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Flowering Rush Delineation, Control, and Assessment for
Forest Lake, Washington County, Minnesota, 2015

Summary

In 2015, Forest Lake flowering rush coverage was delineated at 233,299 square feet (5.4 acres) on
July 17, 2015 (Table S1).  After controlling flowering rush with cutting and herbicide treatments,
flowering rush coverage was found to have decreased to 4,411 square feet (0.10 acres) on the
assessment survey on September 28, 2015.  This was a decrease of flowering rush coverage of 98%. 
Most of the area that decreased was from large flowering rush beds that were treated with a diquat
herbicide.  

However, the number of sites where flowering rush was found increased from 107 sites in July to 120
sites in September (Table S1).  Many of these sites were new findings.  A total of 49 new sites, small in
area, appeared from July to September 2015.  Also, for the first time flowering rush was found to be
well established in First Lake at 11 sites.  

The second year of the flowering rush program was 2015.  The area of flowering rush decreased from
October of 2014 to July of 2015 indicating the natural variability of the distribution and density of
flowering rush from year to year can be significant as well.  Although the estimated total area of
flowering rush was around 0.10 acres in September of 2015, a typical plant response is for significant
regrowth, but with an unknown extent for 2016.  Continuing to control areas of flowering rush should
reduce abundant regrowth but eradication will be a challenge.

The steps for controlling flowering rush in the next few years include the following three methods.

1.  Continue treating large areas of flowering rush with diquat.
2.  Cut small patches 2 or 3 times/season.
3.  Cut new areas as they show up in all 3 lakes.

Table S1.   Summary of flowering rush sites and areas for 2014 and 2015.

1st Lake 2nd Lake 3rd Lake Total

Number of
sites with

plants

Area
(sf)

Number of
sites with

plants

Area
(sf)

Number of
sites with

plants

Area
(sf)

Number of
sites with

plants

Area
(sf)

July 22, 2014
(Delineation)

0 0 34 3,750 -- 336,990
(estimated
based on 

Oct 8 survey)

34+ 340,740
(estimated)

2nd Lake was treated with diquat on September 9, 2014

October 8, 2014
(Assessment)

0 0 26 3,135 116 336,990 142 340,125

July 17, 2015
(Delineation)

0 0 22 2,360 85 230,939 107 233,299

2nd and 3rd Lakes were treated by cutting in July and August; 3rd Lake treated with diquat twice in August, 2015

September 28, 2015
(Assessment)

11 170 20 237 88 4,004 120 4,411

(new sites on Sept 28) (11) -- (13) -- (25) -- (49) --
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Flowering Rush Status at the End of 2015

Based on surveys from 2014 and 2015, all flowering rush sites have been placed on a map (Figure
S1).  A total of 196 flowering rush sites were identified in 2014 and 2015 with 49 new sites observed in
2015.  At the end of 2015, out of 196 sites with documented flowering rush in 2014 and 2015, there are
120 sites with flowering rush which cover a total area of 4,411 square feet.  At the end of 2015,
flowering rush was widely distributed in Lakes 2 and 3 and rare in Lake 1.  Average size of a flowering
rush patch was 35 square feet in September of 2015.

Figure S1.  Summary of sites where flowering rush has been observed in 2014 and 2015.
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Flowering Rush Delineation, Control, and Assessment for
Forest Lake, Washington County, Minnesota, 2015

Introduction
Flowering rush (Butomus umbellatus) is an invasive species and is actively expanding in the
United States. It has spread from a limited area around the Great Lakes and the St. Lawrence
river to sporadic appearances in the northern U.S. and southern Canada.  Populations in the
eastern U.S. produce seeds. Only one Minnesota population (Forest Lake, Washington County)
produces viable seeds.  Otherwise, flowering rush reproduces by vegetative spread from its
rootstock in the form of rhizome buds. Both seeds and rhizome buds are dispersed by water
current.

Flowering rush competes with native shoreland vegetation and is on the DNR prohibited invasive
species list in Minnesota.

A management and control program for flowering rush in Forest Lake was initiated in 2014 and
was expanded in 2015.  In 2015, a delineation of all flowering rush in Forest Lake was conducted
on July 17, 2015.  Then an herbicide treatment using diquat was applied to areas greater than
2,000 square feet with cutting conducted on patches less than 1,000 square feet.  As assessment
of the sites was conducted to evaluate the effectiveness of the control efforts.  This was
somewhat of an  experimental approach to determine if flowering rush could be controlled with
diquat and cutting.

