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CHAIRMAN’S COMMENTS  

We just had a successful IBG meeting as a joint session with the International Weed 
Science Society Conference on June 20, 2016 in Prague. The International Bioherbicide 
Group gave out its first award to recognize “Achievements in Bioherbicide Research and 
Product Development” as Dr. Raghavan Charudattan. During this meeting, I was honored 
to have been elected as the new chairperson succeeding Dr. Karen Bailey. I was ever 
hesitated because I were worried with a shrink of biological control field during my duty 
when Dr. Bailey recommended me. But I believe that human being always pursuits an 
environment-friendly agricultural dream that extensive application of bioherbicides 
replaces herbicides since input of a large amount of herbicides has caused herbicide-
resistant, environmental and food safety issues. We are exulting in Dr. Charu’s successful 
registration and commercialization of a plant virus as a bioherbicide for tropical soda apple 
in USA, and of Phoma macrostoma as a bioherbicide for broadleaved weeds in turf and 
crops in Canada, which Dr. Bailey’s group developed. Now Chinese government initiates 
a new research program with over one and half million US$ to support bioherbicide 
development next four years in China.  

The IBG is a friendly atmosphere community like a family. I was touched that our members 
enthusiastically and generously helped Dr. Charudattan receive the award. I greatly 
appreciate that Dr. Bailey inspired me much and even wrote the notice that tells what the 
duty is for the IBG chairperson. I will remember it and always follow it to do. Dr. Bailey has 
greatly contributed the IBG for her successful research career and outstanding leading 
and organizing works. It is her that Dr. Bailey led the IBG to make such friendly atmosphere 
during last eight years. This owes the friendly atmosphere to the union of our members. 
The growth and continuity of the IBG should be attributed to the outstanding contributions 



  

from the former leaders and members for the past twenty five years. I am expecting to 
enhance exchange and international collaboration among our IBG members. The IBG 
needs every member to continuously support. I as a novice need a help from all of you.    

I am greatly looking forward to your suggestions for helping our improvement of the IBG 
organization work. As much as I look forward to the XIII IBG meeting, I am also looking to 
the future for suggestions for locales and organizers of the next meeting in 2018.  

All the best,  
 
Sheng Qiang, IBG Chairperson  - wrl@njau.edu.cn 

 
IBG REPORT FROM THE PAST CHAIRPERSON 

I am happy to report that our IBG community is alive and well. This past June we held our 
IBG meeting as a joint session with the IWSS which was integrated into the program for 

the IWSC 2016 held in Prague. We had great attendance at 
two joint sessions with 44 oral and poster presentations. We 
had broadened our subject areas to cover more aspects of 
biological weed control including bioherbicide and classical 
biocontrol with pathogens and insects, phytotoxic metabolites, 
and allelopathy. We also had some very lively discussions at 
the end of the sessions on how to renew, rejuvenate, and 
refresh our directions and approaches to this discipline. You 
may read the summary below for more information on the 
sessions and highlights from the discussions. Also take time to 
read over the abstracts which are posted on our IBG website. 
On behalf of our organization, I also express appreciation and 
thanks to the local organizing committee and the international 
organizing committee of IWSC for allowing us to participate 
fully under the umbrella of their organization and for the 
marvellous job they did in organizing and executing a meeting 
that was scientifically stimulating and as well as a lot of fun! 

This year was special as The International Bioherbicide Group gave out its first award to 
recognize “Achievements in Bioherbicide Research and Product Development”. It was with 
great pleasure that the award was presented to Dr. Raghavan Charudattan. The award 
consisted of an engraved plaque and expenses paid to attend the meeting. Many thanks 
to those in our scientific community who donated funds to make this award possible.  

