INTERNATIONAL BIOHERBICIDE GROUP

IBG NEWS
December 2020

________________________________________________________________

TABLE OF CONTENTS

Chairman's Comments .................................................. 2
Bioherbicide Research................................................... 2
People & Places ............................................................ 8
Upcoming Meetings of Interest .................................... 10
Recent Publications & Presentations ........................... 10
Editor's Corner ............................................................. 11

CHAIR
Qiang Sheng
Weed Research Laboratory, Nanjing Agricultural University, Nanjing,
CHINA
Phone: +86.25.84395115; e-mail: wrl@njau.edu.cn; qiangs@njau.edu.cn
VICE CHAIR
Graeme Bourdôt
AgResearch Lincoln, Cnr Springs Road & Gerald Street, PB 4749, Christchurch 8140, NEW
ZEALAND
Phone: +64.3.9833973; Fax : +64.3.9833946; e-mail: graeme.bourdot@agresearch.co.nz
NEWSLETTER EDITOR
Maurizio Vurro
Institute of Sciences of Food Production - C.N.R. – Via Amendola 122/O - 70125 - Bari ITALY
Phone: +39.0805929331; Fax: +39.0805929374; e-mail: maurizio.vurro@ispa.cnr.it

CHAIRMAN’S COMMENTS
The year 2020 was an extraordinary year. The unexpected COVID-19 has given a heavy blow to the
world. The 8th International Weed Science Congress, which was originally scheduled to be held in
Bangkok on 21st - 26th June 2020, Thailand, has had to be postponed twice. However, the
community of Bioherbicide Research Group has not stopped working. We have received nearly 30
abstracts at the joint the IBG workshop at the 8th IWSC, which were carefully reviewed by Graeme
and submitted to the Organizing Committee of the conference. We look forward to meeting you in
Bangkok at the end of 2021. In addition, we are actively coordinating with the international biological
control organization to plan a symposium in Argentina in 2022. At present, the meeting plan is still
in the pipeline. We will update any progress in time. The most effective weapon VACCINES against
the virus disease have been approved in more and more countries. It is believed that the epidemic
will soon be over and mankind will embrace a normal and beautiful coming year.
I greatly appreciate those who are active in the bioherbicide research field. Thanks to all who have
contributed to IBG during this period.
Wish you have a prosperous and cheerful year in 2021.
Merry a Christmas and Happy New Year!
All the best,

Sheng Qiang, IBG Chairperson

BIOHERBICIDE RESEARCH
What’s been happening with Weed Pathology in South Africa?
Stumpout®, a stump inoculant for the control of coppice growth after felling of certain Australian
wattles, has had its registration reinstated, for the period 6 May 2019 – 31 May 2022, by the
Registrar: Act no. 36 of 1947 (Department of Agriculture, Forestry and Fisheries) (registration
number L5833). This product, to be applied immediately after trees are felled, prevents coppice
growth by Acacia mearnsii, A. decurrens and A. pycnantha, all of which are declared alien invasive
plants and are being cleared in large-scale weed control operations by government agencies and
private landowners. The initial registration by the Registrar had been awarded 22 August 1997.
It is of interest to note that no toxicity data was provided for the original registration, and this was not
required for the reinstatement. However, for future reference, a rat acute toxicity study was carried
out by the University of Pretoria Biomedical Research Centre, which determined that the oral LD50
was >2000mg/kg bodyweight (unpublished report T017/16/acute toxicity/rats/Dr Wood/ARC,
UPBRC, Pretoria). In addition, rDNA (LSU, ITS) sequence data determined that the identity of the

