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1. Introduction

1.1 About Dualex

Thank you for choosing our Dualex product. The Dualex device is a handheld
leaf-clip that utilizes fluorescence and light transmission to determine the

physiological state of leaves. It measures the parameters chlorophyll content,

flavonol index and calculates the Nitrogen Balance Index (NBI).

CHLOROPHYLL

FLAVONOLS Real-time sensor

Non-destructive
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Internal GPS

NITROGEN BALANCE
INDEX
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1.2 Applications

The Dualex device finds application in various fields including:

e Nitrogen fertilization

e Leaf maturity assessment

e Plant senescence monitoring

e Plant protection against UV radiation
e Pathogen susceptibility assessment

e \Variety selection



2. Getting Started

2.1 Unpacking and Inspection

Upon receiving your Dualex, unpack the device and inspect it for any physical
damage. If you notice any damage, please contact Pessl Instruments

immediately.

2.2 Charging the Device

The Dualex device comes with an internal rechargeable battery. Before initial
use, ensure the device is fully charged using the provided USB cable. Connect it

to a computer or a compatible wall plug adapter for charging.



3.Taking Measurements

3.1 Starting Up the Dualex

To start using your Dualex device, press the power button. After a brief startup

process, you will be greeted with the main menu on the screen.

Menu .]3

= Measurement =
USB
Settings

Up Down

3.2 Taking a Measurement

1. Select "Measurement" from the main menu and confirm.

2. Ensure there is no leaf inside the clip and press OK when prompted.
3. Open the clip and place the leaf to be measured between the heads.
4. Close the clip and wait for the measurement to complete.
5. The measured values will be displayed on the screen.
NBI 0.0 grp ?:;
mes
Chl 0.0 sup
Flav 0.00
il
group+ chg side

3.3 Accessing Measured Values

You can read measured values directly from the screen of the Dualex device. For
accessing stored measurements, connect the device to a computer using the

provided USB cable. Detailed instructions can be found in the Dualex user

manual available at https://metos.at/en/manuals/.


https://metos.at/en/manuals/

4. Maintenance

4.1 Cleaning and Maintenance

e Ensure the optics are clean and free of dirt.
e C(Clean the device regularly using a tissue moistened with water and
alcohol for external surfaces. For optical parts, use a cotton swab

moistened with ethanol.

5.Comprehensive Plant Health Assessment

5.1 Advantages of Dualex Measurements

The Dualex facilitates a comprehensive assessment of plant health by measuring
multiple indices simultaneously, allowing for early detection of stress factors and

nutritional imbalances.

5.2 What Dualex Measures

e Chlorophyll Content (Chl)
e Flavanol Index (Flav)

e Nitrogen Balance Index (NBI)



General Measurement Guidelines

Below are a few quick and easy recommendations for taking measurements with

Dualex.

Upper or Lower Side?

The Dualex device allows for measuring both the upper (superior, sup) and lower
(inferior, inf) sides of the leaf. For chlorophyll content, measurements from both
sides are typically similar. However, due to the measurement technique, flavonol
levels often vary significantly between the two sides, with higher concentrations
usually found on the upper (higher Flav) side compared to the lower (lower Flav)

side.

To ensure robust Nitrogen Balance Index (NBI) results and simplify the handling
of the device and data, we recommend consistently measuring only the upper
side of the leaf, unless a specific purpose (such as scientific research)

necessitates measurements from both sides.

5.2.1 Chlorophyll Content (Chl)

e Definition: Measures chlorophyll content in leaves, indicating
photosynthetic activity and overall plant health.
e Ranges:
e Optimal: 40-70 pg/cm?
e Poor health: <20 pg/cm?
e Moderate: 20-40 pg/cm?
e Good for photosynthesis: 40-70 pg/cm?

Note: These ranges are averages for various crops. Actual thresholds can vary
significantly depending on the specific crop, cultivar, environmental conditions,

and intended use.



5.2.2 Flavanol Index (Flav)

e Definition: Measures flavanol content in leaves, indicative of stress
response and UV protection in plants.
e Normal Range: Typically considered normal when < 1.0; varies depending

on plant species and environmental conditions.

5.2.3 Nitrogen Balance Index (NBI)

e Definition: Calculates the ratio of chlorophyll to flavanols, offering
insights into plant nitrogen status and metabolism.
e Normal Range: Typically varies depending on plant species, growth stage,

and nutrient availability.

5.3 Crop-based Measurements

The following section provides guidelines on how to measure crops in different

agricultural systems.

5.3.2 Orchards & Vineyards

e A minimum of 20 leaf measurements must be taken.



e Measurements should encompass leaves from all levels and parts,

including leaves of different ages.
e Assess the effect of fertilization by taking measurements from at least 20

young leaves on a fruit tree/vine stump following fertilization.

5.3.3 Field Crops

e Identify specific areas for measurements within the field, with a minimum

of three designated areas.

e Assess plant health based on the average of measurements taken in each

area.

5.3.4 Vegetables

e Identify specific areas for measurements within the field, with a minimum
of three designated areas.

e Conduct measurements on at least 10 plants per area.

5.4 Early Detection of Stress

5.4.2 Advantages

e Enables early detection of stress in plants.
e Rapid and non-destructive measurements allow for timely interventions.

e Helps improve crop resilience and yield stability.



5.4.3 Applications and Case Studies

e Agricultural research
e Environmental monitoring
e Precision farming

e Research collaborations
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