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Overview
Plastics – they’re everywhere?!

Chemical properties & degradation

Microplastics

Fauna, vegetation, and biofilms. 

Oh my!

Wetlands: the secret superheroes

Mesocosm 1 
Plants vs. Microplastics

FIGHT!



Laysan Albatross and Plastic
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Great Pacific Garbage Patch
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Plastic Application

National GeographicThermoFisher Scientific

Commercial Industry Supply

National Geographic



Degradation
Abiotic

 UV light

 Temperature

 Water

 Atmospheric Gases

Biotic

 Insects

 Microorganisms

 Fungi

Yang J. et al. 2014



Plastic to Microplastic (MP)

Secondary 
MPs

Primary MPs

Sized: 5mm → 1µm



Texas Water 
Quality 
Standards

Proposed ChangesTCEQ 2020 TCEQ 2020



Chemical and 
Structural Toxicity

 Hydrophobic surface

 Leach out potentially toxic 
compounds: phthalates, 
BPA, polystyrene 

 MPs attract DDT, PCB, lead

Rochman et al. 2013

Crawford and Quinn 2017



Adverse Effects 
on Fauna

(Sonnenschein and Soto 1998; Foster 2006)
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Crawford and Quinn 2017

Persistent Organic Pollutants (POPs)



M. edulis Mussel Toxicity
 Blue Mussel ingest MPs

 MP vehicles→ High 
pyrene levels

 High pyrene = negative 
effects

 Compromised immune 
system

 Oxidative stress

 Neurotoxicity

Barnegat Bay Partnership



Ecotoxicological 
Effects in Fish

 Abundance in feeding types: 
filter feeders > omnivores > 
carnivores

 Block intestinal tracts →
reduce feeding

 Cause bioaccumulation of 
POPs like PAHs, PCBs

 Liver damage

Japanese Medaka 
(Oryzias latipes)

Bighead Carp 
(Aristichthys nobilis)

Hybrid Snakehead
(Channa maculata×Channa argus)

Indian Major Carp 
(Cirrhinus mrigala)

Blue Whiting 
(Micromesistius poutassou)

Atlantic Horse Mackerel 
(Trachurus trachurus) 
(+ 8 more species)



MPs Found in 
Humans

 MPs in waste → intake of PP 
packaged beverages

 Plasticenta

 12 MPs in human placentas



Vegetation Impacts

Common Duckweed
Lemna minor



Biofilms - Adsorption Culprit?

 Mutualistic- vegetation & bacteria

 Filmy matrix:

 Extrapolymeric substances (EPS)

aka ‘Sticky blob’

 Biosorption of metals

 Retain MP

Baldotto et al. 2011



Wetlands



Wetlands as Filtration: WWTP

THIBODAUX, LA



Microplastic 
Retention

Vegetation

Present

Absent

MP Size Class

None

43-250µm (small)

250-500µm (large)

Fertilizer



Microplastic Retention



Sample Processing

WPO (wet peroxide 
oxidation) of 

vegetation sample

Density separation 
protocol 



Water sample 43-250µm, 72 MPs

Veg sample, 43-250µm, 12 MPs

N3, 42 MPs



Microplastic Abundance
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Microplastic Size Class

Control

Vegetated

Vegetated > Control 
p=0.0074

Small MPs > Large MPs
p < 0.0001

Vegetation plays a role in  
aggregation of MPs



Microplastic Abundance
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Vegetation Surface

Surface Water

Surface water > Tissues 
p < 0.0001

Small MPs > Large MPs
p = 0.0108

MPs sticking around more 
than on vegetative tissues

…but are the plants okay?



Plant Growth Response
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Cumulative stem height 
increased July → August

p < 0.0010

Stem density 
increased July → August

p < 0.0010

No significant difference 
between Control, Small, and 

Large MPs;  p < 0.0010
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Photosynthetic Response

Both parameters: No 
significance in size class

p = 0.5775

Only stomatal conductance 
increased July → August

p < 0.05

Higher temperatures = increase 
stomatal conductance
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Implications for Management

 MPs stick around plants more than 
on them

 Smaller = more abundant

 43-500um HDPE MPs not inherently 
toxic

Use wetland vegetation to reduce MPs? 

THIBODAUX, LA



Use wetland vegetation to reduce MPs?

 MPs Density change → weathering & 
biofouling 

 Integrated into sediments

 Less time in surface waters = less time 
available

 Less contaminant transfer

(Helcoski et al. 2021) 



Future Study

 Mesocosm 1 study design + 
sediment MP abundance

 Additional aquatic 
vegetation functional types: 
submergent & floating

 Floating vegetation tissue 
type: root vs. leaf

 And so many more! 



Questions?

Microplastic “Mike”Sagittaria “Sally”

Email: lexiw@ucratx.org
Phone: 325-655-0565

Thesis copies available upon request 


