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The contribution of environmental education towards achieving
sustainable lifestyles in Uganda

Sekubwa Baker , John Joseph Puthenkalam
Sophia University, Japan

Abstract
The role education globally holds intrinsic value to facilitators and the beneficiaries. Educational
management embroils a great challenge to institutions and the policy makers an activity that has
evolved throughout generations. The service has often symbolized a flagship of success in most
developed countries thus initiating shape for human capital. The concept of sustainable development
goals has taken shape since its introduction with education occupying goal four of the SDGs. This
paper subjects focus on pivoting education towards achieving sustainable lifestyles in developing
countries particularly Uganda. With the focal points on the role of education, education responses to
sustainability, challenges of education and imposing education as a solution would certainly propel
the improbable infertilities that have persistently blocked the prosperity of education wherein
addressing lifestyle would likely have to bear education services to deposit the potentials.

Biography
Sekubwa Baker is a Ugandan foreign student in Japan presently at Sophia University where he is enrolled
under a PhD program within the faculty of global environmental studies whilst majoring in Environmental
Impact Assessment, socio-economic development for sustainable cities. He has previously attained a
master’s degree under the same faculty of Global Environmental studies. He has been a part of ethics in a
global context summer school under the patronage of UNESCO in Lucerne University, Switzerland and
continues to maintain strong affiliations with the University as whilst currently a Teaching Assistant for
undergraduate students in African Studies class under the faculty of Global studies in Sophia University.
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On the correlation of climate change and crustal motion

Chen Mengtao, Yang Wencai*, Jiang Jinsheng, Shi Huili
Zhejiang University, China

Abstract
Based on the relevant information published from geology and other fields so far, this paper discusses
the correlation between climate change and crustal motion from different time scales, including the
following problems. (1) What does the trend of global climate change over the past 500 million years
mean? (2) What do the trends in global climate change over the ten-thousand years suggest? (3)
What is the cause of the long-term global warming trend? (4) What are the effects of global climate
change on human society and China? (5) How to response to climate change in the face of all
Chinese? The physical movement inside the Earth can fundamentally alter the topography and change
the landforms, then the global atmospheric flow and climate. The key factor for the change of
topography by crustal motion is the vertical deformation of the upper crust. The higher the rate of
vertical deformation of the crustal surface, the faster the change of the landform and the greater the
impact on climate change. Rising sea levels cause seawater to invade the continent and, if interacted
with crustal subsidence, can cause serious disasters. China's Bohai coastal areas and the Yangtze
River Delta and other areas, belonging to the seawater invasion and crustal surface sedimentation
zone, now need to carry out preventive research work. In addition, the construction of underground
cities can effectively reduce human intervention in the surface ecological environment, which is
conducive to the sustainable development of the human society.

Biography
Chen Mengtao studies as a doctor student majored in geophysics at the School of Earth Sciences, Zhejiang
University. In 2017, he graduated as an undergraduate from Zhejiang University, majoring in statistics. At
present, he is engaged in geophysical inversion research. With the help of his tutor, he integrates geological
data to explore climate change, and puts forward new ideas for solutions.
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Webinar on Plant Science & Environmental Science
Genetic variation of purine alkaloids in the tea plants and its
application
Liang Chen*, Ji-Qiang Jin

Chinese Academy of Agricultural Sciences, China

Abstract
The purine alkaloids, including caffeine, theobromine, and theacrine, etc., are one of the most
important quality and functional components of tea plants and commercial tea. We analyzed the
caffeine and theobromine contents of 403 accessions core collection tea germplasms preserved in
the National Germplasm Hangzhou Tea Repository. The profiling of purine alkaloids among different
species and varieties of tea plants, germplasm types, geographical origin, seasons, etc., were
illuminated. Some naturally low caffeine or caffeine-free, high theobromine or high theacrine
germplasms were identified and the possible biosynthetic mechanism of hypernormal purine alkaloids
content in tea plants were partially revealed. Some DNA markers related to identify the content of
purine alkaloids were developed and will be used in the MAS of low caffeine tea cultivars breeding
program.

