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Quick Nutrient Analysis in
Strawberry Production

Regular monitoring of nutrient levels such
as nitrate (NO,’), potassium (K*) and calcium
(Ca?) in plant petioles, soil solution, irrigation
water, and drain water produces not only good
yield and fruit quality, but also reduces fertilizer
cost and mitigates environmental hazards. The
LAQUAtwin pocket meters are the perfect tools
for testing as they directly measure samples
and provide results in just few seconds,
allowing growers to identify and correct any
nutrient deficiency or excess immediately.

Introduction

Strawberry production requires a root
environment with good availability of
essential nutrients to achieve optimum
plant growth, fruit quality, and yield. Soil
pH influences the availability of nutrients
such as nitrate (NO,), potassium (K*) and
calcium (Ca?) ions, which have specific
roles in strawberry fruit quality - NO,
determines the size, K* influences the taste,
and Ca?* affects the firmness. The nutrients
should be presentin aright balance to avoid
competition or improper plant uptake. Aside
from maintaining the correct soil pH for
nutrient availability, the conductivity should
also be closely and frequently monitored,
as strawberry plants do not tolerate high
conductivity value.

Plant sap analysis has been used by growers to
manage crop nutrient content and fertilization
strategies. A plant sap test gives a view of the
nutrients available for the plant, at that time, for
growth or development. It directly shows if a
crop suffers from a nutrient deficiency or an
excess. Soil solution analysis is also important
for growers. It gives a view of the nutrient and
salinity levels in the soil and nutrient leaching
past the root zone. Soil solution is the water
held in the soil, which contains a mixture of
nutrients taken up by roots.

HORIBA offers LAQUAtwin pocket meters
which provide reliable and accurate results
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for plant sap and soil testing parameters
such as pH, conductivity (EC), nitrate (NO,
)/ nitrate-nitrogen (NO_-N), potassium
(K*), calcium (Ca?) and sodium (Na*).
Several research studies have proven that
results obtained with LAQUAtwin pocket
meters are strongly correlated with those
of traditional laboratory analyses. With their
unique and compact design, the LAQUAtwin
pocket meters allow direct measurement
of micro-volume sample (as low as 0.1ml)
and deliver results in just a few seconds.
These advantages enable growers to make
fertilization and irrigation decisions quickly.

Method

Calibrate the LAQUAtwin  pocket
meters according to manufacturer’s
instructions.

A. Plant Sap Analysis

For sampling, it is critical to always
follow the same protocol and collect the
correct tissue in order to get consistent
and reliable results. The most recent
mature trifoliate leaf is the best indicator
of the most essential nutrients for plant
growth (e.g., P, K, Ca, etc.) and the
petiole from this leaf is the best indicator
of NO,-N. Plant temperature should be
within 20 to 25°C.
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Most Recent
Mature Trifoliate

Figure 1: Proper leaf and petiole samples
ensure reliable results.

Source: Casteel, S. (2004). Strawberry Fertility and
Nutrient Management.

1. Collect 2 most recent
mature trifoliate leaves and the
associated petioles from 20
different strawberry plants to get a
representative sample. The petiole
must be detached from the plant
near the crown.

2. Separate the petioles from
the leaves and cut them into
small pieces.

3. Load the small pieces of
petioles into a garlic press or
hydraulic sap press and squeeze
them to extract sap.
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4.  Place the sap directly onto the
respective sensors of LAQUAtwin
nitrate and potassium pocket meters.

5. Compare the results with the
reference values in Table 1to evaluate
the current nutritional condition of
the plants and implement the best
course of action.

6. Rinse the sensors with clean
water before testing another sample
or storing them.

Table 1: Reference Nutrient Levels for
Petiole Sap in Strawberry Cultivation

Days gafter NO,-N ‘ P ‘ K
sowing ppm
30 500—-700 | 150-350 | 4000 —5000
60 550—750 | 150—350 | 4000 — 4500
90 400-600 | 150—350 | 4000 —5000
110 500—-300 | 150—350 | 4000 —5000

Source: Carlos Cadahia, Ediciones Mundi-Prensa. La
Savia como indice de fertilizacién, 2008, page 246

B. Soil Solution Analysis

Soil solution for pH, salinity (usually
reported as conductivity), and nutrient
analysis can be extracted through
lysimeters installed in the field — at
15-20cm depth, where strawberries
have the bulk of their roots and at 50-
60cm depth below most of the roots.
Lysimeters are installed under vacuum
pressure and pull water from the soil
similar to the root of the plant. To extract
suitable samples, the soil must have
been recently wetted with rainfall or
irrigation water.

1. Place the sample of extracted

soil solution directly onto the
respective sensors of LAQUAtwin
pH, conductivity, sodium, nitrate,

potassium, and calcium meters.

2.  Record the results and monitor
the nutrients on a weekly basis.

3. Rinse the sensors with clean
water before testing another sample
or storing them.

Results should be interpreted by
comparing trends from  season-
to-season and block-to-block with

strawberry  performance indicators
such as yield and fruit quality. Irrigation
and drain water can also be analysed
directly with LAQUAtwin pocket meters.

Strawberries have salt tolerance
threshold of 1.0 mS/cm and will grow
best in soil pH range of 5.5 to 6.5.

Results and Benefits

Plant sap analysis provides information on
the current nutritional status of the plant. This
information makes it possible to fine-tune N
application, to maximize yield and quality, and
to extend the fruiting season. The plant sap
analysis complements soil solution analysis.

Soil solution analysis can help growers make
decisions about their irrigation and nutrient
management program. It should be used
to enhance nutrient management and not
as a measure of overall soil nutrient status.
Nitrate and salinity levels are the key focus of
soil solution monitoring. As nitrate is a highly
mobile nutrient, soil solution can help identify
incorrect nitrogen application, which could
result in nitrate accumulation within the root
zone and nitrate leaching below the root zone.
Potassium and calcium are bound to soil and
their levels in soil solution do not provide a
reliable indication of their supply and availability
to the crop. However, potassium, calcium, and
sodium levels in soil, irrigation water, and drain
water should be checked regularly. Salinity
levels measured in soil solution allow growers
to perform corrective action (e.g., increase
irrigation to maintain salinity levels) before
symptoms appear on leaves, yields or crop
quality. Overwatering leaches fertilizer out
of the root zone and results in environmental
hazard (e.g., groundwater contamination). Soil
solution analysis can be tested throughout the
growing season.
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Figure 3: Loading of petioles into the chamber of
garlic press for sap extraction.

Figure 4: Placing sap directly onto LAQUAtwin
nitrate sensor.
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HORIBA Instruments (Singapore) Pte. Ltd.
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Phone: 65 6908-9660
Fax: 65 6745-8155
www.horiba-laqua.com
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HORIBA Group is operating Integrated
Management System (IMS)
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