
Pilularia

Pilularia thin tube green plant with 
induvidulized enery storage nuts and 
inteconnected with a runner root system. Energy Storage Nut Section of Steam    Slice though Stem 

Genneration of layered striated 
patterns though slices of stem.
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Cellular Growth of Azolla with Anabaena

Anabaena chain

Anabaena

Azolla Spore with Anabaena Anabaena
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Azolla Color Change

Azolla

Cellular Growth

Single Branch Leaf 
Geometry

Cluster Branch Leaf 
Geometry

Cluster Branch Geometry Cluster Branch 
Geometry
Alternating

Cluster Branch Leaf 
Geometry
Assembled

Root  Geometry
Roots divide into 55 
parts.

Root Slice

Abstracion of root
Interconnected layered 
parts.

Electronic Microscope Scan of Azolla
Showing the texture and layering of the leaves in a cone-like pattern.

https://dissolve.com/video/Coloured-scanning-electron-mi-
croscopy-SEM-water-fern-Azolla-rights-managed-stock-video-footage/002-D30-11-506

Marsilea

Slice of the steam reveals 
porous material.

Movement of the water clovers fuctioning as a mat on the 
surface water.

Marsilea veins of leaf.

Marsilea in the water. Marsilea Energy Storage

Microscopic stem slice.

sketch microscope biologydiscussion.com

Regnellidium

Pattern from microscopic 
surface leaf.

Slice of 

Slices represent the spongy 
material of the stem and roots.

sketch microscope biologydiscussion.com

sketch microscope biologydiscussion.com

www.researchgate.net

Salvinia

Cellular pattern on leaf surface.

Water collectors abstracted on surface 
of leaf.

Salvinia veins of leaf.

Salvinia Sporewww.researchgate.net

Salvinia veins of leaf.

Salvinia Plant sketch

Observation of growth.
Electronic microscope san of leaf surface.

The average human 
exhales about 2.3 
pounds (kg)of carbon 
dioxide on an average 
day. (Slate.com)
The average human 
produces 839.5 pounds 
(kg) of carbon per year.

Solve a Problem with a Problem.

Light Graidient

Growth Rate

Lakes without 
Salvinia

Lakes with
Salvinia

Current Problem
Invasive

Can create mats up 
to 2 ft thick on the 
water surface.

A cow on overage releases between  
154-264.5 pounds (70 -120 kg) of 
Methane per year. Methane is 23 
times higher than the effect of CO2. 
Therefore the release of about 220 
pounds (100 kg) Methane per year 
for each cow is equivalent to about 
5,070 pounds (2’300 kg) CO2 per 
year. (Environmental Impacts on Food 
Production and Consumption. 
timeforchange.org)

Troposphere
-Clouds
-Air planes

Stratosphere
-radiosonde

Mesosphere
-Meteor

Thermoposphere
-Aurora

Exoposphere
-Satellite

9% >1%22% 28% 29%

A typical passenger vehicle 
emits about 4.6 metric tons of 
carbon dioxide per year. This 
assumes the average gasoline 
vehicle on the road today has 
a fuel economy of about 22.0 
miles per gallon and drives 
around 11,500 miles per year. 
(EPA.gov)

 Maximum rates of carbon 
dioxide uptake were 20-23 
mg to 30-35mg in a 3meter 
by 1.8 meter  containment.
(. J. M. Sale, P. T. Orr, G. S. 
Shell and D. J. C. Erskine 
.”Photosynthesis and 
Growth Rates in Salvinia 
molesta and Eichhornia 
crassipes”)

Total Emissions in 2017 
= 6,457 Million Metric 
Tons of CO2 (EPA.gov)
On average, about 2.57 
million pounds of carbon 
dioxide is emitted into 
the air every second. 
(usa today).

 In 2018, emissions of 
carbon dioxide (CO2) by 
the U.S. electric power 
sector were 1,763 
million metric tons 
(MMmt), or about 33% 
of total U.S. energy-re-
lated CO2 emissions of 
5,269 (MMmt).

Conceptual

Salviniales

SalviniaceaeMarsileaceae

Marsilea Regnellidium Pilularia Salvinia Azolla

Progession of Salvinia into the United States 
All recorded location of Salvinia 2015-2018
Origin of Salvinia

New Location of Salvinia as of 2018
Fishery and and Wildlife 
2018 Data from Center for Agriculture and Bioscience International

Colette C Jacono, Tracy R Davern and Ted D Center. “The Adventive Status of Salvinia minima 
and S. molesta in the Southern United States and the Related Distribution of the Weevil 
Cyrtobagous salviniae” Castanea. Journal. Vol. 66, No. 3 (Sep., 2001), Print. 214-226 

Salvinia  location in the  World

Single Cluster 
Salvinia

Cluster 
Salvinia

Atmoshpere
Separates Outerspace Layers of Atmoshpere

Water ferns acts as a 
form of atmoshpere 
between air and water.

Air

Salvinia
Water

Water

Air

Salvinia molesta can double in size in 4 to 10 days under good conditions making it an aggressive invader. 
(Texas Invasive Species Institute)
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Atmosphere

Family Tree
All have seperate nodes that work as a matted system  
and creates a barrier whick filters light. The mat absorbs 
carbon, methane, oxygen and other gases and nutrients 
fro the water and the air. 

