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CHAIRMAN’S COMMENTS
It will soon be time for the next IBG meeting, which joints the XV ISBCW in Switzerland on
27-31 August 2018. We are planning thoughtful program and rich activity. If you are planning
on going, please register soon to help the organizers make the arrangements. On behalf of
the IBG, I thank Drs. Maurizio Vurro and Graeme Bourdôt for their communications and for
taking the time to plan as the jointing session and workshop. Dr. Karen Bailey, the former
chairperson, has pleasantly promised to attend and give the key lecture on her outstanding
bioherbicide work.
Let us gather and exchange in Switzerland. I believe you will enjoy the program and her
beautiful scenery there. As much as I look forward to the XIII IBG meeting, I am also
expecting to the future for suggestions for the IBG development and next meeting. Wish
you flouring (WangWang) in the Dog Chinese New Year! All the best,
Sheng Qiang, IBG Chairperson

XIII IBG Workshop - Engelberg, Switzerland

Bioherbicides. This session is being organised by the International Bioherbicide Group
within the XV International Symposium on Biological Control of Weeds (ISBCW
2018), that will be held in Engelberg, Switzerland, from 26 to 31 August 2018.
It will cover recent developments in the science and commercialisation of plant pathogens
and their metabolites as biological herbicides. There will be a focus on how the hurdles
facing the wide-scale use of plant pathogens as bioherbicides may be overcome.
Please help us make the Bioherbicides session at the ISBCW 2018 a success by attending
the conference and sharing your research.
You can submit your Abstract now at https://isbcw-2018.com/index.php?cat=callforpapers.
Dr Graeme Bourdôt, Scientific Committee, ISBCW 2018

PEOPLE & PLACES
Dr. Maurizio Vurro (CNR-ISPA) academically visited Weed Research Laboratory, Nanjing
Agricultural University, Nanjing, China on November 9 to 13, 2017 at the invitation of Dr.
Sheng Qiang.

During he stayed in Nanjing, Dr. Vurro gave two lectures on bioherbicide research with the
title “Microbes and natural products for weed management” and “Perspective of using
natural metabolites” on November 10 and 11, respectively. More than 200 faculties and
students attended and were attracted by the interesting contents of his lectures.

Moreover, Dr. Vurro made field trip on Ailianthus altissima, rice productions and weeds in
paddy fields.

Dr. Sheng Qiang introduced staff members, research area, achievements to him and shew
him facilities. They deeply exchanged ideas on how to further facilitate academic exchange,
joint training of graduate students and the other possibility of bilateral collaborations in the
near future.
Source: Sheng Qiang

BIOHERBICIDE RESEARCH
New Bioherbicide Patents Granted in Weed Research Laboratory, Nanjing
Agricultural University
On February 14, 2018 European Patent Office granted a patent with title “A technique for
modification of a bio-product molecule and application of weed control” to Sheng Qiang’s
team from Nanjing Agricultural University (NAU), China. The patent number is
EP1997803(A1). This is one of five patents about TeA’s derivatives as bio-based herbicides
that Qiang’s team received during the past four years. This is also the third foreign patent.
Two US patents with title “Method for eradicating weeds with derivatives of 3-acetyl-5-secbutyl-4-hydroxy-3-pyrrolin-2-one” (US8921274B2 and US9468209Β2) have been granted in
2014 and 2016. In addition, recently two Chinese patents of them were just granted by State
Intellectual Property Office of the P.R.C (SIPO) on November 7, 2017 and February 1, 2018,
respectively. The patent number is ZL201410175454.2 and ZL201510455889.7,
respectively.

