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Thanks, Thanks and Thanks 
to the “tomato growers” their

high level of engagement created a popular 
BMP program



BMP BackgroundBMP Background
U.S Federal Clean Water Act of 1977 U.S Federal Clean Water Act of 1977 
required that States assess the impact of required that States assess the impact of 
nonnon--point source of pollution on surface and point source of pollution on surface and 
ground water and establish programs to ground water and establish programs to 
minimize them.minimize them.
Section 303 (d) required States to identify Section 303 (d) required States to identify 
impaired water bodies and establish Total impaired water bodies and establish Total 
Maximum Daily Loads (TMDL) for pollutants Maximum Daily Loads (TMDL) for pollutants 
entering these water bodiesentering these water bodies



BMP BackgroundBMP Background
As a response to the federal TMDL As a response to the federal TMDL 
mandate, the Florida legislature passed mandate, the Florida legislature passed 
the Florida Watershed Restoration Act. the Florida Watershed Restoration Act. 
The legislation gave the Florida The legislation gave the Florida 
Department of Agriculture and Department of Agriculture and 
Consumer Services (FDACS) the Consumer Services (FDACS) the 
authority to develop BMP (Best authority to develop BMP (Best 
management Practices) to reduce management Practices) to reduce 
pollutants loads in target watershed.pollutants loads in target watershed.



BMP for VegetablesBMP for Vegetables
DACS. DACS. ‘‘The BMP manual for The BMP manual for 

vegetable and agronomic vegetable and agronomic 
crops grown in Florida has crops grown in Florida has 
been adopted by reference been adopted by reference 
and by rule 5Mand by rule 5M--8 of the 8 of the 
Florida Administrative code Florida Administrative code 
on February 9, 2006.on February 9, 2006.’’

DACS webDACS web--site:site:
www.Floridaagwaterpolicy.comwww.Floridaagwaterpolicy.com

The BMP program is The BMP program is ““voluntaryvoluntary””
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Nutrient and Irrigation Management Nutrient and Irrigation Management 
BMPBMP’’ss

Optimum fertilizer management/application (33)Optimum fertilizer management/application (33)

1.   Use UF/IFAS (200 lb/acre) or reputable published 1.   Use UF/IFAS (200 lb/acre) or reputable published 
fertilizer recommendation.fertilizer recommendation.

2.  If UF/IFAS rates are exceeded, 2.  If UF/IFAS rates are exceeded, ‘‘grower are expected grower are expected 
to employ additional nutrient and irrigation BMPto employ additional nutrient and irrigation BMP’’s to s to 
negate possible environmental impactsnegate possible environmental impacts’’ (A(A--8)8)

3. 3. ‘‘For farming operations in significantly impaired basins For farming operations in significantly impaired basins 
caused by nutrients, growers must strictly adhere to all caused by nutrients, growers must strictly adhere to all 
recommendations set forth by the Basin Management recommendations set forth by the Basin Management 
Action PlanAction Plan’’



What are we doing?What are we doing?

A.  IFAS Vegetable Fertilization A.  IFAS Vegetable Fertilization 
Standards Task ForceStandards Task Force

B.B. Three years funding from DACS: Three years funding from DACS: 
1. Establish partnerships tomato growers to evaluate 1. Establish partnerships tomato growers to evaluate 

the effects of N  rates under commercial growing the effects of N  rates under commercial growing 
conditions;conditions;

2. Evaluate the N rates on plant growth, disease 2. Evaluate the N rates on plant growth, disease 
incidences, and production;incidences, and production;

3. Determine the optimal N rate and evaluate the 3. Determine the optimal N rate and evaluate the 
cost effectiveness;cost effectiveness;

4. Propose, if needed, a change in N recommendation4. Propose, if needed, a change in N recommendation



Experiment Experiment 
LocationsLocations

*

70% of the tomato production 
is in the Southwest Florida 
area: Collier and Manatee 
County in sandy soils



Nitrogen RatesNitrogen Rates
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Seepage Experiments







2-12 plots per treatment with 3 reps
10 plants per plot

Sap Nitrate- NO3- K

Wells-Water Tables



Suction Lysimeter

Moisture 

Data logger/PC-400

Soil Sampling 
NO3-P-K

At hot  band 
and center of 

the bed



Three Harvest 
5/6, 6/6, 6/7 and culls



By-weekly report to growers 
and IFAS

Final report to growers 
and IFAS



Results and 
Discussions



200 lb N/acre 300 lb N/acre

Plant Biomass
In general no differences in plant biomass
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Potassium  Sap
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Tomato Yields Total Harvest
Season 2005-06
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Regular Anova shows few statistical differences. 
Does 'No difference" mean "equality"?

Perhaps the Power  of our experiment is “low”
One way to increase the power is to increased the 

number of replications 



Increasing N Increasing N -- 200 to 300 lb/acre200 to 300 lb/acre
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Based on economics, we need to be able to 
detect yield differences of 3, 10, 100 boxes



NonNon--parametric approachparametric approach
Binomial DistributionBinomial Distribution

Because we will never be 
able to pick up these 
differences, we can  
look at trends: that's 
where we do the +/-
approach which really 
equates to a non-
parametric approach

We assign the +/- and 
do the binomial 
distribution calculations
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NonNon--parametric approachparametric approach
Trends with higher N ratesTrends with higher N rates

P<0.05P<0.05

ExtraExtra--LargeLarge 6 (+) & 9 (6 (+) & 9 (--) = P 0.15 ns) = P 0.15 ns
LargeLarge 10 (+) & 5 (10 (+) & 5 (--) = P 0.09 ns) = P 0.09 ns
Medium 11 (+) & 4 (-) = P 0.04 Sig.
First harvest  8 (+) & 7 (First harvest  8 (+) & 7 (--) =  P 0.19 ns) =  P 0.19 ns
Second harvest  9 (+) & 6 (Second harvest  9 (+) & 6 (--) =  P 0.15 ns) =  P 0.15 ns
Third harvest 11 (+) & 4 (-) = P 0.04 Sig.



ConclusionsConclusions
Growers interest has increased participation (more Growers interest has increased participation (more 
trials, more regions)trials, more regions)
Seepage tests are larger and able to run statisticsSeepage tests are larger and able to run statistics
Petiole sap test not useful for routine analysis in Petiole sap test not useful for routine analysis in 
seepageseepage
Still more work to do in drip fieldsStill more work to do in drip fields
Significant difference were found at the third Significant difference were found at the third 
harvest for winter and spring seasonsharvest for winter and spring seasons
Because we are working at the top of the curve, high Because we are working at the top of the curve, high 
field variability and low power, it is experimentally field variability and low power, it is experimentally 
difficult to detect these differencesdifficult to detect these differences
Economics call for detecting differences of 3 to 40 Economics call for detecting differences of 3 to 40 
boxes/acreboxes/acre
So, when differences were not significant a nonSo, when differences were not significant a non--
parametric approach skewed toward growerparametric approach skewed toward grower’’s rate.s rate.
Options to look at to reduce risk of leaching: Options to look at to reduce risk of leaching: -- cover cover 
crops; crops; -- turn off valves on fertilizer spreaders; turn off valves on fertilizer spreaders; ––
spreaders calibrationspreaders calibration
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