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This book is dedicated to the memory of

Sam Granick*

For his ground-breaking discoveries that paved the way for our understanding 
of the chlorophyll biosynthetic pathway

* Sam Granick (February 16, 1909–April 29, 1977) was born in New York City; he obtained his B.S., M.S. and Ph.D. degrees, all 
from the University of Michigan. With Keith R. Porter, he made the first electron micrograph of a chloroplast and discovered several 
Mg-intermediates of the chlorophyll biosynthetic pathway. He was a member of both the United States National Academy of Sciences 
and the American Academy of Arts and Science.
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From the Series Editor

Advances in Photosynthesis and Respiration
Volume 31: The Chloroplast

Basics and Applications

Welcoming Thomas D. Sharkey (as my co-series 
editor), and the new consulting editors

First of all, I sincerely thank the following nine past 
consulting editors for their suggestions and coopera-
tion during the planning and production of volumes 
20–30 of the Advances in Photosynthesis and Res-
piration (AIPH) series: Julian Eaton-Rye (Dunedin, 
New Zealand); Christine H. Foyer (Harpenden, 
U.K); David B. Knaff (Lubbock, Texas, USA); 
Anthony L. Moore (Brighton, UK); Sabeeha Mer-
chant (Los Angeles, California, USA); Krishna Niy-
ogi (Berkeley, California, USA); William Parson 
(Seattle, Washington, USA); Agepati Raghavendra, 
(Hyderabad, India); and Gernot Renger (Berlin, 
Germany). In addition, I wish to express my heart-
felt thanks to Julian Eaton-Rye, Christine H. Foyer, 
David B. Knaff, Sabeeha Merchant, William Parson 
and Agepati Raghavendra for co-editing books in 
the AIPH series.

Beginning with volume 31, we not only have  
a new board of consulting editors, but a new 
Co-series Editor, Thomas D. Sharkey (Michigan 
State University, East Lansing, MI, USA. His 
biography and photograph are depicted at the 
end of this Editorial). I welcome Tom Sharkey, 
as well as all the ten consulting editors: Elizabeth 
(Lisa)Ainsworth (United States Department of 
Agriculture, Urbana, IL, USA); Basanti Biswal 
(Sambalpur University, Jyoti Vihar, Orissa, 
India); Robert (Bob) E. Blankenship (Wash-
ington University, St Louis, MO, USA); Ralph 
Bock (Max–Planck Institute, Postdam-Golm, 
Germany); Julian J. Eaton-Rye (University of 
Otago, Dunedin, New Zealand); Wayne Frasch 
(Arizona State University, Tempe, AZ, USA); 
Johannes Messinger (Umeå University, Umeå, 
Sweden); Masahiro Sugiura (Nagoya City Uni-
versity, Nagoya, Japan); Davide Zannoni (Uni-

versity of Bologna, Bologna, Italy); and Lixin 
Zhang (Institute of Botany, Beijing, China). 
Blankenship and Eaton-Rye are not really new 
as they have not only served on the AIPH Board 
in the past, but have co-edited one book each 
in the AIPH series. Further, Tom Sharkey was 
a co-editor of volume 9 in the AIPH series (see 
list of published volumes).

The First 30 Volumes of the AIPH Series

●● Volume 30 (2009): Lipids in Photosynthesis: 
Essential and Regulatory Functions, edited 
by Hajime Wada and Norio Murata, both from 
Japan. Twenty chapters, 506 pp, Hardcover, 
ISBN: 978-90-481-2862-4; e-book, ISBN: 978-
90-481-2863-1

●● Volume 29 (2009): Photosynthesis in silico: 
Understanding Complexity from Molecules, 
edited by Agu Laisk, Ladislav Nedbal, and 
Govindjee, from Estonia, The Czech Republic, 
and USA. Twenty chapters, 508 pp, Hardcover, 
ISBN: 978-1-4020-9236-7

●● Volume 28 (2009): The Purple Phototrophic 
Bacteria, edited by C. Neil Hunter, Fevzi 
Daldal, Marion C. Thurnauer and J. Thomas 
Beatty, from UK, USA and Canada. Forty-eight 
chapters, 1014 pp, Hardcover, ISBN: 978-1- 
4020-8814-8

