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THE CHAIRMAN'S COMMENTS
We begin the New Year with a new 5-year Multistate Project, S-1001, “Development of Plant Pathogens as
Bioherbicides for Weed Control,” which was approved in the fall of 2001 for a 5-year term. Several
researchers in the USA and Canada are expected to participate in the project. Details of the project will be
posted on a website that is under construction. There is genuine interest and hope among some user groups
that bioherbicides may have a significant role in organic farming, in methyl-bromide-intensive crops, and in the
control of invasive weeds. There are lingering concerns as well, such as the lack of industrial sponsors for
several potentially effective bioherbicide agents. This disinterest continues to stifle our efforts at commercial
development. The recent introduction of several new classes of chemical herbicides for such hard-to-control
weeds as nutsedge, crabgrass, and other costly weeds again pits bioherbicides against the powerful market
force of chemical herbicides. The technological difficulties in mass-production of mycoherbicides and
assurance of field efficacy continue to challenge our abilities. However, every problem provides us an
opportunity to learn and build new knowledge and design novel technologies. I am confident that we will
continue to see progress in our efforts in 2002. I wish you all a happy and successful New Year.
CHAIR
R. Charudattan (Charu)
1453 Fifield Hall, PO Box 110680, Plant Pathology Department, University of Florida, Gainesville, FL 32611-0680 USA Phone:
1(352) 392-3631, ext. 354; Fax: 1-352-392-6532; e-mail: rc@gnv.ifas.ufl.edu
VICE CHAIR
Alan K. Watson
Department of Plant Science, Macdonald Campus of McGill University, 21,111 Lakeshore Road, Ste-Anne-de-Bellevue, QC
H9X 3V9 CANADA Phone: 1-514-398-7851 Ext. 7858; Fax: 1-514-398-7897; e-mail: watson@macdonald.mcgill.ca
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MEETINGS
INTERNATIONAL BROOM INITIAVE (IBI) MEETING
Santa Rosa – December 13, 2001

Michael Pitcairn (California Department of Food and Agriculture) introduced Dr. Andy Sheppard
(Commonwealth Scientific and Industrial Research Organization) to review his progress as the lead research
scientist for IBI. Dr. Sheppard’s presentation covered his research work to date and the potential for release of
control organism in the coming year. Substantial progress is being made to find bio-control agents for French
Broom. All research results will be posted in the near future on the California Exotic Pest Plant Council
(CalEPPC) web-site (www.caleppc.org).
ð Task: Mike Pitcairn will work with CalEPPC to update website to include copies of current research by

Dr. Sheppard.
Congressman Mike Thompson’s local representative, Kendall Smith, described their efforts to provide IBI
funding through the USDA budget and how the regrettable terrorist events of September 11th affected the
federal budget process. Though IBI funding from the 2001 federal budget was not approved, Ms. Smith
emphasized Congressman Thompson’s interest in this research and his commitment to seek funding in the
coming year. Congressman Thompson understands that IBI support is very broad based and is a win –win
situation for all involved. She suggested forming an IBI action committee of key individuals to work with her
and garner political support for funding this research through the federal budget process.
ð Task: Kendall Smith will see if multi-year funding is possible for IBI.
ð Task. Andy Sheppard, Mike Pitcairn, and Ray Carruthers will develop a budget that is multi-year in nature

and includes UDSA as an active partner in the IBI effort.
ð Task: Bill Baxter and Jake Sigg will form a broad-based action-committee to meet with Kendall Smith
during the month of January.
Bill Baxter, with the California Department of Forestry and Fire Protection, lead a funding strategy discussion.
An open discussion identified steps intended toward improving successful funding as follows:
A. Action committee - representation needed:
Watershed
Corporate
Farmers
Cattlemen
Timber:
Environmental: Jake Sigg
State Government: Bill Baxter
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Local Government
Resource Conservation Districts (RCDs) –potential IBI point person
ð Task: Stuart Gray will research potential funding sources (grants) for a person from a RCD to work part

time at the point person for moving IBI forward.
ð Task: Amanda Stephens will find a representative from Marin County (maybe someone from Marin Water

District)
ð Task: Bill Baxter will contact Scott Johnson to find a representative from the Timber Industry.
ð Task: Bill Baxter, Dave Bengston, Stuart Gray, and Jake Sigg will work to find a broad based committee
to work with Kendall Smith
B. Outreach and information needed at upcoming forums (Presentations, Posters and Handouts)
Forest Vegetation Management Conference: Walt Decker
California Invasive Weed Awareness Coalition: Jake Sigg
California Weed Society Science Meeting: Mike Pitcairn
The idea here is to get the word out about IBI as quickly as possible to start building broad-based support. All
individuals involved in IBI need to keep vigilant about other possible conferences or meeting where IBI can be
promoted..
ð Task: Andy Sheppard will have a CSIRO develop a 2-sided one-page handout explaining what IBI is all

ð
ð
ð
ð

about and individuals can help. This handout will be available for individuals to handout as we lobby for
support of IBI.
Task: Andy Sheppard will develop a poster that can be presented to conferences. This image should be
posted to a website that can be down loaded and printed in the US.
Task: Doug Johnson and Andy Sheppard will develop a power-point presentation explaining IBI. This
presentation needs to be only 10 to 15 minutes long.
Task: Mike Pitcairn will post the IBI power-point presentation on the CalEPPC website so that individuals
can down load this tool to make presentations throughout the Western US to easy explain IBI.
Task: Mike Pitcairn will post all meeting notes on the CalEPPC website.

C. Portfolio of IBI Support.
We need to develop a portfolio of support that can be used as we lobby for government support. This
portfolio will be posted on the CalEPPC website showing all letters of support from major organization and
government bodies.
ð Task:

Bill Baxter will contact Dave Bengston to get a copy of the Mendocino County Board of
Supervisors’ resolution in support of IBI as well as any other letters that may be posted on the CalEPPC
website.

