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WELCOME MESSAGE
Welcome to the Global Conference on Plant Science and Research, Valencia,
September 2019.
It seems almost a given that our field of research, like so many others, is at a
time of change, pressures and opportunities. It is appalling to think that out of
a world population of 7 billion, 2 billion suffer from micronutrient deficiency or
so-called hidden hunger, and 800 million suffer from caloric hunger. And at the
same time 2 billion adults are overweight or obese. Diet related chronic diseases are at staggering proportions and growing. Plant science must continue to
give its attention and focus to addressing these problems through higher productivity, resilience to climate change, higher nutritional status, and advocacy
for available and balanced plant-based diets.
Any one conference doesn’t change the world, but each meeting like ours
furthers the exchange of knowledge, the sharing of vision and the mutual encouragement to contribute to solutions and advancement.
So welcome and best wishes for our meeting

Sincerely,
Philip Larkin
CSIRO, Canberra Australia

ABOUT IRIS SCIENTIFIC GROUP
Iris Scientific Group is started to fulfill the requirements and to seek after aggregate objectives of the scientific community particularly focusing in the field of Science and technology to support the efforts to exchange knowledge and ideas
which encourage the cooperation between the researchers, scientists, academicians and analysts of interdisciplinary
research or same field.
We are expert in conducting conferences, workshops and meetings with the peerless and inspired speakers all around
the world. We are here to provide you and your association with the opportunities to connect with others, explain your
research and make your unique identity in front of others. Our conferences and workshops are known as the sea of
learning where we help you to swim and learn everything you want.
Iris Scientific Group a unique platform for experts, budding researchers and professionals from different universities,
countries, research institutions, hospitals, companies and industries. Here we provide an opportunity to easily discuss
and socialize their techniques of research, goals, facts, latest science discoveries and news.

ABOUT GPR 2019
Iris Scientific Group takes prodigious pleasure to invite you to participate in the ‘Global Conference on Plant Science
and Research’ scheduled on September 23-25, 2019 in Valencia, Spain.
On this prosperous occasion, our committee takes immense privilege to invite the participants from all over the world
to take part in this conference with the theme “Recent Trends & Latest Innovations in Plant Science” is to focus on
exploring challenges concerning excellence in plant science.
GPR 2019 will feature new research discoveries, latest developments, innovations, future trends and opportunities
to learn from world renowned experts and it provides a wide variety of topics with informative talks about current research, new advancements and developments.
We hope you will find the conference an educational experience and a great opportunity to network with participants
from around the world.
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Subhash C. Minocha1, Rakesh Minocha2
University of New Hampshire, USA
2
USDA Forest Service, USA
1

One-step metabolic engineering for genetic improvement of hybrid poplar to increase carbon and
nitrogen assimilation, and biomass production

N

itrogen perhaps is the costliest nutrient input into agriculture that often limits carbon uptake in plants, thus restricting their
growth and productivity. Also, nitrogen(as NO3) is a major cause of water pollution due to leaching and run-offs. A better
understanding of genetic and physiological regulation of N assimilation and nitrogen use efficiency could help us deal with
both challenges, particularly in relation to reforestation and management of land for cultivated forestry.
Our research is aimed at testing if genetic manipulation of the core pathway of glutamate-ornithine-polyamines-gammaaminobutyric acids/proline (that regulates major nitrogen and carbon metabolic interactions) will lead to increased nitrogen
use efficiency and higher carbon sequestration in poplar. The primary target of genetic engineering is the metabolism of one of
the ubiquitous metabolites in all living organisms (i.e. putrescine (a polyamine). Poplars are of great economic importance for
bioenergy production and phytoremediation of heavy metals and organic pollutants.
Our research is focused specifically on a short-rotation hybrid poplar (Populus nigra x maximowiczii-NM6) through genetic
manipulation of polyamines, a group of metabolites that are essential for growth and tolerance to drought, freezing, salinity,
and oxidative stress among other type of abiotic stresses, and biotic stresses. Additionally, polyamines participate in key
molecular and cellular processes mediated by signaling pathways involving gamma-aminobutyric acid, NO, and ethylene. The
results show that genetic manipulation of a single step in the polyamine biosynthetic pathway (i.e.ornithine-to-putrescine) in
poplar cells and Arabidopsis thaliana plants can lead to increased assimilation of both nitrogen and carbon. Using techniques
of genetic engineering, transcriptomics and metabolomics, we found that increased accumulation of putrescine causes a net
increase in total carbon and nitrogen accumulation and biomass production in transgenic cells/plants. Furthermore, increased
putrescine production does not affect the: (1) content of spermidine and spermine, (2) turnover rates (half-life) of the three major
polyamines, (3) expression of a broad spectrum of genes in the Glu-Orn-Put-Spd-Spm-GABA pathway; and (4) production of
Put via the Arg pathway. However, many of the genes whose expression is altered are involved in transcription, translation,
membrane transport, osmoregulation, shock/stress/wounding, and cell wall metabolism. The most noteworthy metabolic
changes are in organic acids, carbohydrates and nitrogen-containing metabolites. The results provide valuable information
about the role of polyamines in regulating both nitrogen and carbon assimilation pathways in plants. The results also provide
guidance in designing transgenic plants with increased nitrogen use efficiency as well as increased carbon assimilation and
biomass productionThis approach will contribute to agriculture, forestry and rural life improvements by enhancing sustainable
agroforestry as a source of renewable energy.
Biography
After receiving P.h.D. from University of Washington, Seattle (1972-1974), Dr. Minocha joined the University of New Hampshire as assistant
professor in 1974 where he is currently a professor of Plant Biology and Genetics. During his tenure at UNH, he has been involved in: (1) teaching
a variety of courses in Plant Physiology, Plant Developmental Biology, Plant Biotechnology, Biotechnology and Society, Cell Culture, and Plant
Growth Regulators; (2) research on a broad range of projects, like cyto differentiation of xylem cells in cell cultures of Jerusalem artichoke,
somatic embryogenesis in carrot, tissue culture of a diverse group of plant species; genetic manipulation of plant metabolism using techniques
of genomics, transcriptomics and metabolomics; (3) Establishing national and international collaborations in research through sabbatical leaves,
and reciprocal visits of scientists and scholars from five continents; (4) Founded and directed various academic and outreach programs; (5) had
a very active and productive graduate student, post docs, and visiting scientists mentorship programs; and (6) research supervision of more
than 250 undergraduate thesis.
At UNH, Dr. Minocha has received “Excellence in Public Service” award (1995), the “UNH Distinguished Professorship” (2002), and “Excellence
in International Engagement Award” (2013). In addition, he has received prestigious international fellowships from the Humboldt Foundation
(Germany), the Norwegian Research Council (Norway), the Japanese Society for the Promotion of Science (Japan) and the Transfer of
Knowledge through Expatriate Nationals (United Nations through the Government of India). He has about 120 peer-reviewed publications and
three (edited) books to his credit.
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Rao Mylavarapu
IFAS University of Florida, USA
Soil phosphorus management for agricultural and environmental sustainability

P

hosphorus (P) in soil solution at any given time is less than 5 mg kg-1. Management of soil pH is, therefore, critical for
optimizing plant availability and uptake. On the other hand, elevated soil P concentrations under certain conditions can
be a potential threat to surface water quality leading to eutrophication. Multiple factors contribute to potential P losses from
agriculture and urban regions. Soil test is the most common predictive or diagnostic approach due to its wide use, relatively low
cost, and existence of accepted field calibration and test interpretations. However, over-fertilization iscommon, particularly,
where commercially valuable crops are grown and on confined animal farms, where land application is the only feasible
option. Co-precipitation with iron and aluminum into insoluble phosphates occurs in predominantly acid soils, particularly in
southeastern USA. While the assessment tools for P losses from agricultural operations consider multiple factors, in coastal plain
soils, particularly due to sandy textures and minimal elevational differences, leaching becomes the predominant mechanism for
P moving beyond the rootzone. In soils with sodic horizons or having immediately succeeding soil layers with distinctly lower
hydraulic conductivities, subsurface lateral drainage of water with P can be significant, leading to negative impact on surface
waterbodies. To address this issue, even as soil test P values are considered, addition of factors such as storage capacity and
capacity index have been suggested to the P-Index tool, where the proportion of extractable soil Pvs.soil Fe and Al is estimated
for coastal plain soils to help determine the sustainable amounts of P applications for both agriculture and environment.
Audience Take Away:
•

Audiences will learn about the need for considering additional factors impacting the soil P losses from agricultural
operations, primarily. Site specific conditions must be understood well for designing an effective strategy for limiting the
P movement in soils. How the dynamics of soil physical and chemical properties and interdependence of water impact the
agricultural production and environment will be discussed.

•

Once an estimate of P storage capacity in the soils is made, an effective P fertilization and management plan can be made
for an agricultural operation, watershed or region, etc. This will help develop sound nutrient management plan(s) and
budgeting of nutrients, particularly P. Including the additional factors in view of inherent soil properties, will improve the
long term sustainability planning efforts.

Biography
Rao Mylavarapu is the Professor of Sustainable Nutrient Systems in the Soil and Water Sciences Department, University of Florida. He also
serves as the Director of the statewide Analytical Services Laboratories. He has previously worked at the USDA-ARS, and Clemson University.
He has published over 150 research and extension publications and book chapters. His mentored 16 graduate students as the Committee Chair.
He served as President of Soil & Plant Analysis Council and as the Chair of Nutrient Management and Soil and Plant Analysis Division, Soil
Science Society of America. He serves on the Editorial Boards of three international journals.
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Javier Gil Humanes, PhD
Calyxt Inc., USA
Developing healthier oils and other food ingredients through genome editing

S

oybean oil has historically been partially hydrogenated to enhance its oxidative stability in order to increase shelf life and
improve frying characteristics. This process, however, creates trans-unsaturated fatty acids, or trans fats. The discovery that
dietary trans fats increase the risk of several health issues led the FDA to ban the use of partially hydrogenated oils, in processed
foods, by all food manufacturers from June 18, 2018. Using its cutting-edge plant breeding techniques, Calyxt developed a
soybean trait that has produced oil with a fatty acid profile that contains approximately 80% oleic acid, 20% less saturated fatty
acids compared to commodity soybean oil, and zero transfats per serving. TALEN® technology is a precise genome editing tool
that creates targeted cleavage of specific chromosomal sequences leading to knockout mutations at specific loci. To date, other
crop species, such as wheat, potato and canola, have been edited by Calyxt to produce healthier foods and food ingredients.
Audience Take Away:
•

The audience will learn about current consumer trends and problems, and how they can be addressed through the use of
modern breeding techniques such as gene editing.

Biography
Javier earned his Ph.D. in Plant Genetics in 2011 from the University of Cordoba (Spain) and received post-doctoral training at the University of
Minnesota with Dr. Voytas between 2012-2015, where he gained expertise in the use of genome-editing tools for precise modification of plant
genomes. He is the co-inventor of several patents and has more than 20 scientific publications. Javier joined Calyxt in 2015 and is currently the
Company’s Product Portfolio Manager. In his role, he manages projects from ideation to commercialization, coordinating cross-functional teams
to deliver food ingredients with improved nutritional value for consumers.
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Identifying key mechanisms of interaction in L. asiaticus-citrus pathosystem
Kaylie A. Padgett, Christopher L. Gardner, Danilo R. da Silva, Fernando A. Pagliai, Lei Pan, Marcelo Merli, Jose X. Chaparro, Graciela L. Lorca and
Claudio F. Gonzalez
IFAS University of Florida, USA

C

itrus greening disease, or huanglongbing, may entirely eradicate all varieties of citrus cultivars worldwide in the near
future. Thus far there is no natural resistance identified in all citrus species and commercial cultivars analyzed. A diverse
array of treatments used in the field has fallen short to identify effective methods to control this disease progression. Citrus
greening is caused by Liberibacter species (L. asiaticus, L. americanus, L. africanus), a phloem restricted non-cultivable
Gram negative bacteria, transmitted from tree to tree by an insect vector. The lack of reliable laboratory culturing conditions
for this bacterium has significantly impaired the ability to rationally design effective therapeutic treatments to eliminate the
pathogen from infected groves. There is a critical and urgent need to understand the bacteria’s basic biology to define new
strategies for disease treatment. As such, the scientific research should be centered on efforts to define central mechanisms
of host microbial interaction, thereby identifying vulnerabilities in the pathosystem. Our laboratory is using a functional
genomics based approach to understand the fundamental biology of L.asiaticus. This experimental design was successfully
used to elucidate biochemical aspects of key pathogenicity factors as well as for the selection of small molecules directed to
inactivate vital metabolic pathways in L. asiaticusWe have demonstrated that the transcription factor LdtR is a central regulator
of L. asiaticus physiology, modulating the expression of several genes potentially involved in pathogenesis. Together with the
accessory protein PrbP, LdtR modulates the expression of key enzymes like LdtP, a transpeptidase/esterase involved in the
peptidoglycan and LPS modification, and LotP, a chaperone interacting protein mediating L. asiaticus adaptation to the citrus
host. Our findings suggest that the therapeutic treatments to eliminate L. asiaticus from the citrus hosts should be directed to
the genetic mechanisms governing the early infection process, avoiding bacterial adaptation and persistence in the citrus host.
Secondly, the LdtRregulon should be considered one of the most important targets to design potential strategies of control due
to its wide transcriptional regulation.
Audience Take Away:
•
•
•
•
•

Citrus greening is a recalcitrant disease affecting citrus groves worldwide.
There is no evidence of natural resistance against L. asiaticus.
The complexity of the pathosystem makes treatments and research extremely challenging.
A full understanding of L. asiaticus physiology is critical to rationally design control strategies that can be used in the
field.
The biochemical characterization of the proteins described, as well as its links to the biological role in the pathosystem,
will help direct the design of small molecules potentially useful as new bactericides.

