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www.wnps.org/invasive_species.htm 

Cattails
(Typha spp.)

http://www.fs.fed.us/r9/forests/white_mountain/ecosystems/WMEDN/nnis_plants/nnis_forest.htm

Wetlands are threatened by 
invasive plant species

http://www.wnps.org/invasive_species.htm


37 known cattail species; 4 in U.S.



Typha x glauca  
Hybrid cattail (F1)

INVASIVE

Typha latifolia 

Common or 
broad-leaved 

cattail

NATIVE

Typha 
angustifolia 

Narrow-leaved 
cattail

EXOTIC?

INVASIVE

3 Typha species in the Midwest



Typha x glauca is degrading wetlands 
due to aggressive growth



How do we identify Typha species?



Introgression: Complex mixture of parental 
genes that leads to “hybrid swarms”

Advanced Generation Hybrid (AGH) (≥ F2)
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    T. x glauca 

          F1 
    T. x glauca 

      P 
T. latifolia 
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T. angustifolia 

          F2 
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          F2 

          F1 
    T. x glauca 



Research questions
What is the relative abundance of 
parental versus hybrid cattails in the 
Midwest?

Do we detect fertile hybrids that 
backcross to parental species? (i.e., 
evidence of introgression? 

How accurate is our morphological 
identification?



Molecular markers: 

ATATATATATAT

GATGATGATGAT

TAACTAACTAAC



Microsatellite markers
-Length of microsatellite sequence or number of 
repeats       may be different among species
-Flanking regions     are conserved, so they can 
be used to develop primers

TAC
http://www.ncbi.nlm.nih.gov/genome/probe/doc/TechSTS.shtml

5 repeats = 15 bp

7 repeats = 21 bp

3 repeats = 9 bp



Detecting hybrids in mussels
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 39 cattail populations in 7 MW states
~5 individuals per population (n=178)

Sampling



35 Microsatellites tested… 
but only 6 worked well

• 11 from Typha angustifolia (TA)
• 4 diagnostic

• 17 from Typha minima (TM)
• 2 diagnostic

• 7 from Typha latifolia (TL)
• None diagnostic

Typha minima
(European)



Diagnostic molecular markers are 
absolutely essential 

Typha angustifolia Typha latifolia Typha x glauca 

331 bp 331 bp348 bp

348 bp

☛ If peaks are equal for A and L → can’t 
     differentiate them or detect hybrids
☛ Peaks shown are analogous to bands in a gel



 TA 3 TA 5 TA 8 TA 16 TM 4 TM 6

1 G G G G G G

2 G G G G G G

3 G G G G G G

4 G G G G G G

5 G G G G G G

 TA 3 TA 5 TA 8 TA 16 TM 4 TM 6

1 G G G L L G

2 G G G G G G

3 G L L L G G

4 G G G G G G

5 G G G G G G

Set of multiple microsatellites 
allows identification of AGH



Q1: What is the relative abundance of 
parental versus hybrid genotypes?

Geddes et al. in prep.



Q2: Do we detect fertile hybrids that 
backcross to parental species? 

Geddes et al. in prep.



Q3: How accurate is 
morphological identification? 

22%

9%

27%

Wrong morphological ID 78%

Wrong morphological ID 91%

Wrong morphological ID 73%

Geddes et al. in prep.



• Morphological ID is not accurate/reliable
• Relative abundance of parental species was 

low compared to AGH hybrids 
         → Introgression is widespread
• Backcrossing of hybrid to native parent (T. 

latifolia) was ~3X greater than to exotic parent
• The hybrid may be replacing both parental 

species → extinction by hybridization for the 
native cattail

          - Seed banking for T. latifolia to preserve
             genetic diversity? 

Conclusions



What to do?
• “Management and conservation is easiest  

when no introgression occurs”
       - Hybrid swarms are a virtually intractable  
          problem 

• Work on rapid detection of hybridization and 
fast response → TOUGH and TOO LATE, but 
maybe we can try with other species? 

        - 2 new cases of Typha invasion

http://labs.russell.wisc.edu/peery/extinction-of-species/



Typha laxmannii (Graceful cattail)
Found in Milwaukee, WI – Classified as prohibited

Photo courtesy of Kelly Kearns, WI-DNR

http://alienplantsbelgium.be/content/typh
a-laxmannii



20 primers tested → 8 supported the 
identification of the species as different from 

Midwest cattails 
(3 overlap, 6 need to be retested, 3 did not work)



• Given morphological characteristics and our 
molecular results → samples belong to 
either T. laxmannii or T. minima 

• Both species have been thought to be 
synonymous, with very similar morphology



24 synonyms…

T. minima



• Native to temperate and tropical 
regions (FL, Caribbean)

• Problem: Found in IL, WI, and OH
• Morphologically ≈ Midwestern 
cattails

• Can hybridize with T. latifolia and 
T. angustifolia (Smith 1967, 2000)

• Analyzed WI samples using our 
primers

   ☛ Find out what happened in next 
        talk by Alice Thompson!

Typha domingensis (Southern cattail)

https://pfaf.org/USER/Plant.aspx?
LatinName=Typha+domingensis



Cattail morphological ID based on leaf width and 
inflorescence gap is not accurate
Typha taxonomy needs revision

         - Incorporate new info from molecular analysis
More Eurasian cattails will spread and presumably 
hybridize with Midwestern cattails, given globalization 
and climate change, and genus characteristics
Rapid detection and response is critical

         -But hybridization makes this even harder   
           than it already is (cryptic invasions)

    -Research-wise, we lag behind the invasions 
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