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CHAIRMAN'S COMMENTS

Reflecting upon the comings and goings of bioherbicide researchers in 2011, it appears to
have been a fruitful year.

In Canada, registration of the fungus Phoma macrostoma was approved by the Pest
Management Regulatory Agency after reviewing the data package submitted by
Agriculture & Agri-Food Canada and The Scotts Company.

The hard work of guest editors Gary Peng and Tom Wolf resulted in the publication of
a Special Issue on Bioherbicides in Pest Technology
(http://www.globalsciencebooks.info/JournalsSup/11PT 5 SI1.html).

The 1st Bio-Protection Symposium was held on August 31, 2011 at Lincoln University,
New Zealand and hosted the guest speaker Louise Morin to talk on “Unsuccessful
weed biocontrol initiatives: lesson learned”.

The 4™ International Biofumigation and Biopesticide Symposium was held on October
18-21, 2011 in Saskatoon, Canada (to view program and abstracts go to
http://agwest.sk.ca/events/biofumigation2011/Biofumigation-Biopesticides2011.htm).

You might also be interested in seeing Sue Boyetchko (www.youtube .com/watch?v=0-
TctZHB6AKY) and Karen Bailey (www.youtube .com/watch?v=y3V2RZw1Dw ) talking
about biopesticides on You Tube.

We also held the Xth IBG Workshop on September 10 and the Xllith ISBCW meetings
on September 11-16 at Waikoloa, Hawaii.

X IBG Workshop, Waikoloa Hawaii

The X IBG Workshop was held on September 10, 2011 at the Waikoloa beach Marriott
Hotel, Waikoloa, Hawaii. The venue was beautiful with palm trees swaying by our door.
The room setup nicely accommodated the 18 IBG members who were able to attend.
Although attendance was down, participation was high with some very interesting
presentations and lively discussions. Thanks to our sponsors, The Scotts Company and
Novozymes, we were well fed and thirsts quenched on a lovely outdoor garden at our
disposal for breaks and lunch. The proceedings accompanying this newsletter have the
day’s agenda and all abstracts submitted. Some of the full presentations are also
displayed on the IBG website as readable-only pdf files. For those who were not able to
come this year, | hope you enjoy reading the presentations and viewing some of the
photos taken by the members in this newsletter.

We also had a rather lengthy and lively discussion at the business meeting. The questions
posed were: Does IBG need revitalization? Does IBG meet the needs of its members?
How does the size of the group affect our existence? Should we form new relationships
with broader biopesticide organizations? The questions were asked because over the past
few years we have had declining input from the membership to the newsletter and the
numbers in attendance at meetings is quite variable (ranging from 15-40, usually
averaging about 20-25). Based on the opinions of those in attendance, IBG members do
enjoy meeting and learning from one another every few years. They feel the gathering
broadens their horizons from their usual competencies and allows for international
collaborations that would be less likely to take place if the partners were not able to meet.
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The intimate size of the group is an advantage as it allows time for people to connect and
really get to know each other. Our relationship with other organizations is mixed. We
agree that we should meet along side a larger meeting, but whether those organizations
should be weeds, classical biocontrol, plant pathology, molecular biology, invertebrate
pathology or other biopesticide groups is not clear. A point was brought up that industry is
getting more interested in biopesticides in general but how can we get them interested in
bioherbicides? The expertise and backgrounds of people in our group are quite diverse
which makes it difficult to find a clear direction. We noted that we have an aging
membership base and need to attract more student involvement. We also need to get
more participation to the newsletter, which keeps up everyone’s enthusiasm. | think we
just touched upon these issues and would like to open it up for opinions from those who
were not in attendance. Please feel free to express you opinions to the questions in the
June issue. We need to set some directions and goals so IBG continues to grow.

The Next IBG Workshop is 2013

The XI IBG Workshop will be hosted by Dr. Shen Qiang (Nanjing agricultural University,
Email: wri@njau.edu.cn) and held on August 23-24, 2013 in Nanjing, China. These dates
are just prior to the 10™ International Congress on Plant Pathology on August 25-31, 2013
in Beijing, China. Dr. Qiang is planning on a 2 day meeting for IBG to be able to include
presentations, university tour, and a bioherbicide field trip. Nanjing is only 4 hours from
Beijing on the high speed train making it easy to attend both IBG and ICPP. Mark your
calendars now so you plan to attend!

