Plant, Solution, & Media Testing
for Nursery Production

Kristin Hicks, Section Chief
Plant, Waste, Solutions & Media Lab
Agronomic Division, NCDA&CS,

Water & Solution Testing

Solution Analysis

» Essential plant nutrients

» NH,-N, NO;-N, P, K, Ca, Mg, S, Fe,
Mn, Zn, Cu, B

Na (sodium) and Cl (chloride)
Soluble Salts (EC)

Sodium Adsorption Ratio (SAR)
pH, Total Alkalinity, Acid req.
Hardness
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Now available by request:
Molybdenum $2 (Mo)

Home

Services  Divisions v

Programs.

Agronomic Services

Agronomie Lab Newsletter

Soil pH Measurement: A New
Mothod to Address Fertilizer
Salts New!

Submitting Semples for
Probiem Diagnosis

Fees & Semple Forms
Online Sample Submission
‘Semple Tunaround Times
Bar-code Shipping Labels

Peskeseason Sol Testing
Fee - Sajsample.

Dec. 1. 2017 - ApriL 1. 2018

Newsroom

Agronomic Services

WJALS -

+ Instructions for Online Data Entry for Soil
- Instructions for Pay Now Credit Card
- Instructions for Online Data Entry for

+ PALS Login
- Manage My PALS Account
- View My Report on PALS

+ Pay for My Report on PALS.

[

How to Use PALS

Samples

Payments

‘Analysis

Nematoloay Samples
Agrotips

statt

Why Test Your Water?

water differ statewide
2. Time of year.

» Pour-through helps to monitor plant

available nutrients in situ

» Mineral composition varies depending on

1. Source. Ponds, wells, streams,& municipal
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SOLUTION USE CODES (selext the code that fits the intended use of the sample)

Awaculture General Water Quality Mutrent Solution
AS Souce Water G Ground ater §P Festsie Solion
AP Fond Wt QH Househod {ronposble)
A0 Oher' Q5 Sursce Water
G0 Oher 5T .
Fam Pond Poulry Water S e Tt ecion
PP FihProckfonReaedion  pC Choken
PD Duk X
PT Turey Indicae ypeof sampeand se nder
PO Oher* Sanp Desaipion Comris.
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Common Problems: Fe

» Micronutrients more available. Can
have too much uptake. Fe and Mn

toxicity at low pH
Iron (Fe) accumulation

» Concentrations as low as 0.5 ppm
can cause brownish red staining.

» Concentrations as low as 0.3 ppm
can clog emitters with a red-brown-

yellow, jelly-like substance.

» Accumulation on foliage can cause

stunting and darkened leaves
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Nutrent easurements Other Resuts
Niopm) | Ploem Kioom) Cateom) Ma(oom) Sloom) Feloom) Mn (oom) Znioom) u(eom) B (oom) Mo opn; Na (eom) Gl (aom)
02 18 008 oo o 008

oganen qg| 00 29 w26 am us w9
o o082 Other Results (continued)
e o008 S8 EC PH coz HCo3 Total Alkalinity Acid Requirement

Organic N (105 S/em) (mSfem) (megl)  (megl) (ppm GaCO3) (02/100 gai) (ppm GaGQ3)
urea w! & 2 73 0 514 257 585 24 088

Common Problems:
High Alkalinity

Alkalinit: AﬁTA)is the measure of
waters ability to resist changes
in pH

Increases substrate pH

High pH interferes with
micronutrient uptake leading to
nutrient deficiencies in the plant
High alkalinity can clog emitters
and causes buildup of white
deposits.

Acid injection — Lowers
alkalinity and pH levels and
reduces white precipitate

How to Take a
Solution Sample

Please No Glass!
Clean plastic container
Beverage container - soda, water, etc.
No glass
No detergent
» Rinsed with same water as sample
Quantity - 16 oz.
How often? Depends on the water source and
purpose
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Tell us the purpose for the sample, e.g.
floriculture production.
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Pour-through Method

Collect 30 min to 2 hrs after irrigation/fertigation.
Media moisture should be at “container capacity.”
Use a saucer or tray as a collection device.

Pour % cup of water gently and evenly over the surface of a 1-
gallon pot; for a 3-gallon pot, use 172 cups of water, etc.

For a small block, use 3-5 pots. For a larger block, use 5-15 pots.
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Common Problems:
Sodium (Na) & Chloride (Cl)

Both are toxic at high levels to roots and
leaves.

