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@ C urre nt PSRN  MANGROVES

Sawgrass marsh builds peat soil on top of the limestone only in freshwater

Sea level rise ———
and saltwater
Intrusion

SALTWATER
. SAWGRASS

@ Saltwater Intrusion

Intrusion of saltwater causes sawgrass dieback and mangrove expansion.
Freshwater peat soil begins to degrade with exposure to saltwater.

SAWGRASS DIEBACK STORM SURGE
OR SEA LEVEL RISE

Sklar, F.H., Meeder, J.F., Troxler, T.G., Dreschel, T., Davis, S.E. and Ruiz, P.L., 2019. The Everglades: At the
Forefront of Transition. In Coasts and Estuaries (pp. 277-292). Elsevier.



Aerial photo

& Saltwater intrusion leads
to peat collapse and
made these ponds or
potholes in the
Everglades National
Park.

Everglades Foundation/Stephen Davis




& Salt stress can cause:
& Mature plant death

Salt stress & Reduced plant size

& Decreased growth rates
& Suppressed sexual and asexual reproduction



Variability
among
ecotypes

How are Florida ecotypes of
tapegrass impacted by increased
salinity”?

|s there variability in salt tolerance
among tapegrass ecotypes?
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Tapegrass, Eelgrass, or Wild Celery (Vallisneria
americana Michaux): A Native Aquatic and Wetland
Plant’
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Variability among ecotypes

® Tapegrass ecotypes

& 24 different ecotypes from FL
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Factors that impact plants ability to
tolerate salt

¢ Increasing salinity (gradual vs. abrupt)

»Salt used for increasing salinity level
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Testing salt stress on aquatic plants: effect

S alt S Ourc e m atte I' S ! of salt source and substrate

Mohsen Tootoonchi & Lyn A. Gettys
¢ Plant response to saline conditions is
significantly affected by the salt source.

& This effect is due to differences in elemental
composition of salts (Na, S, Mg, Ca, B).

¢ In this study, effects of salinity induced by
Instant Ocean was similar to seawater.

¢ Instant Ocean appears to be a good proxy for
mimicking seawater.

@ Springer
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Factors that impact plants ability to
tolerate salt

¢ Increasing salinity (gradual vs. abrupt)
»Salt used for increasing salinity level

sVariability among ecotypes

Do ecotypes have different abllities in tolerating salt?

11



Salinity experiment

%' Plants were grown in 14 oz pots
v/ 4 Replications
¥ Plants were allowed to grow in freshwater for 4 weeks

® Saline solutions were produced using Instant Ocean aquarium mix

g Salinity levels: 0.2, 2, 4, 10, 15 and 20 ppt

@) Plants were exposed to 5 weeks of increased salinity
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Plant evaluation

s o’s
= %
Visual rating: plant health was rated a Shoot biomass: aboveground biomass
number between 0 and 10 was destructively harvested and dried for
0= Dead two weeks (65 °c)
W, —W
10= No damage Relative growth rate = TZ—T :

2 1
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Is there
variability
among
ecotypes?

Source
Salinity
Ecotype

Ecotype x Salinity
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Growth rate Visual rating
rz=0.71 r2=0.87

DF P F P

4 8871 <0001 508.43 <.0001

23 964 <0001 11.02 <.0001 ;
92 333 <0001 295 <.0001
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Growth rate (mg day™)

10 15 2 : - 4 10 15
Salinity (ppt) Salinity (ppt)

Lower growth and visual rating at 0.2 Growth rate | Visual rating
than 2 ppt r2=0.71 r2=0.87
SRl A D Sowce  DFIF [P |F P

decreased growth at 4 and 15 ppt

Ecotype x Salinity | 92| 3.33| <.0001 2.95| <.0001

All ecotypes died at 20 ppt
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Exponential decay

LC calculation

Lethal concentration (LC) of salt that reduces plant %
biomass and quality by 50% compared to control §
treatment. i
q Salinity
U

= exp[ b(log(concentration)) — log(LCxy))]

U: plant response; d: upper limits of the plant response (commonly control treatment but here 2 ppt
treatment); LC;,: concentration required to reduce the biomass by half b: proportional to the slope of
the curve around LC,,



Exponential decay

LC calculation

Lethal concentration (LC) of salt that reduces plant
biomass and quality by 50% compared to control
treatment.

Biomass

S

Salinity

d

e 1 + exp[ b(log(concentration)) — log(LCxp))]

U: plant response; d: upper limits of the plant response (commonly control treatment but here 2 ppt
treatment); LC;,: concentration required to reduce the biomass by half b: proportional to the slépe of
the curve around LC,,



LC, and LC, and the
95% upper and lower
confidence intervals.

NA, Ecotype did not
show a significant
response to salinity
gradient.
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Overall Ranking

Ecotypes were
numerically ranked
from “best” to
“‘worst” based on
visual rating, growth
rate, LC, and LC,.




LC;, values

LC, LCq

Rank Ecotype
YPE (ppt)  (ppY)

1 Bird
LC;, for 2 ecotypes with the highest 2  Mann
and lowest salt tolerance 29 \Weekie

23 Harris

20



Summary

& Salt tolerance differed among ecotypes
(growth rate and visual rating).

LC, LCq
. Rank Ecotype
® Most ecotypes stopped their growth at 10 (PPt)  (pPY)
ppt and decayed at 15 ppt. 1 Bird
2 Mann
¢ One ecotype tolerated 15 ppt! 5 Weekie
& On average, tapegrass had an average 23 Harris

LCs, of 5 ppt. 21
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OF CHANGES IN SALINITY

Salt tolerance assessment of aquatic and wetland plant:
increased salinity can reshape aquatic vegetation
communities
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