Gratitude for the IBG Newsletter and its Editor

Thanks again to Maurizio for carrying on with the newsletter. It is his perseverance that
keeps IBG members together and the newsletter provides a link to keep in contact with
each other. Despite everyone’s busy schedules, those who are able to contribute every
now and then help remind the others of our common interests that creates a bond keeping
us together as a 100% volunteer organization. Thanks to those who were able to take time
to contribute to this issue.

All the best to each of you in 2012 and hope to see you at the next meeting.
Karen Bailey, IBG Chairperson (Karen.Bailey@agr.gc.ca)

IBG WEBSITE

As you might have seen, the IBG Website (http://ibg.ba.cnr.it) has been updated and
renewed. Due to the scarcity of funds, | have prepared it by myself, and of course it hasn't
a professional style. | hope you will appreciate it.

It contains, as pdf files, almost all the previous issues of the IBG newsletter, and most of
the books of abstracts of previous IBG Workshops.

| have added some pictures of previous meetings. Should you have any pictures of
previous meetings, formal or unofficial, that you wish to share with the group, please send
them to me, and | will be glad to include them in the website.

(by Maurizio Vurro - maurizio.vurro@ispa.cntr.it)



REPORTS

Is it feasible to use mycoherbicides for the contro | of illicit drug crops?

That was the overarching question posed to a National Academy of Sciences Committee
on Mycoherbicides for Eradicating lllicit Drug Crops. The Congress directed the White
House Office of National Drug Control Policy to commission a study of the scientific
feasibility of developing mycoherbicides for use against illicit drug crops and ONDCP
commissioned the Academy’s National Research Council for this study. On November 29,
2011, the report was presented to its sponsor in Washington, D.C.

The committee was chaired by Raghavan “Charu” Charudattan , Department of Plant
Pathology, University of Florida. Others on the committee included Joan Bennett ,
Rutgers University; Jerome Cura , The Woods Hole Group, MA; William Fry , Cornell
University; Guy Kundsen , University of Idaho; John Leslie , Kansas State University; Nu-
May Ruby Reed , California Environmental Protection Agency; Judith Rhodes, University
of Cincinnati; John Taylor , UC Berkeley; David TeBeest , University of Arkansas; Ariena
van Bruggen , University of Florida; Maurizio Vurro , National Research Council, Italy;
Alan Watson , McGill University, Canada; and Charles Woloshuk , Purdue University. The
Academy staff assigned to the study were Susan Martel , Camilla Yandoc Ables , and
Janet Mulligan . Areas of expertise represented included plant pathology, medical
mycology, fungal genetics and evolution, microbial ecology, toxicology, environmental risk
analysis, and weed science.

Mycoherbicides, which are developed from plant pathogenic fungi that infect specific host
plants, have been proposed as a targeted means of preventing or reducing the cultivation
of illicit drug crops of cannabis, coca, and opium poppy. The committee’s charge was to
examine scientific issues associated with the feasibility of developing and implementing
naturally occurring strains of fungi to control the illicit cultivation of the drug crops; ethical
or political considerations were outside the committee’s purview.

Specifically, the committee was asked to examine questions about the efficacy of
mycoherbicides, their persistence in the environment, the feasibility of their large-scale
manufacture and delivery, the potential for mutation, the potential to have detrimental
effects on nontarget plants, animals, or humans, and the need for additional research and
development. The following pathogens proposed as mycoherbicides were studied in
detail: Fusarium oxysporum f. sp cannabis for cannabis, F. oxysporum f. sp. erythroxyli for
coca and Crivellia papaveracea (formerly known as Pleospora papaveracea) and
Brachycladium papaveris for opium poppy. The committee concluded that the research
done on these pathogens was not adequate to draw conclusions about the feasibility of
developing and using them to control illicit drug crops.

