
Evolution of Aquatic Plant 
Management (<1989-2016+)



Historical Perspective

 <1989 Aquatic 
Nuisance Control
 Focused on nuisance 

management

 Max label rates 
commonly used

 Holsitic Management?
Plans & Permits



Historical Perspective

 1989 Aquatic Plant 
Management
 Primarily focused on 

nuisance management

 More holistic approach

 Lake “ecosystem”

 Plans
Plans & Permits



Historical Perspective
 2001 Act 16

 Gave DNR authority for 
mechanical, manual and 
introduction of non-
native plants (NR 109)

 Lake “ecosystem” more 
in the forefront of 
management

 Prevention, I&E

 Start to shift towards AIS 
mgt.

 Comprehensive Plans

Plans & Permits



Present - Implementing Integrated 
Pest Management (IPM)

 Present
 Active research in a 

collaborative approach

 Implementation of new 
techniques/methods

 Holistic management is 
the norm

 AIS focused/protect 
native species

 Revision of code(s) to 
reflect new technologies 
and philosophy

Plans & Permits



3 main concepts of IPM

 Decision Making Process

 Use all available pest management techniques

 Prevent damage from pests while reducing the 
risk to human health and the environment

Have a Plan and Follow it!



Implementing IPM
 Diverse methods

 Prevention
 Mechanical
 Manual
 Water Levels
 Chemical
 Biological
 Observation

 Nontarget concerns
 I and E

 Sea change (panic to “chill”)

 Science driven
 Policy
 Rules
 Practice

Plans & Permits



Prevention
No AIS; no AIS management



Mechanical
 Good map with accuracy

 BMP’s

 Depth

 Timing

 Spawning

 AIS risks

 Safety



Manual
 Under utilized technique 

 Follow whole lake treatments

 Spot treatments

 Citizen involvement



Water Level
 Careful planning

 Timing

 Nontarget effects

 Time demanding

 Citizen resistance

 Chapter 30

 Habitat restoration

 Mimic natural regime



Biological
 Efficacy

 Targets

 PL, EWM, Zebes, Insects

 Sustainability

 Habitat needs

 Physical constraints



Observation
 Track changes

 Learning to live with AIS

 Sea Change

 Yes, No is an option.



Chemical
 Careful planning

 Timing

 Nontarget effects

 Dosages

 Products

 Goals
 Relief or control (?)

 Habitat restoration

 AIS management

 Nuisance



Herbicides
Know Your Product!
 Many Products approved

 EPA vs. DATCP

 DNR permits application of approved products

 Match the product to the right application

 Non-target impacts

 Native preservation

 ?????



Why you need to know your 
products – lots of new ones!

 2,4-D
 AquaKleen

 DMA 4

 Navigate

 Copper 
 Aquatrine

 Captain

 Clearigate

 Imazamox
- Raptor

- Clearcast

 Diquat
 Reward

 Weedtrine

 Endotholl
 Aquathol-K

 Hydrothol 191

 Fluridone
 Avast

 Sonar

 Sodium Carbonate
- Green Clean

 Glyphosate

– Aquapro

– Eagre

– Rodeo

 Triclopyr

– Renovate

 Imazapyr

- Habitat

- Chopper

 Flumioxazin

- Clipper

http://dnr.wi.gov/lakes/plants/factsheets/



Choosing the right product.
 Contact

 < CET

 < selective

 Timing critical

 Limitations
 pH

 Temp

 Suspended solids

• Systemic

• > CET

• > selectivity* 

• Timing less critical

• >control*



What we learned about 
Contact Exposure Times

 CET crucial
 Got the right product?

 Mode of Action
 HRT (flowages)
 Sediment type

 Granular vs liquid

(See handout)

the old

the new!



So…when does a spot treatment 
become whole lake? 

