Halophytes can salinize soil when
competing with glycophytes, intensifying
effects of sea level rise In coastal
communities

Kristie S. Wendelberger!-2 and Jennifer Richards?

The Everglades Foundation
Florida International University?

GEER 2017

_ it i)




South Florida tod'ay

South Florida ~future
+.6m rise

H. Wanless



Coastal habitats disperse across
the elevation gradient

White Halophyte [ Buttonwood/| Buttonwood/ | Hardwood
Mangrove Prairie Glycophyte | Hammock

'

Mean Elevation Above Sea Level




Saha et al. 2015 Batthmoab b hoearke s
-23 cm water table
20.6 %o

Legend
High : 12.3203 ft

Low : -3.47671 ft

South Florida Water Management District (SFWMD 2015)



Coot Bay Transect
1980
1998
2009

Results
More halophytes
Less glycophytes -,‘_

Saha et al. 2011






1#
§éb level

4

¢ ¢
1#

Sea water phreatic zone

v



Replacement series competition
experiment

| gy ¥y
‘---vf~w—-, i‘ v - : :
e 5 replicates sets/species combo

\ ,i b ..‘.II |

Water from the bottom: 26 and

'3" 38%o0

0% 1mo. 1mao.

26%0 1mMo. 1mao.
38%0 1mo. and 3mo. 3mo.

—
nH o
C%’?(')m' HH HG
' 4:0 31
A I GO




Replacement Series COmpet|t| on
R exper| ment #f L

Halophytes

Glycophytes

Alternanthera flavescens Heliotropium angiospermum






B. maritima

W W ! yA
.uZ?%@'
> - : ,f s & \ '}‘
2% X4 3
L ; ;a.' B

g >
: (‘ g \
N

8 5
‘-
e N

- -0

.

R
S A
‘w"'“.""
IS
L




. B. maritima

B s perennis
] 4. flavescens

| Pis angiospermum

[
I

—
!
N
|
—_
=
o
-~
=
ﬁ
—-
S—
L
Q
e
3
.
Q
-
o
o
S
o
e
5]
—_
—
=,
e —
A
-
<
L

Freshwater




26 (%o)
S Batis maritima vs Heliotropium angiospermum
>
-
= 10 b
ot b -
S , ( b b
A O a 2 2 b — i ==
= 0 || qi;_ag_l__:‘_*-?--—a—;‘.-‘- -
o
T“)’ Sarcocornia perennis vs Alternanthera flavescens
AR b
a4
e
O 10 |
: o b
g 5 b ) 2 W el
b2 a
ﬁj 0 1.2._“__8_1_1&-?;--*‘- Eh
30 cm 18 cm 9 cm
HG 00 04 1:3 2:2 3:1 40100 0:4 1:3 2:2 3:1 4.010:0 0:4 1:3 2:2 3:1 4.0




\

—
=
2
~
-
—
ot
—
S~
e
N
L
-
—
<
O
(a4
-
e
D
—
Q
]
—_
-—
>
D

N

H:G

26 (%0)
Batis maritima vs Alternanthera flavescens

a 8

a 3

:1:!.«'..,,,*.1 a a
—_——_ = N e - — T ==

Sarcocornia perennis vs Alternanthera flavescens

b

b 'Y b b
==,

a a

00 04 1.3 31 40100 04 2:2 40100 04

2:2

(]




B.m.VvsH.a.

1
b D 0 -

((

—_—
—
-~

— ¢ - v
&~ L el

vy

:‘,
—
. p—
—
—
—
o
7
L
-
—
—
N
L
—
—_—
~
LD
—
Qo
S
e
—_—
—
rvy
e

—
~

EEEESECEEESESECEEEEESE

00 04 13 22 31 40100 04 13 22 31 40100 04 13 22 31 40




26 (%0) 38 (%0)

20| Batis maritima vs Alternanthera flavescens !
i ! ’ -
_ S KIS €C ¢ C ¢ ¢ d
¢ b
15 c b ™ i bl b
b b mim b D0 — T
— == 1
10 YR T - - -
3 b b , : =
h) b b === g - o=
b 888 ], — ﬁ == 2
o 222 3 2 ala ™ amem o -
— <
8 Batis maritima vs Heliotropium angiospermum ﬁ b b b l b
~ 15 b b T [:] S | S
R ' - b a
] T EETL G b
- — ) 3 o
E 1 % | B . kil
i ) b & a
<3 . a b b b —
v ° a $ - & — Rl = *
¢ E p : a ¢
ks S I hera fl ¢ ' v
— Sarcocornia perennis VS Alternanther: vescens . . >
5 1« arcocornia peren llternanthera flavesce . ¢ .L | L 5
k., 15 - EF b\ S
b b @ 2 am
b b - E
- - 03 a a
e - - -
g b & % B _."_ T — i T
e -~
: ) h h a * - é * a
> a a N il — 2 b A
M O e 2 ] 2. T e _T
b
15 Sarcocornia perennis vs Heliotropium angiospermum 8 & ¢ ¢ 2 b
C C l\ é
> b ¢ LS A
b b é | * a Q E a a . a $
10 1 5 a b R R e — g =
) TEEE '!' R = -
- .‘ - -
) A W A —— -
0 L;;;‘-_L;'_.L-L_“.-;.L;‘L =
30 cm 18 cm 9 cm 30 cm 18 ¢cm 9 ¢cm
HG 00 04 1:3 222 31 40100 04 1.3 22 3.1 40100 04 1.3 22 3:1 40 00 04 113 222 31 40100 04 1:3 222 31 40000 04 1:3 222 3.1 40