Methods
Emergent flowering rush in 1st (Upper), 2nd (Middle), and 3rd (Lower) Lakes was delineated on
July 17, 2015 and after herbicide treatments and cutting were completed, flowering rush was
assessed on September 28, 2015.  For the delineation and assessment, 2 observers in a boat
traveled the entire lake nearshore area and searched for emergent flowering rush stems.  At each
site a waypoint was taken and an area of flowering rush was estimated.  For flowering rush on 2nd

and 3rd lakes occasional stem counts were recorded.

Table 1.  Surveys and treatments in 2014 and 2015.

2014
Delineation of 1st and 2nd Lakes:  July 22, 2014  
Delineation of 3rd Lake:  September 15, 2014
Herbicide Treatment in 2nd Lake:  September 9, 2014
Assessment of 2nd Lake:  September 28, 2014

2015
Delineation of 1st, 2nd, and 3rd Lakes:  July 17, 2015
Cutting in 2nd and 3rd Lakes:  July and August, 2015
Herbicide Treatments in 3rd Lake:  August 4 and 26, 2015
Assessment of 1st, 2nd, and 3rd Lakes:  September 28, 2015
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Flowering Rush Delineation on July 17, 2015

All flowering rush sites that were delineated in 2014 were checked on July 17, 2015.  Sites of
flowering rush that were observed on July 17, 2015 are shown in Figure 1.  Based on this
delineation, control efforts were implemented with cutting flowering rush found in small patches
and applying herbicides to the larger beds.

Figure 1.  Flowering rush delineation on July 17, 2015.  Flowering rush locations are shown with red dots or
red lines which indicate continuous beds of flowering rush.  Black dots indicate flowering rush was not
observed in 2015 but was observed in 2014.
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Forest Lake Flowering Rush Cutting of Small Beds, 
July and August 2015

In work sessions in July and then in August, the Conservation Corps of Minnesota (CCM)
supplied crews to cut patches of flowering rush of 2,000 square feet or less around Forest Lake. 
A total of 875 staff hours were used in July and August in the cutting efforts.  The primary
cutting tool was a brush cutter where the cutting head could be submerged and the motor was out
of the water (Figure 2).  Cutting results were mixed.  On calm days in water depth of 1 to 2 feet,
cutting was satisfactory.  In shallow water, a backpack sprayer applied herbicide to flowering
rush patches.  In deeper water, cutting was not very effective from a boat.  Also, windy days
hampered cutting efficiency as well.

Figure 2.  The Conservation Corps of Minnesota (CCM) workers cut small areas of flowering rush in July
and August of 2015.
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Forest Lake Flowering Rush Herbicide Treatments in Large Beds, 
August 4 and 26, 2015

For flowering rush control on large beds.  The herbicide diquat was applied by a contractor
(PLM) to 6.5 acres on August 4, 2015 and 13.17 acres of flowering rush on August 26, 2015
(Figure 2).

Figure 3.  Flowering rush treated areas with diquat (Tribune) on August 4, 2015 (13 gallons)(top) and August
26, 2015 (25 gallons)(bottom).
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Flowering Rush Assessment, September 28, 2015

At a number of sites where flowering rush was cut, there was regrowth observed on the
assessment survey on September 28, 2015.  Herbicide treatments were estimated to reduce
flowering rush coverage by about 98%.

Figure 4.  Flowering rush distribution on September 28, 2015 assessment. Results of the flowering rush
cutting and herbicide treatments are shown in Figure 3.
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Flowering Rush Control Effectiveness Using Cutting and Diquat
Techniques

Flowering rush control of small patches by employing cutting emergent stems below the
waterline in July and again in August had mixed results.  The CCM crews were not able to cut all
the flowering rush in the time that was allocated.  Also regrowth of flowering rush was observed
in the September 2015 assessment.  Possibly using 3 cuttings in a season could be more effective.

The herbicide treatments using diquat were effective.  In the September 2015 assessment only
scattered small patches, usually less then 10 square feet, were observed in the areas where
herbicide was applied.

Figure 5. [top-left] A hand held brush cutter was the primary cutting tool.
[top-right] A boat mounted aquatic plant cutter was also used in water 3 feet and deeper.
[bottom-left] The second herbicide treatment areas on August 26, 2015 covered 13.17 acres.
[bottom-right] Herbicide treatment was effective with small scattered patches of flowering rush remaining
after the treatments.  Approximately 98% of the flowering rush was controlled.
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Flowering Rush Status at on September 28, 2015

Based on surveys from 2014 and 2015, all flowering rush sites have been placed on an updated
base map (Figure 6).  A total of 196 flowering rush sites were identified in 2014 and 2015 with
45 new sites observed in 2015.  At the end of 2015, out of 196 sites with documented flowering
rush in 2014 and 2015, there are 120 sites with flowering rush covering a total area of 4,411
square feet.  At the end of 2015, flowering rush was widely distributed in Lakes 2 and 3 and rare
in Lake 1.  Average size of a flowering rush patch was 35 square feet.