D. Final Thoughts
Dr. Sheppard’s post meeting evaluation was that “It is clear that enthusiasm for IBI has not diminished and
the long term prospects for the project look promising”.
Stephen Young slyoung@ucdavis.edu
Weed Biological Control in Europe
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The latest weed biological control workshop of the European Weed Research Society (EWRS) was held in
the School of Plant Sciences, the University of Reading, Reading, UK on 6th and 7th January 2002 and was
attended by 28 delegates from 8 countries. These workshops are run by the Biological Control Working
Group of the EWRS and are held roughly every two years (recent ones have been held in Switzerland,
Germany and France). They aim to provide an informal forum for the discussion of current research and weed
biological control issues in Europe.
Dick Shaw (UK) started proceedings by discussing the challenges facing classical biological control of weeds
in the UK. Despite much experience with natural pest control there has never been a full release of a weed
biological control agent in Europe: a successful example would greatly help facilitate the further development of
this field. Heinz Müller-Schärer (Switzerland) then described the genetic population structure of Senecio
vulgaris in relation to its pathogen Puccinia lagenophorae. Despite significant within and between
population genetic variation in susceptibility to the rust fungus, sustainability of biological control was estimated
as high as no incompatible reactions were observed. Blair Grace (Switzerland) followed and reported that
placing inocula of P. lagenophorae in the field early in the growing season can make S. vulgaris less
competitive against carrots, thus increasing their marketable yield. This could be a promising example of the
systems management approach.
Jonathan Gressel (Israel) described recent work in obtaining hypovirulence against Abutilon in
Colletotrichum coccodes after introducing the nep 1 gene. He then talked about a proposed system for 'biobarcodingTM' mycoherbicides to mark and protect transgenic and/or patented lines, or to trace
mycoherbicides in the environment. This was followed by four papers exploring different aspects of herbivore
interactions with weeds. Alois Honek (Czech Republic) described the development of two Coleoptera seed
predators of Taraxacum officinale in relation to their temperature requirements, Esther Gerber (Switzerland)
reported on experiments into the effect of the root herbivore Ceutorhynchus scrobicollis (Coleoptera:
Curculionidae) on the invasive weed Alliaria petiolata, an environmental weed in North America, Ian Keary
(UK) reported on experiments determining the effects of insects and fungi, applied alone and in combination,
on the establishment of Rumex obtusifolius in Lolium perenne, and Urs Treier (Switzerland) explained the
effect of cattle and mollusc grazing on seedling recruitment of the mountain grassland weed Veratrum album.
The second day of the workshop started with a paper by Alan Gange (UK) describing the results of some
novel experiments investigating the potential for biological control of Poa annua in sports turf using mycorrhiza
which appear to be antagonistic to this weed. This was followed by three papers reporting experiments into
biocontrol of Orobanche using fungi. Dorette Müller-Stöver (Germany) described successful greenhouse
trials of a granular formulation of Fusarium oxysporum f. sp. orthoceras against O. cumana. However, the
level of the disease and its influence against Orobanche emergence was far lower in the field compared to the
pot experiments. Joseph Hershenhorn (Israel) detailed several new pathogens against Orobanche that were
being tested in the greenhouse and Jonathan Gressel (Israel) gave a talk on work in his lab on engineering
hypervirulence in F. oxysporum and F. arthrosporioides pathogenic on O. aegyptiaca using genes that
cause overproduction of IAA.
In addition, posters were displayed on allelopathic compounds from Inula viscosa (Joseph Hershenhorn,
Israel), the potential of biological control as a management tool for Rhododendron in the UK (Marion Seier,
UK), progress on the japanese knotweed biological control programme in the UK (Dick Shaw, UK), and the
insect natural enemies of Cuscuta and Orobanche in Slovakia (Peter Toth, Slovakia).

5

The workshop finished with a guided visit to CABI Bioscience's Ascot weed biological control laboratories.
The papers presented at the workshop demonstrated that research into the biological control of weeds in
Europe is still strong, with a great diversity of target systems and biocontrol approaches being investigated. It
is especially healthy that new approaches are also being actively investigated. However, bearing in mind the
opening presentation, there was a discussion session during the workshop on ideas for improving the visibility
of weed biological control and the working group in Europe. It was decided that as a first step a web-site
would be set up to provide a forum for exchange of ideas and information.
The next working group meeting will be held in conjunction with the EWRS symposium in 2004.
For an e-mail copy of the abstracts from this workshop, or to be placed on the (e-) mailing list, please contact
the working group chairman (p.e.hatcher@rdg.ac.uk)
Paul Hatcher, University of Reading, UK p.e.hatcher@reading.ac.uk

PEOPLE & PLACES
This article is dedicated to a colleague, Dr I.G. Caunter of the School of Biological Sciences, Universiti Sains
Malaysia, who died on Oct 18 from cancer. Dr Caunter is sadly missed by all at the university.
Source: New Sunday Times (Focus)
October 21, 2001
http://prn.usm.my/bulletin/nst/2001/nst41.html
Alan Watson watson@macdonald.mcgill.ca
University of Florida, Gainesville
The following students completed their work and graduated in 2001. Ms. Angela Vincent completed her M.S.
degree in August. Her thesis is titled "Evaluation of Two Pathogens, Cercospora piaropi and Myrothecium
roridum, as Potential Bioherbicides for Waterhyacinth, Eichhornia crassipes." Angela is continuing in the Doctor
of Plant Medicine program at the University of Florida. Dr. Camilla B. Yandoc completed her Ph.D. research
and graduated in December. Dissertation title: "Biological Control of Cogongrass (Imperata cylindrica [L.]
Beauv.)." Camilla has joined the research team of Dr. Steven Hallett at Purdue University, Indiana. Mr.
Matthew Pettersen completed his M.S. program, also in December. His research dealt with the biology and
host-virus interactions in the Tobacco mild green mosaic tobamovirus and tropical soda apple (Solanum
viarum) pathosystem.
A new student, Ms. Jennifer Cook, has joined our group to work toward a Ph. D. degree. She graduated with
an M.S. degree in Horticultural Sciences from Dr. Joe Neal's program at North Carolina State University,
Raleigh. Jennifer will be working on integrated control of Cuscuta americana with the bioherbicide agent
Aternaria destruens (SMOLDER), chemical herbicides, and nitrogen amendments under the guidance of Dr.
Charudattan (University of Florida), Dr. Erin Rosskopf (USDA-ARS-U.S. Horticultural Research Laboratory,
Ft. Pierce, FL), and Dr. Chris Ramcharan (University of the Virgin Islands).
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Dr. Jugah B. Kadir returned to his research and teaching position at the Universiti Putra Malaysia, Serdang, in
January 2002 after completing an 8-month sabbatical study leave in Gainesville. He studied the effects of
optimum cultural conditions and culture age on conidial yields and virulence of Dactylaria higginsii and of cultural
amendments on stress-tolerance of conidia. His findings have helped to identify some key conditions for largescale production of conidial inoculum.
Dr. S. Chandramohan, Postdoctoral Associate, is pursuing development of a fungal cocktail to control several
weedy grasses. This work, based on hisdoctoral research at the University of Florida, is highly
promising.Currently, Chandra is conducting multi-location field trials targeting guineagrass (Panicum maximum),
torpedograss (P. repens), and broadleaf signalgrass (Urochloa subquadripara).
R. Charudattan rc@gnv.ifas.ufl.edu
Ragnar Weissmann
Plant Pathology and Biocontrol Unit, SLU, P.O. Box 7035, 75007, Uppsala, Sweden.
Project (Ph.D., 2001): Plant growth-affecting bacteria as weed suppressing agents.
Supervisor: Prof. Berndt Gerhardson.
Abstract: Weeds may cause greater economic losses on agricultural lands than all other pests combined, but
there is an increasing demand to minimise the use of synthetic pesticides and a move towards a more
ecosystem-based agriculture. Here, weeds are suppressed rather than eradicated. In that context, insects,
phytopathogenic fungi and bacteria have traditionally been investigated. More recently also non-parasitic plant
deleterious bacteria have been considered as weed suppressing agents by soil or seed inoculations. In the
present thesis, studies were carried out to assess the potential of using post-emergence foliar spraying of such
bacteria for suppressing weeds in conventional agriculture. Greenhouse tests with a range of broad-leaved and
grassy plant species showed that certain bacterial isolates strongly and selectively suppressed plant growth.
However, monocotyledonous plants and potatoes were relatively tolerant to some strains. Stellaria media,
Chenopodium album and Thlaspi arvense were among the most sensitive species, but suppression was plant
age dependend. One highly plant suppressive isolate, a Serratia plymuthica strain, A153, was used as a
model strain for further studies. High plant suppressive activity was found also in its cell-free culture filtrates and
this was attributed partly to two chlorinated macrolides, haterumalide A and B. Differential tolerances of plants
to bacterial metabolites and to the application method were noted. S. media and
C. album were chosen as research model weeds to test the potential for enhancing weed-suppressive efficacy.
Tests were performed over three years at two distinct locations in outdoor pots and in small plot experiments in
natural infestations. Combined or split applications of bacterial cultures with sublethal rates of herbicides, with a
fungal biocontrol pathogen of C. album and its phytotoxins, and with an organosilicone surfactant, in many
cases improved effects. Enhancement of effects were plant-species specific and no significant improvements
could be made on S. media, but suppression of this weed was consistently high. In large scale field
experiments, performed in wheat, barley and potato, effects of a simple aqueous formulation of strain A153 on
a spectrum of weeds were evaluated under practical field conditions using conventional spraying equipment.
Effects on the spectrum of weeds present were not satisfactory, but effects on selected weed species were in
some cases satisfactory, although suppression varied between experiments and years. Application of strain
A153 cultures in tank mixes with reduced rates of a herbicide or with another plant growth-affecting bacterium,
which was not effective alone, significantly enhanced suppression of C. album. Barley yields were also slightly
reduced. The potential of using non-parasitic plant growth-affecting bacteria and/or their phytoactive
metabolites for biological weed control is discussed.
I am looking for a postdoc position/job!
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Ragnar Weissmann Ragnar.Weissmann@vpat.slu.se
Department of Crop Science, University of Bari, Italy
Mariano Fracchiolla has started his PhD at the Department of Crop Science, University of Bari, in
collaboration with the Institute of Toxins and Mycotoxins from Plant Parasites, National Council of Research,
Bari, Italy, working on the possible use of pathogenic fungi and their toxic metabolites in biological control of
grass weeds (mainly Avena spp., Phalaris spp. and Lolium spp.).
Maurizio Vurro ma.vurro@area.ba.cnr.it
Pacific Forestry Centre in Victoria, BC, Canada
On July 16-18, 2001, Dr. Graeme Bourdot- Research Scientist- New Zeland
Pastoral Agriculture Research Institute visited Dr. Simon Shamoun at the Pacific
Forestry Centre in Victoria, BC, Canada. Drs. Bourdot and Shamoun discussed
the latest research on development of biocontrol agents for forest weeds, in
particular on using Chondrostereum purpureum for management of weedy
hardwood species in Canada and New Zealand.

