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of Barbara Zilinskas, a co-author of one of the biographies 
mentioned above.

Rajni (Varma) Govindjee [3]. Born as Rajni Varma in 
1934 in India, she got her MSc in Botany in 1955 from the 
University of Allahabad. In 1957 she obtained a fellowship 
to work with Robert Emerson at University of Illinois at 
Urbana-Champaign (UIUC), where she started working 
on light reactions in photosynthesis. In October 1957 she 
married G. Govindjee and changed her name to Rajni Gov-
indjee. Both G. and Rajni Govindjee joined Eugene Rabi-
nowitch’s group after the sudden death of Emerson in 1959. 
Rajni’s work, as well as G. Govindjee’s, contributed to the 
discovery of the two linked photosystems (now known as 
Photosystems I and II, PSI and PSII), particularly by show-
ing that both contain chlorophyll a [4, 5].

In 1964, Rajni Govindjee et al., reported that, for the Hill 
reaction using NADP as electron acceptor, as well as for 
complete photosynthesis, common or similar mechanisms 
exist with two photochemical reactions showing different 
absorption maxima [6] (Fig. 1).

For a detailed history of the two linked photosystems and 
two light reactions in oxygenic photosynthesis see [7].

After some additional work on photosynthesis, Rajni 
Govindjee carried out ground braking research on retinal 
proteins in Tom Ebrey’s lab. Among other things, the quan-
tum yield for the photoconversion of bacteriorhodopsin 
was accurately determined in collaboration with S. Balas-
hov [8], with whom she continued collaborating over many 
years [3]. Important questions about the functioning of the 
proton pump bacteriorhodopsin were addressed during 
the work of Rajni Govindjee in Ebrey’s lab, also through 
extensive collaborations, e.g., with Rosalie Crouch [9] on 

1  Introduction

This part III is a continuation of the articles in Photochemi-
cal and Photobiological Sciences [1, 2], in which short biog-
raphies were made of women scientists born before 1958 
(with the exception of Ulrike Alexiev) who have broaden 
the knowledge about biological photoreceptors.

When writing Part I of this series, I was aware of my 
ignorance, or perhaps I should say, of not having paid 
enough attention to the fact that many of the papers on pho-
toreceptors I read, cited, and admired for the precision and 
intelligent design of the experiments as well as for the clar-
ity of the argumentation and conclusions, were authored or 
co-authored by women. In fact, often by women who had 
not been honored enough. Therefore, I deeply acknowl-
edge G. Govindjee, who made me aware of the articles he 
co-authored about three remarkable women who had con-
tributed to our knowledge in the area of photoreceptors: 
Rajni Govindjee, Maarib Bazzaz and Christa Critchley, and 
were not included in the previous two papers. A brief bio-
graphical sketch of each of them is now presented, mostly 
extracted from the papers co-authored by G. Govindjee (see 
below). Upon reading those papers I learned about the life 
of the three scientists and also about plant physiology and 
photobiology in general. I also add a biographical sketch 

	
 Silvia E. Braslavsky
silvia.braslavsky@cec.mpg.de

1	 Max Planck Institute for Chemical Energy Conversion, 
Stiftstrasse 34-36, 45410 Mülheim an der Ruhr, Germany

Abstract
This article is a continuation of the articles in Photochemical and Photobiological Sciences, ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​4​​3​6​3​0​
-​0​2​3​-​0​0​4​8​7​-​1 and ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​1​​0​0​7​​/​s​4​​3​6​3​0​-​0​2​4​-​0​0​5​5​1​-​4, in which short biographies were made of women scientists 
born before 1958 (with the exception of the deceased Ulrike Alexiev in Part II), that have broadened the knowledge about 
biological photoreceptors. I now present four remarcable women who have worked mainly, but not only, in photosynthesis.

Received: 2 September 2025 / Accepted: 20 October 2025
© The Author(s) 2025

Outstanding women scientists that have broadened the knowledge on 
biological photoreceptors-III

Silvia E. Braslavsky1

1 3

https://doi.org/10.1007/s43630-025-00802-y
https://doi.org/10.1007/s43630-023-00487-1
https://doi.org/10.1007/s43630-023-00487-1
https://doi.org/10.1007/s43630-024-00551-4
http://orcid.org/0000-0002-2796-8586
http://crossmark.crossref.org/dialog/?doi=10.1007/s43630-025-00802-y&domain=pdf&date_stamp=2025-11-3


Photochemical & Photobiological Sciences

bacteriorhodpsin apoprotein linked to retinal analogues and 
with Koji Nakanishi [10] as well as with Dieter Oesterheld, 
as described by T. Ebrey in the article dedicated to Rajni 
Govindjee on the occasion of her 80th birthday [11]. Until 
the year 2000 Rajni Govindjee continued publishing work 
on retinal proteins and also some work on photosynthetic 

organisms. She has kept collaborating in articles about her 
mentors and colleagues, e.g., about Eugene Rabinowitch 
[12].

Balashov et al. [3] point out: “Further, the Department 
of Plant Biology of the University of Illinois administers an 
Annual Govindjee and Rajni Govindjee Award for Excel-
lence in Biological Sciences—that is fitting to her (Rajni) 
interest in educating the young and the beginners (​h​t​t​p​​s​:​/​​/​s​i​
b​​.​i​​l​l​i​​n​o​i​s​​.​e​d​​u​/​g​​r​a​d​​u​a​t​​e​/​g​r​​a​n​​t​s​/​G​o​v​i​n​d​j​e​e; and ​h​t​t​p​​s​:​/​​/​w​w​w​​.​l​​
i​f​e​​.​i​l​l​​i​n​o​​i​s​.​​e​d​u​​/​g​o​​v​i​n​d​​j​e​​e​/​p​​h​o​t​o​​o​f​t​​h​e​y​​e​a​r​2​0​2​2​.​h​t​m​l).