active fungal agent was not Cylindrobasidium laeve as originally determined, but a closely related
species. Details of this are currently in press. These additional data will be incorporated into future
applications for registration. It is hoped that this product will continue to be registered into the future.
Field monitoring of naturally occurring disease caused by Colletotrichum acutatum (gummosis
disease) on Hakea sericea, was monitored at five sites through the invaded range of this weed from
2008 to 2017. The results showed that although infection levels and mortality could reach high levels
under favourable weather conditions, these could also drop dramatically under drought conditions.
These data reinforce the idea that this fungus requires active implementation as a mycoherbicide,
and should not be used as if it is a classical agent.
Both the above fungi continue to be produced by the Weed Pathology group (ARC-PHP,
Stellenbosch) and supplied to the public on request.
On the classical agent front, permission was granted by the Authorities on 3 Nov. 2015 for the release
of the gall-forming rust fungus Uromycladium woodii against Paraserianthes lophantha. Starting in
the following winter rain season of 2016, this fungus has now been established at nine sites in the
south-western and southern parts of the Western Cape Province. Efforts to establish it at additional
sites are continuing annually. Mortality of trees is already being recorded at a few of the sites.
Although the host is regarded as a minor weed, it has the potential to become more damaging to
natural environments. By targeting such a weed with an agent very closely related to an already
proven highly successful agent (Uromycladium morrisii) was a relatively quick and cheap project,
and will prevent this plant from becoming a worse problem.
With regards to Uromycladium morrisii (previously referred to as U. tepperianum) itself, 2020 saw
the conclusion of 30 continuous years of monitoring the impact on the host’s population. Mike Morris
originally set up 10 sites with permanent transects in 1991 to monitor the impact, and although sites
were gradually lost over the years, three of these original sites continued to be monitored annually
until last year. This represents one of the longest running data sets on weed biocontrol impact
internationally. Full details of all the data collected over these 30 years will be published in the future.
Current and future research efforts are targeting a range of alien invasive plants. These include a
survey of stem diseases of the Prosopis hybrid complex in South Africa, in the hope of identifying
and developing a potential mycoherbicide to compliment ongoing efforts to introduce classical
biocontrol insect agents. Efforts to establish the rust fungus Puccinia lantanae are being taken up
again, and the already established rusts Puccinia arechavaletae, P. eupatorii and P. xanthii are being
monitored for impact. The leaf smut Kordyana brasilensis will be imported from New Zealand in the
near future for host specificity testing, and plans are afoot to also import Maravalia cryptostegiae
once sufficient test plants have been accumulated for host range testing.
Alan R Wood wooda@arc.agric.za
ARC-Plant Health and Protection, Private Bag X5017, Stellenbosch, 7599, South Africa.

Phoma herbarum as a bioherbicide against Commelina communis L. On August 11, 2020
Zumin Gu’s group from Shenyang Agricultural University in China was granted a patent with title “A
granule formulation of Phoma herbarum, its preparation method and application technology”
(ZL201910336329.8). The Phoma herbarum SYAU-06 strain is high pathogenic to dayflower
(Commelina communis L) but is safe to many crops. Its potential was evaluated systematically at
the two aspects of living microorganism and fungi toxin. The host range, biological characteristics,
infection process and infection influence factors, herbicidal activity, biological safety and so on were
studied. An optimum formula for P. herbarum SYAU-06 water dispersible granules (WG) was
developed. The fresh weight control efficacy against dayflower in soybean field after 21 days was
respectively 60.67% and 69.88% at the formula dosage of 2175 g/hm2 and 3480 g /hm2. This
provided a new method to biocontrol dayflower.

The new bioherbicide product Phoma herbarum SYAU-06 developed by Dr. Zuming Gu’s group.

Zuming Gu

Key Research Project on Bioherbicide in China
Under the support of the National Key Research and Development Program about new bioherbicide
development, Prof. Sheng Qiang as the leader and other researchers from the whole country have
made some exciting achievements from 2018. Some microbial strains, natural products with
excellent herbicidal activity were discovered as bioherbicide candidates. A series of patents about
active fungus strain and compounds are applied amounting to about 20 national and international

