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Abstract

We summarize here research contributions of eight stalwarts in photosynthesis research from India. These distinguished
scientists (Shree Kumar Apte, Basanti Biswal, Udaya C. Biswal, Agepati S. Raghavendra, Attipalli Ramachandra Reddy,
Prafullachandra Vishnu (Raj) Sane, Baishnab Charan Tripathy, and Dinesh C. Uprety) were honored on November 2, 2017,
at the School of Life Sciences, University of Hyderabad. We include here two group photographs of this special event,
which was organized by the Department of Plant Sciences, during the 8th International Conference on Photosynthesis and
Hydrogen Energy Research for Sustainability—2017 (https://prs.science/wp-content/uploads/2017/10/Photosynthesis-Resea
rch-for-Sustainability-2017.pdf, also available at: http://www.life.illinois.edu/govindjee/world-historical.html). The main
conference had honored three international scientists: William Cramer (Purdue University. West Lafayette, Indiana, USA),
Govindjee (University of Illinois at Urbana-Champaign, Illinois, USA, one of the authors here); and Agepati S. Raghavendra
(University of Hyderabad, India, one of those honored here as well); see papers in this Special Issue, edited by Suleyman
Allakhverdiev, one of the authors here.
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Introduction

The event honoring eight senior distinguished plant biolo-
This News Report was invited, checked, and approved for gists from India was coordinated by Saradadevi Tetali, a
publication by the editors of the Special Issue of Photosynthesis . .
Research on ‘The 8th International Conference on Photosynthesis fa'Culty member of the UplverSIty of Hyderabad’ ’along
and Hydrogen Energy Research for Sustainability—2017". with a student representative Sreeharsha Rachapudi. The
eight eminent Indian scientists, who were honored for
Electronic supplementary material The online version of this their research contributions in the field of photosynthesis,
article (https://doi.org/10.1007/s11120-018-0531-y) contains were from different institutes of India: Shree Kumar Apte
supplementary material, which is available to authorized users. .
PP Y from the Bhabha Atomic Research Centre (BARC), Trom-

4 Govindjee bay, Mumbai, Maharashtra; Basanti Biswal, and Udaya C.
gov@illinois.edu Biswal, both from the Sambalpur University, Sambalpur,
Rajagopal Subramanyam Odisha; Agepati S. Raghavendra and Atipalli R. Reddy, both
stgsl@uohyd.ernet.in from the University of Hyderabad, Hyderabad, Telangana &
Suleyman I. Allakhverdiev Andhra Pradesh; Prafullachandra Vishnu (Raj) Sane from
suleyman.allakhverdiev @ gmail.com the National Botanical Research Institute (NBRI), Luc-

know (Uttar Pradesh, UP); Baishnab C. Tripathy from the
Jawaharlal Nehru University, New Delhi; Dinesh C. Uprety

) ) ) from the Indian Agricultural Research Institute (IARI),
Controlled Photobiosynthesis Laboratory, Institute of Plant . .

. . . New Delhi. The ceremony and the entire event was attended
Physiology, Russian Academy of Sciences, Moscow 127276, . . . ;
Russia and witnessed by the Vice Chancellor of the University of
Department of Plant Biology and Department Hy.derabad, Appa Rao Podile; the Dean of the School of Life
of Biochemistry, University of Illinois at Urbana-Champaign, Sciences, Reddana Pallu; and the Head of the Department
Urbana, IL 61801, USA
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of Plant Sciences, Chintalapati Venkata Ramana. All the
honored ones who were present received a gift of a shawl,
bouquet of flowers, and a plaque in recognition of their out-
standing contributions to photosynthesis-related research.
See Supplementary Material for individual photographs.
One of us (Rajagopal Subramanyam), who was the organiz-
ing secretary of the main conference (https://prs.science/wp-
content/uploads/2017/10/Photosynthesis-Research-for-Susta
inability-2017.pdf), also witnessed and participated in the
felicitation ceremony. He was also presented with a shawl
and a bouquet of flowers as a token of respect by students
for his passion and hard work in organizing the 8th Interna-
tional Conference on Photosynthesis and Hydrogen Energy
Research for Sustainability—2017. This event paved the way
for the speakers and the audience to recollect the great con-
tributions of the honored scientists in the field of photosyn-
thesis. Figure 1 shows six of the eight awardees on the dais,
with Appa Rao Podile addressing the audience; an informal
photograph of Basanti and Udaya Biswal, who could not
attend the function, is in the Supplementary Material.