Figure 6.  Summary of sites where flowering rush has been observed in 2014 and 2015.
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Comparison of 2014 and 2015 Flowering Rush Distribution and
Abundance

At the end of September in 2015, the area of flowering rush was less compared to 2014, and the
number of sites, usually less than 50 square feet per site declined slightly compared to 2014. 
Maps of flowering rush for 2014 and 2015 are shown in Figure 7.

Figure 7a.  Flowering rush sites and
relative abundance in 2014.  Green
dots = 10-500 sf, yellow dots = 500-
2,000 sf, and red dots = 3,000 to
50,000 sf.        

Figure 7b.  Flowering rush sites and
relative abundance in 2015.  Black
dots = no flowering rush, green dots
= 10-500 sf, yellow dots = 500-2,000
sf, and red dots = 3,000 to 50,000 sf. 
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Delineation and Assessments of Flowering Rush Areas and Sites for
2014 and 2015

All flowering rush sites in Forest Lake were delineated on July 17, 2015 and then were assessed
on September 28, 2015 (Tables 2, 3, and 4).

Cutting flowering rush was partially effective.  Flowering rush growth was present in many of the
areas that were cut (Tables 3 and 4).  Herbicides were effective with approximately 98% control
in areas where they were treated (Tables 3 and 4).

On the September 28, 2015 assessment a number of new sites of flowering rush were observed
(Tables 2, 3, and 4).  Also, flowering rush has expanded its distribution into 1st Lake (Table 2).

Figure 8.  Flowering rush distribution based on 4 surveys from 2014 through 2015.  Areas of flowering rush
at each site are listed in Tables 2, 3, and 4.  
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List of Flowering Rush Sites and Estimated Areas

Table 2.  Flowering rush for 1st Lake.  In the delineation, green shading represents areas for hand
removal by cutting and red shading indicates areas designated for herbicide treatments.  In the
assessment, green shading is present when flowering rush was present.  An “N” after a way point
indicates a new flowering rush observation.  Way point locations are shown in Figure 8.

1st Lake Flowering Rush in 2014 and 2015

Way Point

2014 2015

July 22, 2014
Delineation

Area of Emergent
Flowering Rush

 (square feet)

October 8, 2014
Assessment

Area of Emergent
Flowering Rush

 (square feet)

July 17, 2015
Delineation

Area of Emergent
Flowering Rush

 (square feet)

Sept 28, 2015
Assessment

Area of Emergent
Flowering Rush

(square feet)

1N 20
(2 patches)

2N 10

3N 4

4N 20

43N 25

44N 25

45N 40

46N 4

47N 4

48N 9

49N 9

Total Area 0 0 0 170

Green area 0 0 0 170

Red area 0 0 0 0

Number of sites
with plants

0 0 0
11

(11 new)
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Table 3.  Flowering rush for 2nd Lake.  In the delineation, green shading represents areas for hand
removal by cutting and red shading indicates areas designated for herbicide treatments.  In the
assessment, green shading is present when flowering rush was present.  An “N” after a way point
indicates a new flowering rush observation.  Way point locations are shown in Figure 8.

2nd Lake Flowering Rush in 2014 and 2015

Way Point

2014 2015

July 22, 2014
Delineation

Area of Emergent
Flowering Rush

 (square feet)

October 8, 2014
Assessment

Area of Emergent
Flowering Rush

 (square feet)

July 17, 2015
Delineation

Area of Emergent
Flowering Rush

 (square feet)

Sept 28, 2015
Assessment

Area of Emergent
Flowering Rush

(square feet)
1 50
2 80
3
4 100

5 and 6 50 10 100
7 10 10
8 10 10 4
9 200 160 100

10 50 50 50
11 100 100 20
12 50 100
13 200 200 300 50
14 20 20
15 50 20 6
16 20 10 4
17 50 10 10
18 30
19 100 50
20 20
21 100 100 300 4
22 60 60 200
23 60 60 100
24 30
25 30 30 200
26 30 30 100 9
27 200 200 50 7
28 60 20 50
29
30 100
31
32 50 50
33 400 400 100
34 40 100
35 60
36 60 60
37 1,000 1,000
38 30 5
39 50 50
40 30 30 25
41 400 400 25
81 200
5N 24
6N 4
7N 4
8N 2
9N 10

10N 6
11N 4
12N 25
13N 6
14N 4
15N 4
19N 50
20N

Total Area 3,750 3,135 2,360 237
Green and Yellow

areas
3,750 3,135 2,360 237

Red area 0 0 0 0
Number of sites

with plants
34 26 22

20
(13 new)
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Table 4.  Flowering rush for 3rd Lake.  In the delineation, green shading represents areas for hand
removal by cutting and red shading indicates areas designated for herbicide treatments.  In the
assessment, green shading is present when flowering rush was present.  An “N” after a way point
indicates a new flowering rush observation.  Way points locations are shown in Figure 8.

