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BMP RESEARCH PROGRAM IN THE EAA

* UF IFAS Research on Best
Management Practices (BMPs) in
the EAA started in 1992

e Research and Extension activities
have been continuous since 1992

* Research sponsored by the EAA-
EPD. Conducted in collaboration of
EAA growers and the SFWMD

* Research projects investigated the
efficacy and implementation of
BMPs




PERVIOUS RESEARCH

FLOATING AQUATIC VEGETATION
(FAV)

RECOMMENDATIONS

* Use spot spraying with approved
aquatic herbicides to avoid FAV
infestation.

e Spraying an FAV infestation can
increase P discharges due to
massive FAV death

* |f infestations occur, harvest FAV
mechanically and put it back in
empty fields to compost.



BMP MASTER EVALUATION OF
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OBJECTIVES

* Determine differences in
performance in selected farms
in the EAA basin by evaluating
the impact of soil chemistry
and historical land use on P
concentration and loads on
these farms.




EAA SOIL PROPERTIES

* EAA soil series: Organic layer (O) - i
Il TERRACEIA D51

above a CaCO; bedrock. o

B oona<20-l ¥

* Deeper soils east the Lake: Torry,
Terra Ceia and Pahokee series

e Shallower soils: south of Lake

* Tend to have more inorganic
components (Fe oxides, Al oxides
and CaCO;) that will increase P
sorption capacity

A B ST o e S W
- TORRY > 35% mineral material

B TERRA CEIA > 129 cm

[ | PAHOKEE 91-129 cm

I LAUDERHILL : 61- 91 cm
B oAniA :20-60 cm
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PHOSPHORUS CHEMISTRY IN EAA SOILS

* The P cycle is complex
due to high soil organic
matter content, organic
forms of P, and Fe
transformations
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FARM SELECTION

e 3 farm pairs (6 farms total) from 3

different basins e e
2.5

° EaCh pair had Similar farm OperatOr Nutrient Application Control 25 25 25 25
.. Nutrient Spill Prevention 25 25 25 25 25 2.5
and similar BMP plan Soil Testing RN
,
,ﬁ] e Particulate Matter, Sediment Controls (4,6) 5 5 5 5 10 10
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SOIL SERIES AND DEPTH

0
Mi I| Thick f
. Sail Area |Farm inerd lclnesso Underlying
Farm |Pair R . content| organic matter material
. (%) cm (inches)
35

Terra Ceia 5068 85 < >130 (>51) limestone

130
IllO

wem * Different soil series can be
i identified using soil survey

Pahokee 636 11 <35 91-130 (36-51) limestone 50

 Other 250 4 - classification.
Terra Ceia 7269 76 <35 >130 (>51) limestone &
Okeelanta 1205 13 <35 41-127 (16-50) sand g
Other 1029 11 2 100
Pahokee 217 99 <35 91-130 (36-51) limestone Z

* Our recent soil depth
assessment at selected
farms showed that farms

1801 1803 2801 4801 6107 6112 Varled |n SO|I depth.

1 2 3

Pair / Farm
Error bars show standard deviation

2 Pahokee 841 70 <35 91-130 (36-51) limestone
Terra Ceia 366 30 <35 >130 (»51) limestone
lTorry I 276 86 | =35 >130 (>51) limestone 150
3 Pahokee 45 14 <35 91-130 (36-51) limestone
Pahokee 778 98 <35 91-130 (36-51) limestone 150




SOIL SAMPLING
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METHODS

Soil Analyses

Initial measurements
* Composite soil sampling at two intervals (0-6 and 6-12 in)
* pH, Organic C and organic matter content
* Total P, total N, Fe, Al, Ca, CaCo,
 Soil depth

Annual measurements
» Water extractable (Pw) and Mehlich3 extractable P (PM3)
e 3vyears at 76 plots (2021-2023)

Statistical analysis

* Non-parametric Wilcoxon Ranked Sum test was used to detect
significant differences in soil parameters measured between
farm pairs (p<0.05).

* Comparison of soils parameters was done at different soil
depths.




SOIL PROPERTIES
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Box plots of total phosphorus (P), organic matter content (OM), and Mehlich-3 extracted Calcium (Ca) and Magnesium (Mg) between the farm
pairs. Statistical significance is shown with ns=not significant, *=<0.05, **=<0.01, ***=<0.001.