patents. More than ten papers about bioherbicide were published in the international journals
including Front Plant Sci, J Agric Food Chem, Pest Manag Sci, Plant Physiol Biochem,
Photosynthetica, Crop Protect, Allelopathy J etc. For example, Dr. Lianyang Bai’s team from Hunan
Academy of Agricultural Sciences used caprylic acid, a natural product isolated from the coconut, to
develop a bioherbicide product to control the weeds in the uncultivated field. In this year, 20%
caprylic acid EC formulation has been granted the Certificate of New Pesticide Registration Test by
ICAMA. Dr. Yinghao Ye from NAU found that epideoxysporothric acid isolated from Nodulisporium
sp. A21, a new alkylitaconic acid derivative (ZL201810643953.8), has the auxin herbicidal activities
on weeds. Dr. Zumin Gu’s team from Shenyang Agricultural University developed a formulation,
2.5×108 CFU/g WP, using fungus Phoma herbarum SYAU-06 (ZL201910336329.8). Field
performance shows that the Phoma product can become a potential bioherbicide to control
Commelina communis. Dr. Yong Chen from South China Agricultural University got two candidate
fungi, Exserohilum monoceras X27-UV148 strain (ZL201910128115.1), E. rostratum Y9511 strain
(ZL201910128106), which exhibits good potential to control Echinochloa crusgalli and Leptochloa
chinensis, respectively. Besides, biocontrol agents Colletotrichum gloeosporioides f. sp. cuscuta
TB182 strain (CGMCC No.17472) for the control of Cuscuta australis, Peyronellaea glomerata
MN115 strain (CGMCC No.17471) for the control of Eleusine indica, Serratia marcescens Ha1 strain
for the control of Amaranthus retroflexus and Digitaria sanguinalis, Curvularia lunata ZJQ-06 strain
for the control of Echinochloa crusgalli, Beauveria bassiana NO.6 strain for the control of Avena
fatua, Collectotrichum eleusines for the control of E. indica and so on, also were found. These
achievements exhibit significant value to promote bioherbicide development progress and guarantee
the originality of Chinese bioherbicide products.

Group photograph of plant regulator and bioherbicide research and development in China (up and left); Dr.
Sheng Qiang and other researchers in China discussing the bioherbicide project (right).

New bioherbicide product update. Prof. Sheng Qiang’s group from Nanjing Agricultural University
(NAU), China, is promoting the registration of a new bioherbicide Junkekuo. It is developed using
Sclerotium rolfsii (SC64) isolated from an invasive plant Solidago canadensis L.. Junkekuo can
control most of broad leaf weeds and some sedges by post-emergence treatment but applying onto
soil in rice field and turfgrass. There is another important role for Junkekuo to help Wheat/Rice strawamended soil and reduce environmental pollution. Five Chinese patents about Junkekuo product
(ZL200910030759.3,

ZL201310095794.X,

ZL201510333033.5,

2015061701193810,

2015061700719600) have been granted by State Intellectual Property Office of the P.R.C (SIPO),
covering microbial strain, mass-production, formulation and field application. Currently, a granular
formulation at 1.0×10-6 CFU/g has been successfully developed by the group. The
procedure and process of mass-production of solid carrier inoculant and technology of Junkekuo
Granular production have been build using straw as a carrier. In 2019, Junkekuo was hereby granted
the Certificate of New Pesticide Registration Test (SY2018024 and SY2019048) by the Institute for
the Control of Agrochemicals, Ministry of Agriculture, P.R. China (ICAMA). In 2020, all essential tests
including toxicity test and field trial have been finished. Jiangsu Dongbao Agrochemical Co., Ltd is
preparing the registration documents and will submit them to ICAMA soon. It’s possible to get a new
pesticide registration certificate from ICAMA in the next one year. Junkekuo will be the first
registration bioherbicide product in China.

The new bioherbicide product Junkekuo (Sclerotium rolfsii SC64) developed by Dr. Sheng Qiang’s group.