Shamoun, Simon sshamoun@PFC.Forestry.CA

Biotechnology and Biological Control Agency, Rome Italy
The adventure of BBCA started in summer 2000, after a long and
lucky season, which seen myself traveling in Greece (2 times), Turkey
(4 times), Armenia, Russia (3 times), Slovakia (2 times), France (3
times). I was at the end of a period of official cooperation as
individual, and I suggested to Chuck Quimby, Richard Greene, Tim
Widmer and Michael Pitcairn this new idea. On December 19 myself,
my wife Silvia and 6 of my former students were together in front of
the notary to sign the Official Agreement of BBCA, a non-profit
Association with social utility. Outside, of course, despite to the rain,
we open a bottle of champagne, and it was the
The BBCA team. From left to right and top to bottom:
beginning of this new adventure. During this period I
Massimo Cristofaro, Francesca Lecce, Vincenzo Di Ilio,
was involved in many new problems, mainly
Sergio Musmeci, Carlo Tronci, Silvia Arnone, Leonardo
bureaucratic, but also scientific and "diplomatic". As a
Lucantoni, Franca Di Cristina
"boss", I started to set up a periodic "staff meeting", in
order to record the work done during the past two weeks, and to try to solve the scientific and administrative
problems.
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And also the idea, to open a web-page, to make a brochure and to issue a periodical newsletter …
I know that it is a big challenge, but I like the spirit of adventure, and with my team and my cooperators around,
their enthusiasm, skill and creativity, I feel we can do everything….and, moreover, we love this work and
believe in biological control!!!
Massimo Cristofaro massimo.cristofaro@casaccia.enea.it
http://www.e-bbca.net/2001/

BIOHERBICIDE RESEARCH - STATUS REPORTS
This is by no means a complete account of all research projects on bioherbicides.
Landcare Research and AgResearch, New Zealand
Development of mycoherbicides for gorse (Ulex europaeus) and broom (Cytisus scoparius)
Small-scale field trials are underway to explore the ability of
the two fungi Fusarium tumidum and Chondrostereum
purpureum to inhibit the woody-weed gorse, when applied
either together or separately. One trial is located in
Auckland, in the North Island, and a second is near
Christchurch, in the South Island. If the fungi prove effective
against gorse, it is likely that they could also be used against
broom, which is closely related.
Research in Canada and the Netherlands has shown that C.
purpureum can kill quite large, woody plants when applied
to wounded woody tissue. Research in New Zealand, by
Landcare Research and Forest Research, has shown that F.
Application of Fusarium tumidum to a gorse stem
in the field
tumidum works best when applied to young, fleshy tissue
as an aerial spray. Thus, it is expected that the two fungi will
have complementary activity on their target weeds, with C. purpureum damaging older plant tissues while F.
tumidum attacks seedlings and regrowth. The field trials commenced in May of 2001. Results will be analysed
and published after 2 years of monthly data have been collected.
Jane Frohlich FrohlichJ@landcare.cri.nz
Bioherbicide research program in Alberta Research Council, Alberta, Canada
A research program has recently been initiated in the Alberta Research Council, Alberta, Canada to evaluate
the possibility of utilizing microbes (fungi and bacteria) and microbial natural products for control of weeds in
Alberta and other prairie provinces of Canada. The main target weeds are cleavers (Galium spurium and G.
aparine), chickweed (Stellaria media), Canada thistle (Cirsium arvense), annual sow thistle (Sonchus asper
and S. oleraceus), and dandelion (Taraxacum officinale). These weeds are major and increasing weeds of
canola and other crops in western Canada. Our program focuses on two aspects: (1) the use of living
microorganisms (fungal and bacterial plant pathogens) as bioherbicides and (2) the use of microbial natural
products as biologically based herbicides. To date, the following advancements have been made:
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Cleavers: A new strain of the fungus Plectosporium tabacinum was isolated from naturally-infected false
cleavers plants and evaluated as a bioherbicide for the control of both herbicide-resistant and herbicidesusceptible cleavers in canola and other crops in western Canada. A provisional patent has been granted as
Canadian Patent Application Serial No.2,325,215.
Common chickweed: A bacterium CW00B006C cause severe diseases on common chickweed. The
bacterium is non-pathogenic to nine major crops including wheat, barley, oats, canola, flax, safflower, field pea,
lentil, and alfalfa. Further tests have shown that the bacterium did not attack any of five turf grass species tested.
Under field conditions, bacterial suspension caused 60-70% dry weight reduction of common chickweed.
Canada thistle, annual sow thistle, and dandelion: Severe bacterial infected Canada thistle plants have been
discovered and collected in pastures and market gardens in Devon, Mulhurst, and Stony Plain, Alberta,
Canada. A typical symptom of these infected plants was apical chlorosis, sometimes with dark and necrotic leaf
spots. The infected plants show reduced vigor, stunted growth, less shoots, and inhibition of flowering. Severe
infections cause the death of plants. A pathogenic bacterium (16 C) has been isolated from these diseased
Canada thistle plants. Interestingly, this bacterium is causes severe disease not only on Canada thistle, but also
on annual sow thistle and dandelion. Further host range test is required to determine its potential as a
bioherbicide for control of multiple weeds. In addition, the identification of this bacterium indicate that it is not
PST.
Use of microbial products for control of weeds and diseases: A project has been initiated to screen novel
microbial natural products for control of weeds and diseases. Up to date, a protein or peptide fraction shows
weed control activities and a non-protein compound exhibits both herbicidal and antifungal activities.
Research Team: Dr. Wenming Zhang (Project leader), Dr. Xianchong Wang (Post Doc.), Michelle Sulz
(Technologist), and Tanya Mykeitiak (Technologist).
Wenming Zhang, Alberta Research Council, PO Bag 4000, Vegreville, Alberta, Canada T9C 1T4;
zhangw@arc.ab.ca