●● Volume 27 (2008): Sulfur Metabolism in  
Photo trophic Organisms, edited by Christiane 
Dahl, Rüdiger Hell, David Knaff and Thomas 
Leustek, from Germany and USA. Twenty-four 
chapters, 551 pp, Hardcover, ISBN: 978-4020- 
6862-1

●● Volume 26 (2008): Biophysical Techniques in 
Photosynthesis, Volume II, edited by Thijs Aartsma  
and Jörg Matysik, both from The Netherlands. 
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Twenty-four chapters, 548 pp, Hardcover, 
ISBN:978-1-4020-8249-8

●● Volume 25 (2006): Chlorophylls and Bacterio-
chlorophylls: Biochemistry, Biophysics, Func-
tions and Applications, edited by Bernhard 
Grimm, Robert J. Porra, Wolfhart Rüdiger, and 
Hugo Scheer, from Germany and Australia. 
Thirty-seven chapters, 603 pp, Hardcover, 
ISBN: 978-1-40204515-8

●● Volume 24 (2006): Photosystem I: The Light- 
Driven Plastocyanin: Ferredoxin Oxidore-
ductase, edited by John H. Golbeck, from USA. 
Forty chapters, 716 pp, Hardcover, ISBN: 978- 
1-40204255-3

●● Volume 23 (2006): The Structure and Func-
tion of Plastids, edited by Robert R. Wise and 
J. Kenneth Hoober, from USA. Twenty-seven 
chapters, 575 pp, Softcover, ISBN: 978-1-
4020-6570-5; Hardcover, ISBN: 978-1-4020-
4060-3

●● Volume 22 (2005): Photosystem II: The Light- 
Driven Water:Plastoquinone Oxidoreductase, 
edited by Thomas J. Wydrzynski and Kimiyuki 
Satoh, from Australia and Japan. Thirty-four 
chapters, 786 pp, Hardcover, ISBN: 978-1-
4020-4249-2

●● Volume 21 (2005): Photoprotection, Photoin-
hibition, Gene Regulation, and Environment, 
edited by Barbara Demmig-Adams, William 
W. Adams III and Autar K. Mattoo, from USA. 
Twenty-one chapters, 380 pp, Softcover, ISBN: 
978-1-4020-9281-7; Hardcover, ISBN: 978-1-
4020-3564-7

●● Volume 20 (2006): Discoveries in Photosyn-
thesis, edited by Govindjee, J. Thomas Beatty, 
Howard Gest and John F. Allen, from USA, 
Canada and UK. One hundred and eleven chap-
ters, 1304 pp, Hardcover, ISBN: 978-1-4020-
3323-0

●● Volume 19 (2004): Chlorophyll a Fluores-
cence: A Signature of Photosynthesis, edited 
by George C. Papageorgiou and Govindjee, 
from Greece and USA. Thirty-one chapters,  
820 pp, Softcover, ISBN: 978-90-481-3882-1; 
Hardcover, ISBN: 978-1-4020-3217-2

●● Volume 18 (2005): Plant Respiration: From 
Cell to Ecosystem, edited by Hans Lambers and 
Miquel Ribas-Carbo, from Australia and Spain. 
Thirteen chapters, 250 pp, Hardcover, ISBN: 
978-14020-3588-3

●● Volume 17 (2004): Plant Mitochondria: From 
Genome to Function, edited by David Day, A. 
Harvey Millar and James Whelan, from Aus-
tralia. Fourteen chapters, 325 pp, Hardcover, 
ISBN: 978-1-4020-2399-6

●● Volume 16 (2004): Respiration in Archaea and 
Bacteria: Diversity of Prokaryotic Respiratory 
Systems, edited by Davide Zannoni, from Italy. 
Thirteen chapters, 310 pp, Hardcover, ISBN: 
978-14020-2002-5

●● Volume 15 (2004): Respiration in Archaea and 
Bacteria: Diversity of Prokaryotic Electron 
Transport Carriers, edited by Davide Zannoni, 
from Italy. Thirteen chapters, 350 pp, Hard- 
cover, ISBN: 978-1-4020-2001-8