Biography
Professor Liang Chen completed his PhD on Tea Science from Zhejiang University, China and postdoctoral
studies from Cornell University, USA. He also visited Japan, Italy and The Netherlands as senior visiting
professor. He has been the professor on tea genetic resources, genetics, breeding, and genomics in the Tea
Research Institute, Chinese Academy of Agricultural Sciences (TRICAAS) since 2007. He has been appointed
twice as Honorary Scientist and Advisor of the Rural Development Administration (RDA) of the Republic of
Korea. He has published more than 50 papers in reputed international journals, such as Nature
Communications, Horticulture Research, etc. He is the Executive Editor of Beverage Plant Research and
Associate Editor of Horticulture Research.
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New plant breeding techniques: A demanding challenge to improve the
citrus fruit quality
Concetta Licciardello

CREA Research Centre Olive, Fruit and Citrus Crops, Acireale (Catania), Italy

Abstract
Since many years, citrus breeding programs have been focused to improve citrus fruit quality.
Naturally there are citrus fruits rich in anthocyanins and lycopene, deeply studied for their beneficial
effects on human health. To date, no citrus are reported to bear fruits highly enriched in both
pigments. Technically traditional breeding requests a large use of resources and spaces, and is timeconsuming. Cisgenesis and genome editing represent the most advanced genetic technologies that
overcome traditional breeding limits, particularly challenging for woody plants. Two conditions are
requested to use those techniques: the knowledge of the gene controlling the trait of interest, the
ability to regenerate transformed plants. Since now, very few studies report the use of new plant
breeding techniques on citrus, and they are mainly focused to make resistant susceptible Citrus to
bacterial diseases. Therefore, the aim to conjugate both anthocyanins and lycopene in the same fruit
represent a huge challenge we are focusing on.
Previous studies have showed a low expression of β-LCY2 gene (that degrades lycopene in carotene) in lycopene-rich citrus mutants, compared to common varieties. We have optimized
genome editing approach to produce the knockout of β-LCY2 on anthocyanin-rich sweet orange
varieties. The design of two sgRNAs has been performed to create a potential large deletion or to lead
punctual mutations in one or both sgRNAs. At the meantime, the Ruby gene, known to induce the
anthocyanin production on sweet orange fruits, has been introduced in a cisgenic plasmid and it has
been used to transform lycopene-rich citrus varieties. We have also optimized regeneration protocols
on varieties on which we have performed transformations. Illumina sequencing of transformed
plantlets will elucidate on the specific mutations occurred in edited and cisgenic plantlets. We need
several years to see the phenotype in citrus fruits; so, we are addressing our studies also to produce
early flowering edited plants.

Biography
Graduate in Biological sciences (2003). PhD in Plant Biotechnology (2008). Permanent researcher in Plant
genetics at CREA - Research Centre for Olive, Fruit and Citrus Crops (Acireale, Italy, 2010). Expertise: study of
molecular mechanisms involved in the anthocyanin pigmentation and acidless traits in citrus; study of sweet
orange resequencing addressed to the identification of SNPs, indel, and structural variants for traceability and
true-to-type clonal fingerprinting; use of new plant breeding techniques to improve qualitative traits in citrus
fruits; genomics and transcriptomics to investigate on the resistance/susceptibility of citrus to biotic
diseases. Author of more than 40 papers and of three plant patents. Scientific responsible of regional,
national and European projects. Tutor of undergraduate and PhD students, post-doctoral. Reviewer for
International peer reviewed journals, Italian projects and PhD thesis.
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Characterization of oil palm early nodulin 93 protein gene
(EgENOD93)
Pek-Lan Chan1*, Ray J Rose2 , Abdul Munir Abdul Murad3 , Zamri Zainal3 , PeiWen Ong1, Intan Ernieza Farhana Nizan1, Katialisa Kamaruddin1, Leslie Low
Eng Ti 1 , You-Hong Song2 , Rajinder Singh 1
1