We held our IBG Business Meeting to help guide our future directions. Some major points 
were brought forward. We agreed to expand the IBG mandate to include all aspects of 
biological weed control using pathogens (and not exclusively bioherbicides) and to 
recognize that complementary fields of study such as ecology, molecular biology, 
chemistry, formulation technologies, regulations, to name just a few, will help address 
issues that affect us all. We are to encourage members to send in short reports to the 
newsletter on other projects that they are working on and not limit themselves to just 
bioherbicide related research. We want to send out the newsletter on a regular basis so 
that the lines of communication are kept open. We also want to send out our newsletter to 
other organization to attract new membership to IBG. Ideas came forward about where to 
hold the next meeting (IWSC Switzerland 2018, WSSA 2018 Alaska, ICPP/APS Boston 
2018) but the final election was not made.  

The last piece of business conducted was the selection of a new chairperson. After 8 years 
of chairing IBG, and as fun as it has been, I have decided to go. Dr. Qiang Sheng from 



  

Nanjing University, China graciously accepted the nomination which was unanimously 
accepted by the membership at the business meeting. Dr Sheng is highly respected in the 
scientific community and has a very large, active program in bioherbicide research. He 
hosted the previous IBG meeting in Nanjing in 2013. I wish him well in leading IBG into the 
future. 

Karen Bailey - karenbailey1449@gmail.com 

 

XII IBG WORKSHOP 

Report from the IWSS/IBG Joint Session at IWSC 2016 in Prague 

The IWSS/IBG Joint Session was a collaboration between the International Weed Science 
Society and the International Bioherbicide Group to coordinate presentations by 
researchers in the area of biological weed control. The strategies discussed were the 
development and use of bioherbicides and classical biocontrol programs that apply either 
fungi, bacteria, viruses, insects, or plants, as well as their naturally-occurring metabolites 
as active ingredients to control a broad spectrum of weed species.  

The first session was titled “Realizing the Potential of Weed Biocontrol” which focused on 
bioherbicide and classical biocontrol technologies that are more advanced in the research 
and development stage and have undergone testing in the field. There were three oral and 
three poster presentations on bioherbicides being used in North America. The keynote 
presentation showed how the turfgrass bioherbicide made from the fungus Phoma 
macrostoma could be used in new ways to control broadleaved weed in agricultural and 
horticultural field crops. Two poster sessions complemented this work as one described a 
new way to formulate and apply the Phoma bioherbicide as a foliar spray and the other 
validated the bioherbicide’s efficacy on perennial broadleaf weeds in turf. The other 
bioherbicide presentations presented advanced development of a bacterium for control of 
annual grassy weeds, the successful registration and commercialization of a plant virus as 
a bioherbicide for tropical soda apple, and a new application of the registered bioherbicide 
made from Chondrostereum purpureum with black mulch to control a new weed target, 
Ulex europaeus. 

There was also one oral presentation using a classical biocontrol approach with releasing 
the beetle, Cassida rubiginosa, to control Cirsium arvense and quantifying the beetle’s 
impact on thistle density over time in New Zealand. Two poster presentations discussed 
the use of fungi and insects in classical biocontrol programs. One discussed the impact 
and safety record of three pathogens (two rusts and one smut) released for control of 
Asparagus asparagoides, Ageratina riparia, and Ageratina adenophora in Australia. The 
other discussed research undertaken on a rust, weevil, and mite for control of three non-
native invasive riparian and aquatic weeds in Europe. 

The second session was titled “New Ideas and Directions in Weed Biocontrol” which 
focussed on the discovery of new agents, new weed targets, phytotoxic metabolites 
derived from microorganisms and plants, the implementation of allelopathic traits for weed 
control, and, integrated approaches combining biological control with other weed 
management practices. The keynote presentation discussed the proof-of-concept research 
done for the fungal pathogen, Plectosphaerella cucumerina, to become a new bioherbicide 
for control of Cirsium arvense. This was followed by nine oral presentations describing the 
following new concepts: i) arthropod-fungal interactions improving control of Eichhornia 
crassipes more than the components applied singly, ii) use of nonphytopathogenic fungi 
that detect and degrade strigalactones which are triggers for the germination of parasitic 
weeds such as Phelipanche and Orobanche spp., iii) new phytotoxic extracts from fungi 