The LUMAQ Laboratory, Université de Bretagne Occidentale
Development of a bioherbicide based on Rhynchosporium alismatis chlamydospores in Australia through a
collaboration between The Farrer Center, Charles Sturt University (CSU), New South Wales, Wagga Wagga,
Australia, and The LUMAQ Laboratory, Université de Bretagne Occidentale (UBO), Quimper, France
Several species in the family Alismatacae are considered as weeds in rice crops throughout the world. In
Australia, the application of high doses of a bensulfuron herbicide (Londax) to control Alisma spp.is likely to
have contributed to the development of weeds resistance. Rhynchosporium alismatis is a natural fungal
pathogen of several species of aquatic weeds of rice crops in New South Wales. Spray applications of a
conidial suspension in rice fields and in the glasshouse resulted in significant suppression of weed growth. At
CSU, Dr Ash team is working on the development of R. alimatis as a mycoherbicide. Recently, thick-walled
spherical structures of R. alismatis considered to be chlamydospores were described for the first time. These
chlamydospores are pathogenic to excised leaf discs of two Alismatacae weeds. However, the production of
chlamydospores is poor and observed on some complex media. In 2001, Dr Cliquet from UBO worked for 6
months as a visiting scientist at CSU. This work was supported by the Organisation for Economic and Cooperation Development (OECD) and by the Cooperative Research Center for Sustainable Rice Production
(CRCSTRP). Preliminary results show that only substrates based on malt induce chlamydospore production. A
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collaboration between the 2 universities is underway to determine the culture conditions that induce
chlamydospore production for the further development of a mycoherbicide.
Sophie Cliquet Sophie.Cliquet@univ-brest.fr
Departamento de Fitopatologia, Universidade Federal de Viçosa, BRAZIL
Miconia calvescens - Claudine D. S. Seixas is finishing her Ph.D. on two pathogens of miconia: a leaf gall
nematode and the fungus Coccodiella miconiae. Although these organisms represent potential candidates for
introduction into Hawaii and French Polynesia they proved considerably difficult to handle. Both survive only in
fresh leaf material and appear to be highly host-specific. Plants of the miconia biotype present in Hawaii
couldn’t be infected with populations of those pathogens from Brazil. Coccodiella was heavily hyperparasitized
in the field. Six different fungal mycoparasites were found attacking it. It is expected that the introduction of the
correct biotype of this fungus, into the Pacific islands where miconia became invasive, free from such parasites,
will result in higher levels of damage than observed in the native range of the weed.
Pereskia aculeata - Although a popular fence with edible spinach-like foliage in Brazil, this neotropical cactus
became an aggressive invader of many areas of South Africa where it was declared a weed subjected to
herbicide registration and biocontrol investigations. Arthropods from the centre of origin have been introduced
but levels of control were not regarded as sufficient.
Occasional observations of diseases on this cactus were made by R.W. Barreto and resulted in: a) the finding
of a new species of Pseudocercospora attacking its foliage; b) the elucidation of the full life-cycle of the rust
Uromyces pereskiae – a highly damaging pathogen which is probably specific to this host. A funding scheme
for further work is being studied by Martin Hill PPRI – South Africa.
Commelina benghalensis - Denise C. Lustosa continues her work on the development of a mycoherbicide
against C. benghalensis, as part of her Ph.D. programme.
Mitracarpus hirtus - Invasion by this member of the Rubiaceae native from Brazil is causing concern to
agriculture authorities in Papua New Guinea. Preliminary studies have shown that there are at least three fungal
diseases attacking this host in Viçosa and its vicinities. The most damaging of these pathogens is an
undescribed mycrocyclic species of Puccinia. The potential for classical biocontrol of this plant appears very
good. Funding for further work would be welcomed!
Euphorbia heterophylla - Katia L. Nechet is developing her Ph.D. research work on fungal pathogens of
milk-weed, one of the worst weeds of soybean plantations. This is a renewed attempt of exploiting the
mycobiota of this weed as a source of biocontrol agents. Twenty years ago the first programme in the field of
bioherbicides in Brazil was started by J. T. Yorinori aiming at controlling this weed. Initial results with the fungus
Bipolaris euphorbiae were very promising but because of reasons unrelated to the fungus potential the work
was interrupted. Preliminary results in this new phase are confirming that the mycoherbicide approach for this
weed is likely to be very successful.
Schinus terebinthifolius - Brazilian pepper tree, Florida holly or Chrisma berry is a serious invader of Florida,
Australia and several oceanic islands. A survey of the fungal pathogens of this plant is being started as part of
the M.Sc. programme of Ana Beatriz V. Faria. Several fungal species have already been collected as part of
the preliminary surveys, some representing potential classical biocontrol candidates, some representing new
taxa. Selected fungi will have their pathogenicity tested against the biotype from Florida.
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Fungal pathogens of Neotropical aquatic weeds - A search for pathogens of Eichhornia crassipes was
undertaken in two areas of Mato Grosso do Sul (Brazil). The “pantanal” a big seasonally flooded area in the
borders of Brazil, Bolívia and Paraguay, was suggested as a possible centre of origin of this pantropical weed.
Although plant diversity, as indicated by the simultaneous presence of the three flower morphs of E. crassipes,
was great, the pathobiota of the weed in the surveyed area was very limited, suggesting that new searches
should be oriented towards other regions in the Neotropics. During this search two diseases were observed on
Hymenachne amplexicaulis, an amphibious grass that was recently listed among the top 20 worst weeds in
Australia.
Robert Weingart Barreto rbarreto@ufv.br