SOIL PROPERTIES

1500 * T 300 T oxx
7 * i _
) % 3k E — == 30 250 .
[ ] ~~
%"1000 -1 @ a0 |
£ i 020 - . g .
oy g ’ =150 -
~ -1 Q —
= = >
S 500 - "o | * % 2100 - ns & NS
L — * % :
I 50 E
1 % ==
. o = . % | = ==
1801 1803 2801 4801 6107 6112 1801 1803 2801 4801 6107 6112 1801 1803 2801 4801 6107 6112
1 5 3 1 2 3 1 2 3
Pair / Farm Pair / Farm

Pair / Farm

Box plots of the pH, Mehlich-3 phosphorus (P) and water extractable P between the farm pairs. Statistical significance is shown with ns=not
significant, *=<0.05, **=<0.01, ***=<0.001.

Pw and PM3 show mean values of 3 years combined.




PHOSPHORUS SATURATION RATIO

e Mineral content: Mehlich3 extractable

Fe (M3-Fe) and Mehlich3 extractable Al
(M3-Al); and calcium content.
Threshold =0.1
~ 20 A
* P saturation ratio: s =
PM3 / 31 = 101 ® Group 2
PSR - ] ® Group 3
(MB_F8/56) +(M3_Al/27) S 4 ® Group 4
4 A Group §
* Soil P storage capacity (mg kg 1): | e
Darietal 2018
( Threshold PSR- Soil PSR ) * Agrosystems, Geosciences & Environment

[(M3 - Fe/56)+(M3 -Al /27) ]/31
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PHOSPHORUS SATURATION RATIO (PSR)

& 357 Threshold PSR=0.1 o ¢
1.0 - 30 ¢
I 725 - . ¢
;020 . * .
0.8 - 215 .
5 4 4
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024 B
* Wetland soils with PSR above 0.1 threshold have
= higher risk of P leaching (Nair and Reddy, 2013).

0 1801 1803 2801 4801 6107 6112

1 2 3
Pair / Farm

Box plots of the P saturation ratio between the farm pairs. Statistical
significance is shown with ns=not significant, *=<0.05, **=<0.01,
**%=<0.001.
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P SORPTION CAPACITY
LANGMUIR ISOTHERMS

Dania

*

Ha ]
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Sma}(: 2920'
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C (mg LY) Janardhnan and Daroub, 2010
Soil Sci Socof Am J

Linear Langmuir sorption isotherms
provide an estimate of P sorption
capacity and an estimate of the average

sorption strength of the soil.
C/S=1/(kS_.)+C/S

C = Solution P concentration measured after 24-
hour equilibration (mg L)

max max

S = Amount of P sorbed in solid phase (mg Kg 1)

S,ax = P sorption maximum (mgKg™)

k = Sorption constant (L mg™1)




P SORPTION CAPACITY
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Box plots of the Phosphorus maximum sorption capacity between the ¢ 1801 - 1803 2801 4801 - 6107 « 6112 =« 6107

farm pairs. Statistical significance is shown with ns=not significant,
*=<0.05, **=<0.01, ***=<0.001.




WATER QUALITY WY 2022-23

Water Analyses

e pH

Total P (TP),

Total dissolved P (TDP)

Particulate P (PP) =TP - TDP

Soluble reactive P (SRP)

Dissolved organic P (DOP)=TDP - SRP
Total suspended solids (TSS)

v Pump station inspection and maintenance (Monthly)

Statistical analysis

* Nonparametric Kolmogorov-Smirnov statistical test
was performed on the combined weekly dataset for
WY 2022 and WY 2023 to detect differences between
farm pairs (P-value <0.1).




