
DETROIT	  LAKES	  AREA	  FLOWERING	  RUSH	  
History	  and	  Perspec?ves	  
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Flowering	  rush	  –	  Detroit	  Lakes	  Area	  
Triploid	  	  phenotype	  –	  clonally	  	  by	  rhizomes	  and	  lateral	  rhizome	  buds	  



Pelican	  River	  
Watershed	  District	  	  
Detroit	  Lakes,	  MN	  	  



THE	  CHALLENGE	  

Becker County is home to 412 lakes, plus 
ponds &  hundreds of miles of stream habitat



1950’s	  Treatments	  
“nuisance”	  na?ve	  plants	  	  



1960’s	  	  	  	  Mechanical	  HarvesHng	  	  
“Water	  quality	  Improvement	  Research”	  
Sallie	  &	  Melissa	  



1970’s	  	  -‐	  Mechanical	  HarvesHng	  	  
ShiU	  from	  water	  quality	  improvement	  to	  	  

	  	  	  	  nuisance	  control	  

	  
	  Flowering	  Rush	  discovered	  in	  Curfman	  





1980’s	  	  -‐	  Mechanical	  HarvesHng	  	  	  	  	   	  
	  nuisance	  management	  mode	  

Flowering	  Rush	  is	  
beginning	  to	  be	  
recognized	  	  
as	  a	  “problem”	  
	  
Tried	  2,4-‐D	  	  
didn’t	  work	  
	  



	  1993-‐2003	  	  
Mechanical	  Harvesters	  
were	  used	  to	  manage	  FR	  



1999 	  Study	  
	   	  	  

•  Exo?cs	  can	  be	  targeted	  and	  controlled	  
•  Harves?ng	  preferred	  over	  herbicides	  
•  Harvest	  3-‐8	  X	  water	  depth	  range	  
•  Target	  Flowering	  rush	  popula?ons	  



2000’s	  
“A	  losing	  baZle”	  



2000’s	  -‐	  	  	  
	  
• 	  	  	  Concerns	  grow	  about	  effecHveness	  of	  	  	  	  	  	  	  	  	  
	  	  	  	  	  mechanical	  harvesHng	  
	  
• 	  	  	  	  More	  restricHons	  on	  mechanical	  	  
	  	  	  	  	  	  harvesHng	  	  	  	  
	  
• 	  	  	  	  	  Began	  tesHng	  of	  herbicide	  controls	  
	  

FR	  Plants,	  uprooted	  by	  harvester?	  



Picture	  showing	  dense	  
stands	  of	  FR	  

Dense	  stands	  of	  FR,	  including	  flowers	  



1    Detroit Glysophate Eagre  
w/ Cygnet Plus 

2    Detroit Glysophate Eagre  
w/ Windbreak 

3    Detroit 2-4D Granular (Navigate) 

4    Detroit 
Diquat (Reward) 
Glysophate (Eagre) 
w.Cygnet) 

5  Curfman 2-4D Granular (Navigate) 
2-4D Liquid (DMV4) 

6  Curfman Glysophate Eagre 
w/Cygnet 

7. Curfman HW Glysophate (ShoreKlear) 

2003,	  2004,	  
Herbicide	  
TesHng	  at	  	  7	  
100	  x	  100	  U	  
sites	  on	  
Detroit	  and	  
Curfman	  



Slide	  oof	  test	  plots	  

• Chemical	  tes?ng	  	  in	  2004,	  2005	  



Fall, 2003 

Spring 2004 

2003-‐2004	  
SEVERAL	  
HERBICIDE	  
“COCKTAILS”	  

USED	  



	  
Hand-‐wicking	  
	  
	  
	  
	  



2004 

2006 

2005	  

2006	  

Imazypyr	  Test,	  	  August,	  2004	  



Picture	  of	  treatment	  
success	  

Herbicide	  tests	  of	  Habitat	  seem	  successful	  	  



Let’s	  try	  lake	  wide	  applicaHons!	  



The	  Good……..	  
	  
“Looks	  promising!”	  
	  
“Only	  works	  on	  emergent	  plants”	  
	  
“	  MN	  DNR	  SupporHve	  for	  permits”	  



The	  Bad……..	  