Biography
Dr Gonzalez is an Associate Professor at the University of Florida (UF). He obtained his PhD. at the National University of Tucuman, Argentina and
completed his postdoctoral training at Stanford University, UCSD and UofT. He is a microbiologist expert in the field of genetic regulation, protein
purification and enzyme characterization. His research team at UF is committed to identify and understand molecular mechanisms mediating host/
microbiota interactions. The actual efforts of his research team is directed to define basic pathogenicity mechanisms of L. asiaticus to help the
citrus industry survive the actual crisis as a consequence of citrus greening disease.
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The potential of novel African isolates of Phthorimaea operculella granulovirus and spodoptera
littoralis nucleopolyhedrovirus for the control of Tomato pests
Saoussen Ben Tiba1,2,3, Andreas Larem1, AsmaLaarif3, Eva Fritsch1, Karin Undorf-Spahn1, Samira Abuelgasim Mohamed4, Sunday Ekesi4, Jörg T.
Wennmann1, Jürgen Kroschel5, Sami Fattouch6, Johannes A. Jehle1
1
Institute for Biological Control, Germany
2
University of Carthage, Tunisia
3
Regional Research Centre in Horticulture and Organic Agriculture (CRRHAB) IRESA, Tunisia
4
International Centre of Insect Physiology and Ecology (icipe), Kenya
5
International Potato Center (CIP), Peru

G

enomes of baculovirus, Phthoremaea operculella granulovirus (PhopGV) and spodoptera littoralis nucleopolyhedrovirus
(SpliNPV) isolated from African countries was completely sequenced and compared with whole similar genome
sequences available in Gen Bank. Genome alignments illustrates variations in sizes for the (PhopGV and for the SpliNPV)
and genomic compositions. Our aim is to identify variation between the isolates and also to determine the internal variation
within a single virus isolation. Genome alignments of different PhopGV isolates showed a very high genome co-linearity
interspersed with variable regions, which are considered as putative sites of genomic recombination.
Phylogenetic analyses revealed that all three viruses are distinct. However, SpltNPV-G2 NPV is more closely related to
SpliNP-Tun2 and SpliNPV-AN1956 suggesting that both viruses’ species are at an early stage of phylogenetic divergence. It is
proposed that SpliNPV belongs to Alphabaculovirus sub group of baculovirus species. The both SpliNPV-Tun2 and AN1956
shared high nucleotide sequence identities with SpltNPV-G2, suggesting it is actually a divergent isolate. PhopGV isolates
from the same countries illustrates variability in the virulence against the host as well as the genetic variability. Those isolates
are good candidates of active compound of bio-pesticide against the tomato pests.
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Recent trends in the edible flower chain: First results of the ANTEA project
Copetta A1, Marchioni l1,2, Pistelli La2, Mascarello C1, Dimita R3, Deschampe S3, Ruffoni B1
1
CREA – Research Centre for Vegetable and Ornamental Crops, Italy
2
University of Pisa, Italy
3
CREAM, Chambre d'agriculture, France

I

n recent years, many small and medium-sized companies have been focusing their attention on the production of flowers
for the food market. Edible flowers are mainly used as dishes garnishment, such as cowslip and violet, and worldwide
edible flowers demand is increasing. However, in addition to a decorative value, some flowers have a characteristic taste
and can be used both in traditional and innovative cooking. The rediscovery of edible flowers and the growing interest for
them is also due to nutraceutical and antimicrobial compounds. Interreg Alcotra ANTEA (n. 1336) is a project dealing with
the development of edible flower chain, the study of their chemical and organoleptic characteristics, and their production
with biological and sustainable methods. Moreover, it is important to select suitable packaging solution for increasing their
shelf life in view of developing a proper production chain. Dissemination of these results to consumers and restaurateurs is
essential for the same purpose. Indeed, the ensuring food safety will help to expand their use by much more restaurateurs,
and they will have a constant supply of flowers with high quality. We have selected numerous edible species with different
color of flowers and taste for food purposes. Among these species Acmella oleracea (electric taste); various varieties of
Agastache spp. with different flavors like anise (A. mexicana “Sangria”), lemon (A. aurantiaca “Sunset Yellow”), licorice
(A. foeniculum “Blue Boa”), mint (A. hybrida “Arcado”); Begonia semperflorens (acid taste); Crocus sativus; Dahlia spp.
; Fuchsia regia; Hemerocallis spp. ; Hibiscus sabdariffa, Mertensia maritima (oyster taste); Monarda dydima “Fire Ball”
(oregano taste); Nepeta x faassenii; various varieties of Ocimum basilicum with different flavors: cinnamon (O. basilicum
“Canella”), lemon (O. basilicum “Citriodorum”), spice (O. basilicum “Spice”); Pelargonium odoratum “Lemon”; Polianthes
tuberosa; Rosa spp. ; several species of the Salvia genus including S. discolor (red currant and pine nut taste), S. dorisiana
(peach and apricot taste), S. elegans (pineapple taste), S. greggii, S. jamensis; Tagetes lemmonii (lemon taste); Trapeolum
majus (spicy radish); Tulbaghia cominsii (garlic butter taste); Tulbaghia simmlerii (garlic asparagus taste); Tulbaghia violacea
(garlic taste); Verbena bonariensis; have been propagated in vivo (seeds or cuttings). The varieties like Agastache spp or M.
maritima, and bulbous species (P. tuberosa and Tulbaghia species) have been propagated also in vitro, due their recalcitrant
propagation by cutting. The varieties were evaluated for content of anthocyanins, polyphenols and flavonoids in their flowers;
and the antioxidant activity of flower extracts (DPPH assay).
Audience Take Away:
•

Edible flowers, taste, in vitro and in vivo culture, biochemical analysis

•

Inform the public about edible flowers which, in addition to their intrinsic decorative value, may have important food
and nutritional characteristics defined to be enhanced. The edible flower chain brings with it the added value of being a
productive activity that is born linked to organic and sustainable cultivation and is therefore an economic activity that
does not affect environmental costs. Furthermore, in order to strengthen the emerging supply chain, technological and
communication innovations have been applied which guarantee fluidity, usability, immediacy, visibility in the relationship
between producer and consumer.

Biography
Andrea Copetta graduated in 2001 in Biological Sciences and Doctorate in Environmental Sciences in 2006; from 1/1/2019 he became a
researcher at the CREA - Research Centre for Vegetable and Ornamental Crops of Sanremo. Dr. Copetta is developing and optimizing in vitro
culture methods: 1) multiplying floricultural and aromatic plants by somatic embryogenesis; 2) to obtain double-haploid and diploid androgenic
plants for the breeding of floral species. Furthermore, he studied how arbuscular mycorrhizal fungi and rhizosphere bacteria interact synergistically
to improve the development and quality of horticultural and aromatic plants.
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Medicinal plants: Ex situ production of bioactive molecules
Boualem HARFI1, Amira BENAHMED1, Lakhdar KHELIFI2
1
Biotechnology Research Center (C. R. Bt – Constantine), Algeria
2
National Higher School of Agronomy (ENSA – El-Harrach), Algeria

P

harmaceutical and food industries are interested in medicinal plant bioactive molecules that increase studies interest of
natural compounds and methods for their obtainment. Medicinal plants have always drawn interest in both scientific
research and industry. With a view to preserving and sustainably exploiting local biological resources, the main objective of
our studies is the establishment of optimized biotechnological processes for the ex situ production of this bioactive molecules.
Many studies have been carried out, aiming to scale up the production of plant secondary metabolites. Clearly, in vitro
cultures have been an option for plant multiplication and production of valuable compounds For these purposes, we present
two models for biomolecules production based on in vitro plant cultures. The first one, using hairy root (HR) culture technics
of Datura species for tropane alkaloids production, the second one, for the production of Origanum glandulosum essential
oils (EOs) based on the acclimatization of micro propagated plants. To improve the production, several strategies were made,
particularly, the elicitation approach and the monitoring control of vitroplants acclimatization conditions.
The elicitors salicylic acid (SA) and acetyl salicylic acid (ASA) were used to increase hyoscyamine (HS) production. The
results showed that the optimal concentration of the two elicitors (AS and ASA) was 0. 1 mM. The highest HS content (17. 94
± 0. 14 mg g−1 D. W. ) obtained in HRs of D. tatula treated with 0. 1 mM of ASA. For Origanum glandulosum EOs, the results
of the study enabled the establishment of a production process after 70 days of oregano vitroplants acclimatization, with an
extraction yield of 1. 48 ml 100 g−1 D. W. , an EO with thymol-chemo type (28%) and similar biological activities to that of
EO of wild plants. Ex situ EO production of oregano can be staggered throughout the year.
Audience Take Away: As the theme of my presentation is about applied research and to improve the plant biomolecules
production, the interested public could draw inspiration from the models I used for their work.
•
•
•
•
•

Produce biologically active molecules at the lowest cost.
Produce biomolecules of interest of high quality (pure).
Ensure production throughout the year.
Produce with a reproductive chromatographic profile (same composition for essential oils).
Preserve the biological diversity of medicinal plants (ex-situ production).

Biography
Dr. Boualem HARFI, Director of the research division "Biotechnology and Agriculture" at the Biotechnology Research Center (C. R. Bt) of
Constantine since 2014. He completed his studies in agronomic sciences at the National Higher School of Agronomy (ENSA - El-Harrach) and
earned his doctorate in 2013 with emphasis in "Plant Biotechnologies". Dr. Boualem HARFI began his professional career as Associate Professor
in charge of the "Genetics" module at ENSA. His work focuses on the development of biotechnological models based on plant tissue culture to
produce biologically active molecules from plant.
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In vitro screening of mutant medicago sativa genotypes for drought stress tolerance at germination
stage
İskender TİRYAKİ, Uğur SARI, Okan Acar, Çağlar KAYA, Selçuk ÇETİN
Canakkale Onsekiz Mart University, Turkey

D

rought is one of the major abiotic stress factors threatening agricultural production all around the world. Perennial
legume plant alfalfa (Medicago sativa) is the most important forage crop of moderate climate region. Along with deep
root structure, mature alfalfa is generally considered as drought tolerant. However, alfalfa is especially sensitive to drought
at germination, seedling and right after cutting. Various studies provided that poly ethylene glycol (PEG) can successfully be
used to provide drought stress at controlled conditions. The mutant M3 seeds were screened in a half strength root growth MS
media containing 35% PEG under in vitro conditions to create drought stress environment in a root growth medium. Tolerant
genotypes were determined in the screening and were transplanted to pots and then be grown in growth chamber. Candidate
drought tolerant mutant genotypes were grazed at 5 cm cutting height when the first flowering buds visible and drought stress
were applied for 24 days. Some morphological, physiological (Protein, MDA, APX and SOD enzyme activities) and molecular
aspects (drought related gene expression levels) of drought response parameters were determined and were compared with
control plants.
Audience Take Away:
•
•
•

•

Audience will be able to use EMS mutagenesis and application ofin vitro screening M3 mutants of alfalfa seeds in root
growth media to determine drought tolerant genotypes.
In vitro screening of mutant seeds will provide a new approach to the audience and they will be able to use this approach
in their own applications in crop plants.
This study will also provide confirmation approaches to validate in vitro mutant screening at regrowth stage of alfalfa
after grazing atin vivo growth conditions. Confirmation studies will be validated at morphological, physiological (Protein,
MDA, APX and SOD enzyme activities) and molecular aspects (drought related gene expression levels) of drought
response parameters in regrowth alfalfa.
The presentation will provide to the audience a vision of an intact breeding approach to develop drought tolerant new
crop development.