The committee found that the degrees of control that might be provided by the proposed
mycoherbicides and the mechanisms by which they cause disease have not been
established. It is likely that the mycoherbicide strains would persist at some level when
introduced into the environment, but no data are available on whether they could persist at
densities that provide continuous control. There are insufficient data to draw conclusions
about whether the proposed mycoherbicides would pose a risk to nontarget plants, other
microorganisms, animals, or humans.

Therefore, additional research is needed to assess the efficacy and safety of the proposed
mycoherbicide strains as well as to develop data for their registration as biopesticides. As
an initial step, the report recommends research to study several candidate strains of each
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fungus to identify the most efficacious under a broad array of environmental conditions.
The resulting information would guide formulation development, the appropriate delivery
methods, and the scale required to generate enough mycoherbicide products to achieve
significant control.

However, conducting the research is not a guarantee that a feasible mycoherbicide
product will result. Multiple regulatory requirements must also be met before a
mycoherbicide could be deployed and additional regulations and agreements might also
be needed before mycoherbicides can be used internationally. The committee also
foresaw some key obstacles to the use of mycoherbicides including likely attempts by drug
crop producers to mount countermeasures against the fungal pathogens, difficulties in
application, and inability to assess the effectiveness of the mycoherbicides.

The full report is available at: http://www.nap.edu/catalog.php?record _id=13278.

Camilla Yandoc Ables (Program Officer, Board on Agriculture and Natural Resources, The
National Academies, Washington, D.C., e-mail: cables@nas.edu)

BIOHERBICIDE RESEARCH

Investigating that potential of  Puccinia punctiformis as a biological control agent for
Cirsium avernse in New Zealand

Graeme Bourdét', Mike Cripps?, Carolyn Lusk

1AgResearch Limited, Lincoln, Private Bag 4749, Christchurch, New Zealand
2 PO Box 84, Lincoln University, Lincoln 7647, New Zealand

Cirsium arvense (L.) Scop. (Californian thistle, Canada thistle, creeping thistle, perennial
thistle) is a tenacious weed of grazed pastures throughout much of the temperate world. In
New Zealand it is geographically widespread and a particular problem in pastures where it
persists despite attempts at cultural, chemical and classical biological control. Graeme
Bourdét and Carolyn Lusk, AgResearch and Mike Cripps, Lincoln University, are
beginning a new study in 2012 in collaboration with Dana Berner, USDA, Maryland, to test
two hypotheses. The first is that the damaging systemic infections characteristic of this
rust fungus in C. arvense shoots as they emerge from the solil in the spring are caused by
the 2-celled diploid teliospores germinating on vegetative shoots in the autumn. The idea
will be tested experimentally by applying the spores in autumn and monitoring infections
the following spring. The second hypothesis is that systemic infections inhibit population
growth in this weed. To test this idea, treated and control populations will be monitored
over several growing seasons.



Validation of a Striga mycoherbicide technology in Kenya and Nigeria
A new project - funded by the Bill and Melinda Gate s Foundation to enhance food
security in Sub Saharan Africa

By Abuelgasim Elzein & Fen Beed - International Institute of Tropical Agriculture (IITA)

The scaling-up and implementation of a Striga bioherbicide technology in Sub-Saharan
Africa (SSA) is being given a major boost. The mycoherbicide technology is a component
of the project "Achieving sustainable Striga control for poor farmers in Africa" funded by
the Bill and Melinda Gates Foundation led by the Nigeria-based International Institute of
Tropical Agriculture (IITA) in collaboration with CIMMYT, icipe and AATF.

Striga causes losses across SSA of US$1.2 billion each year, infests over 4 million
hectares of precious farm land and has largely overcome attempts for its management
when faced with single technologies. Therefore, the current project is combining and
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intensively promoting proven integrated Striga control strategies. In two pilot countries;
Nigeria and Kenya, there is a programme of active participation between researchers,
farmers, community based organizations, extension workers, policy makers, seed and
input suppliers. The biocontrol technology is being disseminated alongside Striga-
resistant/tolerant maize; herbicide (imazapyr) resistant maize, push-pull technology for
smallholder crop-livestock production; and legume rotation and other crop management
practices.