Can be directly taken up by leaves so overhea(
irrigation can burn leaves

Interfere with water uptake (physiological
drought)
Some crops are more sensitive than others
» >70 ppm Na or Cl
Sodium Adsorption Ratio (Ratio of Na to Ca + Mg)ia
Predicts the salt hazard to the plant. The higher

the ratio the greater the risk of detrimental
effects. >4-10

Nutrient Measurements

N

Inorganic N

(opm) P(oom) K(ppm) Ca(pom) Mg (0pm) S(ppm) Fe (ppm) Mn (opm) Zn (ppm) Cu (ppm) B (ppm) Mo m!( Na(oom) i (opm)
pi 324 %5 108 a4 162 00t 0 001 003 007
035
Other Results (continued)
2 ss EC pH CO:  HCO:  TotalAkalinty — Acid Requirement ness
(105skom)  (mS/om) (meal)  (megl)  (ppm CaGO3) (02/100 ga)) (ppm CaC03)
0 455 455 818 0 272 136 299

Irrigation Water

» Can collect directly from
tap or irrigation head.
Let the water run for ~5
minutes before
collecting the sample.

Pour-Through Method (con

v

Allow water to drain through
the bottom and collect in a
saucer or tray

» Use a funnel to pour the
collected leachate into a clean
soda or water bottle

» Combine multiple subsamples
for each sample area into the
bottle

Collect at least 8-16 oz.

v
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Why Test
Soilless Media ?

» Pre-plant

» Check pH, EC &
nutrient levels

Soilless
Media
Testing

» Post-plant

» Identify nutrient and pH
problems before plant
expresses symptoms

» Determine if problem is
nutrient related

» Adjust fertilization

Media Analysis by SME Nutrient Recommendations
Nitrate-N (NO;-N) Calcium (Ca)
Greenhouse Floriculture (GHF) Nursery Crop (NUR]
Ammonium-N (NH4'N) Magnesmm (Mg) Wiy | EEEET CresToie Laboratory Nursery Crop Nursery Crop
result Floriculture Floriculture ey Pre-Plant Post-Plant
Phosphorus (P) Sulfur (S) e oy PH. 4045 (unlimed)
; : o 5.06.5 5.0-6.5 e 2000
Potassium (K) Sodium (Na) E‘éél:‘;é:";‘) o i EC (mS/cm) 0.25
IN-N (ppm) <50 40-200 IN-N (ppm) <5
- — -0 - P (ppm) <20 3-10 P (ppm) <5
Results reported in parts per million (ppm) or milligrams per liter (mg/ cK(DDm) ﬁ z-ﬁg ct(m’m) :g
L) except EC and pH e f;’m o 30-140 Mg (ppm) s
%NO3-N - 8-10% %NO3-N -
» Also micronutrients: Fe, Mn, Zn, Cu, B NN - e e
i %C: - 1416% “Ca
» And nutrient balances g = Sk e
il i i j . %CL - <10%
» Now available with media analysis & by request: oo = s e

Molybdenum $2 (Mo) & Bulk Density $10

=== SOILLESS MEDIA SAMPLE INFORMATION [= ===
SAMPLE TYPE - REPORT#
it i CDRaCS Ao Bl s o S | e . . R
S R R | Soilless Media Sampling Pre-plant
=l [y 8 cotes. = = =
[ | ' Media Proouckn SysemCode * Madla Tyoe *Fertilzer Type. *Sample Type 1
G I
aaws | GHF = GH Floricuiiu PMB = Peat M Based LQ=L Fi 00! PRE = Preplant
stm GW-GHUEgmNem PBE-PI!EB;:SBBEEH w-mn:mm PDST-PE:GI‘plmt ] ’ SUbsamples are
|__ | NUR = Nursery Crop PER = PeflteBased  NON = Non2 . collected from around
cowr | TOB = Tobaceo Transplants  OTH = Other OTH = Cther Blaning gate or i
L UNK = Uninown UNK = Unknown ::ii'";]m“"ﬂ R— the plle or bag then
mixed to obtain a
For each sample, please collect 1-1 quarts of media in a 1-gallon plastic bag. .
T e e e T e 5 o representative
] S R Tt Tt o menrann AT s 5 = X
' ', Roin, [GHF PMBCRF PRE ... .. AddMo composite sample.
: CGHL L L I B
- LGH [V TV TV [0 | AddBD » Moisten pre-plant
i S A samples.
Vor & Comee- = > » Activates lime; provides
et S o a better indication of
Grimmas  mmemuon oo e oH for plant growth
o
Safegur env __ Steve Traster, Commissioner of Agricl




Soilless Media Sampling
Post-plant

Destructive sampling

» Plugs and
seedlings

» Remove plug from
tray and shake or
rub substrate away
from plant roots.