Biography
Prof. Dr. Iskender Tiryaki is affiliated with Department of Agricultural Biotechnology, Faculty of Agriculture, Canakkale Onsekiz Mart University,
Canakkale, Turkey. He received his M.Sc. and Ph. D. from Agronomy (Plant Breeding and Genetics) Department of University of Nebraska, LincolnNE, USA. His primary research area is Plant Breeding and Genetics, and Plant Molecular Genetics and Biotechnology. He is also interested in
seed priming, seed germination and seedling emergence of crop plants in adverse conditions. He has more than 60 high research quality papers,
published in Plant Cell, Plant Physiology, Agronomy Journal, Seed Science and Technology, Journal of Pineal Research, Plant Genetic Resources:
Characterization and Utilization, etc. He has also authored of two the books entitled ‘Plant Breeding and Genetics’ and ‘Forward Genetics: Finding
Mutants that Defect in Jasmonic Acid/Auxin Signaling Pathways in Arabidopsis’. He is serving as editorial board member or reviewer of several
articles for reputed journals across the globe, including Nature Scientific Reports. He is serving as department head of Agricultural Biotechnology
at Faculty of Agriculture, Canakkale Onsekiz Mart University, Turkey.
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Volatile Organic Compounds (VOCs) induced by abiotic stress in Carica papaya L
Chikodinaka Nkechinyere Okereke1, Eve kaurilind1, Arooran Kanagendran2, Leila Pazouki3, Ülo Niinemets1,4
1
Estonian University of Life Sciences, Estonia
2
University of Neuchâtel, Switzerland
3
University of Louisville, Estonia
4
Estonian Academy of Sciences, Estonia

P

lant species have to deal with quite a number of biotic and abiotic stresses throughout their life span. Plants frequently
experience heat ramps of varying degrees, but how and to what extent plant metabolic activity and physiological make up
recovers from mild and severe heat stress is poorly understood. Furthermore, information related to time-dependent changes
in Volatile organic compound emission release in Carica papaya from heat stress is very limited. In this study, we exposed
the leaves of Papaya to mild (37 and 41 °C), moderate (46 °C) and severe (49 °C) heat stress of 5 min through a 48h
recovery period upon return to pre-stress conditions and studied the effects of various severities of heat shock treatments
on leaf photosynthetic activity and VOC emissions so as to gain significant insight into temperature stress-induced volatile
emissions. The mild heat treatment weakly affected foliage photosynthesis with an observable slight recovery while the
severe stress inhibited photosynthesis with limited recovery observed. The heat stress treatment enhanced emissions of fatty
acid derived compounds (FAD) and mono- and sesquiterpene, benzenoids, GDP pathway volatiles, GGDP pathway volatiles,
Glucosinolate breakdown products and light weight oxygenated volatile compounds. At the induction of the heat stress,
enhanced isoprene, mono- and sesquiterpene emissions were observed immediately after the heat treatment and gradually
decreased through the recovery period. In contrast, fatty acid derived compounds (FAD), benzenoids, GDP pathway volatiles,
GGDP pathway volatiles, Glucosinolate breakdown products and light weight oxygenated compounds remained high with
observable fluctuations through the recovery period. Generally, this study shows the relationship between stress strength with
regards to VOCs emission and responses.
Audience Take Away:
•

This study will expose the audience to the fact that when plants are stressed, they release volatiles (metabolites) which
they use to protect themselves against these stresses.
• These stresses could be biotic (herbivorous arthropods, plant pathogens, drought etc. or abiotic induced heat stress, ozone,
wounding).
• Plants response to stress and VOC emission has a significant effect on its physiological status.
This research demonstrates the effects of abiotic stress (induced heat stress) and how the severity of the stress from mild to
severe elicitates the emission of VOCs; effects the foliage photosynthetic characteristics of plants and also gives an insight
of what plant go through their lifecycles. The stresses can also be man-made and a knowledge about this will reduce the
tress being inflicted on the plants byman; Knowing that these VOCs indirectly affects earth climate as they are precursors of
secondary organic aerosols, photochemical ozone formation and high concentrations of VOC emissions could contribute to
processes associated with global warming. This informationI believe would be of help to curb multiple stress factors the affect
plants in our environment and also encourage a platform to develop quantitative plant stress response models.
Biography
Chikodinaka Nkechinyere Okereke is a 3rd year PhD student at the Institute of Agricultural and Environmental Sciences at the Estonian University
of Life Sciences. Tartu, EstoniaShe got her M. sc in Agricultural engineering at Szent Istvan University Godollo, Hungary where she worked on the
yield and biomass response of maize (Zea mays) to the application of foliar fertilizersShe is currently working on a variety of Stress-Induced Plant
Volatiles in tropical plants under the supervision Professor Ülo NiinemetsShe has worked on a variety of tropical plants such as Carica papaya,
Amaranthus hybridusShe is interested in the impact of organic compounds on biosphere-atmosphere system.
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New statistical methodologies for improve plant science experiments
Marta Elva Ramírez Guzmán and María de Lourdes Arévalo Galarza
Colegio de Postgraduados, México

M

exico has 16 thousand hectares dedicated to the cultivation of ornamental flowers. They produced approximately 83
thousand tons by year. Given the importance of this crop, there is interest on improving the quality of roses by identifying
the best cultivars and periods of production. A feature highly valued in this industry is the stem length of the roses (50-70 cm).
In this research, generalized Linear models (GLM), generalized linear mixed models (GLMM), generalized additive models
(GAM), generalized additive mixed models (GAMM) and vector generalized lineal models (VGLM), were fitted to explore
the possible effect of heat units, relative humidity and light over the stem length of two cultivar of roses during two periods.
GAM model showed no linearity effect of heat units and relative humidity on stem length. The best conditions to produce
plants between 50 and 70 cm were 650 to 830 of heat units and 82.5 to 85 % of relative humidity. GAMM model with repeated
measurements ( 1, 7, 14, 21 and 28 days) identified that the best conditions to produced roses with the required characteristics,
they were period 1 with cultivar 2.It was concluded that recently developed new statistical models can be very useful to show
nonlinear effects "overshadowed" by the indiscriminate use of linear models.
Palabras Clave: Generalized Linear Mixed Model, Generalized Additive Mixed Model, Vector Generalized Lineal Models,
quality control, flower production.
Audience Take Away:
•
•
•
•
•
•

The audience will learn how toimprove the statistical analysis considering the nature of the data.
It will be explained which are the new statistical methods which can be used with no normal distributions, no linear
models and repeated measures.
The audience will be able to use the statistical methods throughfree software like R.
People will learn how new graphics will show no linear effects between response and explanatory variables.
Learn how easy is to consider no normal distributions in the model.
Learn how to take advance of repeated measures taking through time.

Biography
Dr. Martha Elva Ramírez Guzmán is a statistical consultant of the National Service for Agrifood Health, Safety and Quality (SENASICA) of Mexico.
She was invited as speaker by Stephanie Bloem, Chief Executive of the North American Plant Protection Organization (NAPPO, Mexico-USACanada) for the International Symposium for Risk-Based Sampling during June 26 – 30, 2017 in Baltimore, Maryland. The research presented was
Predictive phytosanitary model for quarantine pests.
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Mercury accumulation by plants depending on its speciation in growing substrate
Olga V. Shuvaeva1,2, PhD, Maria A. Gustaytis2,3, Anastasia Pohorukova1,2
1
Nikolaev Institute of Inorganic Chemistry, Russia
2
Novosibirsk State University, Russia
3
Institute of Geology and Mineralogy, Russia

D

espite the fact that phytotechnologies are used rather intensively in world practice both for cleaning contaminated areas
and for extracting valuable components, the main attention is usually focused on their practical application, and to a
lesser extent touches upon scientific problems focused on the study and understanding of the essence of bioaccumulation
phenomenon. Unfortunately the relationship between the chemical form of the element in substrate and the efficiency of its
extraction by plants is not discussed in the literature. To clarify the question the present work was concentrated in the study of
the dependence mercury accumulation efficiency by plants in natural and man-made environments on its chemical form. The
speciation of mercury as well as of the products of its transformation in growing substrate was performed using the hyphenation
of thermal release technique with electro thermal atomic absorption detection (TR-ETA-AAS) which were previously
developed by the authors [1]. The maim advantage of this approach consists in direct analysis of the solid environmental
samples (soils, plants etc.) without prior dissolving. As a result it was shown that a series of mercury extractability depending
on the initially introduced species can be represented as the following: CH3Hg+ > Hg2+ > HgS. Moreover, it was also found
that the chemical forms of mercury in substrate undergo to transformation in time.
Audience Take Away:
•
•
•

The audience will get a new fundamental knowledge concerning phytoextraction phenomena
This will attract the audience’s attention to the problem of environmental pollution by industrial waste
This will allow evaluating phytotechnologies as a powerful tool to clean the Environment.

Biography
Olga V. Shuvaeva, Dr. of Sci. , Leading Researcher at the Institute of Inorganic Chemistry, Siberian Branch of Russian Academy of Sciences, is
experienced in analytical and environmental chemistry, combines research work at the Institute with teaching as a professor at Novosibirsk State
University (Faculty of Natural Sciences, Analytical Chemistry Chair). She has about 80 publications in reputed journals: Atmospheric Research,
Science of the total Environment, Chemosphere, International Journal of Phytoremediation, Analytical Sciences, Dalton Transactions, Anal. Chim.
Acta, Electrophoresis, Journal of Analytical chemistry (Rus)et al.
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Comprehensive characterization by RP-UHPLC-ESI-Q-TOF-MS/MS from Ammoides atlantica
extract and their antioxidant activities
Tarek BOUDIAR, Ph. D. 1*, Chawki BENSOUICI, Ph. D. 1, Jesús LOZANO-SÁNCHEZ, Ph. D. 2, Antonio SEGURA-CARRETERO2
1
Biotechnology Research Center (C. R. Bt– Constantine), Algeria
2
Research and Development of Functional Food Centre (CIDAF) Granada, Spain

T

wo Ammoides (Apiaceae) species, A. pusella and A. atlantica are found in Algeria. These species are used in folk medicine
as antibacterial, anti-diarrhoea, anti-fever, anti-influenza and to treat vitiligo in addition of their use as condiments. The
aqueous extract of A. pusilla is used in Eastern Morocco to treat diabetes. The healthy effect of these leaves could be attributed
to their composition, especially, phenolic compounds.
Methanolic extract of Ammoidesatlantica (Apiaceae) leaves and flowers were evaluated. Phytochemical composition was
determined by reversed-phase high-performance liquid chromatography (RP-HPLC) coupled to quadruple-time-of-ﬂight
mass spectrometry (QTOF-MS) using negative and positive ionization modes.
The analytical methodology applied enabled the characterization of 60 compounds. These compounds were distributed in two
major categories namely hydroxycinnamic acid derivatives, and flavonoids.
In-vitro antioxidant activity was evaluated from methanol leaves and flowers extract using different antioxidant tests,
namely, total antioxidant (DPPH) scavenging, (ABTS•+) scavenging, superoxide radical scavenging by alkaline DMSO,
reducing power, cupric reducing antioxidant capacity (CUPRAC) and ferrous ions chelating assays compared to the synthetic
antioxidants (BHA, BHT and Acid ascorbic).
Concerning DPPH (23. 3 ± 0. 9), ABTS•+ (IC50: 11 ± 2) and CUPRAC (14 ± 1) assays, hydro-alcoholic extract showed lower
antioxidant activity compared to the substances of reference BHA (6. 14 ± 0. 41), BHT (12. 9 ± 0. 4) and ascorbic acid (14 ±
3)Nevertheless A. atlantica extract showed better antioxidant activity that the available standard for the O2- DMSO alkaline
(3. 2 ± 0. 2) compared to BHT (>200) and BHA (>200).
Audience Take Away:
Our work focused on RP-UHPLC-ESI-Q-TOF-MS/MS characterization of Ammoidesatlantica extract and evaluation
of its antioxidant activities. This would allow the interested public to learn about both the characteristics of the
studied species and the used analysis method. The interested public could use RP-UHPLC-ESI-Q-TOF-MS/MS in
its future work.
The interest of our work that I would like to present is:
•
•
•

To help teachers-researchers interested in the plant extracts analysis methods in their research as well
as in their teaching;
To help teachers-researchers interested in methods of evaluating the antioxidant activity of plant
extracts in their research and teaching;
For the valorization of the species Ammoidesatlantica.