Severity of Striga infestation in Northern Nigeria — A
single sorghum plant parasitized by a huge number of
vigorous S. hermonthica plants

b

Nigerian boys waiting for solution — Are we ready to help? — BMGF-
IITA Striga Project = The future hope and the way forwards



The project will evaluate and implement four best-bet proven technologies to combat
Striga including:

Striga-resistant/tolerant _maize varieties: IITA, CIMMYT and national programs have
developed open pollinated maize varieties (OPVs), hybrids and inbred lines that are
resistant to S. hermonthica. Some of the OPVs give 40% higher yields than local farmer
varieties and are also tolerant to drought and low soil nitrogen and are already marketed
by seed companies and used by farmers in Kenya and Nigeria.

The IR-maize technology in Africa: The use of herbicide coated maize seed of cultivars
with resistance to acetolactase synthase (ALS) inhibiting herbicides (or IR maize) has
been commercialized as an effective Striga control strategy and demonstrated through
pilot projects in W. Kenya. The principle of the technology is that the herbicide coated on
the maize seeds kills Striga before attachment to the host. The IR Maize technology gives
immediate yield benefit in the season of application, depletes the Striga seedbank and
allows farmers to grow a legume inter-crop.

Push-pull technology: It is a novel cropping system developed by ICIPE and partners for
integrated soil, pest and weed management in cereal-legume based farming systems in
SSA. It involves attracting insect pests (stemborers) with trap plants (pull) such as Napier
grass (Pennisetum purpureum) whilst driving them away from the main crop using a
repellent intercrop (push) such as the forage legume, desmodium (Desmodium incinatum
and Desmodium intortum). Desmodium is extremely effective in controlling Striga,
resulting in significant yield increases in maize from 1 to 3.5 ton/ha per cropping season
and improving farm productivity.

Legume rotation and other crop management practices: A number of crops can be grown
in rotation or as inter-crops with susceptible cereals to reduce the Striga seedbank in the
soil and improve crops Yyields include cotton and legumes (cowpea, pigeon pea,
groundnut, and soybean) produce Striga germination stimulants but are not parasitized.
Some soybean, cowpea and groundnut varieties possessing high germination stimulant
activity have been identified in W. Africa.

The biocontrol technology: The inclusion of biocontrol in this integrated approach to
manage Striga is desirable as it has been proven to be environmentally friendly, cost
effective, safe to the users, and specific to the target weed Striga hermonthica. Since the
early 90s and through a series of intensive disease surveys in Benin, Burkina Faso,
Ghana, Mali, Niger, Nigeria and Sudan, a large number of microbial biocontrol agents
have been evaluated for their pathogenicity and virulence against Striga, and the most
promising fungal isolates were found to be Fusarium oxysporum Schlecht f. sp. strigae
Elzein et Thines (isolates Foxy2 & PSM197). The strains Foxy 2 and PSM197 were
originally isolated from severely diseased S. hermonthica plants collected in northern
Ghana and in Samaru, Nigeria, respectively. This soil borne pathogen attacks Striga at all
of its growth stages — from seed to germination, from seedling to flowering shoot, thus
protecting current crop yield and preventing Striga seed deposition. During the last
decades, extensive and progressive research aiming at enhancing practical field
application of F. oxysporum f. sp. strigae for Striga control has been carried out at the
University of Hohenheim, Germany, and at IITA Benin, and resulted in sufficient laboratory
and field data that demonstrated the potential of the Striga-mycoherbicide (F. oxysporum
f. sp. strigae) and justified its validation in wide scale field trials.

Fusarium oxysporum f. sp. strigae is highly host specific to the genus Striga, and does not
produce any known mycotoxic compounds; thus its use does not pose health risks to
farmers or threats to economically important crops and the environment. Genetic
characterization has proven unique DNA sequences that are not identical to any other of