Malaysian Palm Oil Board (MPOB), Malaysia
The University of Newcastle, Australia
3
Universiti Kebangsaan Malaysia, Malaysia
2

Abstract
Several families of early nodulin genes have been identified in leguminous and non-leguminous plants.
These genes are involved in various biological functions that control the growth and development of
plants, not limited to nodule formation. In our study, an oil palm early nodulin 93 protein gene
(EgENOD93) was identified from oil palm cDNA microarray studies involving early induction phase of
oil palm tissue culture. Expression of EgENOD93 was up-regulated in the embryo forming leaf
explants collected at Day7, Day14 and Day21 after tissue culture. The function of EgENOD9 was
further characterized using reverse transcription quantitative real-time PCR (RT-qPCR) and in situ RNA
hybridization. Functional analysis was also carried out in Medicago truncatula and Arabidopsis
thaliana. Expression analysis of EgENOD93 via RT-qPCR was performed across tissue culture lines of
different genetic background and media composition. The analysis revealed significant differential
expression of the transcript at Day14, Day21 and Day28 after culture, indicating its potential to
predict for embryogenic potential. Localization of transcript using in situ RNA hybridization showed
the expression of EgENOD93 in the embryogenic cells. The ortholog of this gene in M. truncatula,
MtENOD93, was subsequently identified. Silencing of MtENOD93 in M. truncatula via RNAi approach
has resulted in the formation of much lower numbers of somatic embryos as compared to the control.
Transcript of EgENOD93 was also overexpressed in A. thaliana. Functional studies in both model plant
systems have provided additional evidence that ENOD93 is essential for somatic embryogenesis. The
availability of oil palm genome data has further facilitated a comprehensive analysis of early nodulin
and nodulin-like genes in oil palm.

Biography
Dr Chan Pek-Lan joined the Malaysian Palm Oil Board (MPOB) as a Research Officer after graduating from the
National University of Malaysia (UKM) with a BSc in Biotechnology with Management. She has since then
successfully completed her MSc in Biochemistry and PhD in Genetics from the same university. Dr. Pek-Lan is
currently the Group Leader of Applied Genetics and Transcriptomics with the Advanced Biotechnology and
Breeding Centre, MPOB. Her group is currently focusing on the project related to genomic selection and gene
expression in oil palm. Dr Pek-Lan’s research background is on plant gene expression. Through her
collaboration with Emeritus Prof. Ray Rose from the University of Newcastle, Australia, Dr. Pek-Lan’s interest
in nodulin related genes grew stronger and has led to the comprehensive investigation of this gene in the oil
palm.
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Webinar on Plant Science & Environmental Science
Genetic basis and engineering of brown fiber cotton
Tianwang Wen 1 *, Zhongxu Lin2
1
2

Jiangxi Agricultural University, China
Huazhong Agricultural University, China

Abstract
Brown fibre cotton is an environmental-friendly resource that plays a key role in the textile industry.
However, the fibre quality and yield of natural brown cotton are poor and the genetic variations
underlying this trait are not clear. In the breeding and genetic study of brown cotton, dark brown
cotton is an important kind of germplasm resource. Here, we combined naturally dark brown mutant
cotton and a brown cotton population including 100 brown and 109 white fiber cotton to
systematically study the genetic basis of brown fiber cotton. Presently, we have fine mapped the dark
brown cotton and dissected the dominant brown fiber region, Lc1, into two linkage loci by linkage and
association mapping, and illustrate single nucleotide polymorphisms (SNPs) and Insertion-deletions
(Indels) in the candidate gene Gh_TT2 of brown fiber, these genetic variations may induce the gain-infunction mutation; the genetic transformation experiment confirmed that Gh_TT2 was related with
the phenotype brown fiber. Further, we have studied the genetic inversion in dark brown cotton and
found that it will decline the recombination rate and nucleotide diversity, and increase the linkage
disequilibrium (LD); simultaneously, we discovered the chromosome segment truncation in the
breakpoint region of inversion, and this induces gene loss in transcript level. This study will boost the
understanding of dark brown cotton in genetic basis and lay a foundation for breeding brown cotton.