Sheng Qiang, Weed
(wrl@njau.edu.cn)
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Bioherbicide research update - South China Agricultural University
Yong Chen’s team got a high pathogenicity Exserohilum monoceras strain X27-UV148 to barnyard
grass after UV-induced 25 min. In the case of 105 ~ 107 spores/mL, E. monoceras strain X27-UV148
has a good control efficacy on barnyard grass, and safe to rice and other crops. A China patent
(ZL201910128115.1) had already hold on April 4, 2020. The biological characteristics of E.
monoceras and its action mechanism on barnyard grass were studied. Another potential fungus
Exserohilum rostratum strain Y9511 was also screened and identified, showing a significant control
efficacy on Leptochloa chinensis. A China patent (ZL201910128106) had already hold on March 27,
2020. Based on chemical (EMS) mutagenesis technology, E. rostratum strain Y9511-X050 (GDMCC
NO. 608040) with specific host range, genetic stability and strong pathogenicity was selected. The
biological characteristics of E. rostratum strain Y9511 and the mutant Y9511-X050 were studied.
Furthermore, a microemulsion formulation of E. rostratum strain Y9511 conidia was developed and
its herbicidal efficacy and safety were also evaluated.
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EPA Proposes Registration of Two Herbicides Containing New Active Ingredient
September 10, 2020
The U.S. Environmental Protection Agency (EPA) is accepting comments on the proposed
registration of two products containing Pseudomonas fluorescens strain ACK55 (P. fluorescens
ACK55), a new microbial active ingredient to be used as a pre-emergent herbicide.
Specifically, EPA is proposing to register a manufacturing-use product and an end-use product
containing P. fluorescens ACK55 that will suppress the growth of invasive grasses.
Since P. fluorescens ACK55 is a naturally occurring bacterium that must become established in the
soil to provide optimal pre-emergent herbicidal effects, suppression of certain invasive grasses may
take two to five years.
P. fluorescens ACK55 products are expected to control grasses associated with wildfires that can
lead to increased air pollution, loss of property, and loss of habitat for native wildlife.
In concurrence with the proposed registration actions, EPA will be establishing a tolerance
exemption for residues of P. fluorescens ACK55 in or on all food when it is used in accordance with
label directions and good agricultural practices.
P. fluorescens ACK55 is not expected to be toxic, pathogenic, irritating or infective to humans.
Adverse effects to non-target organisms, including honeybees, are also not expected.

Joseph C. Neal joe_neal@ncsu.edu

PEOPLE & PLACES
Bioherbicide research at the 27th Asian-Pacific Weed Science Society Conference
The 27th Asian-Pacific Weed Science Society Conference was held in Gujing, Malasya in September
3-6, 2019. The members of IBG were active at the conference. Dr. Graeme Bourdot, and Dr. Michael
Cripps had their oral presentation at the Education and extension in weed science session and the
biological weed control session respectively.

Opening ceremony (left); Night scenery of Gujing, Malaysia (right)

The special session on biological weed control had been proceeded for two of half days. Except
classical biological control, three lectures focused on bioherbicide research. Dr. Kenichi Yamaguchi,
who comes from Minami Kyushu University, Japan, present Characteristics of fungi potential
biocontrol agents against Eleocharis kuroguwai. He showed conidial morphology of the fugal strain
but did not disclose the exact species involved in his study. Preliminary biocontrol trial demonstrated
serious disease targeting on trouble perennial weed E. kuroguwai in paddy field.

Conidia of the fungal strain isolated from Eleocharis kuroguwai
Dr, Sheng Qiang gave a talk on Development of weed control techniques for organic rice production
in China. In his talk, he intensively introduced using granular bioherbcide Sclerosium roffssi to control
broadleaf weeds and sedges in organic rice field.
Dr. Qiongnan Gu present Isolation and biological characteristics of Collectotrichum eleusines, a
potential mycoherbicide candidate for control of goosegrass (Eleusine indica (L.) Gaertn). Dr. Gu
comes from the Institute of Plant Protection, Agricultural Science Academy of Hubei Province.
In addition, four posters on bioherbicide research are Compatibility of selected adjuvants and
herbicides with fungal pathogens. Bipolaris spp. for integrated management of goosegrass (Eleusine
indica (L.) Gaertn) (Present by Chuah Tse Seng), Herbicidal activity of Streptomyces sp. KRA18249 isolated from soil (Present by Youn Kwan Ko), Molecular cloning of genes involved in ophiobolin
a biosynthesis pathway from bioherbicidal fungus (Present by Jianping Zhang), Characteristics and
structural identification of potential novel herbicidal substance from Streptomyces sp. KRA17-580
(Present by Jung Sub Choi).
Sheng Qiang

UPCOMING MEETINGS OF INTEREST
8th International Weed Science Congress
"Weed Science in a Climate of Change"
Bangkok, Thailand, 5th - 10th December 2021
https://www.iwsc2020.com/
--------------------------------

19th European Weed Research Society (EWRS) Symposium
“Lighting the Future of Weed Science”
Athens, Greece, 20th to 23rd of June 2022
https://ewrs2022.org/

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. 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.
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