We now present below significant research contributions
of the eight honored scientists, in alphabetical order, along
with a maximum of seven publications for each, cited within
their texts.

Shree Kumar Apte (Bhabha Atomic Research
Centre (BARC), Mumbai, Maharashtra;
e-mail: aptesk@barc.gov.in)

Shree Kumar Apte and his coworkers have made outstanding
contributions to our understanding of interactions between
the two most energy-intensive biological processes, i.e., pho-
tosynthesis and nitrogen fixation in the photo-diazotrophic
cyanobacterium Anabaena (Apte 1996). As organisms

believed to be progenitors of modern chloroplasts and
credited with the early oxygenation of earth’s atmosphere,
cyanobacteria occupy a special place in evolutionary biol-
ogy. They are naturally abundant in tropical paddy fields,
where they contribute to the carbon (C) and the nitrogen
(N) economy of the soil and are excellent model systems for
studying responses of oxygenic photosynthetic organisms to
environmental stresses.

Apte’s early work from the laboratory of Sir William
Duncan Paterson Stewart (past president, Royal Society of
Edinburgh, Scotland) established a pathway for electron
donation to nitrogenase from photosynthetically generated
sugars in the vegetative cells. He also showed that electron
donation to ferredoxin in heterocysts occurs through two
pathways: the oxidative pentose phosphate pathway and the
reversal of ferredoxin-NADP™ oxidoreductase. In addition,
his research led to the availability of the purified forms of the
key components of this system (Apte et al. 1978). Further-
more, this work led to an understanding of the mechanism
for the regulation of the redox state of the system by light
(and possibly by thioredoxin).

Apte’s subsequent work at the Bhabha Atomic Research
Centre (BARC), Mumbai, revealed the molecular and cel-
lular basis of the responses of cyanobacteria to a variety of
environmental stressors, such as nutrient deficiency (N, Na*,
and K*), salinity, dehydration, heat-shock (Rajaram et al.
2014), herbicides (e.g., methyl viologen) (Panda et al. 2014),
pesticides (e.g., lindane), heavy metals (e.g., uranium), and
ionizing radiations (e.g., %°Co, y-rays) (Singh et al. 2013).
Furthermore, Apte and coworkers identified photosynthesis
and nitrogen fixation as the key stress-sensitive metabolic
targets in Anabaena. Work from his laboratory also demon-
strated that the generation of intracellular oxidative stress
is central to all environmental stresses, and its alleviation is

Fig. 1 Photograph at the occasion of honoring eight senior distin-
guished plant biologists from India during the 8th International
Conference on Photosynthesis and Hydrogen Energy Research
for Sustainability—2017 (November 2, 2017, School of Life Sci-
ences, University of Hyderabad, India). This event was presided by
Appa Rao Podile, Vice Chancellor, University of Hyderabad (he is
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shown here addressing the gathering). Sitting on the dais from left
to right are: Chintalapati Venkata Ramana, Reddanna Pallu, Atti-
palli Ramachandra Reddy, Agepati S. Raghavendra, Prafullachan-
dra Vishnu (Raj) Sane, Shree Kumar Apte, Dinesh C. Uprety, and
Baishnab Charan Tripathy. Photo by Venkatesh, Sai Photo Studio,
Hyderabad
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very important for cyanobacterial stress tolerance (Banerjee
et al. 2013).

Comparative proteomic analysis of Anabaena exposed
to methyl viologen (Panda et al. 2014) and uranium has
(a) unraveled oxidative stress-sensitive genes and proteins,
and (b) identified desirable candidate genes that can be
manipulated to obtain stress-tolerant cyanobacterial strains.
Employing recombinant DNA technology, Apte’s research
group has constructed Anabaena strains overexpressing
genes encoding Mn/Fe superoxide dismutases, catalases, and
peroxiredoxins (Banerjee et al. 2013) which significantly
protect photosynthesis and nitrogen fixation and improve
stress tolerance (Chaurasia and Apte 2011). This approach
has the potential to enhance the nitrogen biofertilizer poten-
tial of cyanobacteria growing in rice fields, especially under
stressful environments.

