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& Field-Nursery Operations

A Field Production
I Soil-based systems, typically drigirrigated

I Containerized (Potin-pot) soilless substrate
systems irrigated with spraystake emitters

I Extensive (largescale) operations

A Moderately managed to optimize growth

A 1 to 7-year production cycles




Container-Nursery QOperations

A Can be covered at time (overwintering
structures)

A 6-month to 2year production cycles _
A Also intensively managed to maximize growth /s
A Soilless substrates
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Greenhouse @perations

A Covered structures
A Highvalue; multiple crops per year
A Highly managed to maximize growth
A Very high plant densities
A Soilless Substrates
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s Irrigation WatersSourees
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Commercial sources: municipal or water districts

On-farm supply:

a) Rivers, streams or captured (contained) runoff
water and/or

b) Groundwater (wells)

Issues:
A Availability and Cost

A Permitted water use, regulations

A Water quality (both ground and surface)
nutrient load (nitrogen and phosphorus)
salinity, alkalinity

algal (filtration) and disease (sanitation)




@, ContamersSuobstrates lntegratevbanyRynamieiAfasiables
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: - [Raimtall] Irrigation System
[ Plant Species and SIZ]E Temperature-and:RH, Type and

Light ((season) Uniformity
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Irrigation Water - Precision
/ Volume and Duration Scheduling
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Soilless Substrate FRroperties

Soilless organic substrates typically have
little: or no anion €xchange-capacity

Soilless substrates aretypically acidic and
are maintained as such

Depending on their state of composting
(aging), they can haveonsiderable cation
exchange capacityand hence buffering
capacity.

The most optimal pH for nutrient availability
IS between 5.5 and 6.3 in sollless substrates

Additions of excess lime can reduce
micronutrient availability
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Substrate pH T Hydrogen llon/Activity

A The optimal pH for nutrient availability
IS between 5.5 and 6.3 in sollless

substrates
A What management factors effect
substrate pH?
A Some plants have different pH
requirements: Why?

A Water guality and your fertilizer
regime affect substrate pH

BUjjeye A[ﬁu!seajaut

pH is the concentration of ' ion activity
expressed on:a logarithmic:scale




& Base Satutation, GEC:and: Buffering Capagity
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n Base saturation is the percentage of the
exchange sites that are occupied by the basic High pH= less H+, more OH- Low pH= more H+, less OH-
cations:

-» Potassium (K),'Magnesium/i(Mg), Calcium
(Ca), andSoedium (Na).

n These are called basic cations because
substrate tends to be alkaline/basic (high pH)
when the CEC is entirely saturated with them.

n When negativelycharged sites on the media

are saturated with basic cations, it increases

the buffering capacity of the substrate Buffering Capacity: The ability to resist
changes in pH



& pH and Nutrient Availability Differencesr Substrates vs. Soils
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A Monitoring EC thelps ;ascertaintthessalt doacbn
roots

A Monitoring pH ascertains nutrient availability

A Monitoring should start at the time of receiving
the substrates

A Proactively monitor both pH:and-EQs often as
possible throughout the production facility

A There are several methods and managers should
train someone on the appropriate methods




%) Substrate Exttaction Rrocedutes

Saturated Media Extract: (SME)

1. Saturate substrate sample in a container to glistening
2. Let sit for at least 20 minutesr more time is better

1:1 MediaExtract:
1. Collect a volume of substrate in a container with volume
gradations (target 80 ml)

2. Tamp container on a flat surface (table) 4 times to compress
substrate

3. Add the same amount of distilled water as volume of substrate
4. Let sit for at least 20 min




@, Monitor Electrical Conductivity (TipiTest)

Monitor Electrical Conductivity

1. Measure of nutrient availability

Y 2. Monitors potential nutrient runoff
¥> Adjust irrigation durations and leaching
fractions to maintain or reduce salt
l l accumulation in the root profile
V Irrigate Normally V Tilt Container
V' Wait 2 ihours V Collect Leachate

V Measure EC



Irrigation RunoffC Capiturerant Storage iSystems

B e ,. Clean water storage systems
W}‘?‘?\’WW“WWﬂ'ﬂ'ﬂm*wﬂﬂﬁi h i o e = are worth the investment!
\. '\\; mpcel b L ; " — 7 - y

Pond water quality is affected by:
APoor practices in the production area

A Poor pond design and maintenance



Common\WateoQuialityrBrobtems

Recycled (Return).water qualityds affected by:

A pH too high (or too low)
A Salt accumulation
A Biotic Issues

- Viral
- Fungal Pathogens
- Algae

ADebris

-  Sediments
-  Plant Parts

This 5 ha greenhouse recycles up to 2 million

liters of water per day, which is screened to
remove leaves, peat moss, and other debris



B Water pH too HHigh? Do youknowoyour Alkalimmity ?