Wisconsin now requires applicants to calculate whole lake concentration on 
treatments over 5% of the lake surface area. of area

~ < 5% 
of area

Whole Lake
(~5-10% surface area)



Spot/whole lake treatment strategies:
Know your product and application

 Products are soluble; need large areas instead of 
small spot treatment

 5 acre minimum or “bumps” on smaller areas 

 Pellets do NOT “hold”

product in place

 Wind speed/direction

vs



Whole Lake EWM tmts.
What you will need to plan…

• Volume of proposed spot treatment

• Depth (does it stratify?)

• Product label



Volume (acre feet)

Accurate measurements

- Calculated by contour depth

- Current bathymetry (flowages)

- Histograms (for estimates)

- Accuracy important for sub-ppm 
concentrations!

ArcMap Contour Label Contour Depth Interpolated Contour Interval Contour Interval Cum. Volume Cum. Volume Cum. Volume

Bathy Area Contour Area* Volume At Survey Level At 1 Ft Low At 2 Ft Low

ac ft ft ac ft ac-ft ac-ft Water level Water level

1/3h(A1+A2+SQRT(A1*A2))

37.856927 0 0 37.8569 0

1 36.4016 0 to 1 37.127 37.127

2 34.9748 1 to 2 35.686 72.813 35.686

3 33.5765 2 to 3 34.273 107.086 69.959 34.273

4 32.2068 3 to 4 32.889 139.975 102.848 67.163

30.865547 5 5 30.8655 4 to 5 31.534 171.509 134.382 98.696

6 30.1598 5 to 6 30.512 202.021 164.894 129.208

7 29.4622 6 to 7 29.810 231.831 194.704 159.019

8 28.7728 7 to 8 29.117 260.948 223.821 188.135

9 28.0915 8 to 9 28.431 289.380 252.253 216.567

27.418434 10 10 27.4184 9 to 10 27.754 317.134 280.007 244.321

11 26.8959 10 to 11 27.157 344.291 307.164 271.478

12 26.3785 11 to 12 26.637 370.928 333.801 298.115

13 25.8660 12 to 13 26.122 397.049 359.922 324.237

14 25.3586 13 to 14 25.612 422.661 385.534 349.849

24.856228 15 15 24.8562 14 to 15 25.107 447.768 410.641 374.956

16 24.2928 15 to 16 24.574 472.342 435.215 399.530

17 23.7359 16 to 17 24.014 496.356 459.229 423.543

18 23.1854 17 to 18 23.460 519.816 482.689 447.003

19 22.6414 18 to 19 22.913 542.729 505.602 469.916

22.10378 20 20 22.1038 19 to 20 22.372 565.101 527.974 492.288

21 21.4637 20 to 21 21.783 586.884 549.757 514.071

22 20.8330 21 to 22 21.148 608.032 570.905 535.219

23 20.2117 22 to 23 20.522 628.553 591.426 555.740

24 19.5998 23 to 24 19.905 648.458 611.331 575.645

18.997344 25 25 18.9973 24 to 25 19.298 667.756 630.629 594.943

26 18.2077 25 to 26 18.601 686.357 649.230 613.544

27 17.4348 26 to 27 17.820 704.177 667.050 631.364

28 16.6786 27 to 28 17.055 721.232 684.105 648.419

29 15.9392 28 to 29 16.308 737.540 700.413 664.727

15.216609 30 30 15.2166 29 to 30 15.577 753.116 715.989 680.303

31 14.4649 30 to 31 14.839 767.955 730.828 695.143

32 13.7322 31 to 32 14.097 782.052 744.925 709.240

33 13.0185 32 to 33 13.374 795.426 758.299 722.613

34 12.3239 33 to 34 12.670 808.096 770.969 735.283

11.648345 35 35 11.6483 34 to 35 11.985 820.080 782.953 747.267

36 10.7137 35 to 36 11.178 831.258 794.131 758.445

37 9.8180 36 to 37 10.263 841.521 804.394 768.708

38 8.9615 37 to 38 9.387 850.907 813.780 778.094

39 8.1441 38 to 39 8.550 859.457 822.330 786.644

7.365733 40 40 7.3657 39 to 40 7.752 867.208 830.081 794.396



Depth of 
thermocline

∆ 1°C/1 m depth (UW-Madison, et al.)