In the past twenty years, Qiang’s team deeply investigated herbicidal activity, mode of
action, biosynthesis and chemical synthesis and exploitation potential of natural product TeA
and its derivatives (see the review, Chen and Qiang, 2017, Pest Biochem Physiol 143: 252257). Wherein, the method of controlling weeds using TeA has been already hold four China
patents (No. ZL00112560.5, ZL03132322.7, ZL200510038263.2, ZL200610038765.X) and
one Japan patent (No. 4982384). Moreover, several kinds of TeA and its derivatives
formulations have been successfully developed. Field performance shows that TeA and
some of its derivatives may have potential to be developed into bio-based herbicides.
Previous studies indicate that pyrrole ring containing N-C=O group is a core part for the
bioactivity of TeA and its derivatives. The character of the side chain, especially the length
of alkyl base, in the 5-position of the TeA derivatives affects the inhibitory potency. Based
on the relationship between TeA chemical structure and herbicidal activity, these five patents
focus on the modification of TeA molecular structure as well as designing and synthesizing
new derivatives with higher herbicidal activity. In the patent ZL201410175454.2, the side
chain group with sulfur was introduced using homocysteine as synthetic materials, and the
derivatives demonstrated good inhibitory activity.
Besides, Qiang’s team received another Chinese patent authorization with title “A granule
formulation of bioherbicide and its preparation method” (ZL201510334784.6) on January 26,
2018. This patent is mainly to use straw powder as a carrier for the production of mycelium
granules of Sclerotium rolfsii. The bioherbicide granule formulation can be applied to
effectively control broadleaf weeds and some sedges in paddy field and turfgrass.
In 2017, Qiang’s group successfully received two four-year grants from National Key
Research and Development Program with a budget exceeding one million US dollar to
develop new bioherbicides. These patents exhibit significant importance and value to
promote bioherbicide development progress and guarantee the originality of the project
research.
Sheng Qiang, Weed Research Laboratory, Nanjing Agricultural University, China (wrl@njau.edu.cn)

Update on Phoma
In 2017, Premier Tech Ltd., from Rivière-du-Loup, Quebec signed a license agreement with
Agriculture & Agri-Food Canada to lead the final steps to bring Phoma macrostoma to full
scale manufacturing and commercialization for horticulture and agriculture markets. Their
challenge lies with reducing production costs to realize the full market potential of the
product. Premier Tech is an established Canadian company who for more than 90 years
has been an international leader in the development of active ingredients for pest control
and plant health with a presence in 24 countries worldwide. Link to press release:
https://www.premiertech.com/global/en/press/premier-techpartnersupwithagricultureandagri-foodcanada/
Dr. Karen Bailey, Emeritus Scientist from Agriculture & Agi-Food Canada, and Dr. Louis
Simard, Product Development Director from Premier Tech Ltd., jointly presented to the
annual meeting of the Western Canada Turfgrass Association in Vancouver, BC on the topic
of “The bioherbicide Phoma macrostoma: A glimpse into the future for broadleaved weed
control in turfgrass” in Vancouver, BC. The seminar presented practical research showing
how parks, golf course and other turfgrass and sports field managers may use this

bioherbicide to control broadleaved weeds and the steps Premier Tech are currently taking
to move this product to commercialization.
Ag Phoma broadleaved weed bioherbicide update
The Western Grains Research Foundation and Agriculture and Agri-Food Canada provided
the financial support for Dr. Russell Hynes to 1. Examine crop tolerance to Phoma, 2. Report
on Phoma residue in soil in the next crop season, 3. Examine Phoma efficacy for
broadleaved weed control in wheat, 4. Develop a protocol to partially purify large quantities
of macrocidins from solid state fermented Phoma macrostoma. In field studies, germination,
growth, biomass yield of wheat, barley, corn and potatoes was not affected by Phoma
bioherbicide as compared to untreated controls. Pulse crops, pea and lentil, flax, canola and
soybean are sensitive to Phoma and therefore it is recommended for weed control in these
crops. Phoma residue was not detected the following year when Phoma-sensitive crops
were seeded into crop stubble treated with the bioherbicide the year before, indicating that
a new strategy for broadleaved weed control by Phoma on crops tolerant of the bioherbicide
is available.
Pre and post-emergent weed control by Phoma bioherbicide significantly controlled
broadleaved weeds, wild mustard and dandelion, increased crop stand and grain yield of
wheat in field studies. Phoma bioherbicide caused significant weed reductions in a wheat
crop at 10 to 15° C with precipitation occurring a few days before or after application.
An extraction and purification protocol was developed and run to extract gram quantities of
Phoma’s herbicidal active molecules, macrocidins, with greater than 90% purity.