●● Volume 14 (2004): Photosynthesis in Algae, 
edited by Anthony W. Larkum, Susan Doug-
las and John A. Raven, from Australia, Canada 
and UK. Nineteen chapters, 500 pp, Hardcover, 
ISBN: 978-0-7923-6333-0

●● Volume 13 (2003): Light-Harvesting Antennas 
in Photosynthesis, edited by Beverley R. Green 
and William W. Parson, from Canada and USA. 
Seventeen chapters, 544 pp, Hardcover, ISBN: 
978- 07923-6335-4

●● Volume 12 (2003): Photosynthetic Nitrogen 
Assimilation and Associated Carbon and 
Respiratory Metabolism, edited by Christine 
H. Foyer and Graham Noctor, from UK and 
France. Sixteen chapters, 304 pp, Hardcover, 
ISBN: 978-07923-6336-1

●● Volume 11 (2001): Regulation of Photosynthe-
sis, edited by Eva-Mari Aro and Bertil Anders-
son, from Finland and Sweden. Thirty-two 
chapters, 640 pp, Hardcover, ISBN: 978-0- 
7923-6332-3

●● Volume 10 (2001): Photosynthesis: Photo-
biochemistry and Photobiophysics, authored 
by Bacon Ke, from USA. Thirty-six chapters, 
792 pp, Softcover, ISBN: 978-0-7923-6791-8; 
Hardcover: ISBN: 978-0-7923-6334-7

●● Volume 9 (2000): Photosynthesis: Physiology 
and Metabolism, edited by Richard C. Lee-
good, Thomas D. Sharkey and Susanne von 
Caemmerer, from UK, USA and Australia. 
Twenty- four chapters, 644 pp, Hardcover, 
ISBN: 978-07923-6143-5

●● Volume 8 (1999): The Photochemistry of Caro-
tenoids, edited by Harry A. Frank, Andrew J. 
Young, George Britton and Richard J. Cogdell, 
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from UK and USA. Twenty chapters, 420 pp, 
Hardcover, ISBN: 978-0-7923-5942-5

●● Volume 7 (1998): The Molecular Biology of  
Chloroplasts and Mitochondria in Chlamydo-
monas, edited by Jean David Rochaix, Michel 
Goldschmidt-Clermont and Sabeeha Merchant, 
from Switzerland and USA. Thirty-six chap-
ters, 760 pp, Hardcover, ISBN: 978-0-7923-
5174-0

●● Volume 6 (1998): Lipids in Photosynthesis: 
Structure, Function and Genetics, edited by 
Paul-André Siegenthaler and Norio Murata, 
from Switzerland and Japan. Fifteen chap-
ters, 332 pp, Hardcover, ISBN: 978-0-7923-
5173-3

●● Volume 5 (1997): Photosynthesis and the Envi-
ronment, edited by Neil R. Baker, from UK. 
Twenty chapters, 508 pp, Hardcover, ISBN: 
978- 07923-4316-5

●● Volume 4 (1996): Oxygenic Photosynthesis: 
The Light Reactions, edited by Donald R. Ort, 
and Charles F. Yocum, from USA. Thirty-four 
chapters, 696 pp, Softcover: ISBN: 978-0-
7923- 3684-6; Hardcover, ISBN: 978-0-7923-
3683-9

●● Volume 3 (1996): Biophysical Techniques 
in Photosynthesis, edited by Jan Amesz and 
Arnold J. Hoff, from The Netherlands. Twenty- 
four chapters, 426 pp, Hardcover, ISBN: 978-0-
7923-3642-6

●● Volume 2 (1995): Anoxygenic Photosynthetic 
Bacteria, edited by Robert E. Blankenship, 
Michael T. Madigan and Carl E. Bauer, from 
USA. Sixty-two chapters, 1331 pp, Hardcover, 
ISBN: 978-0-7923-3682-8

●● Volume 1 (1994): The Molecular Biology of 
Cyanobacteria, edited by Donald R. Bryant, 
from USA. Twenty-eight chapters, 916 pp, 
Hardcover, ISBN: 978-0-7923-3222-0

Further information on these books and ordering 
instructions can be found at http://www. springer.
com/series/5599. Contents of volumes 1–29 can 
be found at <http://www.life.uiuc. edu/govindjee/
photosynSeries/ttocs.html>.

