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Miniaturized PAM Fluorometer for Undergraduate and Graduate Training

JUNIOR-PAM
Teaching Chlorophyll Fluorometer

Pulse-amplitude modulated (PAM)
chlorophyll fluorometry in combination
with saturating pulse analysis of
fluorescence quenching is now a
standard technique to assess plant
photosynthesis.
In the 1990s, the Walz Teaching-PAM
fluorometer (PAM-200) carried PAM
fluorometry into university classrooms.
Since then, there has been considerable progress in LED and PC
technology, enabling the development
of a powerful and versatile, and at the
same time compact teaching fluorometer: the JUNIOR-PAM.

Features
• The JUNIOR-PAM features the best
price-performance ratio of all PAM
fluorometers. It excels by its simplicity
and ease of operation.
• The JUNIOR-PAM is particularly
well suited for teaching classes and
workshops, where availability of a
larger number of instruments is essential for gaining hands-on experience.

• The JUNIOR-PAM is controlled by
PC via USB interface. Generally, the
same WinControl-3 software is
provided as for research PAM fluorometers like the MONITORING-PAM.
In addition, a simplified edition of
WinControl-3 has been developed to
assist teaching in elementary courses.
• The JUNIOR-PAM is unique in not
requiring a separate power supply,
as it is powered by the PC via the
USB connector.

• The JUNIOR-PAM employs the
same blue (460 nm) Power LED for
pulse-modulated fluorescence
excitation, actinic illumination and
saturating pulses.
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All optical and electronic hardware
components are contained in a small
box (11.5 x 6.5 x 3.0 cm) that is
connected to the sample via a 40 cm
long single plastic fiber with 1.5 mm
diameter.

Two different types of leaf-holders are
provided, a 60° clip for measurements
in ambient light and a magnetic leaf
clip for Fo-Fm and Fv/Fm measurements. Far-red light can be applied
for selective excitation of PS I.

Chlorophyll Fluorescence Analysis

PAM-Fluorescence
The JUNIOR-PAM detects only the
fluorescence excited by its evenlypulsed measuring light: the instrument
is insensitive to continuous light.
Hence, signal changes reflect changes
in the yield of chlorophyll fluorescence, which is complementary to the
yields of photochemistry and heat
dissipation in photosystem II (PS II).

Saturating Pulse
Quenching Analysis
The JUNIOR-PAM’s low measuring
light intensities and its ability to deliver
strong light pulses up to PAR values
of 10 000 μmol/(m2·s) permit determinations of Fo and Fm, the minimal
and maximal fluorescence yields of a
pre-darkened sample, respectively.
Repetitive application of saturating
pulses allows monitoring of characteristic changes in PS II quantum yield
and various fluorescence quenching
parameters during acclimation of predarkened samples to light conditions
(Kautsky effect).

Far-Red Illumination
The JUNIOR-PAM features a far-red
(FR, 730 nm) LED for preferential
excitation of photosystem I (PS I),
which is essential for determination
of the minimum fluorescence yield,
Fo’, in light-acclimated samples. Also,
FR is useful for teaching the general
principles of photosynthetic electron
transport like the “Blue-FR antagonism” on fluorescence yield and
“state 1 - state 2 transitions”.
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WinControl-3 Software
General Features and Graphical User Interface

General Features

Automated Routines

The WinControl-3 software represents
the latest version of the WinControl
software family. Presently, WinControl3 operates the JUNIOR-PAM and the
MONITORING-PAM fluorometers.
Different from its predecessors,
WinControl-3 can handle very long
periods of data acquisition.

Data Evaluation
Saturating pulse analysis with automatic detection/calculation of standard
fluorescence parameters: Fo, Fm, Fo’
(measured or calculated), Fm’, Fv/Fm,
qP, qL, qN, NPQ, Y(II), Y(NPQ), Y(NO),
ETR.