Biography
Dr Tianwang Wen was graduated from Huazhong Agricultural University in 2019 focusing on the study of
genetic basis of brown fiber. In 2020 he was employed in College of Agronomy of Jiangxi Agricultural
University. He was skilled at genome-wide association analysis, map-based cloning, and genetic
transformation technology, he already published papers in Plant Biotechnology Journal, Plant Journal, Crop
Journal and Molecular Breeding as the first author. Nowadays, he was continuing his work on the genetic
basis and map-based cloning of brown fiber cotton.
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Webinar on Plant Science & Environmental Science
Anabaena minutissima, a cyanobacterium for the control of fungal plant
pathogens
Hillary Righini 1 *, Roberta Roberti 1 , Ornella Francioso 1 , Michele Di Foggia 1 ,
Antera Martel Quintana2
1
2

University of Bologna, Italy
Universidad de Las Palmas de Gran Canaria, Spain

Abstract
In recent years, the control of fungal plant pathogens in agriculture is facing new challenges since the
use of synthetic pesticides has been restricted by EU legislation for human health and environmental
pollution issues. The Directive 2009/128/EC recommends, whenever possible, alternatives to synthetic
products for plant disease control, including natural products. Our research showed that an aqueous
extracts (AE) from the cyanobacterium Anabaena minutissima reduced powdery mildew symptoms
caused by Podosphaera xanthii on both zucchini and cucumber plants along with increasing enzyme
activities and inducing the expression of PR genes correlated to plant induced resistance. On tomato
fruits, AE controlled Botrytis cinerea, agent of grey mould disease while tomato seed biopriming
reduced root rot caused by Rhizoctonia solani on seedlings, increased seedling chitinase activity and
influenced lignin deposition detected by FT-IR spectroscopy. Further studies on bioactive compounds
contained in A. minutissima AE demonstrated the antifungal activity of polysaccharides and
phycobiliproteins (PBPs) against B. cinerea by reducing mycelium growth and colony forming units in
vitro and disease incidence and disease severity on strawberry and tomato fruits, respectively. For
tomato fruits treated with PBPs, FT-IR and FT-Raman spectroscopies revealed undamaged fruit cutin
and pectin structures even after pathogen challenge. Tomato seed biopriming with PBPs increased
germination, seedling development and reduced root rot caused by Rhizoctonia solani.
Based on these results, the cyanobacterium A. minutissima can be considered a source of bioactive
compounds useful for the control of fungal plant pathogens.

Biography
I am Hillary Righini, post doc at the Department of Agriculture and Food Sciences, DISTAL, University of
Bologna, Italy. During my studies, I gained the proper knowledge about plant protection and came out my
interest in alternative solutions to synthetic products for plant protection against fungal plant pathogens. I
started my research on aqueous extracts from algae and cyanobacteria as new plant bio-protectants during
my Master’s thesis and I deepened my knowledge during the PhD both at DISTAL and at BEA, Banco Español
de Algas, in Gran Canary Islands, where I spent one year. Actually, I’m working on main bioactive components
from algae and cyanobacteria such as polysaccharides and phycobiliproteins.
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Webinar on Plant Science & Environmental Science
Effective microorganisms improve agriculture and can save nature
Margit Olle
NPO Veggies Cultivation, Estonia