Biography
Tarek BOUDIAR has completed his Ph.D. degree at the age of 32 years from Mentouri University, Constantine (Algeria). He is deputy director of
the Biotechnology Research Centre (C.R.Bt) Constantine. He has over 08 publications and his publication H-index is 05.
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Prunus rootstocks and resistance to abiotic stresses
Paula Pimentel, Dr. Ismael Opazo, Dr(c). Ariel Salvatierra, Dr. Mauricio Ortiz
CEAF, Chile

Fruitcrops is based on the combination of two species, a rootstock and the scion. The rootstock is selected according to its
ability to resist pests and diseases of the soil, reduction of scion vigor and for its effect on the quality and quantity of fruit
production. Climate variability and sustainability of agricultural production today require extending these characteristics,
particularly resistance to abiotic stresses. The Centro de Estudios Avanzadosen Fruticultura (CEAF) carry out a Breeding
Program for Prunus rootstocks, where the response of different interspecific hybrid rootstocks to abiotic stresses (drought,
hypoxia and salinity) and biotic (Phythophtora, Agrobacterium tumefaciens and nematodes) is studied.
In studies of response to controlled water deficit, it has been observed that the rootstock is more determinant than the scion
in stress tolerance. An almond x peach hybrid rootstock tolerant to water deficit, grafted with a scion, maintains for longer
time high values of stomatal conductance, net photosynthesis and stem water potential, independent of the grafted cultivar.
It induces more negative leaf osmotic potential, maintaining whole-plant transpiration at lower substrate water content. It
also reduces the root hydraulic conductivity when the substrate dries and maintains a greater root, stem and leaf biomass,
increasing the water use efficiency in stressed plants.
Oxygen deficiency occurs in soils with drainage problems, excessive irrigation or rainfall, where oxygen is displaced by
water generating serious energy and metabolic problems in plants. Prunus species used as rootstocks have different levels
of tolerance to oxygen deficiency in the soil. In our studies we have found that tolerant rootstocks have a series of energetic,
metabolic, physiological and molecular adjustments that allow them to survive in oxygen-limiting conditions in soils.
Salinity studies were conducted in two rootstocks with contrasting response. When they were exposed to saline irrigation, the
tolerant rootstock showed an early fall in the values of CO2 assimilation and stomatal conductance, but reached stable levels
that were maintained until the end of the assay (day 30). On the other hand, the sensitive rootstock showed a sharp fall in these
parameters since the beginning of the treatment. Together with physiological evaluations, the response of these rootstocks has
been characterized in depth through molecular approaches (Next Generation Sequencing). The transcriptomic results and gene
co-expression analysis allow precise identification of candidate genes associated with salinity tolerance, useful for developing
molecular markers for assisted selection in Prunus rootstock plant breeding programs.
These results have allowed toestablish the rootstocks as a key element in the plant tolerance to different environmental
stresses, altering the response patterns of the grafted variety. The stone fruit are an interesting study model due to the great
genetic diversity of the genus Prunus and the possibility of togenerate successful grafts between different species.
Audience Take Away:
•
•
•

The audience may know a different approach to the study of tolerance to abiotic stresses in grafted plants.
The influence of the rootstock in the scion shows the importance of having resistant genotypes, even more in a climate
change scenario.
It is important to increase the knowledge of root systems.

Biography
Agronomist and Doctor of the University of Chile. He was in charge of the Agronomy department in the Centro de Estudios Avanzadosen Fruticultura
(CEAF) from its creation in 2010, until March 2018. His research area is associated with the study of interactions in the soil-water-plant-climate
system, and how these are modified in situations of stress. It also participates in the evaluation of the experimental rootstocks generated by the
CEAF Breeding Program, both under controlled conditions and in field trials. He has been the Director of CEAF since 2015.
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Philip Larkin
CSIRO Agriculture and Food, Australia
Cereal grains to combat diet-related chronic diseases and intolerances

D

iet-related chronic diseases such as type 2 diabetes, cardiovascular disease (CVD), obesity, inflammatory bowel
pathologies, and colorectal cancer are major and growing global challenges. In addition food allergies and food-triggered
autoimmune pathologies such as celiac disease, are having a major impact on millions of people. Inspired by the expanding
power of plant metabolic engineering we have produced and deployed modified cereals addressing some of these problems.
With a view particularly to diabetes and gut health, we have developed barley and wheat varieties with substantially elevated
levels of grain fiber and resistant starch. While transgenic plants were important to guide this research, the deployed varieties
and food products are non-GM. Key to their impact as foods is their low glycemic index and glycemic load. Importantly also
a substantial proportion of the fiber and starch which resists digestion in the small intestine, serves as fermentable sources of
energy for a healthy gut microbiome and for the prebiotic effect of lowering the gut pH and producing small chain fatty acids as
fuel for healthy colonocytes. Through a combination of eight alleles, we have now produced a high resistant starch rice. In order
to provide healthy familiar tasting food for people with celiac disease and gluten sensitivities, we have developed a gluten-free
barley. With a view to lowering the risk of atherosclerotic CVD, we are modifying wheat with high levels of soluble forms of
beta glucan, known to lower plasma LDL-cholesterol.
Biography
Dr. Philip Larkin (Phil) is a Chief Research Scientist at CSIRO Agriculture and Food in Canberra Australia, previously holding positions of
Program Leader (Metabolic Engineering of New Plant Products) and Group Leader (Cereal Quality Traits). His disease resistance research
in wheat included alien chromosomal translocations and genetic modification employing synthetic transgenes encoding artificial microRNA
transgenes and hairpin RNAi transgenes. The development of the wheat Bdv2 resistance against Barley Yellow Dwarf Virus was in collaboration
with the Chinese Academy of Agricultural Sciences, Institutes of Crop Breeding & Cultivation, Plant Pathology, and Crop Germplasm Resources.
He has also made seminal contributions to modifying and enhancing morphinan alkaloids in pharmaceutical poppy (Papaver somniferum), and
contributed to understanding the molecular genetics of proanthocyanidin (condensed tannin) synthesis. More recently the Cereal Quality Trait
Group has focused on grain quality and modifications to cereal grain composition to enhance their health benefits as foods: fibre, resistant
starch, lipids, micronutrients, low toxicity. He is also Adjunct Professor at the EH Graham Centre for Agriculture Innovation at Charles Sturt
University, Australia. He has published more than 220 articles in scientific journals and books, and holds 12 patents. Dr. Larkin obtained his PhD
from the University of Adelaide and was a postdoctoral Fellow at the Friedrich Miescher Institute in Switzerland.
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C. A. Jayaprakas
ICAR-Central Tuber Crops Research Institute, India
Cassava (Manihot esculenta Crantz) - A future crop for harvesting insecticidal molecules against
pests of horticultural crops

S

ynthetic pesticides have played a pivotal role in the modern agriculture; nevertheless, injudicious use of agro-chemicals
created instability to ecosystem and environment Undesirable effect of pesticide has created miseries to living beings; hence
there has been a global drive to search for solution to replace synthetic pesticides with apposite alternatives in pest management
strategies. Cassava, Manihot esculetna (Crantz), an important cyanogenic edible crop is cultivated extensively in tropical and
subtropical countries for its tubers as food, feed and industrial products; but its leaves and tuber rinds are underutilised. In the
present investigation, the insecticidal molecules were mechanically isolated from the cassava bio-waste in aqueous medium
and formulated potent biopesticides against internationally important insect pests of horticultural crops.
Pseudostem weevil (Odoiporus longicollis Oliver), a monophagous pest of banana and plantain causes’ heavy damage to
the crop. Farmers’ practice like injection of very toxic synthetic insecticides into banana pseudostem for the management of
weevil is highly discouraged owing to health issues. In this context, the insecticidal molecules isolated from cassava leaves
received commendable appreciation as the most befitting alternative to manage pseudostem weevil. A specialized applicator
has also been developed for its trunk injection. Two more formulations developed were proved effective against sucking pests
like mealybugs, aphids and thripsof common crops. Mealy substance covered over the mealybug acts like a shield to protect
it from the penetration of insecticide. Ultra-structure and chemical composition of the mealy substance were studied and an
appropriate bio formulation was developed to dissolve the mealy substance. A separate bio formulation was also made against
aphids. Commonly used chemical insecticides were used to compare the efficacy of the bio formulations. Commercial scale
production of the cassava based bio formulations was facilitated by the installation of an extraction plant.
Biography
C.A. Jayaprakas Working as Principal Scientist and Head, Division of Crop Protection, ICAR- Central Tuber Crops Research Institute,
Thiruvananthapuram, Kerala India. Over 30 years of research experience in insect pest management in horticultural crops. Our team has
isolated the insecticidal principles from cassava, a food and industrial crop extensively cultivated in tropical and subtropical countries, and
formulated biopesticides against important borer pests of fruit and tree crops, and sucking pests in vegetables. We have designed a biopesticide
extraction unit to extract the bioactive principles form cassava at commercial level.
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Waleed Fouad Abobatta
Agriculture Research Center, Egypt
Nano technology a new tool for improving agricultural sector
Nanotechnology is emerging out as the greatest imperative tools in modern agriculture and expected to become a driving
economic force in the near future. At the same time, Nanotechnology employs different chemical agents and novel delivery
systems to improve crop productivity and decrease the use of bulk agrochemicals; also, Nanotechnology affords keener
solutions for the current agricultural problems, therefore, Nanotechnology considers a novel key to sustainable agricultural
production through implementing nutrient efficiency, improve plant protection practices, and reduce environmental pollution.
Nanotechnology offers generous visions for the development agricultural sector through advanced applications and the
probability of products and increases global food production volume to feed the world population in the next decades. Nanomaterials are aggregated with at least one dimension less than 100 nm, which can change their properties compared to the bulk
material. Nano- materials manufacture by two basic techniques, the Bottom-up approach or Top-down approach, however, it
is synthesis by physical, chemical, mechanical, and biological methods. Direct applications of nanotechnology in agriculture
include delivery of agrochemicals and nutrition, pesticides, nanoscale carriers, smart packing, Nano sensors, veterinary care,
fisheries and aquaculture, detection of nutrient deficiencies. Applications of nanotechnology in agriculture are very important,
it provides real solutions for different problems in the agricultural sector like increased crop productivity, detect diseases and
monitor plant growth. There is an essential role for nanotechnology in the area of plant nutrition, there is more attention about
the usage of Nano-fertilizers as a replacement to the bulk fertilizers, it has many advantage like facilitates the slow and steady
release of nutrients in the proper time as plant requirement and thereby reduce the loss of nutrients, improves the nutrient use
efficiency and reduce pollution of soil and water by different agrochemicals, and reduces costs of environmental protection,
therefore, Nano-fertilizers are the excellent replacement to soluble fertilizers. WNano fertilizers could be loaded by different
forms like absorption on nanoparticles, encapsulation in the Nano particulate, and synthesis of nanoparticles composed with
nutrient directly. Promising results and applications are already being developed in the areas of Nano nutrients, implement crop
productivity, protecting plants (herbicides and pesticide), Nano-packing and Nano sensors.
Audience Take Away:
•
•
•

The audience will understand the importance of Nano application in agriculture and their benefits in increasing crop
production and protect the environment from excessive use for bulk agrochemicals.
This work aimed to increase awareness of the importance of Nano application agriculture, Encourage researchers to
expand their research in this subject.
Increase usage of nanomaterials in the agricultural sector to reduce soil and water pollution.