F. oxysporum isolate deposited in GenBank, which fact enabled to classify the species as
a new forma specialis (f.sp. strigae). Indeed, this highly ensures its biosafety and greatly
facilitates its wider application and use as mycoherbicide. In addition techniques for
massive production of chlamydospores inoculum of F. oxysporum f. sp. strigae was
optimized based on simple, and low cost methods using inexpensive agricultural by-
products locally available in SSA. The chlamydospores produced by this kind of fungus
have the advantage of being able to survive extreme environmental events while still
remaining viable. This is an important feature required for a BCA suited to survive in the
hot and dry climatic conditions of cereal production in SSA, and to produce stable, durable
and pathogenic propagules. For practical use, F. oxysporum f. sp. strigae was
successfully formulated and delivered as a film-coat on cereal seeds using seed treatment
technology and Arabic gum as adhesive, and maintained excellent shelf-life after one
year of storage that would be sufficient for their use under practical conditions of storage,
handling and delivery.. Integration of the F. oxysporum f. sp. strigae mycoherbicide
showed synergy and enhanced field efficacy with Striga-resistant sorghum and maize
cultivars, and nitrogen fertilizer, and demonstrated excellent control efficacy of Striga and
improved crop performance in West Africa. In combination with Striga-resistant maize it
reduced Striga emergence by 90%.

Our strategy for scaling-up the developed Striga biocontrol innovations is based on using
technology appropriate to Africa in order to ensure the feasibility of sustained production
of the mycoherbicide at a cost affordable to African small-scale farmers. The Striga-
mycoherbicide F. oxysporum f. sp. Strigae will be delivered as a film-coat on cereal seeds
using seed treatment technology and Arabic gum as adhesive The advantage of using
seed treatment technology is that it requires significantly less inoculum, establishes the
antagonist at the infection sites of Striga, which are host roots, and provides a simple,
economic and easy delivery system for subsistence farmers in SSA. A commercial seed
coating process has been developed and optimized at the University of Hohenheim in
collaboration with SUET company (Saat-u Ernte Technik GmbH, Eschwege), Germany
which needs to be transferred to seed companies in Kenya and Nigeria and combined
with seed coating of the herbicide imazapyr. Delivery pathways of improved seed i.e.
resistant/tolerant to Striga with enhanced agronomic characteristics that has been coated
with the mycoherbicide and herbicide to farmers will be identified and developed.

Striga susceptible (upper) and resistant (lower) maize seeds film-
coated with chlamydospores of F. oxysporum f. sp. strigae (left
red); control coated with Arabic gum (middle yellowish); untreated
controls (right white & yellow)



Research to be undertaken in the project include development of a molecular tool specific
to F. oxysporum f. sp. strigae (Foxy2 & PSM197) to monitor their presence, spread and
persistence in soils and to demonstrate that the introduced biocontrol agents for Striga are
not causing disease on non target crops. Further, to ensure their environmental safety,
confirmatory host specificity studies will be undertaken in conjunction with regulatory
authorities in Kenya and Nigeria and a detailed analysis of secondary metabolite
production, including mycotoxins, will be thoroughly evaluated. Research will also
determine compatibility of the biocontrol agent with routinely used pesticides, especially
those that are seed coated such as imazapyr and certain fungicides. Factors will be
identified across the varied agroecological zones where the biocontrol technology is being
tested that influence its performance to ensure its optimal deployment. Synergy with other
Striga management practices will be similarly evaluated across Kenya and Nigeria through
active participation of all stakeholders.

Registration of the bioherbicide in Kenya and Nigeria will be combined with active field
demonstration and steps to commercialise and disseminate this technology alongside the
other Striga management practices. Critical factors to be addressed include the efficient
and high quality production of inoculum plus consistent coating onto maize seed. This
implementation phase will resolve issues of ownership and licenses in Nigeria and Kenya.
Further, capacity building initiatives will be undertaken to transfer knowledge for mass
production, seed coating and detection of the F. oxysporum f. sp. strigae to the private
sector under the control of the public regulatory authorities. The scale and scope of
awareness, promotion and dissemination campaigns will ensure that the potential to
commercialize the biocontrol technology is realized.

The goal of the 4-year main IITA-led Striga project is to help 200,000 maize farmers and
50,000 cowpea farmers who work in areas with high rates of Striga infestation in Kenya
and Nigeria. By project’s end in 2014, organizers estimate that over 250,000 individual
farmers will potentially see up to 50% higher maize yields and 100% higher cowpea yields.
Scientists expect that the integrated Striga control interventions will generate an estimated
$8.6 million worth of additional grain (maize and legumes) annually at the project
locations—resulting in increased incomes, better nutrition, and reduced poverty, as well as
employment opportunities from grain production to food markets.