Abstract
EM (effective microorganisms) is a combination of beneficial naturally occurring microorganisms. EM
is a liquid concentrate. EM is produced from cultivations of over 80 varieties of microorganisms.
Beneficial effect of EM: EM promote germination, flowering, fruiting, and ripening in plants. EM
improve the physical, chemical, and biological environments of the soil and suppress soil-borne
pathogens and pests. Open land experiments results: The yield of beet root and Swede increased with
EM treatment, while yield of white and Chinese cabbage was not different from control. Beet roots
and cabbages had less storage loss by EM treatment, while Swede storage loss was not different from
control. The content of Calcium was higher in EM treated vegetables. The content of sugar and Cvitamin was higher in EM treated vegetables. The content of nitrates is higher in EM treated
vegetables. Winter garlic yield was higher was in EM treated vegetables. Soil is decomposing in fields
using EM is much easier. The clover has much more roots and more Rhizobium nodules on roots in EM
treated field. Greenhouse experiments results: EM improve the quality of tomato transplants, as they
remained more compact with a greater stem diameter (my discovery, not a patent unfortunately). In
tomato transplant leaves the contents of Nitrates, Nitrogen, Phosphorus, Potassium, Calcium and
Magnesium were higher in EM treatment. Cucumber, squash and pumpkin height was shorter and
stem diameter greater by EM treatment. Onions developed more leaves by EM treatment. Soybean
experiments results: Soybean gave more yield by EM treatment. Soybean germination was much
better by EM treatment. How EM technology can save the nature? – will be discussed.

Biography
Margit Olle finished Secondary School No. 5 in Tartu with a Silver medal. She studied for her B.Sc. at the
Estonian Agricultural University and finished in 1993 Cum Laude, passing all exams excellently. In 1995, she
defended her M.Sc. at the same institution. She defended her Doctor Scientiarum degree in Norway at the
Agricultural University of Norway in 1999. Since 5. January 2021, she works as chairman of the Board and as
a senior researcher at the NPO Veggies Cultivation (https://www.veggiescultivation.com/). She has three
discoveries in greenhouse vegetable production and wrote many research monographs in English.
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The involvement of RabA2b in water stress tolerance in Arabidopsis
Yehoram Leshem 1, 2 * , Vivek Ambastha 1
1
2

MIGAL – Galilee Research Institute, Israel
Tel-Hai College, Israel

Abstract
Rab proteins are small GTPases that are important in the regulation of vesicle trafficking. RabA2b was
identified through data mining to be stress responsive. Little is known about the involvement of RabA
in plant responses to abiotic stresses. Promoter analysis of RabA2b showed strong activity during
osmotic stress, which required Abscisic acid (ABA) and was restricted to the vasculature. Sequence
analysis of the promoter region identified predicted binding motifs for several ABA-responsive
transcription factors. We cloned RabA2b and overexpressed it in Arabidopsis. The resulting transgenic
plants were strikingly drought resistant. Subcellular localization studies detected strong colocalization
between RabA2b and the plasma membrane (PM) marker PIP2. Further studies of the PM showed, for
the first time, a distinguished alteration in the PM proteome as a result of RabA2b overexpression.
Proteomic analysis of isolated PM fractions showed enrichment of stress-coping proteins as well as
cell wall/cuticle modifiers in the transgenic lines. Finally, the cuticle permeability of transgenic leaves
was significantly reduced compared to the wild type, suggesting that it plays a role in its drought
resistant properties. Overall, these data provide new insights into the roles and modes of action of
RabA2b during water stresses, and indicate that increased RabA2b mediated PM trafficking can affect
the PM proteome and increase drought tolerance. Furthermore, this research can lead to development
of novel water stress coping strategies, which are needed for yield improvement in crops grown under
harsh environmental conditions.

Biography
Dr Yehoram (Yori) Leshem is a plant molecular biologist, who studies plant’s responses to abiotic stresses
during the vegetative as well as the reproductive stages. He completed his PhD in the Hebrew University of
Jerusalem which was followed by postdoctoral training in University of California at Davis (UCD). His group
investigates the ways plants cope with drought, salinity and heat stress. In particular the involvement of the
vesicular trafficking machinery in mediating stress tolerance. His group has shown how manipulations of
Rab7 and RabA (Rab11) small GTPases as well as other trafficking members such as VAMP7 SNAREs
docking proteins, increase plant resistance to these stress-causing conditions. His lab also studies cell death
processes and how exactly autophagy mediated programmed cell death is regulated during extreme
conditions of heat, salinity and drought.
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Proteomic and transcritpomic responses to silver nanoparticles in
aquatic microbes
Diana Barros*, Arunava Pradhan, Pedro M Santos, Cláudia Pascoal, Fernanda
Cássio
University of Minho, Portugal