 The overall problem is the green house gases in the 
atmoshpere causeing the climate of the earth to change. Salvinia is 
a super invasive plant which creates thick mats over lakes and 
bayous. The mats create a new evironment under the water which 
is hazardous to the wildlife living the the water. The idea is to 
ackowlege the positive characteristics of Salvinia to create a better 
evironment at a micro and macro level. The goals is to use the 
invasive pest plant  to help solve climate change. 

Green change to Red 

Plant

2.5cm - 3.5cm

Leaves 0.1cm, 10cm

4cm below the water 

Asia and Australia

Heterosporous fern, microspores and megaspores

Asia, Australia, USA, South America 

Creates fresh mats over still fresh water. Water pH 
range of 3.5 to 10, but optimum growth occurs in the 
pH range of 4.5 to 7 and temperature range of 18oC 
to 26oC.

Azolla  filiculoides 

Fern, invasive, clustering rhizomes 

layered rectangular leaves, spindly thin roots 

Natasha Maloney

Natasha Maloney

2020

Janurary
Thursday 30th

9:30am

This specimen was ordered online from Carlolina Biological 
Supply Company and was mailed to Natasha Maloney within 
3 days of the order. The specimen was recieved wrapped in a 
damp papertowel inside of a plastic ziplock bag. Once 
recieved the specimen was place in a glass bowl with filtered 
water.

azolla-comparison university of �orida
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Blue-Green

Cyanobaterium

Anabaena

Nitrogen-�xing 

Forms a symbiotic relationship with Azolla because the Azolla 
offers a micro climate. 

2-10 micrometre diameter

7.2 million base pairs long

2-10 micrometre diameter

 cosmopolitan genus and occurs primarily in freshwater, although a few 
species are found in marine environments.

N/A

N/A

N/A

N/A

N/A

N/A
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Fern, invasive, clustering rhizomes 

Green 

Invasive Plant

0.4 to 2 centimeters

Leaves 0.5cm to 190.5cm 

 Can form mats up to three feet thick

Southern Brazil 

heterosporous 

Oval ruffle leaves, clustered spindly roots 

Asia, Australia, USA, South America  Africa 

Salvinia

Extermely invasive plant which clusters create thick 
mats and block the light underneth choking out most 
things living under it.

Natasha Maloney

Natasha Maloney

2020

February 

Friday 1st

12:30pm

This specimen was ordered online from Etsy and was mailed 
to Natasha Maloney within 3 weeks of the order. The speci-
men was recieved wrapped in a damp papertowel inside of a 
plastic ziplock bag. Once recieved the specimen was place in 
a glass bowl with filtered water.
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https://www.encyclo-fish.com/EN/sections/freshwater-plant.php

Freshwater plant and it can grow above the water surface or 
entirely submerged in water. Its reproduction is by way of 
asexual reproduction and tends to prefer moist soils for it to do 
well when grown totally submerged.

Green can have red edges

Plant 

2-10 cm height Roots 22.86 below the water surface

 2 - 20 cm

1.27cm leafe span, 4 cm stems

Australia

heterosporous fern, microspores and megaspores

Fern, invasive, clustering rhizomes 

cloverlike leaves, thin tubal stems, spindly thin roots 

USA, Canada, South America, Australia
Cluster on edges of water and floats on water.
Best in water temperature  between 18°C and 28°C.
The ideal pH range for the tank should be between 5 
and 7.5. The GH of the water should range between 
1 to 20 dH.

Marsilea
https://www.aquariumdomain.com/adSocial/index.php/marsilea-sp/

Natasha Maloney

Natasha Maloney

2020
Janurary

Thursday 30th

9:30am

This specimen was ordered online from Carlolina Biological 
Supply Company and was mailed to Natasha Maloney within 
3 days of the order. The specimen was recieved wrapped in a 
damp papertowel inside of a plastic ziplock bag. Once 
recieved the specimen was place in a glass bowl with filtered 
water.
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Green 
Plant  

0.1cm-1.2cm stems

leaf  0.3cm - 4 cm, stem 1 cm long  1.5cm  wide

aquatic leaflets (30 mm long 3 40 mm wide)water surface

Southern Brazil 

Green 

Fern, invasive, clustering rhizomes

2-lobed leaves , thin tubal stems, spindly thin roots 

Argentina, Brazil, and Uruguay

Cluster mat covering fresh water.
Fresh water pH range of 3.5 to 10, but optimum 
growth occurs in the pH range of 4.5 to 7 and 
temperature range of 18oC to 26oC.

Regnellidium

N/A

N/A

N/A

N/A

N/A

N/A
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Green

Plant

11cm

3 and 10 cm long.diameter

Califonia, North America

narrowly cylindrical and taper to a point

Fern, invasive, creeping rhizomes

leaf, (stalkfiliform fronds), roots (spheric sporocarps)

South America

Invasive fresh water creeper. Lives in wet muddy 
environment.

Pilularia Americana

2-3mm

Fresh shallow water, with fronds emerging into the air or 
growing completely emersed fronds completely out of water, 
though preferring to be rooted in wet mud.

N/A

N/A

N/A

N/A

N/A

N/A

https://jeremybiggs.wordpress.com/category/natural-ponds/
Pilularia sciencephoto.com
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