Maarib Bazzaz [13]. Maarib Darwish Lutfi Bakri (Baz-
zaz) was born on November 27, 1940 in Baghdad, Iraq. In 
1958 she joined the University of Illinois at Urbana-Cham-
paign (UIUC), after completion of her first year of under-
graduate studies at the College of Sciences, University of 
Baghdad. In the same year she married Fakhri Bazzaz. After 
completing her Master degree in Botany in 1963, the couple 
returned to Iraq where she taught Plant Biology courses. 
In 1966 she returned to UIUC and joined a PhD program 
in Plant Physiology. She carried out her PhD work under 
the guidance of G. Govindjee. G. Govindjee et al., describe 
with great admiration and in great detail the work she per-
formed in G. Govindjee’s lab. In one of the paragraphs the 
authors say: “her observations were key to the later discov-
ery of a ‘‘new’’ naturally-occurring Chl a, …..which she 
independently discovered in 1981 in G. Govindjee’s labora-
tory [13–15] (Fig. 2).”

She worked from 1981 to 1983 at the Department of 
Chemistry in the University of Cambridge in the laboratory 
of Richard Brereton where she used very modern tools to 
isolate, and state-of-the-art spectroscopic tools to identify 
the chemical structure of the new chlorophylls, such as mod-
ern mas spectrometry and NMR techniques. Both 4-vinyl-
4-desethyl-Chl a, commonly called divinyl Chl a [16, 17] 
and 4-vinyl-4-desethyl-Chl b, commonly called divinyl Chl 
b [18], were isolated and identified.

Maarib Bazzaz died from COVID in 2020. The very 
warm words used by the authors remembering Maarib [13] 
and by other colleagues and friends whose letters of condo-
lences were reproduced in that paper, reveal that she was 
a very joyfull, knowledgeable, engaged person with sci-
ence, teaching, family and friends. Maarib Bazzaz was, as 
the authors say, a wonderful citizen of the world, speaking 
several languages, knowing many cultures, and magnifi-
cently adapted to the scientific, social, and cultural life in 
the United States.

Christa Critchley [19]. Christa Critchley got her Diploma 
at the Albertus Magnus University of Cologne and her PhD 
in 1976 at the Heinrich Heine University of Düsseldorf 
(both in Germany) (Fig. 3).

She went as a post-doctoral fellow to the Commonwealth 
Scientific and Industrial Research Organisation (CSIRO) in 

Fig. 3  G. Govindjee, Christa Critchley and David Knaff [19]

 

Fig. 2  Maarib Bazzaz [13]

 

Fig. 1  Rajni Govindjee [3]
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Sydney, Australia, and in 1977 she started her own research 
group at the Australian National University in Canberra. Her 
work included the effect of high radiation fluences in plants, 
i.e., photoinhibition of photosynthesis [20] and the use of 
fluorescence for the estimation of photoinhibitory damage 
to plants [21]. In 1981 she went to the University of Illinois 
at Urbana-Champaign (UIUC) as a Research Associate and 
performed work on the role of chloride ions in photosyn-
thesis, specialy in salt-tolerant plants (e.g., in mangroves) 
[22]. From 1988 to 2002 she held several academic posi-
tions at the University of Queensland in Brisbane, Austra-
lia, and became Head of the Department of Botany in 2001. 
Her group produced important data regarding the effect of 
salt stress in plants [23] and developed novel fluorescence 
techniques [24] to analyse plant rarity and stress responses 
[25]. These approaches were part of her general interest in 
plant ecology and conservation of the environment. Christa 
Critchley was president or secretary of several Australian 
scientific societies and organized the 12th International 
Congress on Photosynthesis Research in Brisbane in 2001 
[19].

Barbara A. Zilinskas Born in 1947 in Massachussets, 
obtained her Master (1970) and PhD (1975) at the UIUC, 
University of Illinois, Urbana, in the group of G. Govindjee. 
She worked on Photosystem II and chlorophyll a fluores-
cence. As a Smithsonian post-doctoral fellow she worked 
with Elisabeth Gantt on the relatively recently discovered 
phycobilisomes [26, 27].

Barbara Zilinskas started as Assistant Professor at Rut-
gers University (New Jersey) in 1975 and became Full Pro-
fessor in the same School in 1987 (Fig. 4).

Zilinskas was interested in the algal chromoproteins and 
established collaborations to perform very early studies on 
the energy transfer in the phycobilisomes, and between the 
phycocyanobilins isolated from the phycobilisomes, using 
time-resolved fluorescence and picosecond absorption 

spectroscopies [29–31]. She was also interested in the anal-
ysis of the proteins linking the phycobilisomes to the reac-
tion centre, such as reported in, e.g., [32, 33].

In 1990 Zilinskas started working on drought stress 
[34–36], ozone effect on plants, the action of superoxide 
dismutase and other ecological relevant questions. She 
has also been interested in turfgrass improvement through 
genetic modification.

Barbara Zilinskas was the Director of the new undergrad-
uate program on Biotechnology at Rutgers University since 
1991 and has been very engaged in restructuring teaching 
activities at the School of Environmental and Biological 
Sciences, particularly the Plant Biology graduate program. 
Barbara Zilinskas is now Professor Emerita at Rutgers 
University.
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