Abstract
Silver nanoparticles (AgNPs) are presently among the most widely used nanomaterials. With the
extraordinary advances in nanotechnologies, enormous amounts are expected to be released into the
environment and to reach freshwaters. The inherent antimicrobial properties of silver ions (Ag+) has
raised concern on whether natural microbiota can be affected in the same way as pathogenic
microbes. Moreover, the mechanisms of toxicity of AgNPs remain unclear particularly the
discrimination of the role of Ag+ released from AgNPs in toxicity is not fully elucidated. We assessed
the impacts of AgNPs and Ag+ based on omic approaches and on the activities of selected antioxidant
enzymes in two aquatic fungal ecotypes of Articulospora tetracladia, one isolated from a non-polluted
stream (At72) and the other from a metal-polluted stream (At61), and in the bacterial strain
Pseudomonas sp. M1 (PsM1), isolated from a metal-polluted stream. At72 was the most sensitive to
AgNPs, whereas PsM1 was the most tolerant one. These results were supported by data from NP
characterization, which showed increased particle stability and less agglomeration in the presence of
At72 that in the presence of the other tested microbes. Our results also reinforced the role of
antioxidant enzymes against oxidative stress induced by both Ag forms; enzyme activities were higher
i) in At72 than in At61 and ii) against Ag+ than AgNPs. Omic responses to equitoxic and
environmentally realistic levels of AgNPs and Ag+ suggested different mechanisms of toxicity since
distinct profiles of protein and gene expression were unveiled. In addition, gene ontology enrichment
analysis further unravelled the biological processes associated with different adaptive responses in the
metabolic, energetic and stress pathways which allowed discerning the effects of AgNPs from those of
Ag+. Furthermore, the negligible amount of Ag+ released from AgNPs suggests that toxicity of AgNPs
was mainly attributed to the particulate form of silver.

Biography
I have got my PhD degree in Molecular and Environmental Biology in 2019 at the University of Minho. I have
published 6 full articles (5 as first author) since 2012, presented 10 communications in International
Conferences (4 oral communications and 6 poster communications) and have been participating in research
projects as team member.
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Assessing riparian areas and addressing the need for Nature-based
solutions
Valasia Iakovoglou

International Hellenic University, Greece

Abstract
Riparian areas are unique ecosystems primarily due to the increased presence of water that shapes
the existence of plant species. Consequently, they are characterized by high quantity and quality of
flora diversity, provide transport corridors for wildlife and mitigate flood peaks. Despite the fact that
those areas are of high importance, they have been heavily altered by human activities such as illegal
logging, dumping of organic and inorganic waste and heavy grazing. The aim of this study was to
assess the welfare of riparian areas through the use of innovative technological tools. Three riparian
areas were studied at Northern Greece. The assessment tools that were used were the Riparian
Vegetation Index (QBR) that emphasized on the vegetative statues and the Stream Visual Assessment
Protocol (SVAP) for quantifying the quality of those riparian areas. From the results it was concluded
that the riparian areas were heavily degraded and deteriorated mainly due to anthropogenic activities.
Also, the results indicated differences among the studied streams. Consequently, for preventing the
negative anthropogenic impact of those riparian areas it was highly recommended that actions were
necessary by implementing nature-based solutions.

Biography
Dr Valasia Iakovoglou is a distinct graduate of Iowa State University, USA. She has more than 20-yrs of
national/international research and teaching experience as an Ecophysiologist/Silviculture expert in seedling
production and Restoration/Conservation of Ecosystems with emphasis on Biodiversity under the challenges
of Climate Change. She has received numerous scholarships, awards and recognitions. She is an editor of
nine international journals and a reviewer in more than fifteen with one of them being the Intergovernmental
Panel on Climate Change (IPCC). She has more than 100 publications (such as books/book chapters and
peer-reviewed scientific papers). She is active in many scientific societies such as the Mediterranean Experts
of Climate and environmental Change (MedECC) and associations such as the “Association of Inter-Balkan
Woman’s Cooperation Societies (AIWCS)” of UNESCO Center, where she serves as Board Member. Currently
she is the Director of the Ecotourism Sector of the UNESCO chair Con-E-Ect.
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Unraveling the role of dually localized protein TROL at the inner
envelope of chloroplasts
Lea Vojta, Ana Tomašić Paić, Hrvoje Fulgosi
Institute Ruđer Bošković, Croatia