Biocontrol of Forest Weeds & Diseases - CFS/PFC- Victoria, BC, Canada
Biocontrol of weedy salal (Gaultheria shallon) in conifer regeneration sites of coastal BC: to date, we have
identified a potential biocontrol agent (Valdensinia heterodoxa) for control of salal. We have studied the
biology, environmental conditions for sporulation, formulation and delivery techniques of V. heterodoxa. We
also have filed a US patent on formulation and delivery technology of V. heterodoxa for control of salal.
Weyerhaeuser Canada Ltd. is supporting this project.
Continue working on development of biocontrol of weedy Rubus spp. in regeneration sites of BC: A potential
biocontrol agent for management of salmonberry (Rubus spectabilis). . Weyerhaeuser Canada Ltd. is
supporting this project.
Biological control approach for management of parasitic plants (Dwarf mistletoes- Arceuthobium spp.)in
forestry plantations: two potential biocontrol agrents have been identified- Colletotrichum gloeosporioides
and Nectria neomacrospora for control of Arceuthobium spp. this project is funded by the "Forest Renewal
BC- FRBC". Dr. Shamoun was awarded a research grant $870,000 for 5 years to develop biocontrol strategy
for management of dwarf mistletoes under new forestry practices- Partial harvesting systems.
Shamoun, Simon sshamoun@PFC.Forestry.CA

All-Russian Institute of Plant Protection, Saint-Petersburg, Russia
Researches on evaluation of plant pathogens for biocontrol of Cirsium arvense and Sonchus arvensis will be
continued in 2002. Studies on large-scale inoculum production and formulation of Septoria cirsii and
Ascochyta tussilaginis, and field experiments on their biological efficacy are planned. Two collaborative
projects were applied for this year: 1) "Chemistry of some microbial phytotoxins with herbicidal activity"
(Technical University, St.-Petersburg, Russia); 2) "Development of mycoherbicides for major weeds in China
and Russia" (Institute of Applied Microbiology, Harbin, China).
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Left: A section through pycnidium of Ascochyta tussilaginis
Middle: Leaf spot disease of Sonchus arvensis caused by Ascochyta tussilaginis
Right: A barley field infested by Sonchus arvensis (Saint-Petersburg region, Russia)

Alexander Berestetski ab227@mn1780.spb.edu

CLASSICAL BIOLOGICAL CONTROL OF WEEDS WITH PATHOGENS
Landcare Research, New Zealand
Mist Flower Project
The white smut Entyloma ageratinae is continuing to heavily defoliate mist flower (Ageratina riparia) in
spring and early summer. While the weed does regrow and recover in the colder months, the overall cover of
the weed has diminished at all of the release sites that have been regularly monitored. The fungus has spread
very rapidly since it was released in New Zealand in late 1998, and it is now almost impossible to find
uninfected mist flower anywhere in the North Island.
In February 2001 the mist flower gall fly was released in New
Zealand for the first time. So far the fly has been slower to spread
than the fungus, but this is not unexpected since it has to disperse
itself rather than being carried about by the wind. The good news is
that in December 2001 and January 2002 fresh galls were observed
at 5 of the 11 release sites that have been checked. Thus, signs are
promising for establishment.

Other biological control projects involving pathogens:

Mist f flower plant which has symptoms
of infection by the white smut fungus,
and a gall, caused by the gall fly,
forming at its apex

There are a number of weeds that look like becoming the targets of
biological control with pathogens in New Zealand over the next few
years. These include bone-seed (Chrysanthemoides monilifera
spp. monilifera, Asteraceae), Nassella tussock and Chilean needle
grass (Nassella trichotoma and N. neesiana, Poacaceae) and
banana passionfruit (Passiflora spp., Passifloraceae).
Jane Frohlich FrohlichJ@landcare.cri.nz
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CABI Bioscience (Ascot), UK
Classical Biological Control of Giant Hogweed
EU (5th FW) funding has been secured for the project; "Giant Hogweed (Heracleum mantegazzianum) a
pernicious invasive weed: Developing a sustainable strategy for alien invasive plant management in Europe"
The overall objective of the project is to; "develop an integrated management strategy that comprises effective,
practicable and sustainable means of controlling an alien non-agricultural weed". Part of this study aims to
identify and screen one or more classical biological control agents (arthropod or pathogen). It is anticipated
that this will serve as a template by which other exotic species could be controlled or prevented from
becoming invasive.
This collaborative project commenced in January 2002, and will run over 40 months under the leadership of
the Danish Forest and Landscape Research Institute. Other partners are: CABI Bioscience (UK, Ascot and
Delemont, Switzerland); University of Berne, Zoological Institute, Switzerland; University of Hertfordshire,
Dept. of Environmental Science, UK; Justus-Liebig University of Giessen, Landscape Ecology and
Landscape Planning, and UFZ-Centre for environmental Research, Germany; Academy of Science of Czech
Republic, and a subcontractor at the Russian Academy of Science, Petersburg. The start up meeting is being
held at the beginning of February in Denmark, and surveys in the centre of origin of the plant (Caucasus) will
follow in late spring.
Release of lantana rust in Australia
The rust Prospodium tuberculatum (ex Brazil) was released as a classical biological control agent against
Lantana camara in Queensland, Australia in late 2001. It has established in the field. This is a collaborative
project between The Department of Natural Resources, Queensland, Australia (Allan Tomley) (funding
organisation); CABI Bioscience, Ascot, UK (Sarah Thomas and Carol Ellison) and Universidade Federal de
Viçosa, Minas Gerais, Brazil (Robert Barreto and Jose Mauricio Pereira). Although the rust does not attack
all the biotypes of the weed present in Australia, is does infect some of the most invasive types (including the
'common pink'), and should complement the effect of the insect agents that have been released.
Carol A. Ellison C.Ellison@Cabi.org
Cornell University, NY, USA
Biological Control of Ground ivy (Glechoma hederacea L.) using the rust Puccinia glechomatis.
Dr. Antonio (Toni) DiTommaso, Assistant Professor of Weed Science at Cornell University in Ithaca, NY
USA, and his colleague Dr. Leslie A. Weston have initiated a research project evaluating the potential of the
recently found European rust fungus Puccinia glechomatis to control the troublesome turfgrass weed
Glechoma hederacea (ground ivy or creeping Charlie) in the Northeastern United States. The exact mode of
introduction of the rust into North America is not known. Preliminary research in New York State indicates
that although the distribution of this selective rust may be sporadic, host plant growth and development may be
substantially compromised. To find out more about this research project you can contact Dr. DiTommaso at the
address below and/or visit the URL web site:
http://ppathw3.cals.cornell.edu/CUPpages/rust.html
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Antonio DiTommaso ad97@cornell.edu
Homepage: http://www.css.cornell.edu/weedeco

WEB PAGES
http://www.dpw.wageningen-ur.nl/biob/organis/meindert.htm
Meindert de Jong Meindert.deJong@biob.DPW.WAU.NL