B. maritima vs A. flavescens B. maritima vs H. angiospermum
70

70 Shoot
60 Root

Ell(;(tt Halophyte
A !
A A

0:4 123" 2:2 " 3:1 4:0 0:4 1:3

Glycophyte

-9

S. perennis vs A.ﬂa\'escens S. perennis vs H. angiospermum

60

50
40

Biomass (g)




Conclusions

\ \

I The more halophytes

? |

1

.the saltier the soil
YRR TN I T

\OSIT]O'[IC or 1onic stress decreases blomass and overaII
photosynthe5|s Pl _.o‘{/ Y '“”L”)’. R i
.//.

| ,,y b\t
SN et /l\ N S S
I\/Iay mcrease the rate of plant communlty change
SR B VU RRMEN S s SN ,/ \._f ’\ﬁ;l;".,,’_i | '

;?’,(' X




Acknowledgements

Committee: Dr. Jennifer Richards, Dr. Steve Oberbauer, Dr. Mike Ross, Dr. Tiffany Troxler, Dr. Eric von
Wettberg, and Dr. Kequi Zhang.

Funding: NPS George Melendez Wright Climate Change Fellowship, Kelly Tropical Botany Scholarship
(FIU), NSF/FCE LTER REU Program, FIU Doctoral Evidence Acquisition Fellowship, FIU Dissertation
Year Fellowship, Sigma Xi.

Collaborators: Jimi Sadle (ENP), Dr. Sonali Saha (IRC), Daniel Gann (FIU), Dr. Kevin Whelan and
Pablo Ruiz (SFCN).

l_abs: FIU GIS Lab: Himadri Biswas, Evan Cook, Julian Gottlieb, Peter Harlem, and Matthew Toro. Dr.
Evelyn Gaiser: Franco Tobias, Rafael Travieso. Dr. Suzanne Koptur. Dr. Scott Zona. Dr. Len Scinto:
Diana Johnson. Dr. Steve Oberbauer. Dr. John KominosKi.

Undergraduate volunteers: Carolina Chiou, Rachael Johnson, Stephanie Lagoria, Angie Luna, Deilys
Nunez, Mary Rose, Nelson Salgado, and Alejandro Valdesuso, Anamaria Zambraro.

Technicians: Jerry Alvarez, Jonathan Hernandez, Oliver Ljustina.

Graduate Students and Postdocs: Dr. Beyte Barrios, Sean Charles, Christine Beck, Jesse Blanchard,
Ross Boucek, Catherine Bravo, Claire Burgett, Mike Bush, Dr. Justin Cummings, Lilly Eluvathingal,
Rebecca Garvoille, Brittany Harris, Greg Hill, Matt Holden, Dr. lan Jones, Dr. Jessica Lee, Sylvia Lee,
Edward Linden, Luke Linhoff, Dr. David Lagomasino, Jose Luciani, Dan Merselis, Tim Perez, Jennifer
Possley, Vivian Maccachero, Jonathan Moser, Dr. Emily Nodine, Dr. Palo Olivas, Danielle Ogurcak,
Kelsey Reider, Nico Sebesta, Shelby Servais, Nick Shulte, James Stroud, Jennifer Sweatman, Vanessa
Trujillo, Dr. Steven Whitfield, Ben Wilson, Dr. J.C. Veilleux.

Family and Friends: Susan Wendelberger, Richard Wendelberger, Sandra Wendelberger, Megan
Hancock, Sally Kurtz.



i

\ -
’/
“w
P~
. -
o)
2
v
» \
P T
< V¢
e
.Y
|
)
f
L
gt
N
-



,._, \
Black Mangrove %
B Buttonwood \
Bl Mixed Mangrove
Water
0 Halophyte Prairie
" Hardwood Hammock
Mud Flat
7" Red Mangrove

Bl White Mangrove




<
=
=
=
[a 9
=
<<
(%]
<
=
S
5
=
=
T
o
(%]
>
(%]
]
+—
_
>
(e}
(9]
()
oo
©
=



