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This Special issue of Photosynthetica has been compiled to honour Professor Reto Jorg Strasser’s 75" birthday which
was on 28 December, 2018. Reto (Fig. 1) has been a famous scientist in the field of photosynthesis and chlorophyll a
fluorescence since the beginning of his PhD studies in 1968 at University of Bern. In 1976, he got a habilitation degree
in photobiology at the same university and within the next year (1977) he moved to the USA to work as Principal Acting
Investigator (PAI) at University of California, San Diego (UCSD).

In 1978, Reto came back to Switzerland and started
to work as the First Assistant at the Laboratory of Plant
Physiology, University of Geneva, where he got the
Habilitation degree in Bioenergetics. In 1980, he acted as
Professor and Director of the Bioenergetics Laboratory,
University of Stuttgart, Germany. Later on (1986), he
became the Director of the Institute of Biology at this
university. From 1987 until his retirement on 1 August
2009, Reto worked as the Professor in Plant Physiology
and Bioenergetics and Director of the Experimental Station
of Botany at the very famous Bioenergetics Laboratory,
Jussy, Geneva (Photo. Fig. 2), where he developed his
“unique scientific school” related to analysis of plant
photosynthetic efficiency by the use of chlorophyll a
fluorescence measurements (JIP or OJIP test).

Prof. Reto Strasser has been considered as a pioneer
of the highest order and a visionary. His discoveries
and findings were proved by thousands of publications,
especially those related to JIP-test (Fig. 3). The so called
JIP-test, published earlier by Reto, characterizes PSII and
the photosynthetic electron transport activity in samples
illuminated after a period of darkness, and derived by
using not only the minimum (F;) and maximum (Fu)

Fig. 1. Prof. Reto Strasser: The excellent scientist, teacher,
mentor, visionary, and innovator.

Fig. 2. Bioenergetics Laboratory estab-
lished by Prof. Reto Strasser in the
Experimental Station of Botany, Jussy,
Geneva, Switzerland.
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Fig. 3. The chlorophyll a fluorescence induction curve with the particular OJIP test
steps marked at 3,000 umol(photon) m™ s™! during a 1-s measurement (Kalaji et al.

2014).

fluorescence, but also fluorescence levels at 0.3 ms (Fx),
at 3 ms (F)), and at 30 ms (F;) (Govindjee ef al. 2019). The
JIP-test is tightly connected to the Energy Flux Theory
(EFT) developed by Strasser 35 years ago (Tsimilli-
Michael 2020).

The first works related to developing the JIP test idea,
calculations, and formulas were published in the form
of “Yellow Books” that were published between 1967
and 2010 as a “new library” in photosynthesis research
(Fig. 4). The main published papers were prepared by
Alexandrina Stirbet and Reto himself in 2012, as a list
for Yellow Books between 1967 to 2009. Many of them
contain first hand-written formulas, concepts, theories,
and schemes related to the flux and fate of light energy in
photosynthetic apparatus.

e-mail: Reto.Strasser@unige.ch

http: UniGe.ch/Sci /Biologie/Bioen
http://www.RetoStrasser.ch

Fig. 4. Last yellow book published in
2010 by Reto Strasser at the Laboratory of
Bioenergetics and Microbiology, Geneva
University, Switzerland

Hundreds of papers have been published using the
JIP-test. The fast increase of number of published papers
based on this test can be seen in Fig. 5. During the last
years, two important review papers related to chlorophyll
a fluorescence and JIP-test were published in the form
of questions and answers (Kalaji ef al. in 2014, 2017).
Moreover, JIP-test was very compressively described in
the book of Kalaji et al. (2017) (Fig. 6).

Usually, Reto Strasser has been very well known to
express his innovative ideas by drawing his schemes,
manually on any piece of paper or chalk, blackboard or
“clean wall”. However, some who are experienced with
graphics programming, such as scientists like Dimitriy
Shevela, elaborated nice schemes to show how JIP-test fits
to various photobiological processes related to the light-
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Fig. 5. The annual increase in number of publications found in Web of Science Core Collection related to keywords: ‘chlorophyll
fluorescence’, ‘photosynthesis’, ‘JIP test’, ‘OJIP test’, and ‘PAM’ (Pulse Amplitude Modulated Fluorescence) (Baba ef al. 2019).
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Fig. 6. One of the best books published in the last years (2017) by
CRC press by Kalaji et al. that includes ample information about
JIP-test and other techniques for measuring and analyzing data
related to chlorophyll a fluorescence. Some scientists call it “The
Bible of Chlorophyll Fluorescence Measurements‘.

dependent phase of photosynthesis (Fig. 7).