Water Hyacinth News http://www.IMPECCA.net
PUBLICATIONS
Hasan S., Sobhian R. and Herard F. 2001. Biology, impact and preliminary host specificity of the rust fungus,
Uromyces salsolae, a potential biological control agent for Salsola kali in the USA. Biocontrol Science and
Technology 11, 677-689.
European Biological Control Laboratory, USDA-ARS, Campus Internationa de Baillarguet, CS 90013, Montferrier sur Lez,
34988 St. Gely du Fesc CEDEX, France
E-mail: <siraj.hasan@libertysurf.fr>
Abstract
Russian thistle, Salsola kali (= Salsola australis) (chenopodiaceae) of Eurasian origin is a troublesome weed in the drier
regions of the western USA. The weed commonly infests crops, disturbed wastelands and overgrazed rangelands.
A rust fungus, Uromyces salsolae, has been found to cause considerable damage to the weed in Eurasia. Field observations
in Turkey revealed that S. kali plants infected by the rust were covered with a powdery brown mass of urediniospores and
had stunted growth.. Under laboratory conditions, U. salsolae severely infected Salsola plants from France, the USA and
Turkey (control). The urediniospores germinated when in contact with water within a minimum period of 2 h and over a wide
range of temperatures. S. kali plants were also infected at a wide range of temperatures and incubation periods with
simulated dew. Fungal attack was very severe and caused mortality or much reduced growth of infected plants without seed
production. Preliminary host specificity testing using 17 plant species or varieties from six families revealed that the rust
infected only the Russian thistle. U. salsolae was imported recently into the USA for further host specificity testing under
quarantine conditions. Its use as a biological control agent for S. kali in the USA is recommended

Looking back and looking forward: observations based on eleven years in perennial weed biological
control or the underutilization of plant pathology in classical weed biocontrol
By Anthony Caesar, USDA-ARS Pest management research unit, Sidney, Montana, U.S.A.
After eleven years in classical weed biocontrol, it seemed like a good time to make some observations
and some recommendations concerning biocontrol of weeds, for whatever they might be worth. A changing
regulatory climate, in the U.S. at least, and not all of it propitious for biocontrol in general provides an important
context. Here are some observations rather telegraphic in form, I admit:
Classical biological weed control has been a field based on application of well-precedented practice of
a pest control art. However, it is in increasingly recognized need of maturation to an ecological science. I hope
that maturation doesn’t come too late.
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In my time in this field of work, I have observed that just when the practice of classical biocontrol was
well past a point when more and better science was needed, organizational changes were already underway
that hindered progress.
As I began work in 1991, weed biocontrol as it was practiced was based on two mutually exclusive
emphases: searches for any and all narrow host range insects that feed upon a given target species or searches
for rusts or smuts with narrow host ranges. This mutually exclusive mode has hindered scientific progress,
leading to numerous introductions of ineffective agents at great cost monetarily and, I believe, to the scientific
credibility of weed biocontrol.
Meanwhile, as this situation was developing and as our program in Montana began to show progress
against leafy spurge with the Aphthona flea beetle, one of eleven agents introduced against this Eurasian
species, my work began to examine these incipient successes and other situations where leafy spurge was
declining naturally. Those findings are summarized below. To a large degree these findings apply to the
Centaurea maculosa and C. diffusa also:
1. That soilborne fungi that infected the roots of a perennial weed, leafy spurge, rather than being
“secondary” pathogens were typically quite aggressive primary plant pathogens capable of causing a
considerable level of disease alone. In fact the most aggressive isolates came from root tissue damaged by
insects. The wounds to roots caused by the insects led may have selected for more vigorous isolates.
2. That individual plant pathogen isolates were less than broad host range and examination of even a
limited number of isolates revealed individual isolates with very narrow host ranges.
3. That there were striking similarities among isolates of the same species of disparate geographical
origin when isolates from the same weed were genetically sequenced.
These latter two findings indicate that foreign exploration for plant pathogens as biocontrol agents of a weed
exotic to North America could actually better serve the safety of nontarget species compared to the restricting
searches for plants pathogen agents to North America.
4. That communities of synergist plant pathogens were similar in Eurasia and North America. For
example, the same set of three Fusarium spp., F. oxysporum, F. solani and F. proliferatum were consistently
isolated from dead and dying spurge previously attacked by root-feeding insects both in the U.S. and Eurasia.
5. That when using “competing risks” survival analysis to examine the relative contribution of insects
and plant pathogens to death of weeds and further examining the relative cause of mortality of each type of
agent, plant pathogens were three times more likely than insects alone to contribute to the death of the weed.
6. That the percentage of sites where generally-regarded-as-successful insect agents for classical weed
biocontrol That weed biocontrol work involving plant pathogens or other microbes was often forced to take the
same clothing or operate within the same paradigms as insects
The above findings might have served to overturn long held assumptions about the potential role of plant
pathogens in classical weed biocontrol: that they were genetically highly exotic and necessarily a threat if
imported for use in North America, and that they were secondary microbes (and therefore of low pathogenicity
at best) of broad host range (and so could never conceivably clear regulatory scrutiny). The only way however,
to fully benefit from these findings is to have the requisite critical mass of microbially-oriented personnel
involved in classical weed biocontrol. That remains lacking.
Needs and opportunities for the future
There is a need for members of the mycoherbicide research community to contribute importantly to
ongoing and future classical weed biocontrol programs. One major area is to help to increase the proportion of
impacted release sites by developing means of successfully supplementing previously established insect releases
with plant pathogens. Another is to contribute information about possible plant pathogen interactions to
selection of new agents so that multiple insect agents are not taken through whole programs without any prior
indication of potential impact. There are plenty of cases of multiple introductions resulting in only a few agents
that provided nearly all of the impact. Increasingly restricted funding and closer regulatory scrutiny dictates that
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this older approach is no longer viable. A third role for plant pathologists or others in the mycoherbicide
community is to step in where no promising insects have yet been found and are unlikely to be found despite
years of effort or to take up neglected agents. Some details:
Study of the microbial or plant pathogen ecology of the target weed/insect/plant pathogen system in the
native range of the invasive species could provide knowledge leading to successful control. An example would
be that even if importation and release of a plant pathogen synergistic with an insect (or other plant pathogen) in
the native range of a given weed is impractical, the knowledge could be used to select a similar domestic strain.
Plant pathologists or microbiologists should be involved in all phases of searches for new agents even
under conditions where the emphasis is on insects. The effect of this would be to provide data needed for
determining the potential impact of a given agent through synergism with plant pathogens, for example. Such
research could ultimately serve to increase the proportion of impacted infestations or accelerate stand
reduction.
Such an approach could lead to the introduction of fewer, more effective agents and save on the total
cost of new programs, estimated at about 500,000 US dollars per agent. Future programs could certainly
benefit from knowledge provided by plant pathologists working with entomologists both to help understand the
likely impact of a candidate insect agent and develop knowledge of mechanisms for the success of a given agent
to draw upon in developing principles applicable in future programs.
I can think of three major weeds in North America alone that need the involvement of plant
pathologists: Hieracium spp., Potentilla recta, and Acroptilon repens. These are either major weeds in large
portions of the western U.S., are intensely important in certain areas within that region or have the
demonstrated the aggressiveness to be bigger problems. They have another commonality in that either little or
no effort has been devoted to plant pathogens as agents or for which no insect agent of sufficiently narrow host
range or effectiveness has yet been found or is likely to be. Another major weed in need of additional effort is
Chondrilla junceae. It persists in fairly large infestations unaffected by the strains of Puccinia junceae that have
been mostly effective on a larger scale. Hieracium spp. have as a target weed been pursued with an insectdriven focus exclusively or nearly so. For both these weeds, candidate plant pathogens of considerable promise
are known that have not been worked on for lack of organizational will. Worldwide, there are certainly many
other such unrealized opportunities and needs and exploiting some of these key opportunities may determine the
very survival of classical weed biocontrol.
This is an invitation to the mycoherbicide research community to think about how it can contribute to
classical weed biocontrol. This area of emphasis, concerned with limiting highly invasive exotic weeds is in need
of some new thinking in my opinion. Considering the resourcefulness, skills and talent I have seen among this
group, I think we have been regrettably absent from this front for far too long.