Biography
Abobatta is a Dr at Agriculture Research Center, he’s a member of Scientific Committee for Greenhouses Plantation, and he is a member of
Scientific Team for National Campaign for Navel Orange improvement, Abobatta is a supervisor of M.Sc. and Ph.D. thesis in different branches
of agricultural science. He has been serving as an editorial board member in many journals like Acta Science Agriculture, Agriculture, Forestry
and Fisheries, Science Publishing Group, International Journal of Research in Clinical Medicine and Pharmacy Practice. Also, Associate Editor
of American journal of Biomedical Science & Research and many other journals.
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Investigating the role of the serine protease inhibitor, Bowman-Birk Inhibitor (BBI), in Arabidopsis
under drought stress
Matome Eugene Makgopa, PhD, M. B. L. Malefo, MSc, E.O. Mathibela, B.G. Crampton, PhD
University of Pretoria, South Africa

S

erine protease inhibitors play an important role in cell survival, development and host defense mechanisms. In plants,
serine protease inhibitors such as the Kunitz and Bowman-Birk inhibitor (BBI) have been shown to be induced in response
to abiotic stress such as salinity and drought, resulting in tolerance to these stresses. In this study, transgenic Arabidopsis
plants over expressing the BBI gene from maize were generated and confirmed by PCR. Arabidopsis plants (T3) exhibited
enhanced tolerance to PEG 6000 induced stress compared to wild type plants with the transgenic plants having longer roots
system. Six week old Arabidopsis plants were drought treated by withholding water from the plants for fourteen days and
harvested plant material was used for further experiments. Transgenic plants had more leaves compared to wild type under
non-stress conditions with line 3 having the highest number of leaves under drought conditions. The transgenic plants had
significant higher biomass compared to wild type plants under drought stress. Furthermore, the results also showed a higher
leaf relative water content (RWC) in transgenic plants when compared to the wild type. Protein was extracted from all the
transgenic and the wild type plants and trypsin protease was used to test the inhibitory effect of the protein extracts. Trypsininhibitor activity assay indicated that the total protein of the positive transgenic plants had stronger inhibitory activity than the
wild-type. The transgenic plants also had significantly lower malondialdehyde (MDA) activity under drought conditions with
significantly higher antioxidant activity under non-stress and drought conditions compared to wild type plants. These results
suggest a potential role of BBI in modulating serine protease activities during drought stress directly or indirectly through
antioxidant activities.
Audience Take Away: The research that will be presented will assist other researchers to also investigate other inhibitors of
proteases as there are several classes.
•
•
•

The audience will see how understanding the molecular mechanisms of plants can be used to manipulate them to be
tolerant to abiotic stress.
Possible collaborations could be forged from this presentation as there would be some overlap with research that is
undertaken by members of the audience.
The audience would benefit from this presentation as they would be exposed to the research undertaken at our institution
allowing for future connection with other researchers from all over the world thus strong international connections can
be sort.

Biography
I am currently employed by the University of Pretoria as a principal investigator and a senior lecturer in the department of Plant and Soil Sciences.
I received my PhD in 2014 at the University of Pretoria/ University of Leeds (non-degree student). At the University of Pretoria, I am now greatly
expanding my previous research by particularly investigating the role of the protease-protease inhibitor system in soybean nodules which has so
far only attracted little attention. My research focus is on understanding plant stress at a molecular level with a particular focus on understanding
the role of the protease/protease inhibitor system. Interest in this system was sparked by my PhD research which studied the role of cysteine
protease inhibitors during plant development and under stress conditions. My vision for the future is to conduct a systems biology approach to
address the question how to increase crop yield and plant biomass under abiotic stress for a sustained agriculture. This research will not only
result in students obtaining new degrees but also new insights and knowledge to the set question. The goal would thus be to establish an “omics”
approach at the University of Pretoria to identify processes and genes, which correlate positively with increased crop yield and biomass under
abiotic stress.
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A Microfluidic Lab-on-chip device for investigation of plant pathogenic fungi on the single spore/
conidia level
Dr. Sehrish Iftikhar, Dr. Aurélie Vigne, Dr. Julia Sepulveda, Dr. Guilhem Velvé Casquillas
Elvesys Microfluidics Innovation Center, France

F

ungicide development and screening is stuck in an innovation gap, in which it incurs staggering expenses and takes
many years to get a fungicide to market. The conventional agar plates and high-density well plates techniques are time
consuming and laborious. The present proposal is conceptualized to bridge the gap for high throughput (HT) screening of
fungicides effectively, by designing the novel lab-on-chip device. Surveys were carried out to collect infected samples from
potato-growing regions of France. The lesions were cut off from infected samples, disinfected and placed on potato dextrose
agar medium at 22°C. The obtained isolates were purified by monospore culture. The lab-on-chip device consisted of two
layers: a polydimethylsiloxane (PDMS) layer and a glass cover slip. The PDMS layer was fabricated using soft lithography
of a master mold created with a 120 μm-thick layer of SU-8 photoresist. The glass cover slip was cleaned with nitrogen gas
and coated with positive photoresist primer S1813 for 60 sec and soft baked at 95°C for 1 min. For the individual conidial
seeding, conidia were encapsulated in the droplets. Potato dextrose broth (PDB) was also seeded as nutrient medium. On-chip
fungicide screening assay was carried out by injecting the fungicide with desired concentration and mixing with the PDB in
mixing chamber. The mixture was then introduced to encapsulated conidia. When all the channels were filled, the microfluidic
platforms were incubated at 25±1ºC and stimulation was started. The relative germination of conidia and sensitivity were
evaluated. We have established a simple microfluidic lab-on-chip to perform HT fungicide screening into droplets.
Audience Take Away:
•

In the present study, lab-on-chip device for fungicide screening was established for monitoring of high spatial and
temporal resolution and observing dynamic behavior of many fungal spores. New insights into fungicide mode of action
can be obtained. This type of device creates a uniquely accurate method for observing the biological responses providing
a more comprehensive analysis which could ultimately revolutionize how fungicides are developed and how to control
the development of fungicide resistance in fungi the first time salient anatomical features were investigated.

Biography
I am an ambitious, hard and diligent worker willing to take responsibility and learn fast. Also, I am pro-active, goal oriented and can handle
deadlines and pressure while taking responsibility for multiple projects at the same time. I have the ability to troubleshoot and solve problems in
a timely and accurate manner. I truly believe in continued education and research and continue to seek new methods. I have about eight years
of research experience at the university level. I did B.Sc. (Hons.), and M.Sc. (Hons.) in Agriculture, with specialization in phytopathology from
Institute of Agricultural Sciences, University of the Punjab, Lahore, Pakistan. I am currently focused on designing a lab-on-chip for the screening
of fungicides against potato pathogens. I have accumulated a strong background in plant pathology, molecular plant-microbe interactions, biofungicides and antagonistic organism and computational drug designing research fieldsI have published 17 original papers and book chapters in
reputed international peered review journals covering phytopathology, plant-pathogen interactions and plant disease control.
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Morphological and anatomical characters of rauwolfia serpentine benth. ex kruz. and its growth
under the effect of nickel and cadmium
Dr. Milvee Killolkumar Vyas, M.Sc., M. Phil., Ph.D
V.N.S.G. University, India

R

auwolfia serpentine Benth. ex. Kruz, is a tropical plant of family Apocynaceae and distributed throughout the various
regions of India. It is a herb of medicinal importance and finds its application in Ayurveda. In the present investigation
an attempt was made to study the distinguishing microcharacters of various organs of plant and histochemical localization
of various substances viz., calcium oxalate, lignin, suberin, lipids etc. The salient anatomical features have significance
intaxonomical and pharmacognostical investigations.
Effects of different concentrations of nickel sulphate and cadmium nitrate on germination, root and shoot growth, dry weight
and changes in contents of total sugar, protein and pigments of this plant was also studied. The results show that the lower
concentration of nickel has no effect or beneficial effect but application of higher level of nickel has an adverse effect.
Cadmium reduced the percentage of germination, root and shoot length and dry weight of root and shoot. The content of
pigments, total sugar and protein were also affected by cadmium nitrate and their contents were decreased.
Audience Take Away:
•

In the present paper the first time salient anatomical features were investigated. Therefore the further scientist can use
them for solving taxonomic problems or for identification and in pharmacognosy. The effect of heavy metals on the
growth of Rauwolfiaserpentine Benth. ex Kruz. Was also studied. These will suggest the tolerance of plant of heavy
metals and its growth under the polluted water. The other scientist can also use the procedure of research and effect of
other metals on the growth of plants.

Biography
I am an enthusiastic, hardworking, innovative, proactive, compassionate, self-motivated and dedicated person with result oriented attitude. I
would like to plan to achieve a position in a good institute/organization where I can put my sincere efforts according to my academic qualification
and aptitude. Wish to join a research program where I can do quality research work with main task related with development and conservation of
environment. Furthermore, I would like to contribute significantly for plantation and conservation of threatened and rare economically important
medicinal and aromatic plants for their requirement not only to pharmaceutical industries but also for hygiene and wellness to people as a whole
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The impact of biotechnology on seed industry in South East Asia
Dr. Chua Kim Aik1, Dr. Fakhrul Anwar Zainol2
1
Green Wolrd Genetics Sdn, Bhd, Malaysia
2
Universiti Sultan ZainalAbidin, Malaysia

S

outh East Asia consist of eleven countries, located in tropical zone, very rich in biodiversity. The population of South
East Asia is more than 600 million. With the high birth growth rate and scarcity of land, that is urgent need to increase
productivity to feed the even growing population. As such agriculture became the backbone of the people and the economic
of this region, seed are considering the primary and essential of any agriculture development project. The importance of seed
provision for agriculture cannot be neglected. However, seed industry is highly dynamic and demanding, requiring long-term
commitment, involvement, fortitude and resilience. The long-term nature of the seed industry requires careful planning of
the main strategic component of the industry, namely technology, human capital, production and finance. Apparently the
development of seed industry in South East Asia still at the early phase of growth, the main component of the industry is not
in place, the structure is rather fragmented and not organize. In view of the growing population and the status of the industry,
to achieve the objection, we need to speed up the development of the industry through introduction of new technology such
as biotechnology will help to address this problem.
In view of current status and availability of natural resources, it provide huge opportunity to be explore. Therefore, this study
is to provide insight understanding of the potential and impact of biotechnology on the seed industry in South East Asia as
well as highlighted its intended challenges and opportunities.
Audience Take Away:
•
•
•
•

It provides the audience the insight understanding of the seed industry in South East Asia.
It allows the audience to provide the right technology and services to satisfy the need of the industry in the region.
It allows entrepreneurs to provide the right products for the market.
It will allow the Scientist to understand the market better and develop the right product for the market in South East Asia.

Biography
The author was born in 1957 from his farming family in Malaysia. After he graduated with a Marketing Degree in 1979 from, The Chartered Institute
of Marketing, UK, he worked as a department manager for 8 years before he resigned and pursued a Master of Business Administration (MBA)
degree from University of Strathclyde, UK. On completion of his MBA, he join a multinational corporation as an expatriate. He has been posted to,
many countries, with his last posting based in Beijing, China, as Asia Pacific Regional Head of Production and Country Head of China until 2007.
Upon returning to Malaysia, he enrolls for PhD program with Universiti Sultan ZainalAbidin (UniSZA), at the same time he started his own company,
Green World Genetics Sdn. Bhd; a research based Seed Company, promoting the total value chain concept, with operations in many countries.
Dr. Chua Kim Aik is very positive, self motived, result orientatedand determine person. He very passionate and committed to develop the seed
industry. Having working in the industry for about forty years, being posted to more than ten countries as an expatriate in seed industry, managed
to gain a lot knowledge and experience. He wishes to put these knowledge and experiences into valuable used by developing the seed industry
for the region by improving farmer’s income and attained food security through harmonizing the food value chain component that includes seed
breeding, production, processing and commercialization.
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The climate change challenge for crop resilience
Robert Redden
RJR Agriculture Consultants, Australia