3rd Lake Flowering Rush in 2014 and 2015
Way Point Sept 15, 2014

Delineation
Area of Emergent 
Flowering Rush

 (square feet)

July 17, 2015
Delineation

Area of Emergent 
Flowering Rush

 (square feet)

Sept 28, 2015
Assessment

Area of Emergent 
Flowering Rush

(square feet)

1 10 15, 25

2 20 20 25

3 200 100 9

4 200 500  9

5 3,000 2,000 9

6 1,000 100

7 3,200 1,000

8 20 20

9 10

10 50 25

11 20

12 30

13 10 10

14 20 10 4

15 20

16 50 10

17 30 10

18 50 10 9

19 100 125 25

20 50 25 25

21 400 40 50

22 200 10 25

23 300 2,100 25

24 20 75

25 200 125 9

26 2,000 1,000 9

27 30,000 10,000 25

29 22,000 4,500 800

30 300 3,000 4, 25

31 200 200

32 500 100 4

33 8,500 500 25

34-35 46,700 50,000 4, 25, 30, 9, 4

36-38 5,000 20,000 10, 1 

39 750 500 50, 25

40 1,000 9, 15

41 100 25 15

42 6,000 25

43 12,000 500 4

44 300 50 10

45 90 10 6

46 4,800 25 25

47 150 25  25

48 750 25 25

49 6,000 3,000 250

50 80 100 36

51-53 2,700 1,300 25, 9, 25

54 30,000 5,000 25

55 75 2,400 25

56-57 14,400 20,000
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Table 4.  Flowering rush for 3rd Lake.  In the delineation, green shading represents areas for hand
removal by cutting and red shading indicates areas designated for herbicide treatments.  In the
assessment, green shading is present when flowering rush was present.  An “N” after a way point
indicates a new flowering rush observation.  Way points locations are shown in Figure 8.

3rd Lake Flowering Rush in 2014 and 2015
Way Point Sept 15, 2014

Delineation
Area of Emergent 
Flowering Rush

 (square feet)

July 17, 2015
Delineation

Area of Emergent 
Flowering Rush

 (square feet)

Sept 28, 2015
Assessment

Area of Emergent 
Flowering Rush

(square feet)

58 100 4   

59 2,000 6,000

61-62 4,000 4,400

63-64 47,500 30,000 9

65 500 500

66 100

67 200 225

68 250 600

69-70 50,000 45,000

71 500 600

72 400

73 200

74 400 25

75-76 10,000 8,000

77 150

78 300 100 4

79 850 2,000

80 200 100 25

81 80 50 16

82 300 75

83 3,100 400 80

84 1,000 100

85 80 25

86 200 1,000 6

87 1,500 300

88 180 50

89 100 25 700

90 100 100 6

91 100

92 80 100 32

93 80 50 15

94 450 10 20

95 1,000 100 25

96 300 75 25

97 300 750 25

98 80 100

99 30 20

100 60 25

101 30

102 15 4

103 15 100

104 50

105 60

106 380 400 80

107 320 100 4

108 100 50

109 140

110 100 25

111 300

112 240 50 25
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Table 4.  Flowering rush for 3rd Lake.  In the delineation, green shading represents areas for hand
removal by cutting and red shading indicates areas designated for herbicide treatments.  In the
assessment, green shading is present when flowering rush was present.  An “N” after a way point
indicates a new flowering rush observation.  Way points locations are shown in Figure 8.