Basanti Biswal (Sambalpur University,
Sambalpur, Odisha; e-mail: basanti_b@
hotmail.com)

Basanti Biswal has worked on the factors that modulate the
formation of mature chloroplasts during leaf development
and their regulated dismantling during leaf senescence. Her
work has implications for the field of agricultural biotech-
nology, since the efficient capture of carbon by well-devel-
oped chloroplasts (during leaf development) and nutrient
recycling (during leaf senescence) are the two major events
that largely determine plant growth and yield. Her specific
contributions are described below.

During the early years of her research, Basanti examined
the role of plant axis and environmental stress factors in
modulating photosynthetic efficiency of young and devel-
oping chloroplasts in leaves. Her findings suggested the
involvement of phytohormone signaling in axis-mediated
regulation of plastid development.

Leaf senescence, photosynthetic changes, and regulation
have been major areas of Basanti’s research at Sambalpur
University. Her work on the patterns of changes of chloro-
plast demolition, mechanism, and regulation of leaf senes-
cence, both in higher plants and in ferns, has significantly
contributes to our understanding of the process. During the
time when senescence was ill defined, she was among the
few to demonstrate the nuclear control of plastid degrada-
tion, which was, subsequently, confirmed by her work on
the stability of PSII proteins of thylakoids in a nuclear gene
mutant of Festuca (Biswal et al. 1994). In addition, plant
senescence was shown to be modulated by light through the
action of phytochrome and blue light receptors (Biswal and
Choudhury 1986); she was the first to report the action of
blue light in the modulation of leaf senescence. Furthermore,

Basanti suggested that the action of phytochrome is through
the G-protein signaling.

In addition to the above, Basanti has worked, with several
others, on the temporal expression of senescence-associated
genes, including the din2 gene that codes for cell-wall-
bound B-glucosidase and its regulation by Ca**—calmodu-
lin and sugar signaling. The involvement of photosynthesis
and sugar signaling for the induction of cell-wall-bound
hydrolases including p-galactosidase (Pandey et al. 2017),
B-glucanase, and B-glucosidase (Mohapatra et al. 2010;
Patro et al. 2014) is the focus of her current research.

Based on the effects of stress on higher plants and on
cyanobacteria, as well as the experimental findings on senes-
cence of higher plants, Basanti has contributed greatly to the
formulation of theoretical models with p-carotene, zeaxan-
thin and PsbS protein as the basic components of the model
for the protection of photosynthetic apparatus during senes-
cence and stress response.

Basanti Biswal has also provided thorough overviews
of her research, and mechanisms for the regulation of plas-
tid formation and demolition during leaf development and
senescence (see, e.g., Biswal et al. 2003, 2013).

Udaya Chand Biswal (Sambalpur University,
Sambalpur, Odisha; e-mail: Biswaluc@yahoo.
co.in)

Udaya has been working in the area of photosynthesis since
1975. He established his laboratory in the School of Life
Sciences, Sambalpur University, Odisha, India, in 1978.
He has contributed extensively to establish the fact that the
senescence of a chloroplast is a developmental process, not
merely a degradation of this subcellular organelle. In several
research articles, book chapters, and reviews published from
his laboratory, he discusses and explains the developmen-
tal events during the senescence of chloroplasts in green
leaves of higher plants. Furthermore, his research group has
examined the stability of isolated chloroplasts modulated
by several factors during the aging of the organelle in vitro.
The mechanism and the regulation of changes in the pri-
mary photochemistry of photosystems during senescence
and stress response have remained the focus of his research
(see, e.g., Joshi et al. 1993; Nayak et al. 2003). Furthermore,
results from his studies on the structure and function of pho-
tosystem II (PSII), the key pigment—protein complex in the
thylakoids of chloroplasts, have played a prominent role in
describing the evolutionary steps involved in this process.
The photosynthetic response of green leaves to UV radiation
is another area that has been extensively investigated in his
laboratory (Nayak et al. 2003; Joshi et al. 2007). His research
shows that the differential response of PSII photochemistry
to UV-A and UV-B radiation significantly contributes to
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our understanding of the mechanism of sensitivity of the
photosystem(s) to these radiations. We note that multidis-
ciplinary approach to photosynthesis research has been an
important feature of all his investigations. His research group
has provided one of the few theoretical models of the oxy-
gen evolving system explaining the organization of the Mn
center and a molecular mechanism with energetics of photo-
oxidation of water in the 1980s (Raval and Biswal 1984).
Several theoretical papers explaining different aspects of
PSII including exciton migration and photoprotection have
been published from his laboratory (see e.g., Nayak et al.
2002).