  

for control of Ambrosia artemisiifolia, iv) origin of the allelopathic extracts from the fern 
Marsilea crenata to suppress the growth of crops and weeds, v) the identification of plant-
associated bacteria from two different weeds (Ambrosia artemisiifolia and Lepidium draba) 
and their effects on the growth of their hosts, vi) infection process of Alternaria sonchi on 
Sonchus arvensis to better understand the mechanism  of action of phytotoxic components 
produced by the fungus, vii) validation of a new strategy for control of the parasitic weed  
Striga that used on-farm production and interactive producer participation in application 
and monitoring in Kenya, viii) using smuts to decrease the weed seed bank of the grassy 
weeds Echinochloa crus-galli and Setaria pumila, and ix) the use of the heterothallic leaf-
spot, Mycospharella polygoni-cuspidati, for control of  Fallopia japonica.  

The poster presentations were grouped under five subheadings. There were four posters 
under New Agents describing the differential responses of Rubus armeniacus and R. 
praecox to rust disease by Phragmidium violaceum in the USA, the use of Kordyana 
brasiliensis against the invasive weed Tradescantia fluminensis in Brazil, the use of insects 
for biocontrol of Ambrosia artemisiifolia, and potential biocontrol agents derived from the 
mycobiota of Schinus terebinthifolius collected in its native range in Brazil. One poster 
described New Weed Targets for Biocontrol by describing the weed species found in sugar 
beet production in Iran.  

There were 13 posters on phytotoxic metabolites describing: culture filtrates from Alternaria 
spp.  for control of Parthenium hysterophorus, the bioactivity of phytotoxic compounds from 
Exserohilum monoceras on the leaves of Echinochloa crus-galli and Oryza sativa, the 
discovery of phaeosphaeride A from Paraphoma sp as a biorational herbicide, phytotoxic 
metabolites produced by Colletotrichum gloeosporioides for the control of Ambrosia 
artemisiifolia, phytotoxic metabolites produced by Phoma chenopodicola for control of 
Chenopodium album, phytotoxic activity of leaf extracts of Bidens sulphurea on 
germination and seedling growth, phytotoxic activity of sesquiterpene lactones of Bidens 
sulphurea, herbicidal characteristics of secondary metabolites from Streptomyces sp. 
KRA14-329 and their mode of action, herbicidal characteristics of crude extracts of Cedrela 
sinensis, metabolites from Aspergillus niger as natural herbicides against Parthenium 
hysterophorus, aqueous extracts from Cynara cardunculus on hormone homeostasis and 
α-amylase activity of Sorghum halepense rhizomes, phytotoxic activity of selected 
Medicinal and Aromatic Plants (MAP’s), and separation of flavonoid components from 
Mikania micrantha. 

Three posters on Allelopathy described the synthesis and biological activity of 
phenylethylamine from rice for weed control in rice, stimulant-dependent host specificity of 
root parasitic weeds (Phelipanche and Orobanche spp.), and the use of brassica crops in 
weed control. Four posters on Integrated Weed Control discussed the prospects of using 
biotechnology to enhance biocontrol agents for improving weed management, the use of 
biological management combining allelopathic compounds and microbial agents to control 
Eichhornia crassipes, and the use of biological controls with composts, and botanicals to 
manage Parthenium hysterophorus. 

The discussions following the sessions focused on the 3-R’s: renewal, rejuvenation, and 
refreshment. What makes some projects work better than others? Ideas that came out 
were: the ability to enhance virulence through selection, mutation, genetic modification, 
and during fermentation with additives and adjuvants; encapsulating toxins with living 
organisms and not as a stand alone toxic extract; learning how to break apart the 
complexity; having multiple field of use and broad ranges for both bioherbicides and 
classical biocontrol; island effect or some way of containment and backup monitoring; 
determining dispersion and biorelease vs its impact on efficacy; the time needed to get the 
knowledge vs the time to take it to field or market.  