“	  need	  to	  let	  the	  plant	  
grow	  above	  water	  
surface”	  

“	  have	  to	  wait	  a	  season	  to	  
see	  results”	  	  

	  “beg	  for	  public	  paHence”	  





Resort	  



July 2008 

2006-‐2009	  
TREATMENT	  

WITH	  
IMAZYPYR	  

HAS	  IMAZYPYR	  
TREATMENT	  
MADE	  ANY	  
DIFFERENCE?	  
“some”	  

July 2005 









	  

Control	  Management	  –	  inconsistent	  and	  unpredictable	  
	  
Emergent	  	  and	  submersed	  forms	  –	  different	  treatment	  
plans?	  	  
	  

Variables	  	  -‐	  water	  levels,	  flows,	  etc.	  
	  



•  LocaHon	  of	  FR	  populaHons;	  geneHc	  studies	  
•  No	  exisHng	  informaHon	  depository	  
•  Not	  a	  “big”	  enough	  problem	  (EWM,	  CLP)	  
•  Management/control	  informaHon	  sparse	  	  

	  	  	  	  ….mostly	  referenced	  PRWD!	  
	  

	  
	  
	  
	  



	  

Vicksburg	  
Idaho	  
Montana	  
Michigan	  
Florida	  
Mississippi	  
Washington	  
Wisconsin	  
	  
	  
	  



Evalua?on	  of	  Aqua?c	  Herbicides	  to	  Control	  
Submersed	  Flowering	  Rush	  (2010)	  
US	  Army	  Engineer	  Research	  &	  Development	  Center	  (ERDC)	  
Angela	  Poovey,	  John	  Skogerboe,	  Mike	  Netherland	  



Systemic	  	  Herbicides	  
Triclopyr	  
2,4-‐D	  

Imazamox	  
fluridone	  

Contact	  	  Herbicides	  
diquat	  

endothall	  
Flumioxazin	  –	  not	  as	  

effecHve	  

RULED	  OUT	  
Submersed	  	  ApplicaHons	  

No	  significant	  reducHon	  in	  	  shoot	  
and	  root	  biomass	  

	  
	  

Further	  InvesHgaHons	  
•  Foliar	  –	  Emergent	  applicaHon	  
•  8-‐12	  “	  above	  water	  surface	  

	  

Product 	   	  Exposure	  	  Sig	  Red	  shoots	  
Diquat 	   	  6	  hrs	  
Diquat 	   	  12	  hrs	  

•  Shoot	  biomass	  reducHon	  (“stem	  burn	  down”)	  	  	  	  
>	  	  74%	  -‐	  95%	  

•  Root	  biomass	  not	  significantly	  impacted	  
•  Re-‐growth	  potenHal	  	  (single	  applicaHon)	  
	  
ApplicaHon	  Strategies	  
•  Repeat	  treatments-‐	  Early	  spring/	  July	  
•  Increased	  suscepHbility	  of	  young	  plants	  



	  	  
Michelle	  D.	  Marko	  
Concordia	  College,	  
Moorhead,	  MN	  
	  	  
John	  D.	  Madsen	  	  
Mississippi	  State	  University	  
	  	  
John	  G.	  Skogerboe	  
US	  Army	  Engineer	  Research	  
and	  Development	  Center	  

Ecology	  and	  management	  of	  Flowering	  Rush	  in	  
the	  Detroit	  Lakes	  Chain	  of	  Lakes	  



Ecology	  
Habitat	  Range	  
Depth	  distribuHon	  and	  allocaHon	  

Phenology	  	  
	  	  	  	  	  	  	  	  	  	  Full	  understanding	  of	  life	  history	  
	  	  	  	  	  	  	  	  	  	  	  aboveground/belowground	  biomass	  
	  	  	  	  	  	  	  	  	  	  	  growth/senesce	  cycle	  –	  Hme	  of	  year	  
	  	  	  	  	  	  	  	  	  	  	  rhizome	  growth	  and	  spliong	  
	  	  	  	  	  	  	  	  	  	  	  carbohydrate	  movement	  correlaHon	  

	  
Management	  

ApplicaHon	  to	  submersed	  plants	  
	  
Use	  knowledge	  to	  idenHfy	  potenHal	  	  
“weaknesses”	  
	  
Prevent	  bud	  producHon/spread	  
Kill	  rhizome/prevent	  overwintering	  
	  
	  
	  
	  
	  
	  
	  

Q:	  Phenology	  -‐	  	  When	  does	  FR	  starts	  growing	  in	  the	  
spring?	  	  
•  Determine	  Hming	  of	  rhizome	  growth	  and	  rhizome	  

spliong	  
•  IdenHfy	  whether	  phenological	  changes	  represent	  

actual	  movement	  of	  carbohydrates	  

	  



