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Outline of presentation

1. Leaf tissue sampling

2. Weed control

3. Production budget sheets



1. Strawberry Tissue Sampling

Photos and slides on tissue sampling provided by 
the experts at NCDA&CS

<https://www.ncagr.gov/agronomi/uyrplant.htm>



What is tissue analysis?
Chemical processes that
◦ Measure concentrations of essential plant nutrients
◦ leaf analysis includes:
◦ N, P, K, Ca, Mg, S (%)
◦ Fe, Mn, Zn, Cu, B (ppm)
◦ plus Na (%)

◦ petiole analysis: NO3-N (nitrate-nitrogen)

Also includes
◦ Interpretation indexes 
◦ Nutrient ratios 
◦ Agronomist comments



Why tissue sample?
To monitor nutritional status 
◦ Fine-tune fertility programs
◦ Predict hidden hunger prior to visual symptoms 
◦ This is a predictive sample

To diagnose abnormal growth or color
◦ Detects when nutrients are outside of recommended ranges
◦ Identify & correct nutrient shortages swiftly
◦ Determine if the nutrient is corrected
◦ This is a diagnostic sample



Routine tissue sampling
Is very important in high-value crops like strawberries
◦ Evaluate the fertility program and nutritional status to prevent problems

Once a nutrient deficiency has occurred, yield is already lost

A nutrient deficiency is easier to correct and results in less yield loss, the 
sooner it is detected and corrected



How to tissue sample - frequency
For monitoring (predictive)
◦ Collect biweekly samples from early 

bloom through harvest
◦ This is the bloom (B) and fruit (F) 

growth stages

For diagnosing
◦ Collect samples as soon as abnormal 

plant growth or color is noted



How to tissue sample – plant part
Collect the most recently mature 
trifoliate leaves (MRML)
◦ Has three leaflets and a petiole
◦ Is full-sized and dark green 
◦ Located 3-5 leaves back from the tip
◦ Is healthy--no diseases, insects or 

harsh environmental conditions 
(predictive)



Representative tissue sample
◦ Collected from random locations 

throughout the field

◦ Includes 20 -30 MRML

◦ Represents average nutritional status

***NOTE: if leaves are small, include additional material*** 



10



11



How to tissue sample
Detach the petioles
- Snap leaves off at the 
stem then separate the 
blades from the petioles

Measure NO3-N on petioles

A great predictor of soil N availability



Submit the sample
Place the sample in a paper bag or 
envelope

Complete the Plant Sample 
Information form

Include the appropriate fee for each 
sample

Get the sample to the lab within 24-48 hours!!!! 



Plant sample information form
Properly identify the growth stage and week

◦ Bloom/fruit (B/F) has 12 consecutive weeks 

◦ Week 1 of B/F is characterized by the presence of 5–10 open blossoms on at 
least 50% of the plants

◦ Or to state it another way – it means strawberries will be ready to pick in 4½ 
to 5 weeks

◦ Week 5 of B/F growth stage coincides with first harvest



Growth Stage and Week
Growth 
Stage Week

NO3-N 
Sufficient 

Range (ppm)*

Nitrogen recommendation 
when petiole NO3-N

Below- Within- Above-
the sufficient range

B/F

1 600-1500

7 lb
N/a/wk

5.25 lb
N/a/wk None

2-3 4000-6000
4 3500-6000
5-8 3000-5000
9 2000-4500
10 2000-4000
11 1500-3000
12 1000-2000

*Campbell CR, Miner GS. 1994. Strawberry nitrogen fertilization and plant nitrate monitoring. In: Proceedings of the 1994 
Southeastern Strawberry Expo. Raleigh (NC): North Carolina Cooperative Extension Service. p 3–9.



Understanding the Plant Report

Concentrations of 11 essential nutrients 
◦ N, P, K, Ca, Mg, S (%)
◦ Fe, Mn, Zn, Cu, B (ppm)
◦ plus Na (%)
◦ And petiole NO3-N

Interpretation Indexes 
◦ Scale  - 0 to 124
◦ Ranges  - deficient, low, sufficient, high, excessive

Nutrient Ratios 
◦ N:S, N:K, Fe:Mn

Agronomist Comments



Understanding the Plant Report



Understanding the Plant Report
Interpretation Index



Concluding remarks
Plant tissue analysis is a tool – use it properly
- Consider everything else you know about the field

◦Environment
◦Temperature and rain
◦Soil pH and fertility
◦Disease/insect pressure
◦Production practices
◦Fertilization
◦ Irrigation



20

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

Waypoint analytical: https://www.waypointanalytical.com/PlantTissues

Lab. sources

http://www.ncagr.gov/agronomi/uyrplant.htm
https://www.waypointanalytical.com/PlantTissues


21

2. Weed Management
Understand field history.

Proper identification is necessary.

