 1). This indicates living fungus is required
and soil incorporation is likely more effective than topdressing when using the formulation.

Lens culinaris L.

Lentil

Y

Linum usitatissimum L.

Flax

Y

• The rates of formulation used in the preliminary field trials were high. At a rate equivalent to
128 g/plot, the crude formulation caused no visible disease symptoms on any crop species tested
while showed promising efficacy against redroot pigweed, kochia and Russian thistle in greenhouse
trials (data not shown).

Dahlia pinnata Cav.

Dahlia

N

Geranium sp.

Geranium

Y

Impatiens aurella Rydb.

Impatiens

Y

Solanum lycopersicum L.

Tomato

Y

Spinacia oleraceaL.

Spinach

Y

Agrostis stolonifera L.

Creeping bentgrass

Y

Festuca rubra L.

Creeping red fescue

Y

Lolium perenne L.

Perennial ryegrass

Y

Poa pratensis L.

Kentucky blue grass

Y

Results and Discussion

• This high rate, however, also caused noticeable growth reduction on several field and garden
crop species (Table 2). In continuous efforts to refine the formulation, the crop safety issue needs
to be addressed.
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Fig. 1 Effect of pre-emergent applications of a crude Fusarium oxysporium granular formulation on emergence
of common chickweed in field conditions (2009).

• A granular formulation of Fusarium oxysporium controlled chickweed effectively in field conditions.
• Living fungus is required for maximum efficacy of the formulation.
• Further improvements on the formulation is needed for greater efficacy and crop safety.
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Fig. 2 Impact on emergence of common chickweed: plots of untreated control (left) and pre-emergent
application of 64 g of crude Fusarium oxysporium formulation (right).
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(by Gary Peng, Agriculture and Agri-Food - Saskatoon, Canada - Gary.Peng@AGR.GC.CA)

CONGRESSES
15th Symposium of the European Weed Research Society (EWRS)
The 2010 EWRS Conference will take place in Kaposvár, Hungary, located 190 kms from
Budapest, in Southern Hungary.
The conference will be held in the campus of the youngest higher educational institutions
in Hungary, established in 2000. Kaposvár University is a modern, dynamic and innovative
institution situated in a lively and beautiful environment.
Information available at the official website of the conference:
http://www.asszisztencia.hu/ewrs/index.php?menu=1
Within the Scientific Programme, one session is dedicated to biocontrol, as shown below.
The whole programme is available at the website

(by Maurizio Vurro - maurizio.vurro@ispa.cnr.it)
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11th World Congress on Parasitic Plants
We are pleased to invite you to attend the 11th World Congress on Parasitic Plants 7 - 12
June 2011, Martina Franca, Italy
The Congress continues a long tradition of regularly assembling the world's experts on
parasitic plants for professional and scientific meetings, which started in 1973 with the first
international meeting in Malta.
The Congress will bring together scientists representing a wide spectrum of disciplines,
research approaches, and geographical representation of parasitic plant research.
Assembling specialists with different perspectives, all focused around the common theme
of plant parasitism, provides a stimulating environment for learning, exchanging ideas, and
connecting with old and new colleagues.
Parasitic plants - both the weedy species that severely constrain agriculture and the many
other non-weedy species - present unanswered questions with regard to their origin and
evolution from non parasitic plants, population structures and dynamics, evolutionary
pathways towards crop parasitism, ecology, physiology, molecular biology, and the
structure, function and development of their haustoria.
The Congress will include presentations at the cutting edge of parasitic plant research and
management of parasitic weeds. A major emphasis in the Congress will be the fostering of
interaction among participants.
Please consider attending the 11th World Congress on Parasitic Plants. Mark the date in
your calendar and register for the Congress.
On behalf of the Organizing Committee and Society, we are looking forward to meeting
you in Italy.
Official Website: http://ipps2011.ba.cnr.it/
(by Maurizio Vurro - maurizio.vurro@ispa.cnr.it)
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EDITOR'S CORNER
Dear All,
Thanks for the contribution received for the preparation of this issue of the bulletin.
In particular, please let me thank:


















Alan Watson
Barend de Voogd
Gait Fee Chung
Gary Peng
Gavin Ash
Geoff Hurrell
Graeme Bourdôt
Jane Barton
Karen Bailey
Maricela Martínez Jiménez
Meindert de Jong
P. Sreerama Kumar
Raghavan Charudattan
Raj Prasad
Russell Hynes
Stuart Falk
William Hale

I hope the future issues will continue to contain many contributions and information.
Please remember that this bulletin is prepared on a voluntary basis and it contains only
the information sent by the newsletter subscribers, under their responsibility. The
newsletter is not an official journal and cannot be considered exhaustive. Please also
remember that the mailing list can be used as a moderated list for distributing information
related to weed biocontrol at any time during the year.
Please feel free to deliver the newsletter to any person that could be interested in it, or
invite him/her to subscribe the mailing list.
Thanks
Regards
Maurizio
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