T

he world is experiencing an unprecedented growth in population, reaching 2 billion ~ 1926 and on track to reach 9 billion
~ 2050. A 70-100% increase is food production in needed despite accelerated climate change mainly due to additional
carbon dioxide, methane and ozone. Mean global temperatures are predicted to rise 1°C by 2050 and 1.8 – 4°C by 2100, and
heat spikes will be more extreme. Weather will be more volatile with uneven distributions of extended droughts, occasional
floods, and frosts during crop seasons. Disease and pest infestations will be affected by climate change. Warmer temperatures
will shorten crop cycles and reduce yields in many locations.
The effects on food production will have wide spatial variability, more favorable at higher latitudes in the northern hemisphere
but adverse in tropical – subtropical latitudes and mixed in the temperate zones. Population growth with increased urbanization
will compete with agriculture for water and high fertility soils.
Breeding of climate resilient crops must be complemented with farm management innovations. Crop genetic improvement
involves a) choice of crop for local ecosystems, b) exploration of intra-specific genetic diversity, c) Integration of crop gene
pools, d) introgression of stress tolerant traits from crop wild relatives, and e). Complementary agronomy.
a). Ecosystem changes include longer summers in north China enabling both two successive crops (vegetable peas followed
by maize) and the breeding of longer growing season crops with higher yield potential, while the northern boundaries of winter
wheats have moved northwards and westwards where long winters previously only allowed spring and summer crops, albeit
with greater risk of cold damage. The areas of double-cropped rice has increased in southern China. Wine grape production
in Australia has begun shifting to the southern island of Tasmania as traditional areas become warmer and growing seasons
shorter. The cereal cropping zone in Australia is contracting from the fringe of the semi-arid interior towards the moister
coastal regions and reverting to sheep grazing.
b). Crop breeding tends to be focused on adaptation to regional target environments with recurrent selection within a narrow
regional gene pool, and limited addition of elite lines from other breeding programs. Quality imperatives such as for bread
making or for malting can emphasize the assembly of desired linkages and gene combinations over introduction of new
genetic variation. However additional sources of variation will be required for resilience to expected extreme abiotic stresses
of heat, drought and frost, and to changes in pest and disease threats
Evaluation of Chinese pea landraces for climate history over the past 25 years at respective collection sites, enabled identification
of candidates adapted to reproductive stresses of heat, frost or drought. Confirmatory trait evaluation is in progress.
Heritability of adaptation can be investigated by evaluating landraces over a wide site range. A Chinese core collection
of adzuki bean was grown at six Chinese sites from Heilongjiang (latitude 45°44’N) to Sichuan (latitude 29°44’N) and
phenotyped for height, flowering and maturity times, grain yield and yield components. Three-way-analysis showed 231
landraces were grouped into 6 partly geographic clusters with distinctive adaption patterns across sites. The adaptation of
an individual land race was typified by the group it belonged to, which varied from specific adaptation to one site to general
adaptation across sites. When combined with a site in Australia the adaptation patterns provided predictability for introduction
of selected adzuki bean germplasm groups.
Genetic characterization of crops is necessarily about genetic interaction with the environment where grown, and genetic
responses to key growth factors of temperature, day length and moisture availability. An informed analysis of crop germ plasm
can usefully involve evaluation of core collections over diverse ecologic sites.
c). Where gene pools within species have been isolated by independent domestications or by historic climatic separations,
important expansion of available genetic diversity is achieved by combining of gene pools. The two-way introgression between
winter and spring wheat gene pools at CIMMYT led to yield gains in each target ecology. The Meso-American and Andean
gene pools of common bean provided complementary sources of disease resistances, and expanded sources of heat and of
drought tolerances. Tibetan 6 row hooded barley was domesticated from local CWR independently of Mid-East ‘Western’
barley, and has important variation for cold and drought tolerances, which are available for breeders of ‘Western’ barley
with narrow malting quality focused gene pools. The new Nerica rice in West Africa combines gene pools from Oryza sativa
domesticated in eastern Asia with secondary gene pool O. glaberima domesticated in West Africa, with yield improvement
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over O. glaberima, plus drought and pest tolerances and adaptation to low fertility soils. Heat and drought tolerances in common
bean Phaseolus vulgaris has been improved in crosses with the related tepary bean Phaseolus acutifolius.
d). The domestication of crops from Crop Wild Relatives (CWR), within 12,000 years ago, required selection and accumulation of
rare mutations, restricting the sampling of CWR diversity; a genetic bottleneck. The ecological range of CWR extends into noncultivated hostile environments, and evolved through cycles of more extreme environments than encounted post-domestication.
Many crops had a monophyletic domestication, and self-pollinated crops had little subsequent genetic exchange with the progenitor
CWR. Cross pollinated crops often had continuous genetic interchange with CWR, notably sorghum and maize. CWR may provide
the needed crop adaptation to climate change.
CWR have already contributed growth stage specific adaptation traits: tolerances to heat, drought, salinity and soil micronutrient
imbalances in bread wheat via resynthesized combinations of Triticumtauschii with durum wheat; drought and water logging
tolerances in rice; and tolerances to heat, drought and salinity in tomato. CWR have the potential to be donors of cold tolerance in
potato, tolerances of frost and drought in barley, and improved roots in chickpea for drought tolerance. Phenotyping of CWR does
not necessarily predict breeding potential, which is best assessed after backcrossing into the domestic gene pool.
Genome sequencing of CWR is now practical and introgression can be tracked with the use of QTL markers. The degree of
backcrossing required for trait introgression may vary from 1 to 4 or more depending on the number of QTLs, trait complexity, the
level of epistasis with the recurrent genotype and the species.
e). A holistic adaptation of farming to climate change will also involve agronomic and management changes. Zero – minimum
tillage can conserve soil moisture for crops in low rainfall zones. More nitrogen can be made available to crops with increased use
of legume crops, variously in rotation, as green manure crops, or with intercropping or relay crops with cereals. This is important
both for economy of N utilization and N availability, since elevated CO2 levels result in a higher proportion of carbohydrate to
protein in cereal grains, affecting both product quality and nutrition. The farmer can employ strategies such as different planting
dates – perhaps with varieties of different maturities, as an insurance against less reliable rainfall, or choose a more reliable crop.
As the cropping region in Sub-Saharan Africa contracts with climate change, shorter season drought tolerant crops such as sorghum
and millet are a more resilient than the currently preferred maize. Sorghum is traditionally intercropped with drought tolerant long
season cowpea, which climbs up harvested stalks and matures later. Another option is to investigate the potential and practicality of
perennial crops, possibly for sorghum.
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Multiphasic lon activities underlie discontinuous activation profiles of a wide variety of processes
and phenomena
Per Nissen
Norwegian University of Life Sciences, Norway

U

ptake of inorganic ions and many organic compounds by plant tissues is often multiphasic, i. e. represented by single
straight lines in linear transformations of the Michaelis-Menten equation (P. Nissen, Annu. Rev. Plant Physiol. 1974.
25:53-79.) the transitions between the phases are discontinuous and may be in the form of jumps. If the data are sufficiently
detailed and precise it can often be shown that uptake in plants is mediated by single multiphasic mechanisms rather than
by separate mechanisms of different affinities. Recently, in a series of nine arXiv papers (P. Nissen (2015a) Multiphasic
profiles for channels, binding, pH, folding and chain length. arXiv:1511.06601 to P. Nissen & B. Eisenberg (2018) Profiles
for ion activities are multiphasic, not curvilinear. arXiv: 1807. 07125) it has been shown that a wide variety of processes and
phenomena give multiphasic rather than curvilinear profiles. In contrast to curvilinear profiles, each line in multiphasic profiles
is straight and is separated from the adjacent line(s) by discontinuous transition(s). As also for ion uptake, the transition may
be in a common point or may be in the form of a jump. Adjacent lines may also be parallel. The reason for the similar or
identical kinetics in so widely different systems is not clear, but it seems reasonable that changes in ion activities may provide
the ‘driving force’ and underlie the similarities.
Take-home lesson: Multiphasic kinetics as found here have not been previously proposed. Such kinetics are usually represented
by curvilinear profiles. It seems important that all new experiments should be sufficiently detailed and precise and should be
rigorously analyzed so that the kinetics can be unequivocally determined. Also, previously published data may, as done here,
be reanalyzed to yield new information.
Biography
Born 1936. Agricultural University of Norway (now Norwegian University of Life Sciences), majoring in farm crops 1960. Pennsylvania State
University, Ph.D. , majoring in biochemistry 1963). Various fellowships and sabbaticals; Univ. of California, Davis; Univ. of California, San Diego;
Univ. of New Hampshire; Hebrew University, Jerusalem Dr. Philos 1973 and Professor of Plant Physiology, University of Bergen, 1974-1988 and
at Norwegian University of Life Sciences, 1989-. Research interests: Choline sulfate and related matters. lon uptake in plants. Plant tissue culture.
Reanalyses of published data for a variety of biological data.
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Response of maize (zea mays l.) to nitrogen fertilization an foliar spray with urea and zinc
Elsayed Gheith, E.M.S, Ola Z. El-Badry and Essam E. Kandil
Cairo University, Egypt

T

his study was conducted over the two growing seasons 2016 and 2017 at the Agricultural and Experiments Research
Station at Giza, Faculty of Agriculture, Cairo University, Egypt to study the effect of soil application of nitrogen and
foliar spray of urea and zinc sulphate on grain yield and its components of maize (Zea mays l. ). The experimental design was
randomized complete Plock having split plot arrangement with four replications. The main plots assigned for soil application
of nitrogen levels and the sub plots consisted of urea and zinc spray. Both soil application of nitrogen fertilizer and foliar
spray of urea and zinc significantly increased all studied characters (plant height, ear length and diameter, number of rows/
ear, number of grain/ear, grain weight/ear, shilling percentage, 100-grain weight, grain yield and harvest index, except ear
diameter and number of grains/ear under foliar application, in both seasons. The highest values for the previous traits were
either at 120 kg N/fed or spraying urea in both seasons. The interaction between the two studied factors had significant effect
on ear diameter in the first season, grain weight/ear and grain yield in both seasons. The highest grain yield (3.8 and 3.9 t/
fed was observed at 120 kg N/fed combined with urea, while the lowest yield (2.9 and 2.5t/fed) was recorded at 80 kg N/fed
without spraying either urea or zinc in both seasons, respectively. It could be concluded that application of 120 kg N/fed and
spraying of urea could be produced the highest grain yield under the experimental site and the same conditions.
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Transgene-free Agrobacterium-mediated genome-editing in potato
Zsófia Bánfalvi, DSc1, Edina Csákvári1, Vanda Villányi, PhD1, Mihály Kondrák, PhD2
1
NARIC Agricultural Biotechnology Institute, Hungary
2
Szent István University, Institute of Genetics and Biotechnology, Hungary

G

enome editing strategies based on the Clustered Regulatory Interspaced Short Palindromic Repeat (CRISPR)-Associated
Protein System (CRISPR/Cas9) were first shown to be effective in bacteria and mammalian cell lines, but they have
been rapidly adapted for plant genome modification. The CRISPR/Cas9 system has been used successfully in several food
crops, including the most important solanaceous species, tomato and potato. The most convenient gene delivery system is
the Agrobacterium-mediated gene transfer resulting in stable genomic integration of transgenes, i.e. Cas9 and the antibiotic
resistance marker gene used for selection. While in the case of tomato the integrated foreign DNA can be eliminated by
selfing in these gregating progenythis cannot be the practice in the case of potato due to theself-incompatibility of most of the
commercial cultivars. Out-crossing cannot be a good strategy either since potato is highly heterozygous. Thus important traits
would be lost in the next generation which could be retained only by several back-crosses. Therefore, protoplast transfection
with ribonucleoprotein complexes seemed to be the applicable solution for genome-editing in potato. Nevertheless, this
technique is not without drawback either since the regeneration method from protoplasts is not developed for a wide range of
potato cultivars. Furthermore, there is a high risk of genetic rearrangements or mutations upon regeneration. To overcome these
problems efficiency of a transient Agrobacterium-mediated genome-editing system was tested by targeting the PHYTOENE
DESATURASE (PDS)gene involved in carotenoid synthesis in the cultivar ‘Désirée’. Using only three days of antibiotic
selection PDS mutants were obtained with a frequency of 2-10%, while without selection it was less than 0.5% either by
leaf or tuber transformation. Based on PCR analysis the mutant lines were transgene-free. Most of the mutants obtained by
transient selection were green and possessed a few base-pair deletionsbesides one base-pair substitutions. Two mosaic lines,
one with smaller the other with larger white areas on leaves and large deletion in the PDS gene, were also obtained. DNA
sequence analysis of 10 independent lines pre-selected by the restriction enzyme site loss method and PCR revealed mutations
in four different PDS alleles. In each line, mutation was detected in one of the alleles only. Due to the limited number of
sequenced clones, however, the presence of mutations in more than one allele cannot be excluded.
•
•
•

Antibiotic selection for three days can be applied for Agrobacterium-mediated transgene-free genome-editing in potato to
obtain mutants with a frequency high enough to identify them using PCR.
Two mosaic plants with albino phenotype to various degrees were obtained indicating that generation of chimeras can
occur upon regeneration from leaf or tuber calluses.
Since in the case of green plants the mutant and wild-type cells cannot be distinguished from each other the frequency of
chimeras in a transgenic or genome-edited population generated by Agrobacterium-mediated transformation cannot be
evaluated in T0 stage.

