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Fluridone as a herbicide 

– Fluridone is C19H14F3NO, or 1-
methyl-3-phenyl-5-[3-
(trifluoromethyl)phenyl]pyridin-4-
one 

– It inhibits the synthesis of certain 
pigments that both protect 
chlorophyll-a from 
photodegradation and transfer 
energy from different wavelengths 
of light to aid photosynthesis 

– Susceptible plants die of a 
combination of starvation and 
sunburn 



Low Dose Fluridone Treatments 

– <10 ppb, often with boost 
treatments over time to maintain >2 
ppb for extended period of time  

– Prefer at >60 days exposure, 25 to 
250 days in actual treatments 

– Intended to selectively remove 
Eurasian watermilfoil in nearly all 
cases, a few attempts for hydrilla 
and fanwort control 

– Nearly all liquid applications in this 
study, nearly all SePRO products 

– All data here are from northeastern 
and north midwestern USA lakes 



Non-target Plant Community 

– Relative abundance 
assessed by frequency; 
stem counts and biomass 
data limited, semi-
quantitative data hard to 
use 

– Changes in low 
abundance species may 
be hard to quantify 

– Which species are hurt 
and which are benefitted 
by low dose fluridone 
treatments? 

– Direct vs indirect impacts 



Study Design 

– Using data from actual treatments (147 treatments 
of 64 lakes over last 20 years) 

– Cannot have additional controls applied unevenly 
(annual drawdown before and after treatment OK, 
but not follow up treatments with another 
herbicide) 

– Using frequency data for species from surveys 



Study Design 

– Frequency data for one lake, variation among species 
and within species over time evident 



Results 

– Data from 625 comparisons for 55 species from 
untreated lakes used to assess “natural” variation 
in frequency 

– Grand mean and standard deviation approaching 
5%, maximum individual species mean 
approaching 15%, all suggesting that +/- 15% can 
be expected without any treatment effect 



Results 

– Eurasian watermilfoil as example of plant we 
expect to show major decline; it was the target of 
the vast majority of treatments included in this 
evaluation 

– Shaded central area indicates expected range of 
natural variation in frequency 

– Percentage of all included treatments shown for 
each increment of increase or decrease in 
frequency relative to pre-treatment value 



Results 

– Arrow arum as example of a species for which no 
impact would be expected; emergent species 
does not take up much fluridone 

– Indeed shows no decrease outside expected 
natural range, some increases later, possibly due 
to open habitat 



Results 

– Robbins’ pondweed is a highly desirable species 
for both habitat, minimal recreational impairment, 
and prevention of invader colonization; would not 
want to harm extant populations by treatment 

– Very little decrease exhibited, some increases, but 
largely unaffected 

– Use of low dose fluridone to get at colonizing 
Eurasian watermilfoil in beds of P. robbinsii 
appears to be quite workable 



Results 

– A common thin-leaved pondweed, P. pusillus 
shows variable response, including declines and 
increases 

– Known colonizer, with seed banks lasting a long 
time 

– Should recover after treatment, but may be 
impacted initially 

– Possible issues with species identification 

 



Results 

– Macroalga with many desirable properties, Chara 
is often observed to increase after fluridone 
treatments 

– Some decreases observed, however, mostly well 
after treatment when other species regrow and 
outcompete Chara (losses not necessarily a direct 
treatment effect) 



Results 

– Waterweed known to be susceptible to fluridone, 
question of whether low dose and extended 
exposure is less detrimental 

– Some declines, but most treatments show limited 
impact 

– Low dose fluridone results are encouraging for 
preservation of this species in treated lakes 



Results 

– All the assessed naiads seem to respond 
similarly, lumped for overall comparison here 

– Wide range of response; may decline substantially 
in YOT, but tends to be a colonizer too 

– Central tendency is to get back to pre-treatment 
conditions in 3-4 years 



Results 

– Coontail known to have wide response to 
treatment 

– Low dose fluridone data verify this expectation 

– Central tendency is to get back to pre-treatment 
condition after about 3 years 

– Reasons for variation not understood 



Results 
– Problem with 

methodology in that 
non-abundant 
species (<10% freq) 
can disappear and 
still be within range 
of “natural” variation  

– Identified species 
that tend to 
decrease, based on 
presence before 
treatment and 0 
values for 2 years 
afterward in >50% of 
cases 



Results 

– Another issue is 
taxa not being 
present before 
treatment then 
appearing 
(colonizers) 

– Evaluated as 
species with 0 value 
for pre-treatment 
but increasing in 1st 
2 years after 
treatment with max 
>50% or mean 
>10% freq 



Conclusions for non-target plants 

– There is substantial variation in the response of 
individual species to low dose fluridone treatment 

– Most non-target species are nominally impacted 
on average and recover within 2 years, but some 
species show a wide range of intraspecific 
variation in response 

– Natural variation in frequency of occurrence 
makes it hard to discern changes <15% 

– A list of species most likely to decline has been 
developed (14 of 50 taxa with adequate data) 

– A list of species most likely to colonize after 
treatment has been developed (14 out of 60 
species with adequate data)  



Taxonomic richness 

– Number of species 
present, without regard 
for relative abundance 

– Depends to some extent 
on survey effort, nature of 
habitat 

– May be affected by 
fluridone treatment 

– Common statements: 

• Herbicides reduce 

richness 

• Herbicides restore a 

richer plant assemblage 



Results without treatment 

– How do 
untreated lakes 
behave? 

– Richness 
varies with 
survey effort 

– Richness does 
not vary greatly 
between years 
on average, but 
any 2 years 
could differ 
substantially 

Basic Richness Features of 3 Untreated Lakes 

Comparison of Richness in Consecutive Years 



Results with treatment 

– Data decrease with time after treatment, 
reasonable approximation through YAT4 

– Average loss of 1.3 species in YOT, but high 
variation among treatments and lakes 

– Minimal loss on average after YAT1 

– 95% confidence interval is high, roughly +/- 6 to10 
species 



Results with treatment 

– Subdividing by pre-treatment richness (low, 
medium, high), more of a pattern emerges 

– Treatment of lakes with low richness leads to 
increases in species over multiple years 

– Treatment of lakes with high richness leads to 
initial loss of species but recovery over 2-4 years 

– Treatment at intermediate richness has limited 
effect on average, although variation can be high 



Results 

– Big Crooked in MI exhibits overall increase in 
richness from low level before treatment over 
multiple fluridone treatments, going from 10 to >20 
species 



Results 

– Hortonia Lake in VT exhibits fluctuations over time, 
possibly in response to multiple fluridone 
treatments, but richness is generally stable at 20-
25 species 



Results 

– Lansing in MI shows substantial variation, 
especially in the year of treatment, and richness 
ranges from 8 to 19 species 



Conclusions 

– Richness varies in lakes, even without low dose 
fluridone treatments, at levels that may obscure 
treatment impacts 

– Richness varies with survey effort; consistency is 
important to valid comparisons within and among 
lakes 

– Richness declines slightly in the year of treatment 
in many cases, but rebounds within a couple of 
years 

– Low dose fluridone treatment can be expected to 
increase richness when pre-treatment richness is 
low (<10 species), but will not likely increase 
richness from initially high levels (>20 species) 



The End 

QUESTIONS? 

One more and 

that will all 

make sense… 