Repetitive triggering of many fluorometer functions (e. g., dark-light
induction and dark recovery curves)
by adjustable clock.

Light Response Curves
(Rapid Light Curves)
Automatic execution of light exposure
protocols and fitting of two different
model functions to data of light
response experiments.

Customer-defined
Measuring Protocols
Execution of customized experimental
procedures using easily programmable batch files.

80
S
D

60

60

40

40
Growth Condition
E: exposed
S: shaded
D: deep shade

20

D S E

Maximum ETR

Relative Electron Transport Rate

Export in CSV (comma-separated
values) format of original fluorescence
traces, saturating pulse analysis data
and parameter estimates of light
response curves.

Dark-Light Induction
Curve: Prunus
laurocerasus, darkacclimated leaf
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Effect of Far-Red (FR) light
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Technical Specifications

General Properties

User Interface

Light Sources

• Design: Aluminum housing with
USB-B socket, M8 4-pole socket to
connect the JUNIOR-PAM monitoring
leaf clip (accessory), port for the
JUNIOR-PAM light guide, and swivelmounted sample support

• Software: WinControl-3 software
for PAM fluorometers

• Measuring light: Blue LED
(wavelength of maximum emission:
450 nm). Two modulation frequencies
(5 and 100 Hz)

• Light guide: 40 cm x 1.5 mm
(length x diameter) plastic fiber
• Sample Clips: Open leaf clip
(angle between incident radiation from
JUNIOR-PAM and leaf surface, 60°)
and magnetic leaf clip (angle between
incident radiation from JUNIOR-PAM
and leaf surface, 90°)

Signal Detection
• Fluorescence: PIN-photodiode
protected by long-pass filter (typical
wavelength of 50% transmittance =
645 nm). Selective window amplifier
to measure pulse-amplitude modulated
(PAM) fluorescence
• Temperature: Integrated-circuit
temperature sensor

• Data/power cable: Standard USB
communication via 1.2 m USB-cable
type A-B
• Computer minimum
requirements: Processor, 1 GHz.
RAM, 256 MB. Hard disc space, 20
MB. Screen resolution: 800 x 600
pixels. Interface, USB 1.1 or USB 2.0.
Operating system: Microsoft Windows
2000/XP/Vista
• Measured and calculated
parameters: Fo, Fm, Fo’ (measured
or calculated), Fm’, Fv/Fm, qP, qL,
qN, NPQ, Y(II), Y(NPQ), Y(NO), ETR.
Two different model equations can be
fitted to ETR versus light intensity data
(Rapid Light Curves)

Physical Properties

• Actinic light: Blue LED (wavelength
of maximum emission: 450 nm).
Photon flux densities at 1 mm distance
from the tip of the 40 cm JUNIORPAM light guide: 25 to 1500 μmol
photons/(m2*s), adjustable at 12
different levels
• Far-red light: LED with 730 nm
maximum emission wavelength for
selective excitation of photosystem I
• Saturating pulses: Blue LED
(wavelength of maximum emission:
450 nm). Maximum photon flux density
10000 μmol photons/(m2*s) at 1 mm
distance from the tip of the 40 cm
JUNIOR-PAM light guide
Subject to change without prior notice

• Power consumption: 100 mW at
normal operation and 500 mW during
saturation pulse
• Power supply: 5 V DC from USB
port
• Dimensions: 11.5 cm x 6.5 cm x
3 cm (L x W x H)
• Weight: 200 g
• Operating temperature: 0 to
+40 °C
• Operating humidity range: 35 to
85% RH (to avoid condensation)

Downloads
Free downloads are available on our
website www.walz.com.

• JUNIOR-PAM Manual
User’s instruction in PDF format
including an introduction to saturating
pulse analysis and literature
references.

Accessory
JUNIOR-PAM monitoring leaf clip to
measure ambient light intensities and
temperature.

JUNIOR-PAM

• WinControl-3 software
Full program and sample experimental
data for offline use.
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