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Sawgrass marsh builds peat soil on top of the limestone only in freshwater
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Intrusion of saltwater causes sawgrass dieback and mangrove expansion.
Freshwater peat soil begins to degrade with exposure to saltwater.
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& Salt stress can cause:

& Mature plant death
®Reduced plant size

®Decreased growth rates

&Suppressed sexual and asexual reproduction



Evawies Vol 18,409, 5. 311321 Gaptemow 1990

® Example: Vallisneria americana HEE ot sem s

Light Conditions

can tolerate:

Encironsental Laborators
Vickiburg. Mississippi 3915¢

ABSTRALT. The grawii, murpholagy, sad clhemlea! couposidon of Hydrilie sertieitiato, Myriophylim spicatum,
arwricans were comparcd amang diferent ity sad light conditioes.

wa grabially sdjuded 1o saliaitics of 4. 3, 4. 6, and 135 Wids dac
exception of /L. verticitiata, the wymalic wacruphyiey exsmied oy be Oavdered Carpuatinn mesice that arc able
10 adopd 0 salinicles omethird (ke stoength of wew water. Witk incraeing waliity, i Liflorcuence peoductlon
decroased fu 32 spiconim and P. prfiliotus, yet ameual uprodussion in fhe Laties spesics by nedergronnd buds

® 5.0 ppt or less . e
6.6 ppt Reports are not consistent! ==

lin water qualits (Remp
Bar). Al
te com mu
s of tributaries, the
eacer qualiey factor i
confounded with the
tal conditions {1 bara-

"ce of submersed m:

. whie had previously domimated the Tt oug Wi P
zoue of e Chesapeake Bay region, During 1989 sphytes ia the: tidal [reshwater region of the Po-
and 1984 1aere was a resurgence of phytes  tomac River estuary was the introduction of « uew
n in the tili) Freshwater zone of the Potowi: species, monaceions Hyasila vertcitiata (Sceward et
estuary, ) trato , Vo al. 19R4; Ryhicki er al. ] 9R5). Because of the highly

e amerenno, Zannicheils patustrii, Potsimegetsn cowpetitive rature of the diaccions biocype of chix
pectinato, Heterauihenn dubiz. and Mvropkylium spi i v e sow heasteen United Staces,

aatum (Rybicki el ol ). Changes in distribution ecious 11 vertillatn may outcompetc native

% 1900 Extuams Ivwcl Faciradon 0160AMTH0-DI0I11. 11801500

This comtent dvwnladed by the muthortzed wer rom 192 16852 218 oa Fr, 30 Nov 2012 11.49:58 AM
'All e syt 0 JSTOR Terms and Conditions



What factors impact plant salt-tolerance

&Increasing salinity (gradual vs abrupt)

&Salt used for increasing salinity level



Salt source matters!

& Plant response to saline conditions is
significantly affected by the

& This effect is due to differences in
of salts (More
Na and Less S, Mg, Ca, B).

& In this study, effects of salinity induced
by was similar to
seawater.

Testing salt stress on aquatic plants: effect
of salt source and substrate

Mohsen Tootoonchi & Lyn A. Gettys




What factors impact plant salt-tolerance

&Increasing salinity (gradual vs abrupt)
&Salt used for increasing salinity level

® Variability among ecotypes



Variability among ecotypes

& Vallisneria americana
& 26 different ecotypes from FL
& Except 2 from Indiana and Idaho




Variability among ecotypes

1- What 1s the salt tolerance threshold of V. americana?

2- Is there a difference 1n salt sensitivity among ecotypes?



Salinity experiment

%' Plants were grown in 14 oz pots
v/ 4 Replication
¥ 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 6 weeks of increased salinity




Plant evaluation

%= o’
= %
Visual evaluation: plant health Shoot biomass: aboveground biomass was
was rated a number between 0 destructively harvested and dried for two
and 10 weeks (65 °c)

0= Dead; 10= No visible . W,—W,
Relative growth rate = —*
damage TT




Salt tolerance threshold

All 26 ecotypes 1n the same pool

Lower growth 1n 0.2 than 2 ppt
Reduced growth at 10 and 15ppt
All ecotypes died at 20 ppt
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Growth rate
R2=0.70

Source P

<.0001
<.0001
<.0001

Ecotype
Salinity 76.9
Ecotype*Salinity 125 125 2.9

Visual evaluation
R2=0.82

P
9.4
316.7
1.8




Exponential decay

EC calculation

& Effective concentration (EC) that can reduce
a percent of plant population/biomass

Biomass

Salinity

d

=
1 + exp[ b(log(concentration) — log(ECs))]

U: plant response; d: upper limits of the plant response (control treatment); ECs,: concentration required to
reduce the biomass by half b: proportional to the slope of the curve around ECs,.



EC, values

¢ EC,, for three ecotypes with the Ecotype [ECso (ppt)
highest and lowest growth rates




Summary

& Salt tolerance could differ among ecotypes.
& Most ecotypes stopped their growth at 10 ppt and decayed at 15 ppt.

& Average EC;, across V. americana ecotypes was 3.9 ppt.

® The most salt tolerant ecotype had positive growth even at 15 ppt!



6 ecotypes

Salinity(ppt)
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