A Alkalinity: A measure of:the-ability-of water o
resist changesiinpH

A Measured iinitermsof ppmcomeg/L CaCQO,
I meq =milli-equivalents
I 50 ppm CaCQ = 1meqg/L of CaCG,

5 e
Total Alkalinif }
Indicator om
o ApARGEA JREESS e

Code:TK1023.Z P/T Alkalinity Drop Test
1 drop = 10 or 50 ppm as CaCO

4 Add3 Total Alkalinity
1. Rinse vial with sample Inu-camﬂ 10 mix
water 1o be tested = f Sample should turn green. P
Fil sample valto 25mL ' e £
S Add Akalinity Titrant one =
2 Add 3 drops of PH1605 drop at a time while
Phenoiphthalein Ind

swirling. Count the drops until
Swirl to mix Sample the sample turns from
should turn pink
3. Add Alkalinty Titrant
one drop at a time while
swirling until the color

changes from pink 1o ‘ OM Alkalinity * (2% P) - M =
colorless. Record number ~T .
of drops as P-Alkalinity T Aty cokr change
Record Results: SA1555 (Low) # of drops x 10 = ppm as CaCO,
Record Results: SA1595 (High) # of drops x 50 = ppm as CaCO;
For Best Accuracy Enors sccurate sample sire. ol Gropoer bottie vertically. not st an angle

green to red. Record the total
number of drops (o Sieps 34 &
as T-Alkaknity

:“@nolphthalein

Indicator




Alkalinity Issues

High Alkalinity water:
- may cause a gradual increase in the pH of your soilless substrate.

- It may be necessary to inject acid (phosphoric or sulfur,ihc) Into t,hg water or use ,
¢cHRI RAW 2 HY ql ¢ qWe G JUT G khlrd t09RU NaHiLn WWd 1a)lBi

Low Alkalinity water:
- may be deficient in calcium, magnesium or sulfate; additional supplements
may be needed.

- A fertilizer program that alternates a potentially basic fertilizer with a low
potential acidity fertilizer can help prevent pH crashes in the growing media.
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Alkalinity Example

Water pH
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(9.3 pH and 71 mo'L alkalinity)

Grower & (1.42 meg/L alkalinity)

Grower B (5.20 meg/L alkalinity)
(8.3 pH and 310 mg/L alkalinity)

Grmower B needed

more than 4 times

the acid to reach — ™
pH of 5.8 than

Grower Al

BEE Il oe

a

10 20 a0

Fl oz, of 35% sulfuric acid! 1000 gallons

410

a0 B0 0 a0 a0

Bailey andBilderback 1998. Alkalinity. NCSU HIL #558

Acids that are typically used include
Citric
Nitric
Phosphoric
Sulfuric



Test your|trrigation\Water

Its important to have your
Irrigation water tested by an
accredited lab
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Analyzingyourssubstiates

Ensure that your substrates are tested using the appropriate analytical methods.
NOT soilanalyticalrmethods!!

Home > Agricultural Analytical Services Lab > Greenhouse (Soilless) Media Testing > Soilless Media Methods

Soilless Media Methods

Saturated Media Warncke, D. 1995. Recommended Test Procedures for Greenhouse Growth Media. p. 76-82. In J.
Extract Method Thomas Sims and A. Wolf (eds.) Recommended Soil Testing Procedures for the Northeastern Soil Testing v
with DTPA United States. Northeast Regional Bulletin #493. Agricultural Experiment Station, University of
Delaware, Newark, DE. Water Testing e
Plant Analysis v
Manure Testing v
Compost Testing v
Biosolids Testing v

Green Roof Media Testing

Greenhouse (Soilless) Media
Testing

-» Soilless Media Methods

https://agsci.psu.edu/aasl/greenhoussillessmediatesting/methods



https://agsci.psu.edu/aasl/greenhouse-soilless-media-testing/methods

Calculate your Alkalinity BasedoryYourckestcResults

Alkalinity Calculator

ALKCA

Calculation Form Cost Comparison of Acds Safe Use of Acd

Instructions

This calculator provides the recommendations for the amount of acid to add to irrigation water in order to maodify the

calculator provides the amount of added phosphorus, nitrogen, and sulfur that the corresponding acids will provide,
acid.

Calculation Form

Company Name:

Univ of MD Your Name:| john L@

The pH of your sample:
The alkalinity of your sample: | meqg/L 3|
Target alkalinity or pH | Alkalinity meq/L [4+] (set at 2 meg/L alkalinity for most crops)
{must be below pH 7.2):
Acid: | Phosphoric Acid (75%) |+

Phosphoric Acid (75%)

Phosphoric Acid (85%) b—

Sulfuric Acid (35%) il

Sulfuric Acid (50%)

Sulfuric Acid (66%)

Sulfuric Acid (96%)

Notes Nitric Acid (5 1.45)
Nitric Acid {67%)
All acid types

Al finlHde ~n thic farm oo rosieod]

Alkalinity calculator:http://extension.unh.edu/Agric/AGGHFL/Alkcalc.cfm



Calculates your Acid fReguirements
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Safe Use of Ac

Calculation Form Cost Comparison of Acids

Input Variables

Company Name:

Sample pH:

Univ of MD

7.9

Target alkalinity or pH: 6.5 pH

meq/L:
or ppm of HCO3:

or ppm of CaCOa3:

Calculated Information

Alkalinity before acid addition:

1.65
100.7
B2.5

Alternative Acids to Add to Irrigation Water

Sulfuric Acid

Amounts (35%)
For Small Volumes

ml per liter 0.075

fl. oz. per gallon 0.010

ml per gallon 0.282
For a 1:100 Injector

fl. oz. per gallon (conc.) 0.95

ml per gallon (conc) 28.23
For a 1:128 Injector

fl. oz. per gallon (conc.) 1.22

ml per gallon (conc) 36.14
For a 1:200 Injector

fl. oz. per gallon (conc.) 1.91

ml per gallon (conc) 56.47

Mutrients Added by Each Type of Acid
Mutrients Added: Sulfur
Amount Added (ppm): 10.8

Alkalinity calculator:http://extension.unh.edu/Agric/AGGHFL/Alkcalc.cfm




® Suggested/Alkalinity(Guidelines (mg GaCO3L/ tkiteér)
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Container size  Acceptable alkalinity Level of Concern”

Plugs 60-100 <40, >120
Small pots 80-120 <40, >140
4-5" pots 100-140 <40, >160
>6" pots 120-180 <60, >200

Z Alkalinity levels recommended through Scotts Testing Lab. Actual levels may vary depending on
crop type and desired plant response.

Y Low levels may result in media pH decrease, and high levels may result in media pH increase.
These trends are highly dependent upon fertilization rate.

https://www.umass.edu/agriculturefood-environment/greenhouse
floriculture/greenhousebestmanagemenipracticesbomp-manual


https://www.umass.edu/agriculture-food-environment/greenhouse-floriculture/greenhouse-best-management-practices-bmp-manual
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Alkalinity Treatment @ptions

A SZotyu2niate2 S NI I 0 SNX P
A Reduce yourilimeramendmentirate

A Usean acid reacting-fertilizer Acid reacting fertilizers are those with the
majority of nitrogen supplied in either an ammoniacal or urea form.

A Acid iinjectionc If the suggestions above do not decrease substrate pH down
to the recommended range, it may be time to evaluate injecting acids



Acidifying IRertilizerssourees

Acid reacting ffertilizers -are: those with-armajority, of nitrogen .supplied, in either:
I Ammoniacal formsT NH,-N
I Urea formt CO(NH,),

pH effects of three fertilizesolutions

NPt KaTonng  ammonumiomm - solution
20-10-20 214.5 acidic 40% 4.75
17-4-17 0 neutral 25% 4.37
15-0-15 210.0 basic 13% 4.08

Acid forming fertilizers shouldihave-360% of theinitrogen supplied:asra naitrate forms



& Water Extractiont Comparative Analysis\Walues

TRy N

Quality Irrigation Water' Substrate Leachate® Plant Tissue’
Factor (BMP’s) (PourThru)

pH 5.4-6.8 5.2-6.3 -
Conductivity 0.2-2.0 mmhos/cm (dS/m) 0.5-2.0 mmhos/cm (dS/m) -
Total dissolved salts <1000 ppm <1400 ppm -
Bicarbonate <100 ppm or <2 meq/l - -
Alkalinity <2 meq/l - -
(carb. + bicarb.) <100 ppmCaCOs

[1 meq =50 ppm]

T <2 meq/l - -
Hardness 150 ppm or <3 meq/l (Ca + Mg) - -
SAR <10 meq/l

Na <3 meq/l or <50 ppm <50 ppm 0.01-0.1%
Chlorides <70 ppm <70 ppm 50-200 ppm

https://nurserycrops.ces.ncsu.edu



Rhododendron

Boron Deficiency:Boron is implicated in cell wall
elongation and lignin biosynthesis
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home water problems training tools research ask an expert newsletter about search

»

Do constructed wetlands

How much maintenance is Do constructed wetlands What type of plants should |

remove pesticides? required to keep constructed  remove nutrients from nursery use to establish constructed
wetlands working? runoff? wetlands?

Workshops, conferences and outreach =

ask@ -

Pl.?ms with purpose
an EXPERT

There are 27 experts involved  Subscribe to our free Our online tools will help you  Keep in touch and up to date

in this project- atleastone of newsletterto getresearch make more informed decisions with our advances through our
them will be able to answer updates as soon as they are  regarding your irrigation water Facebook page
your question! released. management

Control pH & salts =

S A =
Why is the pH of my pond so Why is pH control important?  Will reclaimed water hurt my Is the pH of my water too high?
much higher in the afternoon? plants?

a4

USDA :::NIFA United States National Institute]
= Department of  of Food

_ 75 Agriculture and Agriculture

USDANIFASCRI
Award no. 2014118122372

http:///cleanwaterBorg



Upcomingi@nhinertrgigationCourgAugust22025

Register at:https://hort.ifas.ufl.edu/training/