Implement a strategy when weeds are small.

Limited postemergence option thus important to use a preplant herbicide.

Prevent weeds from producing seeds. Hand pull weeds if needed.

Follow herbicide labels including rotational restrictions/carryover potential.



Photo by: Jayesh Samtani



Photo Credit: JayeshSamtani
Photo Credit: JayeshSamtani
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Photo Credit: JayeshSamtani



Fumigants for preplant weed control

Pic-Clor60: 125-175 lb/acre in-row.

Metam potassium: K-Pam (American Vanguard Company), 
Sectagon K54 (Novasource)

Metam sodium: Vapam (AMVAC), Sectagon 42

Dominus (allyl isothiocyanate)

2022 Southeast Regional Strawberry Integrated Pest Management Guide for Plasticulture Production

https://smallfruits.org/files/2022/01/2022-Strawberry-IPM-Guide.pdf
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Henbit

Preplant

Chateau 51 WDG (flumioxazin): 3 oz/acre
Apply to soil surface of pre-formed beds at least 
30 days before transplanting prior to mulch being 
laid.

Spartan 4F (sulfentrazone): 4 to 8 oz/acre

Sinbar 80WDG (terbacil): for matted row 
production

Photo: J. Samtani



Chickweed
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Chateau 51 WDG (flumioxazin): 3 oz/acre
Apply to soil surface of pre-formed beds at least 
30 days before transplanting prior to mulch being laid.

Spartan 4F (sulfentrazone): 4 to 8 oz/acre

Devrinol 2XT 2EC (napropamide): 8 qt or 8 lb/acre

*Dacthal 6L or Dacthal 75-W (Dactal):  8 to 12 pt or 8 to 12 
lb/acre

*Sinbar 80 WDG (terbacil): see label

* Ultrablazer 2L (acifluorfen) 

* Matted row production 
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Photo credit: John Strang, Univ. Kentucky

Chateau 51 WDG (flumioxazin): 3 oz/acre
Apply to soil surface of pre-formed beds at least 
30 days before transplanting prior to mulch being 
laid. Do not apply after fruit set.

Horseweed
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Photo: Howard F. Schwartz, Colorado State

University
Photo: Bruce Ackley, The Ohio State University, Bugwood.org
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Nutsedge
Spartan 4F (sulfentrazone): 4 to 8 oz/acre

Anaerobic soil disinfestation

Eptam 7E: 3.5 to 7 pt/acre. Apply 45 d before planting
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Photo: J. Samtani

Stinger 3EC

Limited weed spectrum but very effective
Vetch, dock, red sorrel, clover, dandelion
Do not tank mix with other pesticides 
No adjuvants
Apply at least 30 days before planting

Crop row: 0.33 to 0.5 pt/acre
Row middle: 0.33 to 0.67 pt/acre

Vetch
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Photo: J. Samtani

Clover
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Grass control

Annual and perennial grasses: 

Arrow, Select 2EC (clethodim): 6 to 8 oz/acre

Select max 1EC, Intensity one: 9 to 16 oz/acre

Poast 1.5EC (sethoxydim): 1 to 1.5 pint/acre

Fusilade DX (fluazifop): 12 to 24 oz
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Glyphosate (various formulations),

Paraquat (Gramoxone SL 2L) 

Pelargonic acid (Scythe 4 EC): annual broadleaf weeds

Nonselective grass/broadleaf: 



3. Strawberry Budgets
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https://ext.vt.edu/small-fruit.html

Go to the Resources tab  Click on High tunnel and open-field 
strawberry budget

Virginia Department of Agriculture and Consumer 
Services (VDACS)

Hatch Act of 1887

Horticulturae 2022, 8, 1139. https://doi.org/10.3390/horticulturae8121139

https://ext.vt.edu/small-fruit.html
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