Special discounts are available to members 
of the International Society of Photosynthesis 
Research, ISPR http://www.photosynthesis-
research.org/>: See http://www.springer.com/
ispr

Read-on-line website information is 
now available for several books in the 
 Photosynthesis and Respiration Series 

For ease in finding the books on a specific topic, 
I provide below the volume number and its topic 
followed by the web site where all information 
on the Table of Content, titles of chapters and 
authors are available. In addition, free downloads 
of the front matter and the Index of the books are 
available at the sites. It is my understanding that 
Springer plans to provide such information on 
many more books in the Series.
Volume 30 (Lipids II)
h t t p : / / w w w. s p r i n g e r l i n k . c o m / c o n t e n t / 
978-90-481-2862-4
Volume 29 (Photosynthesis in silico)
h t t p : / / w w w. s p r i n g e r l i n k . c o m / c o n t e n t / 
978-1-4020-9236-7
Volume 28 (Photosynthetic Bacteria II)
h t t p : / / w w w. s p r i n g e r l i n k . c o m / c o n t e n t / 
978-1-4020-8814-8
Volume 27 (Sulfur Metabolism)
h t t p : / / w w w. s p r i n g e r l i n k . c o m / c o n t e n t / 
978-1-4020-6862-1
Volume 26 (Biophysical Techniques II)
h t t p : / / w w w. s p r i n g e r l i n k . c o m / c o n t e n t / 
978-1-4020-8249-8
Volume 23 (The Plastids)
h t t p : / / w w w. s p r i n g e r l i n k . c o m / c o n t e n t / 
978-1-4020-4060-3
Volume 21 (Photoprotection and Photoinhibition)
h t t p : / / w w w. s p r i n g e r l i n k . c o m / c o n t e n t / 
978-1-4020-3564-7
Volume 19 (Chlorophyll a Fluorescence)
h t t p : / / w w w. s p r i n g e r l i n k . c o m / c o n t e n t / 
978-1-4020-3217-2
Volume 16 (Bacterial Respiration II)
h t t p : / / w w w. s p r i n g e r l i n k . c o m / c o n t e n t / 
978-1-4020-2002-5

Volume 31: The Chloroplast: Basics  
and Applications

Now, I turn my attention to the current book.  
I am indeed delighted to announce the publication,  
in the Advances in Photosynthesis and Respiration 
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(AIPH) Series, of The Chloroplast: Basics and 
Applications. Eight distinguished authorities 
have edited this volume; the editor-in-chief of 
this volume is Constantin A. Rebeiz (USA). His 
co-editors (arranged alphabetically) are Chris-
toph Benning (USA), Hans J. Bohnert (USA), 
Henry Daniell (USA), J. Kenneth Hoober (USA), 
 Hartmut Lichtenthaler (Germany), Archie R. Por-
tis (USA) and Baishnab C. Tripathy (India).

A Background for This Book

Improvement in photosynthetic efficiency would 
require (a) a thorough knowledge of the biosyn-
thesis of photosynthetic membrane components 
such as heme, chlorophylls, carotenoids, qui-
nones, and lipids; (b) a thorough knowledge of 
photosynthetic membrane apoprotein biosynthe-
sis; (c) a deeper understanding of the biosynthesis 
and regulation of the assembly of pigment-apo-
protein complexes; and (d) a deeper knowledge 
of various facets of carbon fixation. Ways to 
increase agricultural productivity may include 
bioengineering of chloroplasts with higher pho-
tosynthetic efficiency and ones that are more 
adapted to deal with stress and/or alteration of 
the kinetic properties of the primary CO2-assimi-
lating enzyme, Rubisco. This enzyme is a multi-
subunit protein located in the chloroplasts that is 
encoded by genes located in both the nucleus and 
the chloroplast. Chloroplast genetic engineering 
is an exciting field of research since it is an envi-
ronmentally friendly approach and has been suc-
cessfully used to engineer several valuable plant 
traits, including herbicide resistance, disease 
resistance, insect resistance, drought/salt toler-
ance, and phytoremedition. In the past, chloro-
plast transformation had been successful in only a 
few crops, including tobacco, potato and tomato. 
More recently, highly efficient plastid transfor-
mation has been achieved in soybean, carrot, and 
cotton, via somatic embryogenesis using species-
specific vectors. In addition to biotechnological 
applications, plastid transformation has also been 
extensively used to study chloroplast biochem-
istry and molecular biology. Recent advances 
and future challenges have been addressed in 
this book; it is meant to foster closer cooperation 
between biochemists, and molecular biologists, 
working on porphyrin, pigment, lipid and chlo-