Reto has been involved in developing instrumentation
used for measuring the efficiency of photosynthesizing
organisms. He has collaborated for more than 30 years with
Hansatech Instruments Limited (UK). They developed
the first Plant Efficiency Analyzer in the world (PEA) in
1989 and then subsequently the Handy PEA as the next
generation of these instruments (Fig. 8).

In the last 15 years, Reto and Hansatech Instruments
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Limited, along with Prof. Vasilij Goltsev, have been
working on an instrument that can measure more than
the fluorescence signal which can be recorded by Handy
PEA. This work culminated in the M-PEA (Multi-Function
Plant Efficiency Analyser) a sophisticated instrument
that combines high-quality fast fluorescence kinetics and
P700" absorbance studies and ground-breaking delayed
fluorescence (DF) measurements to provide one of the
most comprehensive systems for the investigation of plant
photosynthetic efficiency available (Fig. 9).

M-PEA (model MPEA-2) includes both the prompt
and P700+ acquisition elements in conjunction with
delayed fluorescence measurements, leaf absorptivity
measurements (Fig. 10). During recent years, much
valuable research has been conducted (with many
publications) by Prof. Vasilij Goltsev, Department of
Biophysics and Radiobiology, Sofia University “St. KI.
Ohridski”, 1164 Sofia, Bulgaria, showing the potential of
M-PEA device.

Reto has cooperated/supervised more than 100
scientists, who later became ambassadors for JIP-test
research in more than 30 countries including Austria,
Brazil, Bulgaria, Canada, China, Czech Republic,
Germany, Greece, India, Indonesia, Iran, Italy, Japan,
Netherland, Pakistan, Poland, Russia, Slovak Republic,
South Africa, Turkey, United States of America, and many
other countries. Due to this, Reto took a core position in
chlorophyll a fluorescence research (Fig. 11) (Baba et al.
2019).

At the end of this modest work, we would like to thank
Helena Synkova (Editor-in-Chief) and Ivana Stétinova
(Executive Editor) of Photosynthetica for their outstanding
work and passion in creating this Special Issue.
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Fig. 7. Artwork by Dimitriy Shevela. The scheme
combines the Z-scheme and JIP-test which is based
on the energy flux theory (Shevela 2008).
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Fig. 8. Handy PEA consists of a compact, lightweight control unit
encapsulating sophisticated electronics. This provides the high
time-resolution which is essential in performing measurements
of fast chlorophyll a fluorescence induction kinetics (Courtesy of
Hansatech Instruments Limited, UK).

Fig. 9. The M-PEA (Multi-Function Plant Efficiency Analyser)
developed by Hansatech Instruments Limited in cooperation
with Prof. Reto Strasser and Prof. Vasilij Goltsev (Courtesy of
Hansatech Instruments Limited, UK).
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Fig. 10. Induction curves of relative variable fluorescence (V,,
represented on the left axis of the graph); the delayed fluorescence
measured at two intervals: from 20 to 90 microseconds (DFo.i ms)
and from 0.1 to 0.9 ms (DF, s, triangles, represented on the
left axis of the graph); and relative changes in light reflection
at A = 820 nm (MR, presented on the right axis), recorded
simultaneously in dark-adapted bean leaves using the M-PEA2
fluorometer. The intensity of the actinic red light was 4,000
umol(quanta) m™> s7'. Larger symbols show characteristic
points of the induction curves/transients of prompt and delayed
fluorescence (Kalaji e al. 2017).

Fig. 11. A scheme showing
the central role of Prof. Reto
Strasser playing in the wonder-
ful world of photosynthesis.
More information can be
found in the published recent
work by Hu et al. (2020).
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