Biocontrol sub-project partners include IITA (Dr. Fen Beed & Dr. Abuelgasim Elzein) and
the Institute for Agricultural Research — Ahmadu Bello University (Dr. Afiniki Zarafi),
Nigeria; University of Hohenheim (Prof. Gearg Cadisch, Dr. Frank Rasche & Prof. Juergen
Kroschel), Germany; The Real-IPM Company Ltd is private company based in Kenya that
specializes in commercializing biopesticides (Dr. Henry Wainwright), Kenya; The
University of Stellenbosch (Prof. Altus Vilioen), South Africa; and McGill University (Prof.
Alan Watson), Canada.

For further information:
Dr. Abuelgasim Elzein (a.elzein@cgiar.org)
Dr. Fen Beed (f.beed@cagiar.orqg)
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PEOPLE & PLACES

A few official...

... and unofficial pictures taken at the IBG Worksh  op

11



By Susan Boyetchko (Sue.Boyetchko@agr.gc.ca)
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International Bioherbicide Group meeting and the XI Il International Symposium on
Biological Control of Weeds (ISBCW 2011) - Hawaiian  Luau

The International Bioherbicide Group meeting and the XIII International Symposium on
Biological Control of Weeds (ISBCW 2011) convened on the Kohala Coast of the Big
Island of Hawali'i last September to discuss science and ongoing collaborations and to
initiate new research alliances. Following six days of meetings we were treated to the
Conference closing dinner featuring a “Hawaiian Luau”. The setting of the Luau was very
picturesque, an outdoor dinner and show near the beach and with a view of the setting
sun. As the symposium congregation collected a drink from the bar and mingled a
traditional “Hula” dance was performed by local artists. A “free” Hula lesson was offered to
members and to the surprise of the few, two from IBG, who chose to participate they had
to perform their new dance steps on stage in front of the congregation. As they say, what
happens in Hawaii stays in Hawaii. An excellent traditional Hawaiian meal was served and
a beautiful dance show was performed highlighting the customs of the many Polynesian
early inhabitants of these islands including that of the Tahitians, Samoans, Tongans and
the “Haka” of the New Zealand Maori.

By Russ Hynes (russell.hynes@agr.gc.ca)

ISBCW 2011 closing dinner theater “Hawaiian Luau”. Left to right, back row: Sue Boyetchko, AAFC,
Saskatoon Canada, Stan Bellgard, Landcare Research, Auckland, NZ, Joe Neal, NC State University,
Raleigh, NC, US and Sandra Hynes, Saskatoon, Canada. Seated, Angela Post, Virginia Tech, Blacksburg,
VA, US, Karen Bailey, AAFC, Saskatoon Canada, Ramesh Mahabir, Saskatoon, Canada, Russ Hynes,
AAFC, Saskatoon, Canada.
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Dr. Abuelgasim Elzein

In July 2011, Dr. Abuelgasim Elzein has joined the International Institute of Tropical
Agriculture (IITA) as a visiting scientist under the Bill & Melinda Gates Foundation Striga
Project, to provide technical leadership for the biocontrol component of the BMGF-Striga
Project in Nigeria for future scaling-up, deployment and commercialization. More details
about the new Striga project that led by IITA and funded by BMGF are given in this issue
of IBG Newsletters. Dr. Elzein is based at IITA headquarters in Ibadan, Nigeria, and he is
working with Dr. Fen Beed.

Prior to this appointment, Dr. Elzein was an associate professor at the Department of
Botany and Agricultural Biotechnology of University of Khartoum in Sudan.

Dr. Elzein, a Sudanese, holds a PhD from the Institute of Plant Production and
Agroecology in the Tropics and Subtropics of University of Hohenheim, Germany. During
his 9 years career as a PhD fellow, a research scientist and postdoctoral fellow at
University of Hohenheim, he worked intensively in the field of biological control of parasitic
weed Striga with pathogens. His research focuses mainly on the development of effective
and economically feasible formulations and delivery systems of biocontrol agents
(Fusarium oxysporum f.sp. strigae) for Striga for large-scale application in Africa. In
addition to the basic relevant research, his research experience is linked to industrial
approaches in close collaboration with relevant biopesticides industry and companies for
transferring and scaling-up of the mycoherbicide innovative technologies for Striga control
in Africa.