A widely acclaimed monograph ‘Chloroplast Biogenesis:
From Proplastid to Gerontoplast’, which summarizes the
basic knowledge from several diverse fields of research in
photosynthesis, stands as a mark of Udaya Biswal’s achieve-
ments (Biswal et al. 2003).

Agepati Srinivasa Raghavendra (University
of Hyderabad, Hyderabad, Andhra Pradesh
& Telangana; e-mail: asrsl@uohyd.ernet.in)

Raghavendra has contributed immensely to studies on C4
photosynthesis with his discovery of several C4 plants as
well as C3—C4 intermediates on the Indian subcontinent.
Furthermore, his studies on the characterization and regula-
tion of C4 phosphoenolpyruvate carboxylase (PEPCase) are
highly recognized (Raghavendra and Sage 2011). In addi-
tion, Raghavedra and coworkers have demonstrated the ben-
eficial role of mitochondrial metabolism for photosynthetic
carbon assimilation and have proposed that photorespiration
is an adaptive response of plants to oxidative stress.

Chloroplasts and mitochondria are traditionally con-
sidered to be autonomous organelles, but they are not as
independent as they were once thought to be. Mitochondrial
oxidative metabolism and photorespiration not only optimize
photosynthesis, but also protect plants against photoinhi-
bition (Raghavendra and Padmasree 2003). Mitochondrial
respiration can dissipate excess reducing equivalents and
energy, either directly (using ATP, NAD(P)H and reduced
ferredoxin) or indirectly (e.g., via alternative oxidase (AOX),
providing an internal CO, pool). Thus, photorespiration can
mitigate oxidative stress under conditions such as drought
(i.e., water stress) or salinity (Voss et al. 2013). This concept
has triggered further experiments to understand the molecu-
lar basis of redox signals targeting the photorespiratory reac-
tions (Hodges et al. 2016).

The interaction between chloroplasts, mitochondria, and
peroxisomes is facilitated by two major phenomena: sharing
of the energy and metabolite resources, and the maintenance
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of optimal levels of reactive oxygen species (ROS) (Sunil
et al. 2013). The resource-sharing among different compart-
ments of plant cells is based on the production/utilization
of reducing equivalents (such as NADPH and NADH) and
ATP, in addition to the metabolite exchange. Since the bio-
energetic reactions tend to generate ROS, the cells modulate
chloroplast and mitochondrial reactions, to ensure that the
ROS levels do not rise to toxic levels.

Attipalli Ramachandra Reddy (University
of Hyderabad, Hyderabad, Andhra Pradesh
& Telangana; e-mail: attipalli.reddy@gmail.
com)

Attipalli Ramachandra Reddy has made significant research
contributions toward unraveling the relationship between
the photosynthetic carbon assimilation and the biomass
yield in several plant species. His first entry into the field of
photosynthesis was through a graduate program, where he
gained an understanding of the basic differences in carbon
assimilation patterns in C4 and CAM plants. This later led to
his investigation of the mechanism for the regulation of the
enzymes in carbon metabolism leading to biomass produc-
tion in higher plants. His further work demonstrated the role
of fructose 2,6-bisphosphate as a signal metabolite control-
ling sucrose, as well as sucrose biosynthesis in the leaves of
both rice and sorghum, under limited environmental plant
growth conditions (Reddy and Das 1987a, b).