Abstract
TROL (Thylakoid rhodanase-like protein) has been discovered in the proximity of photosynthetic
apparatus of higher plants and is a key component for the regulation of post-photosynthetic electron
transfer. At the end of the photosynthetic electron chain, at the stromal side of photosystem I (PSI),
TROL docks and dynamically interacts with FNR (ferredoxin:NADPH oxydoreductase), bringing it into
the vicinity of PSI and electron donor ferredoxin (Fd). Electrons are handed over from Fd to FNR and
preferentially further to the Calvin cycle in the form of reduced NADP+. In the absence of TROL linear
electron flow is impaired, while the distribution of high-energy electrons is directed towards the ROS
detoxification pathways rather than to the NADP+ reduction. Trol plants show increased stress
resistance along with significantly enhanced ROS detoxification and are therefore potential candidates
for more resilient plants of the world with constantly increasing environmental stresses.
TROL is localized in the inner envelope (IE) of chloroplasts as a precursor of 70 kDa, where its function
is so far unknown, and in the thylakoids as a 66 kDa mature form, where it participates at the
regulation of photosynthetic electron utilization. By presequence directed mutagenesis we altered the
presequence processing site of TROL precursor protein and by using in vitro protein import
experiments we managed to arrest TROL at a single location – in the IE membrane. Furthermore, we
engineered Arabidopsis plants containing TROL protein just in the IE. Such plants might further reveal
its roles in regulation of photosynthesis as well as its yet unknown function in the inner envelope. At
this point we attempt, at the level of the IE membrane, to resolve whether TROL represents just a
storage protein for FNR or is involved in redox sensing and/or in protein import.

Biography
Lea Vojta was born in 1979, in Zagreb, Croatia. In 2002 she got her diploma degree in Molecular Biology at the
University of Zagreb. The same year she started her PhD at the Ludwig-Maximilian University Munich,
Germany, on the topic "Protein import into chloroplasts". In 2006 she obtained her doctoral degree in cell
biology and returned to Croatia. For next four years, Lea was researching blood parasites and zoonoses at the
molecular level at the Faculty for Veterinary Medicine, University of Zagreb. Since 2010 she is working at the
Ruđer Bošković Institute, currently as a Senior Research Associate in the Laboratory for Plant Molecular
Biology and Biotechnology. Her main research interests are transient and stable plant modifications and
regulation of photosynthesis.
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Effect of chitosan as bio-stimulant on the growth of Sorghum bicolor
under salt stress
Mulisa Mulisa 1*, Emmanuel Iwuohal 1 , Njagi Njomo 2 and Takalani Mulaudzi 1
1
2