roplast apoprotein, as well as leading scientists 
involved in photosynthesis research, and biotech-
nologists involved in chloroplast transformation. 
We hope that future research will focus attention 
on “Chloroplast Bioengineering” as an integrated 
novel field of research.

Authors of This Book

The current book contains 25 chapters (see the 
content, and the preface of this book) written by 
authors from seven countries (Australia; France; 
Germany; India; Japan; Spain; and USA). I thank 
each and everyone (arranged alphabetically): 
Kinya Akashi (Japan); Thomas J. Bach (France); 
Christoph Benning (USA); Hans J. Bohn-
ert (USA); Albert Boronat (Spain); Jeffrey W. 
Cary (USA); Min Chen (Australia); William A. 
Cramer (USA); Dring N. Crowell (USA); Henry 
Daniell (USA); Christoph Docktor (Germany); 
Peter Dormann (Germany); Natalia Dudareva 
(USA); Laura L. Eggink (USA); Esther Gerber 
(France); Ruth Grene (USA); Bernhard Grimm 
(Germany) Andrea Hemmerlin (France); Ken-
neth Hoober (USA); Hisashi Ito (Japan); Gun-
nar Jeschke (Germany); Gamini Kanangara 
(Germany);  Kocchi  Kobayashi (Japan); Kaori 
Kohzuma (Japan); Vladimir Kolossov (USA); 
Itzhak Kureck (USA); Anthony W. D. Larkum 
(Australia); Pighua Li (USA); Hartmut Lich-
tenthaler (Germany); Lu Liu (USA); Chika-
hiro Miyake (Japan); Yuri Nakajima Munekage 
(Japan); Dinesh A. Nagegowda (USA); Yuki 
Nakamura (Japan); Yoshihiko Nanasato 
(Japan); Krishna Niyogi (USA); Hiroyuki Ohta 
(Japan); Gopal K. Pattanayak (USA) Harald 
Paulsen (Germany); Qungang Qi (USA); Kan-
niah Rajasekaran (USA); Constantin A. Rebeiz 
(USA); David Rhodes (USA); Michel Rohmer 
(France); Tracey A. Ruhlman (USA); Sergei  
Savikhin (USA); Robert E. Sharwood (Australia); 
Toshiharu Shikanai (Japan); Mie Shimojima 
(Japan); N. D. Singh (USA); Anchalee Sirik-
hachornkit (USA); Kantaro Takahara (Japan); 
Ayumi Tanaka (Japan); Riyouchi Tanaka (Japan); 
Baishnab C. Tripathy (India); Henry E. Valentin 
(USA); Aleksei Volkov (Germany); Dieter von 
Wettstein (USA); Spencer Whitney (Australia); 
Liusheng Yan (USA); E. Yamashita (Japan); 
Akiho Yokota (Japan); and Genhai Zhu (USA).
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Future Advances in Photosynthesis and 
Respiration and Other* Related Books

The readers of the current series are encouraged 
to watch for the publication of the forthcoming 
books (not necessarily arranged in the order of 
future appearance):

*●● Abiotic Stress Adaptation in Plants: Physi-
ological, Molecular and Genomic Foundation 
(Editors: Ashwani Pareek, Sudhir K. Sopory, 
Hans J. Bohnert and Govindjee). This book has 
now been released; see http://www.springer.
com/life+sciences/book/978-90-481-3112-2; its 
table of content is at: http://www.springerlink.
com/content/978-90-481-3111-2

●● C-4 Photosynthesis and Related CO2 Con-
centrating Mechansims (Editors: Agepati S. 
Raghavendra and Rowan Sage)