Biography
Zsófia Bánfalvi received a MA and PhD degree in biology from József Attila University, Szeged, Hungary. From 1977 to 1989 she held appointments
at the Biological Research Center, Szeged, Hungary, as a research associate in Ádám Kondorosi’s laboratory studying symbiotic nitrogen fixation
on alfalfa interrupted with a 2-year-visit at the University of Tennessee, USA. Since joining to the newly established Agricultural Biotechnology
Center in 1989, she leads a group focusing on molecular breeding in potato and received a DSc degree in 2005. She is a member of the
Biotechnology Committee of the Hungarian Academy of Sciences and editor at the journals BMC Biotechnology and Plant Growth Regulation.
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Apomixis: How important it is for the generation and conservation of biodiversity in the neotropics
Dr. Fabiana Firetti
State University of Sao Paulo (UNESP), Brazil

A

pomixis, asexual reproduction via seed, comprises the development of a new organism from an unreduced and
unfertilized egg cell. So, three elements are observed in apomicts: (1) the generation of a cell capable of forming an
embryo without prior meiosis; (2) the spontaneous, fertilization-independent development of the embryo; (3) capacity to
either produce endosperm autonomously or to use a pseudogamous endosperm derived from fertilization. This type of asexual
reproduction is relatively prevalent among angiosperms, and it is widely distributed throughout the phylogeny of this group.
The presence in highly diverse and cosmopolitan clades indicate that apomixis can be considered a promoter of diversification
and evolution in angiosperms. Apomixis, associated to polyploidy and hybridization, allows the reproduction, expansion and
establishment of individuals considered highly heterozygous and vigorous. For agriculture, apomixis is an attractive trait for
the enhancement of crop species because it mediates the formation of large genetically uniform populations and perpetuates
hybrid vigor through successive seed generations. In this sense, apomixis can be a viable alternative to increase the food
production and, at the same time, reduce the deforestation of native vegetation. In tropical vegetation, studies on apomixis are
scarce and concentrated in few plant families. However, the knowledge obtained from these studies evidences the importance
of apomixis for the maintenance of lineages originated from hybridization and polyploidization events. The application of
apomixis in crop species of tropical regions is an important practice for growth of food production without the need for
deforestation of new native areas for agricultural expansion.
Audience Take Away:
•

1) Types of apomixis; 2) Apomixis related to polyploidization and hybridization processes; 3) Distribution of apomixis in
plant families present in Neotropical region; 4) The role of apomixis in species distribution and speciation; 5) Advantages
of the development of apomixis in crop species for the increase of the food production and reduction of deforestation of
forest areas.

•

Understanding apomixis in flowering plants, as well as other reproductive systems, is of great importance to understand
how plants reproduce, disperse and remain in nature. Apomixis is also a key factor for speciation and, many species
complex (groups of species with controversial delimitation) present allopolyploidization and apomixis as factors of
species diversification. Some research groups, especially European groups, are devoting great effort to understand the
role of apomixis in the diversification and delimitation of species within the most diverse families of plants. In countries
located in Neotropical region, research in this area of knowledge also is scarce and fragmentary. Particularly in Brazil, the
knowledge of apomixis in different plant families as well as the induction of this type of reproduction, via biotechnology,
is important to assist in minimizing the deforestation of native forest areas. Exposing the results of Brazilian research
in an international event and exchanging ideas with research groups from other parts of the world are essential for the
improvement of techniques and concepts and for better targeting of research.

Biography
Bachelor in Biological Sciences from State University of Sao Paulo (UNESP, São Paulo, Brazil). Master degree in Plant Biology from University of
Brasília (UnB - Brasilia, Brazil) in 2001 and PhD from Campinas State University (UNICAMP, Campinas, Brazil) in 2009. From 2010 to 2016, I did
two postdoctoral internships at the University of Sao Paulo (USP, São Paulo, Brazil) in plant systematics and molecular biology. Currently, I am an
associate researcher at the State University of Sao Paulo (UNESP). My research focuses on plant systematics, especially species complexes, and
on speciation-generating processes such as polyploidy, hybridization, and different reproductive systems.
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Assessment of qualitative and quantitative changes in DNA sequence and methylation in barley
regenerants based on MSTD
Dr. Renata Orłowska*, Mrs Katarzyna A. Pachota, Dr. Joanna Machczyńska, Prof. Janusz Zimny, ProfPiotr T. Bednarek
Plant Breeding and Acclimatization Institute-National Research Institute, Poland

T

ransposable elements (TEs) belong to an abundant group of mobile genetic elements present in eukaryotic genomes. Due
to many differences exhibited among TEs their classification is multi-staged. In plants, mobile elements may occupy up
to 90% of the genome. TEs activity is under interference RNAi and DNA methylation control. Abiotic stresses, including
tissue culture conditions, may encourage DNA demethylation leading to cell reprogramming necessary for the in vitro plant
regeneration and as a by-product inducing TEs mobility. The DNA methylation pattern alterations, as well as TEs activation
due to the in vitro tissue culture-induced plant regeneration, are considered as sources of the in vitro tissue culture-induced
variation. If transmitted to the next generation, such variation is known as somaclonal variation.
The Methylation Sensitive Transposon Display (MSTD) was applied to study TEs related variation in the barley regenerants
derived via androgenesis in anthers cultures. The level of global methylation was evaluated by Reversed-Phase HighPerformance Liquid Chromatography (RP-HPLC).
Spring barley generative progeny of regenerants obtained via androgenesis (genotype 2dh/8) served as a source of explants.
Regenerants were derived in anther cultures. Leaves from regenerated plantlets were the source of the genomic DNAs. The
MSTD followed the metAFLP approach with slight modifications: instead of one of the selective primers the complementary
primers to TE and another complementary to the Acc65I/KpnI adaptor were used. Five families of mobile elements: Ty1-copia
(Bare1), Ty1-gypsy (Bagy1, Sabrina), TRIM (Cassandra), LARD (Sukkula), CACTA (Balduin, Caspar) putative responsible
for the tissue culture-induced variation were investigated.
The MSTD was performed to assess the level of sequence variation, de novo methylation, and demethylation with seven
selective primers combinations. The most polymorphic DNA profiles were generated by primers based on CACTA and TRIM,
the lowest by LARD elements. The level of global methylation for barley regenerants was 21,31% (±0,41).
Audience Take Away:
•
•
•
•

The presented study touches the alternative approach to assess the level of sequence variation, de novo methylation,
demethylation related to TE in plants obtained via in vitro tissue culture plant regeneration.
Here we used the modified variant of MSTD which can exploit properties of metAFLP. It is quite a novel approach in
such studies.
The experimental data would be of value both for scientists working in the area as using our methodology, one may asses
the level of genetic and epigenetic changes in regenerants caused by the activity of TE.
Also noteworthy is the wide spectrum of superfamilies’ of mobile elements (Ty3-gypsy, Ty1-Copia, CACCTA, LARD,
TRIM) to be included in the study.

Biography
Renata Orłowska has completed her Ph.D. in University of Warmia and Mazury, Olsztyn, Poland. She is the assistant professor in the Department
of Plant Physiology and Biochemistry. The research conducted by dr Renata Orłowska has been focused on the variation induced in tissue
cultures in cereals. She took part in the development of a model based on the AFLP technique that uses restriction endonucleases (Acc65I and
KpnI) to quantify changes in the DNA sequence and its methylation. Based on the metAFLP technique, she assessed the variability induced in
tissue cultures of barley and participated in the work estimating such variability in triticale. Exploiting the metAFLP quantitative characteristics
and applying Taguchi statistical approach she has developed the strategy useful for the optimization of the in vitro tissue culture-induced plant
regeneration towards regenerants with minimum and maximum differences compared to the donor plant. The metAFLP based MSTD technique
was used to study TEs mobility concerning the site DNA methylation alterations.
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Bioactivity and phytochemical studies of plants used in the treatment of sexually transmitted
infections
Thilivhali Emmanuel Tshikalange, Ph.D., M.J Bapela., Ph.D.,
University of Pretoria, South Africa

U

ntreated sexually transmitted infections results in the later development of acute and chronic inflammatory disorders
when and this predisposed patients to an increase risk of HIV acquisition. The study aims to harness the anti-gonococcal
and anti-inflammatory potential of twelve under studied South African medicinal plants used in the treatment of STIs. Acetone
extracts from root or stem bark of the plants were tested for their inhibitory activity against inducible nitric oxide production
(iNOS) in liposaccharide (LPS) stimulated RAW 264.7 macrophages, 15-lipoxygenase (15-LOX), xanthine oxidase (XO) and
Neisseria gonorrhea. The extracts were also tested for their preliminary phytochemical analysis, radical scavenging potential
and cytotoxic effect of the extracts was also assessed. The extracts showed significant suppression of iNOS production
in RAW macrophages. The best activities was observed in stem bark extracts of Ficusabutilifolia, Faureasaligna and
Zanthoxylumcapense (IC50 < 30.0 μg/mL). In the 15-LOX inhibitory assay, root bark extract of Lanneaschweinfurthii showed
noteworthy activity (IC50 = 40 ± 3 μg/mL), while extracts form Cassia abbreviata best inhibited xanthine oxidase activity in
the in-vitro assay (IC50 = 46.8 ± 1.5 μg/mL). Nine of the tested plant extracts had good radical scavenging properties with
little or no toxicity on RAW macrophages and Vero cells. The observed biological activities could be due to the presence of
diverse group of compounds with proanthocyanidins and terpenoids as the major constituent of the most active extracts as
indicated by the preliminary NMR studies. The reported activity of the extracts supports their use by traditional healers in the
treatment of STIs and their associated inflammation. Further studies on in vivo anti-inflammatory potential of these plants may
serve as a lead towards their incorporation into the effective treatment of STI related inflammation.
Audience Take Away:
•

The audience will be exposed to new knowledge and get to know the research we are doing in South Africa.

Biography
I am a senior lecturer at the University of Pretoria (South Africa) in the Department of Plant and Soil Sciences. I have published several articles
in peer-reviewed national and international journals, such as the South African Journal of Botany and the Journal of Ethno pharmacology. I am
currently an associate editor of BMC Journal, Evidence-based Complementary and Alternative Medicine. Several postgraduate students have
completed their studies under his supervision. My current research is focused on investigating biological activity of medicinal plants as possible
treatments for Sexually Transmitted Diseases. I am particularly interested in the Bioassay-guided fractionation of medicinal plants used traditionally
in the treatment of sexually transmitted diseases. During my investigations, medicinal plants containing promising activity are followed by in vitro
mechanistic, toxicological, formulation and Quality control studies.
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Analyse the role of transcription factors in enhancing drought tolerance in sugarcane (Saccharum
spp.)
Nelisa Mbambalala
Stellenbosch University, South Africa

S

ugarcane is a large perennial grass of the genus Saccharum. Economically, this grass species is an important source
of sugar for food purposes and biomass for biofuel production. However, the sustainability of production is greatly
constrained by drought stress which directly affects crop yield. Drought stress can lead to alteration of metabolic processes in
the plant, membrane disorganisation, inhibition and disturbances of many physiological and biochemical process, including
photosynthesis and elevated production of reactive oxygen species (ROS) which causes oxidative stress and can ultimately
lead to plant death. It is therefore essential to continue developing cultivars with improved drought tolerance, which can be
achieved through identification and introduction of genes that confer tolerance in crops. Transcription factors (TF) are protein
regulators that control gene clusters and consequently stress responses in plants. A single TF can regulate the expression
of many target genes. The ABF/AREB bZIP transcription factors regulate the expression of genes related to drought stress
responses via ABA-dependant gene expression. This study aims at analysing the role of the bZIP (Basic Leucine Zipper) TF
in enhancing drought tolerance in sugarcane. For this, sugarcane was genetically transformed via particle bombardment with
a bZIP TF from Arabidopsis thaliana. Transgene insertion was confirmed in putative transformed sugarcane through PCR
analysis and transgene expression through semi-qualitative PCR. Transgenic sugarcane plantlets were planted ex vitro and
drought pot trials were setup where water was with-held for 21 days. Once plants were deprived of water, phenotypic changes
in transgenic sugarcane was compared to non-transgenic control sugarcane plants. In addition, physiological and biochemical
traits, which included antioxidant activity, reactive oxygen species accumulation, membrane damage, osmolyte content and
photosynthetic performance were investigated. Normal phenotype of the transgenic sugarcane is yet to be confirmed with
transgenic sugarcane currently growing to maturity in the glasshouse
Audience Take Away:
•

Could play a major role in contributing to a knowledge-driven sugarcane industries.