Abuelgasim Elzein

Contact address:

Dr. Abuelgasim Elzein, International Institute of Tropical Agriculture (IITA); Headquarters:
PMB 5320, Oyo Rd., Ibadan, Nigeria;

Email: a.elzein@cgqgiar.org; Tel: +1 201 6336094, Tel: +234 2 7517472 Ext. 2678; Mobile:
+234 80 6817 2331; Fax: +44 208 7113786; Homepage: www.iita.org

International mailing address

[ITA, Carolyn House, 26 Dingwall Road, Croydon CR9 3EE, UK
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PUBLICATIONS

New Publications

Avolio F., Andolfi A., Zonno M.C., Boari A., Vurro M., Evidente A., 2011. Process for
the Large Scale Production and Purification of Ascochyta caulina Phytotoxins, Potential
Herbicides: A New Method for Toxins Analysis. Chromatographia, 74:633-638.

Caldwell, C.J., Hynes, R.K., Boyetchko, S.M., Korber, D.R. 2012. Colonization and
bioherbicidal activity on green foxtail by Pseudomonas fluorescens BRG100 in a pesta
formulation. Canadian Journal Microbiology In press.

Duke S.O., Evidente A., Fiore M., Rimando A.M., Dayan F.E., Vurro M., Christiansen
N., Looser R., Hutzler J., Grossmann K., 2011. Effects of the aglycone of ascaulitoxin
on amino acid metabolism in Lemna paucicostata. Pesticide Biochemistry and
Physiology, 100, 41-50.

Hynes, R.K., Boyetchko, S.M. 2011. Improvements to the Pesta Formulation to
Promote Survival and dispersal of Pseudomonas fluorescens BRG100, Green Foxtail
Bioherbicide. Pest Technology 5 (Special Issue 1): 80-87 (Print ISSN 1749-4818).

Ndambi, B., Cadisch, G., Elzein, A., Heller, A., (2012). Tissue specific reactions of
sorghum roots to the mycoherbicide Fusarium oxysporum f.sp. strigae versus the
pathogenic F. Proliferatum. Biocontrol Science and Technology (in press).

Ndambi, B., Cadisch, G., Elzein, A., Heller, A., (2011). Colonization and control of
Striga hermonthica by Fusarium oxysporum f.sp. strigae ‘Foxy 2’, an anatomical study.
Biological Control 58, 149-159.

Vurro M., Andolfi A., Boari A., Zonno M.C., Caretto S., Avolio F., Evidente A., 2011.
Optimization of the production of the herbicidal toxins by the fungus Ascochyta caulina.
Biological Control. 10.1016/j.biocontrol.2011.10.005

Presentations at meetings

Cristofaro M., Lecce F., Di Cristina F., Paolini A., Zonno M.C., Boari A., Vurro M., 2011.
The use of Ascochyta caulina phytotoxins for the control of common ragweed. ISBCW,
12-18 September, Hawaii.

Hynes, R.K., Bailey, K., Peng, G., Boyetchko, S., Erlandson, M. 2011. Formulation
development for biopesticides. Invited presentation, University of Saskatchewan - Soils
and Crops Workshop, Saskatoon, SK., March 15, 2011.

Hynes, R. K., Bailey, K., Boyetchko, S.M., Erlandson, M., Peng, G., Traquair, J. 2011.
Formulation and delivery of biopesticides. Canadian Society of Microbiologists,
Memorial University, St. Johns, NFLD (Poster presentation)

Hynes, R.K. 2011. Formulation and delivery of biopesticides Canadian Society of
Microbiologists, Memorial University, St. Johns, NFLD (Invited presentation)

Hynes, R. K., Bailey, K., Boyetchko, S.M. 2011. Improvements to granular formulations
for the delivery of bioherbicides. International Bioherbicide Group, Waikoloa, HI
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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:

Camilla Yandoc Ables

Susan M. Boyetchko

Karen Bailey

Graeme Bourdot

Russell K. Hynes

Abuelgasim Elzein

Fen Beed

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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