Reddy combined his interests in establishing the role of
photosynthetic energy and carbon flow in the biosynthesis
of polyisoprene with isopentenyl diphosphate (IDP) as a
potential metabolic intermediate in a rubber-yielding shrub,
guayule (Parthenium argentatum Gray). He unequivocally
demonstrated the autonomy and ability of guayule chloro-
plasts to synthesize the precursors for rubber formation,
using isolated and purified chloroplasts for the incorpora-
tion of carbon from '“C-labeled bicarbonate, pyruvate, and
3-phosphoglycerate (Reddy and Das 1987a, b).

Reddy has also significantly contributed to the under-
standing of the role of environmentally unfavorable condi-
tions including the low-water regime, the presence of heavy
metals, and high salt (salinity) on photosynthetic productiv-
ity in different plant species including rice, sorghum, mul-
berry, and pigeon pea (Reddy et al. 2004). Of late, Reddy
and his group have been actively involved in understanding
the role of global climate change on photosynthetic produc-
tivity in certain fast-growing tree species, with particular
reference to elevated atmospheric CO, levels (Reddy et al.
2010; Kumar et al. 2014). In a recent study, he examined the
effects of ‘CO, fertilization’ (i.e., increased [CO,] around
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the plants) on photosynthetic gas exchange characteristics
as well as the responses of certain crucial photosynthetic
enzymes related to the overall plant growth performance in
selected fast-growing tree species, which included Gmelina,
Mulberry, and Jatropha. These trees have been suggested
to be excellent for agroforestry programs to mitigate ris-
ing atmospheric CO, in the quickly changing global climate
(Sekhar et al. 2017).

Prafullachandra Vishnu (Raj) Sane (National
Botanical Research Institute (NBRI),
Lucknow, Uttar Pradesh; e-mail: rajsane@
hotmail.com)

Raj Sane’s major contributions in photosynthesis are on the
elucidation of the relationship between the structure and func-
tion of the chloroplast membrane. His studies showed, for
the first time (1970), that, in higher plant chloroplasts, PSII
is almost exclusively located in the grana membranes, while
PSI s located in the stroma lamellae and the end membranes
of the grana (see Park and Sane 1971 and references therein).
When he was in Germany as a Humboldt Fellow, his studies
suggested that the presence of proton translocating proteins/
proton channels is responsible for generating proton gradient
in the chloroplast membranes.

Using measurements on thermoluminescence (TL),
Sane’s group, in collaboration with the late Vidyadhar
Govind Tatake (Sane and Phondke 2006), demonstrated
that TL arose from the recombination of the redox pairs
generated during photosynthetic electron transport pri-
marily in PSII. A one-to-one correlation between the TL
peaks and components of delayed light emission (DLE)
was also shown. These studies characterized activation
energies and lifetimes of electrons in trap states (see
reviews by Sane et al. 1977, 2012; Tatake et al. 1980),
and these data formed the basis of theoretical papers on
the origin of TL by DeVault et al. (1983) and DeVault
and Govindjee (1990). TL was soon shown to be useful in
monitoring stresses and adaptation in plants. Furthermore,
Raj Sane’s extensive and outstanding studies on the regu-
lation of important enzymes in C4 malate formers have,
indeed, explained the higher efficiencies of these plants.
Furthermore, his investigations on photoinhibition have
highlighted the role of dark respiration and oxidative phos-
phorylation in it and its reactivation (Shyam et al. 1993).
On the ecological side, Sane’s studies have explained the
adaptation strategies evolved by tree species to survive
under high summer temperatures on the sodic and high
pH soils of North India. For an outstanding study on low-
temperature stress, see Sane et al. (2002). Finally, his
research group has sequenced and characterized most of
the PSII-related genes encoded by the Populus chloroplast
genome (see, e.g., Reddy et al. 1998).

Baishnab Charan Tripathy (Jawaharlal
Nehru University, New Delhi; e-mail:
baishnabtripathy@yahoo.com)

Baishnab Tripathy has significantly contributed to our
knowledge of photosynthesis. His work on 5-aminole-
vulinic acid (ALA)—a precursor of heme and chloro-
phyll—as a photodynamic herbicide is, indeed, unique.
ALA induces green plants to accumulate excess amounts
of tetrapyrroles, which act as photosensitizers and cause
singlet-oxygen mediated lethal damage to plants and their
photosynthetic apparatus (Tripathy and Chakraborty
1991).