Figure. White, photobleached, wild mustard seedlings in wheat seeded plots
following the application of bioherbicide Phoma. Photo credit: Russ Hynes,
Saskatoon Research and Development Centre, AAFC.

Dr. Hynes presented the poster titled “Phoma macrostoma – Registered broadleaf weed
bioherbicide” at the International Union Microbiological Societies in Singapore in July 2017.

Bioherbicide research update - New Zealand
The Agresearch weed research team at Lincoln, New Zealand, and the bioherbicide team
at Agriculture and Agr-Food Canada, Saskatoon, Canada, last year completed and
published two major collaborative studies on the potential of the fungus Plectosphaerella
cucumerina as a bioherbicide for the Cirsium arvense (creeping thistle, Californian thistle,
Canada thistle) in pastures. The Abstracts from each of the two papers tell the story so far,
and are as follows:
Abstract. Plectosphaerella cucumerina (Lindfors) W. Gams was evaluated as a
bioherbicide for Cirsium arvense L. (Scop.) using a Canadian and a New Zealand isolate.
Both isolates defoliated C. arvense when applied at 1013 conidia ha-1 in water volumes
ranging from 250-6400 L ha-1 with a rapid decline in effect with declining dose. Repeat
application and the addition of the adjuvant Pulse® penetrant to the conidial suspension
increased the disease severity in
C. arvense. Maximum disease
occurred at 20°C with a 48 h postapplication dew period. The
experiments demonstrate that P.
cucumerina can defoliate C.
arvense under the environmental
conditions of temperate pastures
where the weed is problematic.
Combined with a potential to
select more aggressive strains
and formulation and/or strategic
application to reduce the 48-h
dew period requirement and risk
to
non-target
species
respectively, the results indicate Californian thistle treated with a conidial suspension of P. cucumerina
that the fungus has potential as a (foreground) and not treated (background).
bioherbicide for C. arvense.
Bailey, K., Derby, J., Bourdôt, G., Skipp, B., Cripps, M., Hurrell, G., Saville, D. and Noble,
A. (2017). Plectosphaerella cucumerina as a bioherbicide for Cirsium arvense - proof of
concept. BioControl 62, 693-704.

Abstract. Plectosphaerella cucumerina was identified as a potential bioherbicide for
controlling Cirsium arvense in Canada and New Zealand. The current study evaluated
production conditions to determine whether the yield and shelf life of inoculum are suitable
for mass production. Mycelial growth and sporulation in culture both increased from 15° to
25°C and declined at higher temperatures with no mycelial growth at 37°C. A Canadian
isolate produced fewer conidia than a New Zealand isolate. Potato dextrose-based liquid
media with moderate to high concentrations of carbohydrates (25,50, and 100%) maximised
conidia production and these base media produced conidia with the highest germination rate
(>80%) both at harvest and after four weeks stored at 4°C stored in 2.5% glycerol, 40% milk
glycerol or after air drying. However, after 10-week storage, the conidia failed to germinate.
Sporulation occurred during growth on all solid substrates tested (rice, rolled barley, and
triticale) but conidial germination was highest on rice and barley, both before and after air
drying. By contrast to conidia, 90% of mycelia-infested barley grains were viable after three
years of storage at room temperature,
although viability was lost by this time
on the other substrates. This study has
shown that the nutritional base is an
important determinant of sporulation
and shelf life for P. cucumerina.
Although the yield of conidia in liquid
medium was adequate to justify further
development of P. cucumerina as a
bioherbicide, improvement in its shelf
life, or alternate formulation types that
extend shelf life, must be made for
P cucumerina in liquid culture
commercial efficiency.
Bailey, B.A., Derby, J., Bourdôt, G.W., Skipp, R. and Hurrell, G. (2017). Optimising inoculum
yield and shelf life characteristics of Plectosphaerella cucumerina, a potential bioherbicide
for Cirsium arvense. Biocontrol Science and Technology
https://doi.org/10.1080/09583157.2017.1409337.
Graeme Bourdôt graeme.bourdot@agresearch.co.nz