  

What are the major limitations? Lack of tools and industry knowledge for fermentation and 
formulation; look to the discipline of chemical engineering for assistance; need to get fresh 
growing organisms to deliver and not ones in the lag phase for storage; profit motive from 
industry and universities is killing the discipline and should look to growers making their 
own bioproduct at cost; the research is very high risk with not clear sight of success; 
appealing to the mass market is difficult; using biocontrol is considered as the last option 
and never the first one; products should be in public domain and not in hands of industry; 
The number of species targeted is not broad enough; lack of consistent performance; not 
enough work on looking at host parasite interactions and utilizing biochemistry, gates, and 
signal pathways, defeating plant responses and mechanisms; new bright young people 
looking at new ways. 

How can we formulate teams to improve biocontrol? Ideas generated were: get rid of the 
paradigm that wild type pathogens or those with low to moderate levels of control are the 
best because we need ones that are hypervirulent to compete against hypervirulent 
herbicides; target the organic market for funding and participation in research; have IBG 
members rally around one common international co-operative project to pool expertise and 
funds to show that a focused approach can make it work ( prove to skeptics that it can be 
successful); deploy producers to do it for themselves ( i.e African project). 

How do we get more company participation? Ideas discussed were: define research 
targets to meet their targets; develop products for broad spectrum use; approach smaller 
companies; target consumers and higher value groups ( turf) to learn about biocontrol and 
have them push companies to join projects; set up demonstrations where you can show 
value of biocontrol and show price comparisons such as hand weeding in-row vs biocontrol 
applied in-row with mechanical weeding down between rows; keep it in the public domain 
and give it away (forget companies). 

In conclusion, there are some good ideas and perspectives that should be followed up. 
The concept for taking this into the public domain with special interest groups and having 
the users involved in the process of development and application is being done on a project 
in Africa and may have some possibilities for the organic sectors in North America. The 
idea for an international collaboration on a project with a set target and agent had some 
appeal but will take someone to step forward in a leadership role to make it happen.  

Karen Bailey - karenbailey1449@gmail.com 
 
  



  

 
A few pictures of the event  

 

 

Raghavan Charudattan receiving the award from Karen Bailey (on 
the left). Joe Neal and Sheng Qiang (on the right) 
 

 

Susan Boyetchko (with Karen Bailey on the back) 
 



  

 

Lunch at the venue: Susan Boyetchko and Bill Bruckart; in 
the background Qiang Sheng and Maurizio Vurro  

 

Raghavan Charudattan with Maurizio Vurro and Francesca Casella 
 

 

David Sands during his talk 



  

 

 

Gala Dinner 
(pictures by Maurizio Vurro) 
 
Programme and Abstracts 

The programme of IBG/IWSS joint sessions together with all the abstracts, both of the oral 
speakers and of the poster presentations are available at the IBG website at: 

http://ibg.ba.cnr.it  

 

BIOHERBICIDE RESEARCH 

Cirsium arvense – biological control research in New Zealand 

 

New Zealand pastoral farmers would benefit greatly from effective biological control of 
Cirsium arvense (Californian thistle). This weed, introduced by the early European settlers 
around 1850, has since spread to almost all pastoral farms in the country (Bourdôt et al. 
2013). It is a particularly serious problem on hill country farms where conventional methods 
of control, such as chemical herbicides and mowing, are not possible due to the steep 
terrain. It is estimated to be causing a national loss in pastoral farm revenue of NZ$685 
million per annum (Bourdôt et al. 2016a).  

Research is being conducted by the Crown Research Institute, AgResearch, funded by the 
NZ government and Beef + Lamb New Zealand, to investigate the potential of a range of 
biological control approaches including bio-herbicides, augmentative biocontrol and 
classical biocontrol. A brief update follows. 