Baishnab, with his coworkers, has demonstrated the
coregulation of chloroplast development, and chlorophyll
and carotenoid biosynthesis. Hukmani and Tripathy (1994)
demonstrated that chlorophyll biosynthesis takes place in
senescing leaves in the face of extensive catabolic reac-
tions. Baishnab Tripathy is recognized as an authority on
the mechanism of chlorophyll biosynthesis and chloroplast
biogenesis by chloroplast envelope membranes. His work
pertaining to the response of the greening process of plants
to environmental stresses has demonstrated the acclima-
tion of the greening process, chloroplast biogenesis, pro-
tein import, and photosynthesis to chill-, heat-, drought-,
and salt-stress (see e.g., Dutta et al. 2009; Dalal and Tripa-
thy 2012). The demonstration of the role of roots and the
root—shoot transition zone in the intra- and inter-cellular
signaling system in relation to chloroplast development
of wheat seedlings grown under red light is novel and,
indeed, interesting. This photomorphogenic response of
suppression of the greening process by red light is reversed
by blue and far red light; this response is known to be
mediated by phytochrome A (Roy et al. 2013).

Tripathy and his coworkers have also demonstrated that
por C codes for light-inducible protochlorophyllide oxi-
doreductase C, which phototransforms protochlorophyllide
to chlorophyllide and significantly contributes to chloro-
phyll biosynthesis. Transgenic plants overexpressing por
C were found to be resistant to high-light stress, medi-
ated by singlet oxygen. His research on the modulation of
chlorophyll-b biosynthesis and its impact on enhancement
of photosynthesis and plant productivity is another widely
recognized significant contribution of Tripathy (Biswal
et al. 2012). In addition, the genetic manipulation of genes
involved in the biosynthesis of siroheme, the cofactor of
nitrite reductase and sulfite reductase involved in nitrogen
and sulfur assimilation, is another important finding of his
research group. The overexpression of uroporphyrinogen
III and sirohydrochlorin ferrochelatase involved in siro-
heme biosynthesis increases the nitrogen use efficiency,
protein content, and photosynthetic efficiency of plants.
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This has a great potential for the generation of crop plants
that can tolerate nitrogen-deficient and sulfur-deficient
soil. Higher protein content in plants will be of immense
help for the nourishment of a great majority of the world
population.

What is exciting to the authors is that in collaboration
with the National Aeronautics and Space Administration
(NASA), Tripathy sent plants on board the space shuttle
Discovery to study the impact of zero (micro) gravity on
photosynthesis, which could generate oxygen for human sur-
vival on a long-duration Mars mission (Tripathy et al. 1996).

Dinesh C. Uprety (Government of India

and Indian Council of Agricultural Research
(ICAR), New Delhi; e-mail: upretydc@gmail.
com)

Uprety initiated (together with Yash Pal Abrol) analysis and
investigation of the impact of rising atmospheric CO, on
agricultural crops; this was done through an ICAR project
at the Indian Agriculture Research Institute (IARI), New
Delhi. Subsequently he developed, through a National Fel-
low Project Innovative approach, a long-term experimental
approach to investigate the impact of rising atmospheric CO,
levels on crops. The characterization of the responses of crop
plants (Brassica, rice, mung bean, and wheat) to elevated
CO, was done using open-top chamber technology (Uprety
et al. 1995, 2003).