WATER QUALITY

2801 4801
e R e * Hurricane lan brought 19.8
S 0.0, 2 0400 and 10.9 inches of rain to
=14 .
£ o0 5 2801 and 4801, respectively.
Z 0200 E 02004 Consequently, UAL in 2801
0.100 4 0.100
and 4801 was 1.88 and 0.98
\m Ju.n— Jul Aug Sep \Im I)Eezc J;J;- Pze;} 333;- »Ep;_ D'\m Ju.u— Ju.l Aug Sep 0c’c ‘\10\ Ja.u :Feb \13:- Apr— IbS/acre, respect|ve|y.
2.00 2.00
5160 C 51.60 D
] S
2 1.20- 2 1.20-
3 0.80 3 0.80
£ L
= 0.40 = .40
D_I\-ia\ Jun— Jul %ug— Sep— - \Jm Dec Jan. Feb- Mar- Apr- D_Ma‘,— ]un— Jul— %ug— Sep— Oct— ‘Jm Dec- Tan- Feb- Mar- i\?—_
B 23 B B 2 2 23 23 23 23
700 20 . 7007 20
S 600- E 600
Z 500 E ¢ Z S00- F s .
2 400- 12 § 2 400- H12 E.
S ) R 4 s S
5 2007 3 -
& 100- / 4 S 100 / L4
0 May- Jun Jul Aug Sep Oct \Im Dec Jan- Feb- Mar- Apr- 0 0 May- Jun- Jul- Aug- Sep- Oct- Nov- Dec Jan- Feb- Mar- Apr- 0
2 2 2 7 01 1l 23 M 22022 22 22 022 322 022 22 21 0923 23 2%

Total Drainage (MG) —Rain (In)

Water Year 2023

- - e >
s e . . - =
- . - ..-.'.', > o e e °_‘, N
......
............
.............

- - A A

o s &




30-400 7| P-value: 0.0022*** P-value: 0.0811* P-value: 0.3396

§0.3OO - T

0200 - ANALYSIS OF WEEKLY
= 0.100 - - = e

=", | - — WATER QUALITY DATA
© P-value: 0.4930 P-value: 0.0622* P-value: 0.7222

S 0.03 -

g TWO-YEAR DATA

< 001 - " COMBINED
S, W s R

g 0.008 - P-value: 0.4930 P-value: 0.0622* P-value: 0.3027

g 0.006 -

<0.004 - T

20.002 - i == 1 i

0

1801 1803 2801 4801 6107 6112
1 2 3
Pair / FarmID

Box plots of the flow weighted total Phosphorus concentration (FWTP), unit are P load
(UAL) and unit area drainage (UAD) between the farm pairs. Statistical significance is




WATER QUALITY DATA

Water Year 2022

Water Year 2023
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Dissolved organic Phosphorus (DOP), particulate P (PP) and soluble reactive
P (SRP) are shown with stacked bar plots.
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* In both WY 2022 and
2023, PP was the largest P
fraction (45-77%) among
all farms and the main
contributorto the TP.

* The only exception was
farm 2801 with SRP being
the largest fraction (48-
57%) followed by PP (30-
34%).
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SUMMARY

e Current results revealed differences in soil properties between farm
pairs.

* PSR is high in some soils & P sorption increases with mineral content
which may have an impact on water quality.

e Two-year water quality data (WY 2022-23) is variable due to extreme
events like hurricanes.

* Longer-term data may provide stronger evidence to compare water
quality parameters between farmes.

.......



5 ifas-bmp-eaa.catalog.instructure.com

Online BMP training

BMPs in the Everglades Agricultural Area (EAA)

UF IFAS Extension Online Learning:
https://ifas.catalog.instructure.com/

6 modules covering BMP program-
Short quizzes

Certificate of completion issued as
We” as peStiCide CEUS & Certified .2024BMPTrainingWorkshop 202l4Entrenar-nic;ntoen )
Crop Advisor (CCA) inthe EAA Mejore Practcs e

The Best Management Practices (EMPs) Estaclase es en Espanol/Thisclassisin
I . I b I f. . h training workshop in the Everglades Spanish.
° t Agricultural A ) cove icsrel
gricultural Area (EAA) covers topics related

Always available: finish at own pace et [l i wirasrias

operators will receive 4 Pesticide CEUs AND... Manejo: BMPs en el EAA...
.
Available through Dec 24, 2024 UF s ion UF s i
) UNIVERSITY 0 OO UNIVERSITY o OO

Mar 1, 2024 - Dec 24, 2024 @ Mar 1,2024 - Dec 24, 2024 @
FREE FREE

000000
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https://ifas.catalog.instructure.com/

UNIVERSITY of

UF FLORIDA
| IFAS
Everglades Research
and Education e
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