1. Sclerotinia sclerotiorum  

The fungus Sclerotinia sclerotiorum, naturally occurring in New Zealand, showed much 
promise as a bioherbicide for C. arvense in pastures in our research programme that 
spanned the period from 1991-2007. Whilst resolving concerns around the supposed off-
target crop disease risk (Bourdôt et al. 2006), lack of a sufficiently low-cost formulation 
precluded commercialisation of the fungus as a bioherbicide. New research funded by 
AgResearch is taking a fresh approach. Summer Student, Meng Yanxiang, under the 
supervision of Drs Mark Hurst (AgResearch) and Seona Casonato (Lincoln University) with 
support from Sandra Jones and Laura Villamizar (AgResearch), is undertaking a project to 



  

define the nutritional requirements of a bioherbicide isolate of S. sclerotiorum as a step 
toward developing a cost-effective bioherbicide formulation.  

The recent finding, by past Summer Student, Bethanne Smith, that C. arvense in New 
Zealand varies genetically in its susceptibility to the watery soft rot disease caused by S. 
sclerotiorum (Smith et al. 2016) adds further complexity to the problem.  Bethanne, as part 
of her Master of Science degree project co-supervised by Drs Graeme Bourdôt and Seona 
Casonato, with support from Sarah Jackman (AgResearch), is conducting a field 
experiment this summer to determine how application dose (of a barley-based formulation 
of the fungus) and prior wounding of the thistle may interact to affect the level of induced 
disease in the thistle in a dairy pasture. 

 

Cirsium arvense infestation on a hill-country farm in the Manawatu region of New Zealand (Dr Mike Cripps, 
AgResearch) 
 

 2. Puccinia punctiformis 

A recently completed international research programme has proven that the systemic 
disease caused by the rust fungus Puccinia punctiformis in Cirsium arvense may be 
induced in new-season shoots of the thistle by applying the teliospores to the thistle’s 
autumnal rosettes prior to their winter senescence (Berner et al. 2013). This revelation has 
not only advanced our understanding of the life cycle of this rust but also raises the 
prospect that a farmer could spread (augment) the disease by strategic mowing of a 
pasture and thereby control a population of the thistle. To explore this idea further, Summer 
Student Hanzhi “Ivy” Su and Master of Science student Caitlin Henderson, co-supervised 
by Drs Mike Cripps (AgResearch) and Seona Casonato (Lincoln University), have begun 
projects this summer. A first step is to understand if and how the fungus varies throughout 
its range in New Zealand and, to this end, a national field survey is underway. 



  

3. Plectosphaerella cucumerina 

We have recently confirmed that the fungus Plectosphaerella cucumerina, a globally 
distributed wide-host-range fungal plant pathogen, is the causative agent of a disease of 
Cirsium arvense in grazed pastures in New Zealand (Skipp et al. 2013). In more recent 
studies, in collaboration with Dr Karen Bailey, Agriculture and Agri-Food, Canada, we have 
found that this fungus has potential as a bioherbicide (Bailey et al. 2016 (revision 
submitted)). Our experiments demonstrate that foliar-applied conidia of P. cucumerina 
cause a disease that defoliates C. arvense under the environmental conditions 
characteristic of temperate climates where the species is a problematic weed. This, along 
with a potential to select more-aggressive strains and to formulate and/or apply them 
strategically to reduce the dew-period requirement and risk to non-target species, indicates 
that the fungus has potential as a bioherbicide. 

4. Cassida rubiginosa 

The phytophagous beetle Cassida rubiginosa, introduced into New Zealand from Europe 
in 2007, is capable of completely defoliating Cirsium avernse shoots resulting in their death 
before flowering (Cripps 2013). In order to understand how this defoliation by the beetle 
would affect the population dynamics of the thistle in a pasture, we are developing a 
population model for the beetle and will link this to our existing population model for thistle 
(Bourdôt et al. 2016b). The combined model should be able to predict the thistle population 
growth consequences of different densities and feeding durations of the beetle and also 
the consequences for beetle’s population dynamics. Associated field experiments, 
currently underway in pasture in New Zealand, will be used to parameterise the beetle 
component of the combined beetle/thistle model. 
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A new US patent on structure analog and modification of TeA granted 