●● Photosynthesis: Perspectives on Plastid Biology,  
Energy Conversion and Carbon Metabolism  
(Editors: Julian Eaton-Rye and Baishnab Tripa-
thy)

●● Functional Genomics and Evolution of Photo-
synthetic Systems (Editors: Robert Burnap and 
Willem Vermaas)
*●● The Bioenergetic Processes of Cyanobacteria: 
From Evolutionary Singularity to Ecological 
Diversity (Editors: Guenter A. Peschek, Chris-
tian Obinger, and Gernot Renger)

●● Chloroplast Biogenesis: During Leaf Develop-
ment and Senescence (Editors: Basanti Biswal, 
Karin Krupinska and Udaya Chand Biswal

●● The Structural Basis of Biological Energy Gen-
eration (Editor: Martin Hohmann-Marriott)

In addition to the above contracted books, the fol-
lowing topics are under consideration:

Artificial Photosynthesis●●

ATP Synthase and Proton Translocation●●

Biohydrogen Production●●

Carotenoids II●●

Cyanobacteria●●

The Cytochromes●●

Ecophysiology●●

Evolution of Photosynthesis●●

Genomics of Chloroplasts and Mitochondria●●

Global Aspects of Photosynthesis●●

Green Bacteria and Heliobacteria●●

 Interactions between Photosynthesis and other ●●

Metabolic Processes

Limits of Photosynthesis●●

Photosynthesis, Biomass and Bioenergy●●

If you have any interest in editing/co-editing any of 
the above listed books, or being an author, please 
send me an E-mail at gov@illinois.edu, and/or  
to Tom Sharkey (tsharkey@msu.edu). Suggestions 
for additional topics are also welcome.

In view of the interdisciplinary character of 
research in photosynthesis and respiration, it is 
my earnest hope that this series of books will be 
used in educating students and researchers not 
only in Plant Sciences, Molecular and Cell Biol-
ogy, Integrative Biology, Biotechnology, Agri-
cultural Sciences, Microbiology, Biochemistry, 
Chemical Biology, Biological Physics, and Bio-
physics, but also in Bioengineering, Chemistry, 
and Physics.

I take this opportunity to thank and congrat-
ulate Tino Rebeiz and his co-editors for their 
outstanding editorial work; they have done a fan-
tastic job not only in editing, but also in organ-
izing this book for Springer, and for their highly 
professional dealing with the typesetting process 
and their help in preparing this editorial. I have 
already thanked (see above) all the 66 authors of 
this book: without their authoritative chapters, 
there would be no such volume. I give special 
thanks to Juno Martina George for directing the 
typesetting of this book: her expertise has been 
crucial in bringing this book to completion. We 
owe Jacco Flipsen, Noeline Gibson and André 
Tournois (of Springer) thanks for their friendly 
working relation with us that led to the produc-
tion of this book. Thanks are also due to Jeff 
Haas (Director of Information Technology, Life 
Sciences, University of Illinois at Urbana-Cham-
paign, UIUC), Feng Sheng Hu (Head, Depart-
ment of Plant Biology, UIUC) and my dear wife, 
Rajni Govindjee for constant support.

October 2, 2009
Govindjee

Founding Series Editor, Advances  
in Photosynthesis and Respiration

University of Illinois at Urbana-Champaign
Department of Plant Biology

Urbana, IL 61801-3707, USA
E-mail: gov@illinois.edu

URL: http://www.life.uiuc.edu/govindjee
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Govindjee, Series Editor