University of the Western Cape, South Africa
University of Nairobi, Kenya

Abstract
Over the years, the agricultural sector has been facing lot of challenges ranging from the increased
demand to produce food by more than 70% to cater for the growing population. But due to the
effects of biotic and abiotic stresses, crop production has become a challenge. The use of fertilizers
and pesticides played a vital role in improving crop yield and quality throughout the seasons. However,
in the last decayed, there is a rising consent about the negative effects of fertilizers and pesticides in
the environment. It is therefore necessary to identify and develop novel technologies that are
environmental-friendly. Some of the promising targets is the use of bio-stimulants that can provide
number of benefits in stimulating plant growth and protection against stress. Chitosan is a natural
compound that is biodegradable, nontoxic, and biocompatible with different medium. This compound
has received noticeable attention due to its effective contribution to increased yield and agrienvironmental sustainability. The study investigated the role of chitosan in mediating growth and
tolerance of Sorghum bicolor under salt stress.
Seven-day old sorghum seedlings grown in potting soil were subjected to different treatments,
including NaCl (0 and 300 mM NaCl) and chitosan (0.25 mg/ml and 0.5 mg/ml) applied every second
day for a week. Seedlings were harvested, followed by assaying to determined morph-physiological
(growth assays), biochemical (osmolytes and oxidative stress markers), and anatomical (epidermal and
xylem layers) effects.
Salt treatment reduced growth, whereas application of chitosan improved sorghum growth in the
presence of salt. To respond to high salt stress, sorghum accumulated high proline, and soluble
sugars by 319.84% and 45% as compared to the control respectively. Furthermore, oxidative damage
was evident by the over production of about 50% H2O2, which resulted in the degradation of
polyunsaturated lipids as MDA content increased by 107%. The negative effects of NaCl stress were
reversed by the application of chitosan, which resulted in significant decrease of both osmolytes and
oxidative stress markers by 50% in all salt-treated plants. The results shows that chitosan serves as an
excellent bio-stimulant by improving Sorghum bicolor growth and salt stress tolerance.
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Abstract
Recent applications in INIAP-Ecuador applying next-generation sequencing technology (NGS)
constitute an important innovation for genetic characterization of native plants. Access to genotyping
platforms has allowed the development of studies including the rapid and massive generation of
molecular data, with immediate applications in genetic diversity surveys and also genetic expression
monitoring of genes in some crops. Besides we are using NGS technology in the mass generation of
highly polymorphic markers such as microsatellites (SSR) in Andean native crops. In this sense we are
developing DNA genotyping technology in local crops such as naranjilla (Solanum quitoense), yacon
(Smallanthissonchifolia), arracacha (Arracacia xanthorrhiza) and lupinus (Lupinus mutabilis). For DNA
analysis our laboratory has a panel of useful SSR markers for rapid genotyping in more than 20 crop
species. We are currently using DNA genotyping in molecular characterization projects applied in local
germplasm collections. Other application of NGS technology is related to transcriptome analysis
projects. At present we are developing transcriptomic surveys in naranjilla (S. quitoense) and tree
tomato (S. betaceum). In naranjilla we look to identify candidate genes for resistance to the two main
diseases caused by Fusarium and nemathods. In tree tomato we are screening genetic expression
associated to quality during fruit development. We will present the experiments, approaches, and the
achieved results so far, as well as future implications of these genomicapplications in the genetic
characterization and utilization of local Ecuadorian crop germplasm.
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Abstract
Changes in air chemistry and subsequent physical changes in the environment have a profound effect
on the classic “disease triangle”. Environmental factors alter ecosystem health and host susceptibility
to biotic and abiotic factors. Plant response to various disease-causing stressors can be changed
through introducing ozone (O3) into the system. These effects are variable, depending on the timing,
intensity and order of the exposure. It is well known that O3 may produce on a plant functional
alterations even without, before the onset of, or in addition, to visible injury. Plants are able to
respond to O3: several potential mechanisms comprehending exclusion, tolerance, compensation and
repair may work simultaneously to create a complex signaling network. These include changes in the
photosynthesis, cellular redox homeostasis, perception by apoplastic proteins, oxidative damage to
membranes, hormonal regulation of the lesion formation, modulation of osmoprotectants and
activation of enzymatic and non-enzymatic antioxidant systems. Within a single species, differences in
structural, functional and transcriptional traits may play important roles in adaptation/acclimation to
environments characterized by high oxidative pressure. Functional traits can predict plant behavior in
its natural environment and have been correlated to the degree of tolerance to oxidative stress. The
science to accurately describe how O3 (alone and/or in combination with other biotic/abiotic
stressors) affect plants and ecosystems in a changing climate is of paramount importance to guide
political decision making. Diagnosis based on plant sampling and physiochemical analysis using
traditional laboratory methods can be precise, but have a number of limitations as they are commonly
time-consuming, destructive, and expensive. An alternative approach to monitoring ecosystem
functions includes the development of new technologies, advancing computational capacity and
improving methodological approaches to environmental monitoring.
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