On October 18, 2016 the Director of the United States Patent and Trademark Office 
granted a patent with title “Method for eradicating weeds with derivatives of 3-acetyl-5-sec-
butyl-4-hydroxy-3-pyrrolin-2-one” to Prof. Sheng Qiang’s group from Nanjing Agricultural 
University (NAU), China. The patent number is US9468209Β2. This is the second US 
patent about TeA’s derivatives as bioherbicides that Prof. Sheng Qiang’s group received 
during the past three years. The first patent with number US8921274B2 was granted On 
December 30, 2014.  

Since it was first isolated in 1957 from culture filtrates of A. tenuis., tenuazonic acid ( (5S)-
3-acetyl-5[(2S)-butan-2-yl]-4-hydroxy-1,5-dihydro-1H-pyrrol-2-one, TeA) has been isolated 
from several phytopathogenic fungal species including Phoma sorghina, Magnaporthe 
oryzae, Aspergillus spp. and Alternaria spp., In Prof. Sheng Qiang’s laboratory, since the 
1990s large numbers of studies about TeA have been conducted to develop a new type of 
microbial herbicide. TeA exhibits broad spectrum, rapid and high herbicidal activity as well 
as desirable low animal toxicity and low residuality. Thus, TeA has the potential to be 
developed as a herbicide. In the past twenty years, Prof. Sheng Qiang and his co-workers 
deeply investigated herbicidal activity, mode of action, biosynthesis and chemical synthesis 
and exploitation potential of TeA and its derivatives. They firstly found TeA is novel natural 
photosystem II (PSII) inhibitor due to block electron transport beyond QA by competing with 
QB for QB-site in D1 protein. The No. 256 amino acid plays an important role in TeA binding 
to D1 protein. This is different from the classic PSII herbicides diuron and atrazine. Such 
photosynthetic inhibition leads to the chloroplast-derived ROS burst, subsequently causes 
oxidative damage and cell necrosis, and finally kills weeds. Till now, over 20 papers on 
TeA as a bioherbicide have been published in the international journals including Plant Cell 
Environ, BBA-Bioenergetics and so on. Moreover, 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). Currently, 
a TeA micro-emulsion at 25% formulation has been successfully developed and granted a 
Certificate of Pesticide Field Trail by the Institute for the Control of Agrochemicals, Ministry 
of Agriculture, P.R. China (ICAMA). Field performance supports TeA as a potential 
bioherbicide. Based on previous research combined with structural biology, these two US 
patents mainly focus on the modification of TeA molecular structure and design new 
derivatives.  A series of TeA’s derivatives with stable high bioactivity were synthesized 
using different amino acids as starting materials. The entire synthesis procedure includes 
five steps, esterification by alcohol, neutralization by sodium alcoholate, acidylation by 
diketene, cyclization and acidification, which are finished continuously in the presence of 
sodium alcoholate. The most important contribution of these two patents is to confirm that 
3-acetyl-5-alkyltetramic acid and even tetramic acids compounds represent a new 
structural framework for photosynthetic inhibitors. The pyrrole ring containing N-C=O group 
is a core part for the bioactivity of TeA and its derivatives. Furthermore, there is an 



  

important relationship between biological activity and the character of the side chain in the 
5-position of the TeA derivatives. The presence of the hydrophobic group (alkyl side chain) 
in the 5-position for TeA and its derivatives is important for their high inhibitory potency. 
The photosynthetic inhibiting activity increases with increasing length of the side chain at 
5-position. Obviously, these derivatives based on the core scaffolds of natural TeA are very 
important library sources to explore new chemical herbicides in the future. The fact that 
these two patents on bioherbicide were successfully granted to NAU has remarkable 
meaning and value to promote bioherbicide development progress in the word. This also 
indicates China intellectual property right on bioherbicide technique has been 
acknowledged by the international community. 