Govindjee, born in 1932, obtained his B.Sc. (Chemistry, Biology) and M.Sc. (Botany, Plant Physiology) 
in 1952 and 1954, from the University of Allahabad, India. He learned his Plant Physiology from  
Prof. Shri Ranjan, who was a former student of Felix Frost Blackman. For his Ph.D. (in Biophysics, 
1960), he studied under the pioneers of photosynthesis: Professors Robert Emerson and Eugene 
Rabinowitch, both at the University of Illinois at Urbana-Champaign (UIUC), IL, U.S.A. He considers 
Eugene Rabinowitch as his main role model and his mentor. Govindjee is best known for his research 
on the mechanisms of excitation energy transfer, light emission, the primary photochemistry and the 
electron transfer in Photosystem II (PS II). His research, with many collaborators, has included the 
discovery of a short-wavelength form of chlorophyll (Chl) a functioning in the Chl b-containing system, 
now called PS II; of the two-light effects in Chl a fluorescence and in NADP (nicotinamide dinucleotide 
phosphate) reduction in chloroplasts (Emerson Enhancement). Further, he has worked on the existence 
of different spectral fluorescing forms of Chl a and the temperature dependence of excitation energy 
transfer down to 4 K; basic relationships between Chl a fluorescence and photosynthetic reactions; 
unique role of bicarbonate on the acceptor side of PS II, particularly in the protonation events involving 
the QB binding region; the theory of thermoluminescence in plants; picosecond measurement on the 
 primary photochemistry of PS II; and the use of Fluorescence Lifetime Imaging Microscopy (FLIM) of 
Chl a fluorescence in understanding photoprotection against excess light. Govindjee’s current focus is on 
the ‘History of Photosynthesis Research,’ in ‘Photosynthesis Education,’ and in the ‘Possible Existence 
of Extraterrestrial Life.’ He is the founding Historical Corner Editor of ‘Photosynthesis Research’, and 
the founding Series Editor of ‘Advances in Photosynthesis and Respiration’. He has served on the faculty 
of the UIUC for ~ 40 years. Since 1999, he has been Professor Emeritus of Biochemistry, Biophysics 
and Plant Biology at the same institution. His honors include: Fellow of the American Association of 
Advancement of Science (AAAS); Distinguished Lecturer of the School of Life Sciences, UIUC; Fellow 
and Life member of the National Academy of Sciences (India); President of the American Society for 
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the 2004 International Photosynthesis Congress (Montréal, Canada); the 2006 recipient of the Lifetime 
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Further information on Govindjee and his research can be found at his web site: http://www.life.illinois.
edu/govindjee/. He can always be reached by e-mail at gov@illinois.edu. 
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Tom Sharkey obtained his Bachelor’s degree in Biology in 1974 from Lyman Briggs College, a 
residential science college at Michigan State University, East Lansing, Michigan. After 2 years as  
a research technician, Tom entered a Ph.D. program in the federally funded Plant Research Laboratory 
at Michigan State University under the mentorship of Klaus Raschke and graduated in 1980 after 3 
years and 3 months. Post-doctoral research was carried out with Graham Farquhar at the Australian 
National University, in Canberra, where he coauthored a landmark review on photosynthesis and 
stomatal conductance that continues to receive much attention even today. For 5 years, he worked 
at the Desert Research Institute, followed by 20 years as a professor of botany at the University of 
Wisconsin in Madison. In 2008, Tom became professor and chair of the Department of Biochemistry 
and Molecular Biology at Michigan State University. Tom’s research interests center on the exchange of 
gases between plants and the atmosphere. The biochemistry and biophysics underlying carbon dioxide 
uptake and isoprene emission from plants form the two major research topics in his laboratory. Among 
his contributions are measurement of the carbon dioxide concentration inside leaves, an exhaustive 
study of short-term feedback effects on carbon metabolism, as well as a significant contribution to the 
elucidation of the pathway by which leaf starch breaks down at night. In the isoprene research field, 
Tom is recognized as the leading advocate for thermotolerance of photosynthesis as the explanation for 
why plants emit isoprene. In addition, his laboratory has cloned many of the genes that underlie isoprene 
synthesis, and he has published many papers on the biochemical regulation of isoprene synthesis. Tom 
has co-edited two books: T.D. Sharkey, E.A. Holland and H.A. Mooney (Eds.) Trace Gas Emissions from 
Plants, Academic, San Diego, CA, 1991; and R.C. Leegood, T.D. Sharkey, and S, von Caemmerer (Eds.) 
Physiology and Metabolism, Advances in Photosynthesis (and Respiration), Volume 9 of this Series, 
Kluwer (now Springer), Dordrecht, 2000. Tom is a “highly cited researcher” according to the Thomson 
Reuters Institute for Scientific Information. We welcome Tom as he adds new dimensions to our AIPH 
Series which is now in its 16th year and has completed its 30th volume in 2009.