Models for risk analysis of Sclerotinia sclerotiorum as a mycoherbicide for pasture
weed control in New Zealand
G. W. Bourdot a, G. A. Hurrell a & M.D. De Jong b
a

AgResearch Limited, PO Box 60, Lincoln 8152, New Zealand

b

Dept. Biological Farming Systems, Wageningen University, Marijkeweg 22, 6709 PG Wageningen, The Netherlands

In July this year Graeme Bourdôt presented the essence of a detailed risk analysis for Sclerotinia sclerotiorum
as a mycoherbicide at the International Sclerotinia Workshop, held in York by British Society for Plant
Pathology & International Society for Plant Pathology. The following is a summary of this presentation.
Disease risk to crops when using Sclerotinia sclerotiorum (Lib.) de Bary as a mycoherbicide in pastures, is a
potential impediment to the registration and marketing of this (and other wide host range fungi) for weed
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control. The risk may be defined as the ratio of “added” to “natural” inoculum and its evaluation in time and
space enables estimation respectively of a “withholding period” for planting a susceptible crop at a biocontrol
site and a “safety zone” around a biocontrol site 1.
An exponential decay model fitted to 3- and 4-year sets of survival data for sclerotia in pastures in Canterbury,
New Zealand predicts a 4-year withholding period 2.
We have developed other models, discussed briefly below, to estimate the width of safety zones required for
three levels of risk averseness for sheep and dairy pastures treated with S. sclerotiorum in the Canterbury
province of New Zealand.
A Gaussian plume model, STACKS 3, was used to estimate the atmospheric concentration, C, of ascospores at
distances, x (m) downwind of a hypothetical 100 m x 100 m biocontrol pasture source (added inoculum) and
within a hypothetical market garden area of 49 adjacent 100 m x 100 m sources (natural inoculum) by
C(x,y,z,H) =

-(z- H )2
-(z+ H )2
-y2
PQ
*  e 2 s 2z + e 2s 2z  * e 2s 2y * cls
2p u s y s z 


where y is horizontal distance (m) from the plume axis, z is height (m) above ground, H is source height (m), P
is the inversion layer penetration fraction, Q is the emission rate of the source (spores s-1), u is mean wind speed
(m s-1), Cls is a reflection term and óy and óz are respectively horizontal (cross-wind) and vertical dispersion
terms and are functions of atmospheric stability and x.
A plume was calculated for every hour from 1 Sept 1996 - 30 Nov 1996, the time of year when sporulation
occurs in pasture 4, using 1996 Canterbury weather records to estimate P, u, óy and óz. Using all plumes
(2,184 for pasture and 107,016 for market garden), contour plots of 91-day average spore concentrations
within and beyond the pasture and within the market garden area were calculated. The contours (distances)
beyond the biocontrol site equal to, or 50% and 10% of, the median concentration for the market garden area,
defined safety zones of increasing risk averseness. The source term was calculated as
Q = Rspor × a × E ,
where Rspor is the release rate of ascospores from apothecia at the source (spores m-2 ground sec-1), a is the
area of the source (m2), and E is the proportion of the released spores escaping the pasture or market garden
crop canopy. Rspor was calculated as
Rspor = S × A × f ,
where S is density of sclerotia (# m-2) in the soil in the autumn, A is the size of the sporulating apothecial disc
surface (mm2 sclerotium-1) and f is the flux of ascospores from the apothecia (spores mm-2 disc surface sec-1).
S was set to 125 for the biocontrol and 8.8 for the market garden sources 2 and A was varied with time as in
Fig. 5d in 4. f followed a diurnal pattern differing between frosty and frostless days according to the data in Fig.
9 in 4. The escape proportion, E, was a mathematically derived function of mean wind speed and pasture leaf
area index, LAI (leaf area/ground area) 5. LAI was set to 1.0 in the market garden area and varied with time in
the biocontrol pasture simulating 25-day grazing rotations in sheep (LAI 0.2-3.5) and dairy (LAI 3.2-6.5)
pastures respectively.
The spore concentration contour around the sheep-grazed biocontrol pasture representing the 1:1 ratio of
added to natural spores occurred 50 m N and S and 25 m E and W. The contour for the 1:2 ratio occurred
150 m N and S and 75 E and W, and for the 1:10 ratio at 600 m N, 450 m S, 200 m E and 150 m W.
Accepting the 1:1 ratio, 50 m in any direction would suffice as a safety distance between a sheep pasture
treated with a S. sclerotiorum mycoherbicide and an area of market garden crops; 600 m would be an
exceptionally risk averse safety distance.
For pasture grazed by dairy cattle, the spore contour lines representing the 1:1 and 1:2 ratios occurred within
the biocontrol pasture and the contour representing the 1:10 ratio occurred 200 m N and S and 75 m E and W.
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For dairy pasture, because of the greater spore-trapping effect of its denser vegetation, no safety zone is
required if a 1:1 or 1:2 ratio is accepted, while 200 m would be an exceptionally risk averse distance.
Further analyses are planned using many years of historical weather data to determine the variability of the
safety zone estimates, and to explore the impact of various grazing management tactics.
1
2
3
4
5
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Poster presenter at the “Xl Australian Wine Industry Technical Conference (October 2001)”
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BOOK REVIEW
Biological Control Solutions to Terror
Buzzword, by Walton Cook – Public Policy Press, Boalsburg PA 16827, USA
ISBN 0-9709832-0-4, 2001, US$15.95, paper