At TARLI, the first South Asian free-air CO, enrichment
(FACE) technology was designed and developed to gener-
ate realistic biological crop response data. The addition of
these facilities has brought India into the GCTE (Global
Change and Terrestrial Ecosystems) research network,
which acts to tackle vulnerable issues and produce adap-
tation strategies for meeting the rise in global food demand
during the current global environmental change. These
CO,-enrichment technologies were improved by Dinesh
Uprety and made suitable to the South Asian region. A
South Asian CO, crop research network, which includes
Nepal, Bangladesh, Sri Lanka, Pakistan, and India, was
established and coordinated by him at IARI, New Delhi,
for the multicountry and multidisciplinary crop response
studies. Crop response studies, using OTC (open-top
chamber), FACE and FATE (free-air temperature enrich-
ment), CO,, and temperature enrichment technologies,
demonstrated that the elevated CO, significantly mitigates
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the adverse moisture and temperature stress effects on
plant processes in Brassica and rice species (Uprety and
Tomar 1993; Uprety et al. 1995). His studies have also
demonstrated the transfer of CO,-responsive characters
from the parent Brassica campestris to the hybrid Brassica
oxycamp. Furthermore, Uprety and his coworkers initiated
studies to understand the impact of elevated CO, on the
grain quality of Brassica species. A significant increase in
the oil content and changes in the plants’ fatty acid compo-
sition demonstrated a positive change in the quality of oil.
Similarly, in the case of rice cultivars, the grain structure,
grain chemistry, and nutritional and cooking quality were
found to be considerably affected by elevated CO, (Uprety
and Reddy 2008). Uprety’s studies also demonstrated that
elevated CO, brought about significant changes in the
grain structure (Sinha et al. 2011) and grain chemistry of
wheat species with variations in their response depending
on their ploidy level. On the basis of this study, Uprety
et al. (2012) have identified and described various green-
house gas mitigation technologies. These newly developed
technologies are expected to help farmers, scientists, stu-
dents, and policy-makers identify strategies to counter the
challenges of rising atmospheric CO, and temperatures
(Uprety and Reddy 2016).

Concluding remarks

We end this tribute to the honored eight by first stating
that each of them received a beautiful plaque with their
photograph on it, and with the following wonderful words:
“For Significant Research Contributions to the Field of
Photosynthesis”, and each plaque was signed by Appa Rao
Podile (the Patron), Rajagopal Subramanyam (the Organ-
izing Secretary), and Suleyman Allakhverdiev (the Coor-
dinator) on behalf of the 8th International Conference on
Photosynthesis and Hydrogen Energy Research for Sus-
tainability—2017, held at the University of Hyderabad,
October 30-November 3, 2017.

To commemorate this wonderful event, we end this
News Report with a group photograph of six of the eight
honored awardees; faculty members of the School of Life
Sciences, University of Hyderabad; as well as some family
members (see Fig. 2; also, see photographs in the Supple-
mentary Material). We wish these wonderful scientists a
long and fruitful research life forever.
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Fig.2 Group photograph showing the honorees, faculty members
of the School of Life Sciences, University of Hyderabad, as well as
some family members. Front row (left to right): Mrs. Attipalli Jalaja
Reddy (wife of A. R. Reddy), Mrs. Agepati Ramadevi (wife of A.
S. Raghavendra), Rahul Kumar, Rameshwar P. Sharma, Jogi Mad-
huprakash, Irfan Ahmed Ghazi, Reddanna Pallu, Jogadhenu Syama
Sundar Prakash, Kolluru V.A. Ramaiah, Gudipalli Padmaja, Ragiba
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We include below a few selected photographs (originals may be obtained by writing to
Rajagopal Subbramaniam (rajagopal98@gmail.com), or to Govindjee
(gov(@illinois.edu).

Supplementary Figure 1 (S1): Basanti Biswal and Udaya Biswal, two of the
eight awardees, husband and wife, as well as research partners; they were unable to
attend the event; here they are shown, in 2016, in an informal pose in Gangtok, Sikkim,
India.

Supplementary Figure 2 (S2) : A.S. Raghavendra, being greeted by Rajagopal
Subramaniam (organizer of the event; and co-author of the News Report), with a bouquet
of flowers; each of the awardee was greeted with flowers, beautiful shawls and plaques in
honor of their research contributions.

Supplementary Figure 3 (S3) : S. K. Apte with a decorative shawl around his
neck, and the plaque (in his hand) for his research contributions, being greeted by Appa
Rao Podile, the Vice Chancellor of the University of Hyderabad.

Supplementary Figures 4 (S4); 5 (S5); 6 (S6); 7 (S7); and 8 (S8) show the same
scene, as in S3, for A.S. Raghavendra; A.R. Reddy; Raj Sane; B.C. Tripathy and D.
Upreti, respectively. See the main paper for their contributions.
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