. ANALYSIS OF LACUSTRINE SEDIMENTS AND THEIR EFFECT ON SUBMERGED AQUATIC
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Key Findings

1 Sites found in the southern portion of the lake (Ritta Island) contain approximately 30-40 times more organic matter (58-80%) than sites within Fisheating Bay (1.4-2.2%) or
Indian Prairie (< 1%) sites. Similarly, sediments with high organic matter content generally exhibited more reducing conditions (-27 to +21 Eh) compared to sites with more
mineral composition (-11 to +145 Eh).

J High organic matter in the sediment was the strongest predictor of poor plant performance (R%? =0.55), accounting for over half of the variability in overall Vallisneria americana
growth. Sites with >20% organic matter significantly inhibited plant growth, particularly root development (R? =0.60).

V. americana total biomass growth exhibit positive relationships with redox potential, confirming that more oxidized sediments support better overall plant growth.

. The growth of V. americana substantially increased sediment redox potential across all Lake Okeechobee sediment types sampled, creating approximately 150-250 Eh higher
redox values compared to bare sediments.

- Sediment from Fisheating Bay, site 280, represented the “sweet spot” for V. americana growth, the combination of moderate redox potential (~¥67 Eh) and modest organic
content (~2.2%) supported optimal root to shoot ratios and produced significantly higher biomass production and plant establishment.

[ The most significant finding is the reciprocal relationship between sediment conditions and plant growth. V. americana growing in oxidizing, moderately enriched sediments
actively maintain oxidized conditions and exhibited the best growth and strongest sediment oxidizing effect.

Results
. . = | - : TN '
Percent Organic Matter by Site | -y 180 | | N (103 S66
' Flocculent | e
= In-Situ Redox (Eh) = = o N |
= 80 4SO | Site 180 - SR
Q 150 I é‘_‘ Yy 0 : \‘ | HM
o j el | = \ Mt - ‘ |
= ;g | 100 ! 4 - h -
) 50 E L BE7
L = ) ey
= : = o CEEEEEEEE
=l o aisEEaRsmsezc:c
50 |
o E-© Mesocosm Plant Growth
4 E
(q0) =
Q0 =
5 3
e 2 =
) =
2 i Q R
) E” l
o 0 = 3
180 193 266 ) 280 701 723 [ &m0 Site 723 | 201 273
Ite E o
Sediment Redox and Organic Matter Content Influence Biomass Allocation Plant Metrics Biomass Production
= 80 223 : 150 160.0 a 0.80
S 140.0 + | 0.70 a
S : : ab I
> 0 _ 120.0 + _ 060 — [ ab
= 701 100 2 | 11000 - 22050 1 b
V %) - b b +— : a
= = 80.0 - 4l 1 b b o 040 + ab I
O 40 R =0 60.0 - : b © o030 - [
O ' - I ’ -
50 @ : :
s o 40.0 F a I = 0.20 + b
E N -
o ab ab ab > "
© 20 =1 i N R ' . . oo . .
2 0 g 0.0 - i 3 0.00 -
= R 193 B — 180 193 266 280 701 723 180 193 266 280 701 793
% 0 > 180 - o 280 Site Site
C%D 0.5 06 0.7 0.8 0.9 10 B Number of Plants Number of Leaves W Belowground Dry Weight (g) m Aboveground Dry Weight (g)
Root to Shoot Ratio Growth variables coded with the same letter are not significantly different at p =0.05.
V. americana Planting Elevated Sediment Redox Comparison of Redox Change in Vegetated vs. Bare Sediment
N B Vegetated Sediment Bare Sediment
+ - 400
=2 v —
. Vegetated é 300
< v
W | P 200
X — .
3 ~ Bare R
T . O 100
o Sediment - S
E 0
0 -100
O 2 4 6 8 10 12 180 193 266 280 701 723
Site
Study Sites - Methods
/
) . . \ 1 =
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