Things to consider:

Does it stratify?

Spring may have weak stratification

- timing critical

- enough temp gradient?

- presence of other sensitive species?

Lake morphology

Herbicide characteristics

- Other products may mix better

05/08/2008

DO Temp Depth

13.80 13.50 0

13.80 13.40 1

14.30 12.60 2

14.00 12.00 3

13.30 11.30 4

11.90 10.30 5

10.60 10.00 6

9.60 9.60 7

8.40 9.30 8

7.90 9.00 9

4.80 8.50 10

07/30/2008

DO Temp Depth

9.00 25.60 0

9.00 25.60 1

9.20 25.60 2

9.00 25.50 3

9.00 25.50 4

7.60 23.20 5

0.50 18.90 6

0.20 15.90 7

0.00 13.50 8

0.00 11.60 9

0.00 10.40 10



Product Label
Look for concentration 

acid equivalent ?

active ingredient?

DMA 4 IVM is 3.8lbs/gal (a.e.)



Calculate amount of product 

at max label rate in treatment 

area

(2.7)(4.0ppm)(59.9 ac ft)

3.8 lbs/gal ae

170.2 gallons

170.2*3.8 = 647 lbs ae

13.1
8.4
14.1
15.9
2.1

5.3
Σ=59.9

Volume ac ft

Calculate volume of 

treatment area (acre feet)

Know product (a.i. or a.e.)

DMA 4 IVM = 3.8 lb/gal

Navigate = 19% or 0.19 ae

27.6% or 0.276 ai

Note: 2.7 = million pounds 

for acre feet



Calculate volume of epilimnion

or whole lake for unstratified

lakes.

Histograms  or Σ cont vol, 

*assumed 15’ thermocline for example

Rearrange equation to solve for 

concentration based on product:

(170.2 gal)(3.8 a.e.)

ppm =  (2.7 mp/ac ft)(850 ac ft)

0.281ppm or 281 ppb
Should expect whole lake impacts

~850 ac ft



EWM control, but not without a price
Herbicide fate unpredictable
Long-term impacts to aquatic plant community not well defined
Consistent loss of some species*
No eradication
Must have follow up control (e.g. manual, DASH)

Wadley Lake

pre-treatment survey total points 128

post-treatment survey total points 126

2012 present 2013 present p Significant change

Myriophyllum spicatum 13 0 0.00024 ***

Chara 75 101 0.000195 ***

Iris versicolor 1 0 0.320167 n.s.

Myriophyllum sibiricum 7 0 0.007769 **

Najas flexilis 52 7 3.65E-11 ***

Nuphar variegata 4 3 0.717226 n.s.

Nymphaea odorata 21 11 0.065285 n.s.

Polygonum amphibium 1 0 0.320167 n.s.

Potamogeton gramineus 21 8 0.011738 *

Potamogeton illinoensis 45 17 5.85E-05 ***

Potamogeton proelongus 14 37 0.000247 ***

Potamogeton pusillus 14 0 0.000134 ***

Potamogeton zosterformis 4 0 0.045487 *

Schoenoplectus tabernaemontani 2 0 0.15893 n.s.

Schoenoplectus stricta 0 2 0.152419 n.s.

Typha latifolia 1 0 0.320167 n.s.

Sparganium eurycarpum 0 1 0.312546 n.s.

Vallisneria americana 5 4 0.75249 n.s.

Freshwater sponge 0 23 4.01E-07 ***

Aquatic moss 0 1 0.312546 n.s.



Bringing it all together
• A good working plan
• Monitoring ready
• Define methodology

e.g. Whole lake -> monitor -> DASH
• Data sharing/reporting
• Meet later to discuss results

• DNR
• Contractor(s)
• Lake Partner(s)

• Re-assess and Adapt


