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The coelomycete Phoma macrostoma Mont. is being assessed as a potential bioherbicide for the control of dan-
delion (Taraxacum officinale Weber ex F.H. Wigg), and several other broadleaf species.  Some aspects of biosafety
assessment pertinent to microbial pest control agents (MPCA) include an evaluation of the risks posed to non-
target species and the likelihood of genetic exchange with existing microbial populations, either through recombi-
nation or the introduction of new genetic material. To address these issues the genetic diversity and the presence of
biotypes within the species must be known.  The incorporation of these criteria into an ecozone concept that parti-
tions Canada into distinct ecological zones restricts the importation of non-indigenous MPCA into regions where
their release may represent an unacceptable risk to people and the environment.  Encroachment of regional bound-
aries can only be accomplished if biosafety requirements can be demonstrated or specific attributes are shown to
be present in multiple zones.

Sixty-two strains of P. macrostoma from 39 hosts and 11 geographic origins were screened for bioherbicidal
activity against dandelion using inoculum mat bioassays and then characterized using sequence analysis of ribo-
somal DNA internal transcribed spacer (ITS) regions and Amplified Fragment Length Polymorphism (AFLP) fin-
gerprinting.  To place P. macrostoma in a broader context, ITS sequences from Phoma Sacc. and related species
were retrieved from GenBank and used to compile a phylogenetic tree.  For AFLP analysis, data from six primer
pairs were combined to produce a multilocus dataset, which was then used to produce a dendrogram via the un-
weighted pair-group method with arithmetic means (UPGMA).

Sixty-two isolates of P. macrostoma were tested for their ability to control dandelion using an inoculum mat
bioassay.  Fourteen isolates demonstrated weed reductions greater than 50%, ranging from 57-100%.  Only strains
obtained from Canada thistle, collected in Canada, demonstrated bioherbicidal activity against dandelion (Figs 1-2).
The remaining 48 isolates showed little or no weed control activity with weed reductions less than 50%.   
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Figs 1-2: Characteristic bleaching associated with P. macrostoma applied to Canada thistle by inoculum mat bioas-
say (left).  Distribution of P. macrostoma strains with bioherbicidal activity against dandelion (right).  Greater than
50% weed reduction is considered a high degree of weed control activity.  Columns with the same letter(s) are not
significantly different using Duncan’s multiple range test (P= 0.05).   

Phylogenetic analysis of ITS sequences from P. macrostoma and related species indicated that the majority of isolates were very
closely related with 58 of the 62 (~93%) strains clustering together in a large group at the apex of the tree (Fig 3).  Fourteen genotypes
were present.  All 14 strains with bioherbicide activity were identical throughout the entire ITS sequence, and possessed a unique ITS
genotype, marked by an asterisk(*).  Of the 48 non-bioherbicidal strains, 34 were similarly identical, represented by ATCC24524 and
marked by a cross (†).

AFLP analysis of P. macrostoma strains using a combination of six primer pairs resulted in the production of 697 polymorphic
bands.  Cluster analysis differentiated isolates such that almost every strain occupied a single branch in the dendrogram (Fig 4).
Bioherbicidal strains were almost invariable and formed a monophyletic cluster with 100% bootstrap support, but were further subdi-
vided into two smaller groups, often due to a single polymorphic band.  

Considerable diversity exists within the species P. macrostoma.  However, strains of the mitosporic fungus possessing bioherbicidal
activity against dandelion are highly specialised with respect to host and geographic origins, have a unique ITS genotype, unique AFLP
fingerprints and are highly invariable.  Bioherbicidal strains appear to be clones and comprise only 2 biotypes which are present across
multiple ecozones in Canada and hence should be considered indigenous regardless of the intended area of release.  The introduction of
P. macrostoma as a MPCA is likely to pose a minimal risk to non-target species and a low likelihood of genetic exchange with other
species in the environment, and does not represent a source for the introduction of new genetic material or alleles into local populations.
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Figs 3-4: Phylogenetic tree of ITS sequences from P. macrostoma and related species (left).  AFLP dendrogram of P. macrostoma
strains (right).
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