» Make a composite
of “subsamples”
from 5-15 pots.

Plant Tissue Testing

N

Why Sample Plant Tissue?

» Complementary to solution and media testing

» Get the most accurate info by doing them
together

» Plant tissue test tells you how much is being
taken up

» Tissue tests measures the concentrations of
nutrients in the plant leaves and compares
them to researched sufficiency ranges and
ratios
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Soilless Media Sampling Post-plant

Non-destructive sampling

» Small Pots » Large Pots
» Remove root mass from » Brush aside top one inch
container; then pinch of media and use a probe

or trowel to collect
substrate from center of
pot. Don’t collect from
top or bottom one inch.

or grab a wedge of
substrate from center
of root mass.

Why tissue sample?

» Very important in high-
value crops

» Determine if abnormal
color/growth is related to
nutrition

» Verify that nutrients are
within recommended
ranges

» Predict hidden hunger
prior to visual symptoms

» Fine-tune fertility
programs

Reports the concentrations of
nutrients in the plant leaves

HCDASCS Agronomic Division Phone: (919) 7332655 Website: www.ncagr.goviagronomil

N Client: James A. Freeman
Predictive 2460 NC 731 Huy E.

Plant Tissue Report Coreon e

‘Sampied County : Monigomery

Sampled: Received: 08/13/2014 _Completed: 08/15/2014 _ Farm:

Sample Information Nutr

Sample ID; 000! N(%)  P(%)  K(%) Ca(%) Mg()  S(%)  Fe(eem) Mn(epm) 20 (pem) Cu(gem) B (perm

Crop: 315 017 0s0 148 080 015 535 841 154 533 184

Peach

Growth Stage: M

Week: 0 N P K Ca Mg s Fe Mn n Cu B
835 55 19D 548 80H sis 51S s 7L 51s “aL

Plant Part: M

Piant Position: M Other Results

Plant Appearance: Na (%) CI (%) C(%) DW(g) NOIN(@pm) Nifpm) Cd(epm) Pbibpm) Al(ppm) Seiopm) As opm)
001




Reports tissue nutrient levels in terms
degree of effect on growth:

‘Somple nformation Nutrient Measurements are gven in unts of parts per milion (spm of mo/L) uniess othervise specified.
io: RupBE NGO PO KO Calh) Mg(%®) SG»  Fe M0 & Cu
crop: Blackeyeasusan | 080 0,08 il el e et i
rowth stage 1, Interpretation Indexes
N 3 K ca Mg

ek 0 0D 14D 201 DAE 14
prant part: M i —Gtirermesuiie— — | Nuient Rafios— —
Piant Position: U Na@) CI%)  C) OW@ A | NS N Fetn |

001 - - - - | 081 o041 04001 |

Nitrogen and phospl ymplon ¥
deficien

Sulfur (), .

media. Analysis of

Kristin A. Hicks 0/1612015 4.15 PM

How to tissue sample

» Collect most recently
mature leaves
(MRML)

» MRML should be full-
sized and dark green;
they are usually
located 3-5 leaves
back from the tip

» Sample from multiple
pots

» Couple handfuls of
leaves

» Place the sample in a

paper bag or
envelope

Tips

» Fill out the form fully
» Use courier service, UPS or FedEx
» Refer to website for detailed information:

Plant:
http://www.ncagr.gov/agronomi/uyrplant.htm

Solutions:
http://www.ncagr.gov/agronomi/uyrsoln.htm
Media:

http://www.ncagr.gov/agronomi/uyrmedia.htm

» Be Consistent!!!

Translates each nutrient concentra
Index Deficient, Low, Sufficient, Hi
Excessive

critical value,

Growth orYield (%)
50
|

° 25 50 75

Interpretation Index

Submitting the sample

» Place the sample in a
paper bag or envelope

» Do not combine varieties

» Collect tissue for each
sample from a uniform
area

Excess
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