The first report of leaf spot disease on Microstegium vimineum caused by Curvularia 
geniculata in China  

(Plant Disease • http://dx.doi.org/10.1094/PDIS-07-16-1074-PDN, posted 11/01/2016) 

Microstegium vimineum is a C4 shade-tolerant annual weed, native to eastern Asia. It is 
invasive widely across the eastern United States, causing serious environmental and 
ecological problems. M. vimineum nearly forms mono-specific stands, typically along 
roadsides, riparian areas, ditches and forest edges in its native range. In August of 2014, 
M. vimineum plants with leaf spot disease were observed near a roadside in Shigu Village 
(112°47'59"E, 27°14'61"N) of Hengyang City in Hunan Province, China. On potato 
dextrose agar medium, fungal colonies of the isolated strain appeared suborbicular and 
grey and the center part of the colony was greyish brown. The fungal culture was then 
grown on M. vimineum agar medium (30g M. vimineum leaves, 1L water, 15g agar), where 
it then produced spores and conidiophores that were similar to Curvularia geniculata (Tracy 

＆ Earle) Boedijn. The conidiophores were solitary or in clumps, cylindrical, smooth walled, 
erect or curved slightly, unbranched, and usually geniculate on the top. Multiseptate 
conidiophores were light brown to medium brown, and faded at the conidiogenous zone. 
The conidia were erect or curved, spindle-shaped or elliptical with 3 to 4 septa, brown, 22.5 
to 37×8 to 12µm, (average 28.2×9.6µm). The cells of both ends were small and hyaline 
while the middle cells were larger and darker. The ITS amplified sequence shared 100% 
identity with the reference sequence of C. geniculate (GenBank accession no.KJ909781). 
The GPDH amplified sequence (GenBank accession no. KX828847) shared 99% identity 
with the reference sequence of C. geniculata (GenBank accession no.KM083609). A 
conidial suspension of 7.5×105 conidia ml-1 was sprayed onto M. vimineum plant seedlings 
with 4 to 5 true leaves, and the plants were kept moist at 28℃ for 24h in the dark and then 
transferred to a greenhouse. Disease development began after 5 days with dark spots and 
white lesions, mainly on the leaves. Spots were evenly dispersed on the leaf surface. Over 
the course of 45 days, spots enlarged, leaves became red, and eventually the leaves 
died.To our knowledge, this is the first report of leaf spot disease on M. vimineum caused 
by C. geniculata in China. C. geniculata has potential to provide biological control of M. 
vimineum in its introduced range in the United States. 



  

 

Conidiophores are single birth, cylindrical, erect or bend slightly, sometimes geniculate, 
separate, light brown to middle brown, to lighter at the top of sporation area, exine 
smooth. Conidia basidixed or adnation, erect or bending, spindle-shaped or elliptic with 
three diaphragms, middle brown to brown, intermediate part big and deep color while 
ends small and light. 
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A review of global bioherbicide research advances in 2016 

Based on web of science databases, 271 publications are found by searching 
“biopesticide” as topic including 26 publications on bioherbicide research in 2016. There 
are several noticeable and important papers. A paper, titled "The dominant modes of action 
of macrocidins, bioherbicidal metabolites of Phoma macrostoma, differ between 
susceptible plant species ", was published in the journal Environmental and Experimental 
Botany. This paper outlines the mode of action of bioherbicidal mycotoxin macrocidins of 
Phoma macrostoma. Macrocidins inhibit the enzyme phytoene desaturase and likely act 
on other components of the carotenoid biosynthetic pathway in susceptible plant species. 
Furthermore, macrocidins’ mode(s) of action differ between susceptible plant species. 
Authors: Hubbard M, Taylor WG, Bailey KL, Hynes RK. Another review paper, titled “Dead 
in the water? A review of the existing products for integrated weed management” was 
published in Crop Protection. Cordeau S and Co-authors reviewed the existing 
bioherbicide products on the market and describe their history, mode of action, efficacy 
and target weeds. They also discuss the role of bioherbicides in integrated weed 
management: to manage soil weed seedbanks with seed-targeted agents in addition to 
primary tillage, to increase the efficacy of mechanical weeding because bioherbicides are 
more effective on seedlings, to increase the suppression effect of crop cultivars by first 
slowing weed growth, to terminate cover crops particularly in conservation agriculture, and 
finally to manage herbicide resistant populations. 