3rd Lake Flowering Rush in 2014 and 2015
Way Point Sept 15, 2014

Delineation
Area of Emergent 
Flowering Rush

 (square feet)

July 17, 2015
Delineation

Area of Emergent 
Flowering Rush

 (square feet)

Sept 28, 2015
Assessment

Area of Emergent 
Flowering Rush

(square feet)

113 200 50

114 200

115 1,500

116 600

117 200

118 80

119 15

120 60 20

121 60 25

122 150 25

123 30 100 6

124 1,000 200 25

125 60

126 90 4

127 600 400 4

128 20 4

130 4

16N

17N 20

18N 4

21N 25

22N 25

23N 25

24N 25

25N 9

26N 100

27N 100

28N 200

29N 100

30N 200

31N 50

32N 9

33N 100

34N 24

35N 15

36N 25

37N 9

38N 9

39N 4

40N 4

41N 4

42N 9

Total Area 336,990 230,939 4,004

Green and
Yellow areas

28,090 17,539 4,004

Red area 308,700 213,400 0

Number of sites
with plants

116 85
88

(25 new)
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Conclusions and Recommendations

In 2015, Forest Lake flowering rush coverage was delineated at 233,299 square feet (5.4
acres) on July 17, 2015 (Table 5).  After controlling flowering rush with cutting and herbicide
treatments, flowering rush coverage was found to have decreased to 4,411 square feet (0.10
acres) on the assessment survey on September 28, 2015.  This was a decrease of flowering
rush coverage of 98%.  Most of the area that decreased was from large flowering rush beds
that were treated with a diquat herbicide.  

However, the number of sites where flowering rush was found increased from 107 sites in July
to 120 sites in September (Table 5).  Many of these sites were new findings.  A total of 49 new
sites, small in area, appeared from July to September 2015.  Also, for the first time flowering
rush was found to be well established in First Lake at 11 sites.  

The second year of the flowering rush program was 2015.  The area of flowering rush
decreased from October of 2014 to July of 2015 indicating the natural variability of the
distribution and density of flowering rush from year to year can be significant as well.  Although
the estimated total area of flowering rush was around 0.10 acres in September of 2015, a
typical plant response is for significant regrowth, but with an unknown extent, for 2016. 
Continuing to control areas of flowering rush should reduce abundant regrowth but eradication
will be a challenge.

The steps for controlling flowering rush in the next few years include the following three
methods.

1.  Continue treating large areas of flowering rush with diquat.
2.  Cut small patches 2 or 3 times/season.
3.  Cut new areas as they show up in all 3 lakes.

Table 5.   Summary of flowering rush sites and areas for 2014 and 2015.

1st Lake 2nd Lake 3rd Lake Total

Number
of sites

with
plants

Area
(sf)

Number
of sites

with
plants

Area
(sf)

Number
of sites

with
plants

Area
(sf)

Number
of sites

with
plants

Area
(sf)

July 22, 2014
(Delineation)

0 0 34 3,750 -- 336,990
(estimated
based on 

Oct 8 survey)

34+ 340,740
(estimated)

2nd Lake was treated with diquat on September 9, 2014

October 8, 2014
(Assessment)

0 0 26 3,135 116 336,990 142 340,125

July 17, 2015
(Delineation)

0 0 22 2,360 85 230,939 107 233,299

2nd and 3rd Lakes were treated by cutting in July and August; 3rd Lake treated with diquat twice in August, 2015

September 28, 2015
(Assessment)

11 170 20 237 88 4,004 120 4,411

(new sites on Sept 28) (11) -- (13) -- (25) -- (49) --

Forest Lake, Flowering Rush - 2015 15



Impact of Flowering Rush Control on Native Plants

Impacts of flowering rush control methods on native plants was closely observed in 2014 and
2015.  Listed below are notes and observations.

• Overall impact of flowering rush control on native plants was minimal.
• At a majority of the sites flowering rush covered less than 100 square feet or a 10 foot x 10

foot area.  In almost all cases chara was the most common plant present within an area. 
Chara was not adversely impacted by cutting or with herbicide treatments.

• When flowering rush was in water 4 feet or deeper, the patches were small and submerged
native aquatic plants such as claspingleaf were absent.

• At the time of the flowering rush assessment on September 28, 2015 the peak abundance of
native plants had passed.  However, they were still present but not a peak biomass.

• The areas where the herbicide diquat was applied totaled 13 acres.  Flowering rush and
native plants were not found in continuous beds, rather growth was patchy for both
flowering rush and native plants.

• Live native plants were found in treated areas.  Species included chara, elodea, coontail, and
claspingleaf.

• Bulrush beds as well as other emergent and floatingleaf species were not impacted (Figure
4).

Figure 9.  Delineation of flowering rush, arrowhead, bulrush, waterlilies, and cattails by the MnDNR on July
13 and 14, 2015 (source: MnDNR).
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Delineation Observations, July 17, 2015
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Flowering Rush Control: Cutting of Small Patches and Herbicide
Applications on Large Patches
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Assessment Observations, September 28, 2015
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APPENDIX
(Prepared by the Forest Lake Lake Associaiton)
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