Depth Distribution of Flowering Rush 
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Q:	  Ecology	  -‐	  Where	  does	  Flowering	  rush	  grow?	  	  

treat	  



Depth	  of	  InundaHon	  

Emergent 
treatment 
likely to work 

Emergent 
treatment should 
work 

Emergent treatment 
may not work, 
submersed 
treatment instead 
or in addition 

Submersed 
treatment 
required 





Contact	  	  Herbicides	  
diquat,	  endothall,	  Flumioxazin	  

Product 	   	  Exposure	  	   	  Sig	  ReducHon 	  Sig	  reducHon	  
	   	   	   	  Shoots 	   	  Roots	  

Diquat 	   	  6	  hrs 	   	  YES 	   	  NO	  
Diquat 	   	  12	  hrs 	   	  YES 	   	  NO	  
Endothall	   	  12	  hrs 	   	  YES 	   	  NO	  
Endothall	   	  24	  hrs 	   	  YES 	   	  NO	  
Flumioxazin 	  12	  hrs 	   	  NO 	   	  NO	  
Flumioxazin 	  24	  hrs 	   	  NO 	   	  NO	  
•  Shoot	  biomass	  reducHon	  (“stem	  burn	  down”)	  	  	  	  >	  	  74%	  -‐	  95%	  
•  Root	  biomass	  not	  significantly	  impacted	  
•  Re-‐growth	  potenHal	  	  (single	  applicaHon)	  
	  
ApplicaHon	  Strategies	  
•  Repeat	  treatments-‐	  Early	  spring/	  July	  
•  Increased	  suscepHbility	  of	  young	  plants	  



ConcentraHon	  Exposure	  Time	  	  

“understanding	  concentra/on/exposure	  /me	  rela/onship	  is	  
cri/cal	  to	  achieve	  desired	  control	  of	  submersed	  plants	  
(Getsinger/Netherland	  1997)”	  





2013	  –	  250	  acres	  	  on	  4	  lakes	  

Permiong	  “Issues”	  	  AKA	  	  	  “obstacles”	  



Local	  Distribu?on	  
Detroit	  Lake	  (acres)	  
Miles	  of	  FR/Acres	  
Litorral	  	  
	  
	  
	  



“If	  control	  of	  [AIS]	  is	  undertaken,	  it	  usually	  is	  
ini?ated	  by	  a	  local	  lake	  associa?on	  or	  perhaps	  
an	  organiza?on	  such	  as	  a	  lake	  improvement	  
district	  or	  watershed	  district.	  	  Plans	  for	  control	  
are	  usually	  developed	  in	  cooperaHon	  with	  the	  
DNR.	  	  Permits	  from	  the	  DNR	  are	  likely	  to	  be	  
required.”	  	  	  
	  
Excerpt	  from	  DNR	  leDer	  to	  Lake	  Associa/on.	  	  

WHO PAYS?  

T	  



HOW	  TO	  PAY	  ?	  

PRWD	  Project	  LMP-‐01	  
• AIS	  Research,	  EducaHon,	  PrevenHon,	  	  
Management	  
	  
• District-‐wide,	  15	  consecuHve	  yrs,	  
approximately	  $140,000/year	  

• Special	  Assessment	  (riparian)	  
• $	  110,000/year	  

	  

City	  of	  DL	  –	  Food/Beverage	  Tax	  
• Flowering	  Rush	  Research/Management	  

• $25,000-‐2010	  
• $25,000-‐2011	  
• $40,000-‐2012	  
• $25,000-‐2013	  

• City	  Beach/Public	  Boat	  Access	  

FR	  Research	  
$150,000	  –Chemical	  ACOE	  

$150,000-‐	  Ecology/Phenology	  –	  
Miss	  State/Concordia	  

$100,000++	  –evalua?ng	  in-‐lake	  
treatment	  

MN	  DNR	  
• Flowering	  Rush	  Research	  
• $30,000-‐2012	  
• Management	  Grant	  

• $16,000-‐2009	  
• $22,500-‐2012	  
• $25,000-‐2013	  



PRWD	  Experience	  with	  Flowering	  Rush	  

  1980's 
1990-19

95 
1996-20

00 
2001-20

05 
2006-

present 
Recognize Problem           
Lobby for Exotic 
Species designation           
Digging, deflowering           
Harvest as principal 
management effort 

          
Shoreline cleaning and 
roadside pickup            
Herbicide tests           
Herbicide as principal 
management effort 

          