News from internet, on December 22, 2016 Health Canada’s Pest Management Regulatory 
Agency (PMRA), under the authority of the Pest Control Products Act and Regulations, is 
granting full registration for the sale and use of Bio-Phoma Technical Herbicide, the 
manufacturing concentrate, Bio-Phoma Manufacturing Concentrate, as well as three 
associated end-use products: Wilson Lawn WeedOut Ready-To-Use Bio-Phoma 



  

Herbicide, Wilson Lawn WeedOut Spot Weeder Bio-Phoma Herbicide and Wilson Lawn 
WeedOut Bio-Phoma Commercial, containing the technical grade active ingredient Phoma 
macrostoma strain 94-44B, to control a broad spectrum of broadleaf weeds in established 
turfgrass, new seeding of grasses, in field grown nursery, ornamental plants and trees, and 
container grown ornamentals. Wilson Lawn WeedOut Ready-To-Use Bio-Phoma Herbicide 
and Wilson Lawn WeedOut Spot Weeder Bio-Phoma Herbicide, both domestic class 
products, and Wilson Lawn WeedOut Bio-Phoma Commercial, a commercial class 
product, have identical formulations. Phoma macrostoma strain 94-44B is a fungus that 
was isolated from Canada thistle plants in Alberta, Saskatchewan, Ontario, Nova Scotia, 
and New Brunswick. In its natural environment, Phoma macrostoma has a broad host 
range and a worldwide distribution. Many of the different Phoma macrostoma isolates do 
not possess herbicidal properties; only isolates from Canada thistle show this biological 
trait. When Phoma macrostoma strain 94-44B is applied to the soil, it colonizes roots of 
both susceptible and tolerant hosts but symptoms are only expressed in susceptible hosts. 
The susceptible plants turn to yellow or white and then die or seedlings fail to emerge. So, 
these associated Bio-Phoma products should avoid contact with desirable plants, fruits and 
vegetables. However, if there are no direct applications to food, there is no concern for 
risks posed by dietary exposure of the general population, including infants and children, 
or animals to Phoma macrostoma strain 94-44B. 
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IBG WEBSITE  

The IBG Website (http://ibg.ba.cnr.it) has been completely reorganized, updated and 
renewed by myself using WORDPRESS, an open source system to manage websites.  

I have added some attractive and useful tools (blog, links to social networks, forms for 
enquiries, visitor counters, etc.). 

Currently, the IBG mailing list contains around 300 addresses. I believe that several of 
them are addresses no more valid, or even e-mail addresses owned by people not more 
interested in the subject. In order to have a clearer picture of the situation, in the near future 
I will send a personal e-mail to each of the addresses to test its validity. 



  

Should you have pictures of events, even old events, group pictures, visitors’ pictures and 
you wish to share, please send them to my address. It will be nice to create a gallery. 
Thanks 

 

Maurizio Vurro [maurizio.vurro@ispa.cnr.it] 

 
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, even if a bit delayed, we were able to produce 
an interesting issue of the International Bioherbicide Group Newsletter. I hope this trend 
will continue in the future, as a renewed interest for weed biocontrol seems to appear on 
the horizon.  

In particular, please let me thank  

• Karen Bailey 
• Qiang Sheng 
• Graeme Bourdôt 
• Chung Gait Fee 

 

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, or send an e-mail directly to me at: maurizio.vurro@ispa.cnr.it 

 
Thanks. Regards 
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