UPCOMING MEETINGS OF INTEREST
XV International Symposium on Biological Control of Weeds
26-31 August 2018, Engelberg, Switzerland
The XV ISBCW is aiming to bring together practitioners, scientists and regulators working in
the field of weed biological control to share their experiences, network, foster collaborations,
and discuss emerging issues that affect invasive plant management. This field of research
touches on several diverse aspects, such as insect and pathogen-plant interactions,
evolutionary processes, socio-economics and international regulations. Special emphasize
during the upcoming Symposium will be placed on presenting and discussing new methods
to determine the efficacy, environmental safety and predictability of biological control,

including the role of chemical ecology, modelling, evolutionary processes, and the –omics
field, with the general aim to advance the science and success of weed biocontrol.
Although biological control of weeds has been practiced since over 100 years, it is still a
much neglected tool in managing alien invasive weeds in Europe. Taking advantage of the
fact that the XV ISBCW will take place in Switzerland, we will encourage presentations
addressing the specific opportunities and constraints that classical biological control of
weeds faces in Europe.
There will also be a session organised by the International Bioherbicide Group, which will
cover recent developments in the science and commercialisation of plant pathogens and
their metabolites as biological herbicides.
Overall, we will have 10 different scientific sessions. The scientific committee is comprised
of 15 scientists from seven different entities (for details see under "Contact") .
Specific attention will be placed on a good gender representation, not only in terms of equity
of male and female presenters, but we will also encourage the participation of students and
young scientists by offering reduced registration rates and support from IOBC, and favour
presenters from lower income countries by providing support for travel and accommodation.
Finally, we are looking forward to hosting a stimulating conference and hope that you will be
able to participate. If you have any questions, please do not hesitate to contact our
conference office at: info@ISBCW-2018.com
(Maurizio Vurro - taken from the official website of the event)

Natural products in pest management: Innovative approaches for increasing their use
The Meeting entitled “Natural products in pest management: Innovative approaches for
increasing their use“ will be held from 25 to 29 September 2018 at the Rockefeller
Foundation Bellagio Center on the Como Lake, Italy.
The Meeting will be sponsored by the Rockefeller Foundation and the Co-operative
Research Programme: Biological Resource Management for Sustainable Agricultural
Systems (CRP) of the Organisation for Economic Co-operation and Development (OECD).
This conference will bring together a group of experts having different
backgrounds (molecular biology, genetics, new technologies, biochemistry, chemistry, plant
physiology, host-parasite interactions, regulatory aspects), who will give lectures covering
the latest and most advanced research, followed by long periods of discussions. The group
will discuss how the newest ideas, approaches, solutions, or methodologies coming from
different fields of application may renew and increase interest in the field of natural
compounds for pest management.
Information can be found at the official site: https://naturalproducts2018.wordpress.com/
Maurizio Vurro (maurizio.vurro@ispa.cnr.it)

