
Fertility ManagementFertility Management

Depends upon the growing system Depends upon the growing system 
choosechoose

•• Ground/SoilGround/Soil
•• SoilessSoiless MediaMedia
•• HydroponicsHydroponics



Management IntensityManagement Intensity

SoilSoil

SoilessSoiless MediaMedia

HydroponicsHydroponics



Show of HandsShow of Hands

Growing directly in soil in high Growing directly in soil in high 
tunnel?tunnel?



Soil Fertility Management Soil Fertility Management 
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High Tunnel LocationHigh Tunnel Location

Good groundGood ground

Not prone to floodingNot prone to flooding

Few persistent weed issuesFew persistent weed issues



Site SelectionSite Selection

Most profitable ground on the farm?Most profitable ground on the farm?



Site SelectionSite Selection

You wouldnYou wouldn’’t swimming pool in your t swimming pool in your 
living roomliving room

You shouldnYou shouldn’’t locate your high tunnel t locate your high tunnel 
on poor groundon poor ground



Water Source QualityWater Source Quality

Well WaterWell Water

Municipal WaterMunicipal Water

Surface WaterSurface Water



Well WaterWell Water

High in alkalinity (pH)High in alkalinity (pH)

Clog drip linesClog drip lines



Municipal WaterMunicipal Water

Treated water (Treated water (““city watercity water””
May contain fluorideMay contain fluoride



Surface WaterSurface Water

SiltSilt

ParticulatesParticulates

Disease OrganismsDisease Organisms



Drip Drip FertigationFertigation

Fertilizer IncompatibilityFertilizer Incompatibility



Soil TestSoil Test

Basis for Any ApplicationsBasis for Any Applications

Nutrient Status of SoilNutrient Status of Soil

pHpH

Organic Matter Organic Matter 



Nutrient Status of SoilNutrient Status of Soil

Usually reported in a High, Medium, Usually reported in a High, Medium, 
Low basisLow basis

Likelihood of seeing a responseLikelihood of seeing a response



pHpH

Measure of acidityMeasure of acidity
0 7 14

neutral basic or alkalineacidic

765 8

pH 5 is 10 times MORE acid than pH 6, 
and 100 times MORE acid than pH 7

4

basic or 
alkaline

acidic



pHpH



pHpH

Acidity and Alkalinity of SoilAcidity and Alkalinity of Soil



pH and Nutrient AvailabilitypH and Nutrient Availability



Organic MatterOrganic Matter



Adjusting Nutrients Adjusting Nutrients -- PreplantPreplant

pHpH

Organic Matter Organic Matter –– Cover Crops, green Cover Crops, green 
manures, compostmanures, compost

PreplantPreplant NN--PP--K ApplicationK Application



Adjusting Nutrients Adjusting Nutrients –– Post PlantPost Plant

Drip InjectionDrip Injection



Foliar FertilityFoliar Fertility

Not RecommendedNot Recommended

•• Wet foliageWet foliage

•• Inadequate UptakeInadequate Uptake

http://dailyphoto.org/p/green-leaf


Tissue TestingTissue Testing

Sample Method Varies by CropSample Method Varies by Crop

Not compatible with Foliar FeedingNot compatible with Foliar Feeding

Tomato ExampleTomato Example



Tomato Tissue SamplingTomato Tissue Sampling

Time of Day Time of Day –– Temperature and Time of day Temperature and Time of day 
influence reading influence reading –– be consistentbe consistent

Leaf Age Leaf Age –– Most Recently Matured Leaf Most Recently Matured Leaf ––
Fully ExpandedFully Expanded

Whole leaf petiole, leaflets stripped offWhole leaf petiole, leaflets stripped off

Number of Leaves Number of Leaves -- ~20 for 5~20 for 5--10 acre field10 acre field

Adapted from G. Hochmuth, Plant Petiole Sap-Testing for Vegetable Crops, FL Coop. Ext. Serv. Circ. 1144 (1994).



Test Kits Test Kits –– CardyCardy MetersMeters

Separate meters for N and KSeparate meters for N and K
Sap expressed on to electrodeSap expressed on to electrode
Proper calibration requiredProper calibration required
Store meters properlyStore meters properly

Adapted from G. Hochmuth, Plant Petiole Sap-Testing for Vegetable Crops, FL Coop. Ext. Serv. Circ. 1144 (1994).



Testing Guidelines Testing Guidelines –– PetiolePetiole

Fresh Petiole Sap Concentration (Fresh Petiole Sap Concentration (ppmppm))
Stage/TimingStage/Timing NONO33--NN KK
First BudFirst Bud 10001000--12001200 35003500--40004000

First open flowersFirst open flowers 600600--800800 35003500--40004000

Fruits 1Fruits 1--inchinch 400400--600600 30003000--35003500

Fruits 2Fruits 2--inchinch 400400--600600 30003000--35003500

First harvestFirst harvest 300300--400400 25002500--30003000

Second harvestSecond harvest 200200--400400 20002000--25002500

Adapted from G. Hochmuth, Plant Petiole Sap-Testing for Vegetable Crops, FL Coop. Ext. Serv. Circ. 1144 (1994).



Testing Guidelines Testing Guidelines –– Whole LeafWhole Leaf

%% ppmppm
NN PP KK CaCa MgMg SS FeFe MnMn ZnZn BB CuCu MoMo

0.30.3--0.60.6

0.20.2--0.40.4

0.20.2--0.40.4

0.20.2--0.40.4

0.30.3--0.80.80.30.3--0.50.51.01.0--2.02.03.03.0--5.05.0

2.52.5--4.04.0 0.30.3--0.50.5

2.52.5--4.04.0

1.01.0--2.02.0

1.01.0--2.02.0

2.02.0--4.04.0 1.01.0--2.02.0

0.30.3--0.50.5

0.30.3--0.50.5

0.30.3--0.80.8

0.30.3--0.60.6

0.30.3--0.60.6

4040--
100100

4040--
100100

4040--
100100

4040--
100100

3030--
100100

3030--
100100

3030--
100100

3030--
100100

2525
--

4040

2525
--

4040

2020
--

4040

2020
--

4040

2020--
4040

2020--
4040

2020--
4040

2020--
4040

55--
1515

55--
1515

55--
1010

55--
1010

First BudFirst Bud 3.03.0--5.05.0 0.20.2--
0.60.6

First open First open 
flowersflowers

2.82.8--4.04.0 0.20.2--
0.60.6

Fruits 1Fruits 1--inchinch 2.52.5--4.04.0 0.20.2--
0.60.6

First harvestFirst harvest 2.02.0--3.53.5 0.20.2--
0.60.6

Adapted from G. Hochmuth, D. Maynard, C. Vavrina, and E. Hanon, Plant Tissue Analysis and Interpretation for Vegetable Crops in 
Florida,  FL Coop Ext Serv Special Series SSVEC-42, 1991.



Nutrient Demands ChangeNutrient Demands Change
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Crop Growth StageCrop Growth Stage



Feed the Plant When it needs itFeed the Plant When it needs it

Target K Target K 
application to application to 
flowering stageflowering stage



CompostCompost

Compost mineralizationCompost mineralization
Compost qualityCompost quality
Compost vs. AgedCompost vs. Aged
Compost problems Compost problems –– herbicide and herbicide and 
sourcesource



Ideas for the Future?Ideas for the Future?
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