Until September 11, the daily terror of existence was the possibility of being mugged or burglarized by an
unpredictable drug-addled individual who has no care for human life while seeking the wherewithal to support the
addiction. Few realize the relationship between the drug problem and the international terror groups that
perpetrated the mass destruction in the US and terror elsewhere. Few realize that a small can of heroin will pay
for a terrorist to live for a year and for pilot training. The recent press reports of the Hizbolla “protecting” the
hashish growers in Lebanon, the old IRA running drugs for revenue, and the dependence of bin-Laden and the
Taliban on poppy growth in Afghanistan hardly seem related to the world’s major problem. It is the “protection”
of the growers that supplies the capital for international terror, and having the clandestine network ready-made for
trafficking provides the value added for continuing terror operations. Illicit drugs have replaced oil as the main
source of income for international terror. This is heavily described in this recent book, albeit with an emphasis on
the “Shining Path” of Peru and other South American terror groups, but also the golden triangle of Asia and other
cash cows of terrorists are covered. If one were to delete the novelistic window trimmings in this book, one has
an excellent description of the problems, and the solutions of using aerial applications of biological control agents
on the narcotic plants.
It isn’t every day that someone writes a “biothriller” classified elsewhere by the publisher as a “Political
thriller/Biotechnology” about your own area of biotechnological research, where you and your colleagues have
been plodding to slowly make the advances that will allow the control of weeds, insect pests and fungal
pathogens that affect our legitimate crops. The “biothriller” is rather different from bioscience fiction, as unlike
Andromeda Strain and others of the hysteria type, it tries to stick to doable biotechnology and the thriller part
has to do with the applications. The story line is about a plant pathologist working for CIP in Peru on potato
diseases, and on the side on diseases of coca. He decides to go public on developing the organisms for
biocontrol of coca after his wife is murdered by narco-maniacs. The scientific parts of interest here are the very
effective treatment of enhanced biocontrol of the weeds, the innate selectivity of such agents so that they are
specific to the drug plants while not affecting legitimate crops. The various interactions with public officials in
trying to get support for the project, and the philosophies of acceptance of modern biotechnology in the
discussions and debates among the protagonists, whether government officials, scientists or the disseminators of
disinformation in the press to discredit biotechnology have much to teach in how to get scientific information to
uninitiated officials..
The book follows a media flurry about the US government’s seeming decision about a year ago not to
deploy the Fusarium oxysporum that they had been testing for control of coca, about which the supported
researchers had published articles in peer-reviewed journals. When articles appear about any type of previously
secret project, it is a sign that there had been an interesting concept that did not work. This feeling was especially
cogent considering the dangers to life and limb to be associated with any form of an anti-narco activity. Still, at
least one of the researchers involved has been publicly advocating using the technology.
The author shows that one can write a thriller without severely distorting basic science, somewhat like chapter 1
in Aldous Huxley’s “Brave New World” describing rather accurately the basics of cloning more than half a
century before it was actually performed in animals, and decades before substantiated in plants. Indeed, at some
points the various protagonists rant about the disservice to the cause of innovative science caused by Andromeda
Strain, the opposite genre of science fiction. It is of credit to science that the possibility of enhancing virulence of
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biocontrol agents, alluded to by the author is well documented (for other targets) in the various chapters of
“Enhancing biocontrol agents and handling risks” (M. Vurro et al., eds. IOS Press, Amsterdam 2001).
Biological or chemical warfare implies human targets, human casualties, using organisms or chemicals that
directly affect humans, which is very different from chemical or biological control of plants. Herbicides were used
to deprive cover and food supply in Vietnam, which is not chemical warfare, as the effects of the herbicide were
indirect (although in that case the herbicide was contaminated with unacceptable levels of dioxins). Biological
control of plants poisonous to humanity (coca, poppies, or even tobacco) indirectly deprives farmers, terrorists
and traffickers of ill-gained income, but does not affect the food supply and is thus not biological warfare. In the
long run it returns land to productive agriculture or forestry.
The “thriller” parts include the requisite sex scenes, interplay among espionage agents within and among
countries, the geo-biodiversity of narco producers, traffickers, the purported intellectual and physical tricks of
their trades, the chase scenes, and the paramilitary operations of the project. Even this has take home for
science: A classic case is when the Mafia capo del capo explains why it is important to get the disinformation
about biotechnology published before the facts get out: “The winner’s edge goes to whoever shapes the public
perception first. Establish him as a rogue scientist, willing to break all the principles of civilized society.” The
explanations about how enhanced biocontrol works, problems in host specificity and delivery systems are all well
discussed.
The book might well be a primer about how a scientist should prepare for and present findings to
governmental evaluation panels, and how to convince. Even when a mafia mole intent on disruption is not part of
a committee, characters not too different, having hidden agendas can be part of any such evaluation group.
Scientifically, narcotic plants should be easier to deal with than agricultural weeds. Biocontrol agents,
even augmented transgenically, are best at debilitating a target plant, severely limiting its growth. Surely an 80%
reduction of leaf area would make coca, poppy, or marijuana uneconomical, whereas that would be an
unacceptably low effect on a weed in a field crop. There is ample evidence from various weeds that the author’s
fictional approach of enhancing the level of biocontrol by using a rust fungus and another fungus that enters
through the rust pustules on the leaf surface. Likewise, the use of solid chopped grain to provide a continual
substrate for a while, as well as insect vectors “that do not brush their teeth” for inoculation, are all feasible.
The many discussions on the short and long-term effects and implications of biocontrol, as well as the
ethical issues in decision making are interestingly covered. Science cannot substantiate the book’s claim that
Fusarium spp. do not mutate their host specificity. Most researchers feel that this unprovable assertion is
correct, but the best a scientist can state is that “it is so rare that, try as we may to get such mutations, it has not
been seen”.
One can only hope that last year’s US government decisions against aerial deployment of biocontrol
agents for control of narcotic species will be reversed for the long-term benefit of their constituency and mankind.
It is an essential part of any war that the enemy be deprived of the resources to make war. The duality of the
present war is that it also unleashes the internal terror of drug-related crime. Clearly biocontrol of narcotic plants
is a major weapon in the war on this twin terror. There should be considerable peaceful fallout from such type
efforts that can later be deployed towards agricultural and human pest species.
Jonathan Gressel Jonathan.Gressel@weizmann.ac.iL
Plant Sciences, Weizmann Institute of Science, Rehovot, Israel

POETRY
NATO BIOCONTROL MEETINGS (Florence, Italy, June 2001)
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We few, we happy few,
Banded about a band or two
Of genes turned on
And others off,
Like stop and go lights
Flickering throughout a busy city,
And many a mile of C's and G's
Loaded with antisense and the opposite.
Our challenge is clear,
But only to us.
We best disguise ourselves as tourists.
SIENA (Home of St. Catherine, and her thumb and head are on display in the Basilica)
Drums toll at the end of day,
Fading light blurs the sharp lines of the cathedral.
Gucci women have come and gone,
And resting is Michelangelo,
A basilica for a thumb and change.
Oh Siena, on to Jerusalem!
SIENA
A banded zebra cathedral,
Barber pole in log scale.
I read you and your Popes,
Like so many bands on a gel,
Handed down a million generations,
Conservative relying on change,
And change nested in fidelity,
Alpha types and gentle women
In quiet love and war.
David C.Sands, Department of Plant Sciences and Plant Pathology, Montana State University
dsands@montana.edu

EDITOR'S CORNER
Dear All,
many thanks to al the people that, sending information on their activities related to biological control of weeds,
have allowed to prepare this issue of the newsletter. I hope in the future this participation will always be so
numerous.
I wish you a wonderful and prosperous 2002.
Ciao