RECENT PUBLICATIONS & PRESENTATIONS
Publications on bioherbicide research in Qiang’s lab in 2017:
1. Qiang S. Preface to the Special Issue: Herbicide Toxicology in China, 2017. Pesticide
Biochemistry and Physiology, 143: 199-200.
2. Chen Shiguo, Qiang Sheng*. Recent advances in tenuazonic acid as a potential
herbicide,
2017.
Pesticide
Biochemistry
and
Physiology,
143:252-257.
http://dx.doi.org/10.1016/j.pestbp.2017.01.003 online
3. Huang Q, Ding RY, Zhang Q, Wu Y, Reardon RC, Qiang S*, 2017. The First Report of
Leaf Blight Disease on Microstegium vimineum Caused by Bipolaris maydis in China.
Plant Disease, 101(9), 101: 1680.
4. Huang Q, Zhang L G, Wu Y and Reardon RC, Qiang S*, 2017. The First Report of Leaf
Spot Disease on Microstegium vimineum Caused by Curvularia geniculata in China.
Plant Disease, 101(2): 387, http://dx.doi.org/10.1094/PDIS-07-16-1074-PDN
5. Kang Y, Feng HW, Zhang JX, Chen SG, Valverde B E, Qiang S*, 2017. TeA is a key
virulence factor for Alternaria alternata (Fr.) Keissler infection of its host. Plant
Physiology and Biochemistry, 115 : 73-82.
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Vurro M., Boari A., Casella F., Zonno M.C., 2018. Fungal phytotoxins in sustainable
weed management. Current Medicinal Chemistry, 25(2): 268 - 286.
Masi M., Zonno M.C., Cimmino A., Reveglia P., Berestetskiy A., Boari A., Vurro M.,
Evidente A., 2017. On the metabolites produced by Colletotrichum gloeosporioides a
fungus proposed for the Ambrosia artemisiifolia biocontrol; spectroscopic data and
absolute configuration assignment of colletochlorin A. Natural Product Research.
https://doi.org/10.1080/14786419.2017.1385020
Fernández-Aparicio M., Bernard A., Falchetto L., Marget P., Chauvel B., Steinberg C.,
Morris C.E., Gibot-Leclerc S., Boari A., Vurro M, Bohan D.A., Sands D.C., Reboud X.,
2017. Investigation of amino acids as herbicides for control of Orobanche minor
parasitism in red clover. Frontiers in Plant Science, 8, 842: 1-12.
Masi M., Cimmino A., Boari A., Tuzi A., Zonno M.C., Baroncelli R., Vurro M., Evidente
A., 2017. Colletochlorins E and F, new phytotoxic tetrasubstituted pyran-2-one and
dihydrobenzofuran, isolated from Colletotrichum higginsianum with potential herbicidal
activity. Journal of Agricultural and Food Chemistry, 65 (6): 1124–1130.

Abbas, T., Zahir, Z. A., and Naveed, M. (2017). Bioherbicidal activity of allelopathic
bacteria against weeds associated with wheat and their effects on growth of wheat
under axenic conditions. BioControl 62:719-730. DOI 10.1007/s10526-017-9836-6
Abbas T (2017) Effect of allelopathic bacteria on the growth and yield of wheat
(Triticum aestivum L.) and its associated weeds. PhD Dissertation. University of
Agriculture, Faisalabad, Pakistan
Abbas, T., Zahir, Z.A., Naveed, M., Kremer, R.J. 2018. Limitations of existing weed
control practices necessitate development of alternative techniques based on biological
approaches. Advances in Agronomy 147:239-280.

EDITOR'S CORNER
Dear All,
Thanks for the contribution received for the preparation of this issue of the bulletin. After
several unsuccessful attempts, this time we were able to produce an interesting issue of the
International Bioherbicide Group Newsletter. I hope this trend will continue in the future, as
there is a renewed interest for weed biocontrol and bioherbicides.
In particular, please let me thank (in alphabetical order):
- Graeme Bourdôt
- Russell Hynes
- Robert Kremer
- Sheng Qiang
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. Only some
editorial changes could be done to the material received.
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.
To subscribe please go to the following web address:
http://nautilus.area.ba.cnr.it/mailman/listinfo/ibg-news
and follow the instructions
Thanks. Regards
Maurizio