•

Has an innovative approach that will not follow the standard route of targeting one or two transgenes in the quest for
enhancing drought tolerance but will rather focus on a novel approach of targeting transcriptional processes in the plant
which will hopefully influence the function of multiple genes related to drought stress tolerance.

•

The results of this research will directly impact the scientific knowledge of the BZIP transcription factor role in plant
abiotic stress regulation and the ability to engineer crop plants for specific traits requirements and productivity.

•

Lastly, the research has the potential to result in the long term outputs relevant to sugarcane farming communities by
introducing new GM varieties with potential new specific traits, which will directly benefit the economy in the region.
Especially small-scale farmers who do not always have access to irrigation infrastructure and heavily rely on rainfall
might benefit from the development of potential drought tolerant GM sugarcane varieties.

Biography
Nelisa Mbambalala is an MSc student, currently pursuing her final year at the Institute for Plant Biotechnology at Stellenbosch University, South
Africa.
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Study of the antagonistic effect of trichoderma spp. against fusarium spp. Involved in fusarium
head blight and root rot of wheat
Renane Rachida
Ecole Nationale Superieure D`Agronomie, Algeria

Five isolates belonging to the species: T.atroviride (Ta.7, Ta.13), T.Harzianum (Th.6, Th.15) and T.longibrachiatum (TL.9)
were tested against four Fusarium species (F.Culmorum, F.Avenaceum, F.Moniliforome and F.solani). Tests were carried out
using in vitro and in vivo based bioassay Evaluation of antagonistic activity in vitro was performed using two techniques:
direct and indirect confrontation. In the case of direct confrontation, a net reduction of the pathogen growth was observed with
variability in the sensitivity of Fusarium spp towards Trichoderma species tested. Their effectiveness was evaluated by the
percentage of the pathogen colony growth reduction which varied from 4% to 92%. The highest percentage growth reduction
of all Fusarium species was obtained with the isolat TL.9 T.longibrachiatum where a percentage of 92% was obtained with
F.Solani. Once more, in direct confrontation pathogens isolates colonies were invaded by Trichoderma with a variability of
this behavior which varied from total recovery, partial or no recovery by the antagonist.
In the case of Fusarium species, total or partiel recovery with the species T.atroviride and T.longibrachiatum and no recovery
with the species T.Harzianum were observed. In indirect confrontation (no direct contact) between the pathogen and the
antagonist, where inhibition occurs only as a result of volatile antifungal substances produced by the antagonist, significant
reductions on the pathogen growth compared to the control were obtained percentage of reduction varied between 4 and
81% and the highest percentages within Fusarium species (F.avenaceum, F.culmorum and F.solani) were obtained with
TL.9 T.longibrachiatum but for F.solani the highest percentage was obtained with Th.15 T.Harzianum by in vivo bioassay,
T.atroviride isolates which has been proved to be most effective in vitro test was assessed against the species F.Culmorum by
seed treatment before sowing wheat in soil infested with F.Culmorum as result, a percentage of inhibition of disease severity
of 90% was obtained with Ta.13 T.atroviride and 52% with Ta.7 T.atroviride showing the effectiveness of this species in wheat
protection against Root rot and Grown rot. In this study it was also shown the production of antifungal volatile 6pp (6-pentyl
– α – pyrone) By Ta.13 and that this isolate is a major producer of 6 pp. Seeds were treated with isolate Th.15 T.Harzianum
show a highest resistance for disease.
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In vitro regeneration of solanum tuberosum lin culture medium made from the ashes of plants
Belguendouz Amina1,2, KAID-Harche Meriem2, SAHNOUNE Mohamed3, ADDA Ahmed3
1
University Abou Bekr Belkaid Tlemcen - Algeria
2
University of Science and Technology Mohamed Boudiaf Oran, Algeria
3
University Ibn Khaldoun Tiaret, Algeria

T

he present study has allowed to us, to achieve the main aim that we fixed ourselves at the beginning, namely the possibility
of regenerating in vitro a whole plant of two varieties of potato to knowing Desiree and Spunta via the caulogenesis and the
rooting environments in mediums made starting from ashes of vegetation wastes. It enabled us to know the effect of the mineral
composition of the mediums of induction on the processes primordia of the two studied varieties. In addition, this study enabled
us to conclude that the meristem constitute explants have good primordia aptitudes. This first generation represents the phase of
micro propagation the purpose of which is obtaining of a sufficient quantity of vitro healthy seedlings. We thereafter studied the
microtuberization of these two varieties according to two types of mediums MS to knowing MS without hormones and MS with
ANA under three photoperiods: total darkness, 8 hours and 16 hours. Medium MS presented a growth of the roots and stems very
high compared to medium MS with ANA, at time that medium MS with ANA showed a significant effect for the rate and the
duration of microtuberization. Generally, the photoperiod influenced the microtuberization with an effect strongly observed on the
weights and the diameters of the microtubers. However, the 8 hours photoperiods and 16 hours gave weights and diameters higher
by contribution than those obtained to the total darkness.
Biography
Ph.D. in Agronomy: Improvement of Plant Production, University Abou Bekr Belkaid-TlemcenAlgeriaMy research interest is on in vitro culture.
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Secondary metabolites of Tribulus terrestris growning in Georgia
Vazha Nebieridze1(Ph. D), ASkhirtladze2(Ph. D), M. Benidze2(Ph. D), E. Kemertelidze2(Ph. D), M. Ganzera3(Ph. D)
1
The University of Georgia, Georgia
2
TSMU Iovel Kutateladze Institute of Pharmacochemistry, Georgia
3
University of Innsbruck, Austria

T

ribulus terrestris L. is recognized as one of the best medicinal plant of polymorphic pharmacological efficiency and
therapeutic action in modern medicine. By numerous researches it has been established that T. terrestris affects almost on
all vital functions of an organism that is caused by the biologically active substances which are contained in the plant. We have
received new data during the study of T. terrestris of the Georgian flora. Three C13-norisoprenoids, Damascone and Ionone
type megastigmane glycosides and 5 nucleosides (adenosine, guanosine, cytidine, uridine and adenine) were isolated from the
aqueous alcoholic extract of air-dried leaves of T. terrestris by purifying and further chromatography on the Diaion HP-20,
Sephadex LH-20 and silica gel columns, one of which is a new organic compound; it called vajikoside. The structures of the
isolated compounds were elucidated using mono- and two-dimensional NMR experiments (1H, 13C, HSQC, HMBC, COSY),
as well as mass spectroscopy (ESI/MS).
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(3R,4R,7E,9R)-5,7-megastigmadien-3,4,9-triol 9-O-β-D-glucopyranoside, Vajikoside
Study of analgesic activity of T. terrestris fruits’. The extract exhibited analgesic effect. Non-opioid mechanism of action is
suggested, presumably due to inhibition of the synthesis of prostaglandins. Additional pharmacological study of T. terrestris
fruit extract will be carried out along with other research activities in order to develop natural analgesic remedy based on
previously mentioned extract
Biography
Vazha Nebieridze is a Doctor of Natural Sciences (Chemistry of biologically active substances and expertise of medicinal products). He has
undergone internships in State Key Laboratory of Natural Medicines (China Pharmaceutical University) and in Institute of Pharmacy, Pharmacognosy,
University of Innsbruck, Austria. He has published 16 articles including eight in the Impact Factor journals and 21 theses in local and international
conferences. He has received 5 scientific grants.
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Chemical investigation of the flowers of Yucca elephantipes Regel. , cultivated in Georgia
M. Benidze2 (Ph.D),Vazha Nebieridze1 (Ph.D), A. Skhirtladze2(Ph.D), E. Kemertelidze2(Ph.D), N. Sakvarelidze2, M. Ganzera3(Ph. D)
1
The University of Georgia, Georgia
2
TSMU Iovel Kutateladze Institute of Pharmacochemistry, Georgia
3
University of Innsbruck, Austria

Yucca elephantipes Regel. Is native to Mexico. It is cultivated in Georgia as decorative plant, is distinguished from the other
species of this genus with height (6 m), most wide leaves (7-8 cm), its trunk is somewhat thickened at the base and very rough.
Floscule panicle on the short pointer with thickly located hanging elephantine bone’s coloared very pretty flowers. The plant
is flowering rarely. Chemical investigation of the flowers of Yucca elephantipes Regel., cultivated in Georgia, was realized
with known methods. The air-dried flowers were extracted with 70% methanol. The organic extract was removed in vacuo
and the water residue was treated with CHCl3. Purified water residue was subjected to a Diaion HP-20 cc with 30% and 80%
MeOH. MeOH eluates were applied to Sephadex LH-20 and Silicagel columns chromatographyration. There were isolated 3
sesquiterpene and 4 steroidal glycosides. Chemical structures of the compounds were established by physical chemical data
and modern spectral methods of analysis such as one- and two dimensional NMR spectroscopy (1H, 13C, HSQC, HMBC,
COSY) and mass spectrometry (ESI/MS).
Sesquiterpene glycosides were characterized as:
(1E, 3S, 5R, 6E, 9E)-5-O-β-D-glucopyranosyl (1→6)-O-β-D-glucopyranosyl-3,5,11-trihydroxy-3,7,11-trimethyl dodeca1,6,9-trien;
(1E, 3S, 5R, 6E, 9E)-5-O-β-D-glucopyranosyl (1→6)-O-β-D-glucopyranosyl-3,5,11, 12-tetrahydroxy-3,7,11-trimethyl
dodeca-1,6,9-trien;
(1E, 3S, 5R, 6E, 10E)-(12-O-β-D-glucopyranosyl)-5-O-β-D-glucopyranosyl
12-trihydroxy-3,7,11-trimethyl dodeca-1,6,9-trien.

(1→6)-O-β-D-glucopyranosyl-3,5,

Sesquiterpene glycosides in the species of Yucca were established for the first time by us.
Steroidal glycosides of the flowers Yucca elephantipes are presented with sarsasapogenin and tigogenin derivatives. They are
identified as:
(25S)-5β-spirostan-3β-ol 3-O-β-D-glucopyranosyl (1→2)-O-β-D-galactopyranoside;
(25S)-26-O-β-D-glucopyranosyl-5β-furostan-3β, 22α, 26 triol3-O-β-D-glucopyranosyl (1→2)-O-β-D-galactopyranoside;
(25S)-26-O-β-D-glucopyranosyl-5β-furostan-3β, 26 diol 20(22)-en 3-O-β-D-glucopyranosyl (1→2)-O-β-D-galactopyranoside;
(25R)-26-O-β-D-glucopyranosyl-5α-furostan-3β, 22α, 26-triol-3-O-β-D-xylopyranosyl (1→3)-O-β-D-glucopyranosil-(1→3)O-β-D-glucopyranosyl-(1→2)-O-β-D-glucopiranosyl (1→4)-O-β-D-galactopyranoside. The last glycoside is discovered as a
new compound derivative of tigogenin with distinguished combination of monosaccharides.
Biography
Vazha Nebieridze is a Doctor of Natural Sciences (Chemistry of biologically active substances and expertise of medicinal products). He has
undergone internships in State Key Laboratory of Natural Medicines (China Pharmaceutical University) and in Institute of Pharmacy, Pharmacognosy,
University of Innsbruck, Austria. He has published 16 articles including eight in the Impact Factor journals and 21 theses in local and international
conferences. He has received 5 scientific grants.
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Performance of some herbicides on wheat and associated weeds
Ola Z. El-Badry, Gheith, E.M.S
Cairo University, Egypt

T

he effect of some weed control treatments (osprey, suffix, brominal, tribunil, arelonand untreated control) on the productivity
of wheat and associated weeds were examined under the clay loam in texture at the Agricultural and Experiments Station
at Giza, Faculty of Agriculture, Cairo University, Egypt during 2016/2017 seasons. The obtained results indicated that dry
weight of broad-leaved and grasses weeds significantly lower as well as grain and straw yields of wheat significantly higher
with application of herbicides than untreated control, where aerlon followed by osprey surpassed all herbicides in these
respect in both seasons. Herbicides significantly increased weed control efficiency and then increased number of tillers and
spikes/ m2, plant height, grain yield and straw yield of wheat. Therefore, we can concluded that either arelon, or osprey
herbicide may be successfully for controlling weeds and increasing wheat grain, and straw yields under the experimental site
and the same conditions.
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Organic cultivation of Moringa oil for food systems developed in soils and climates of the province
of Valencia
García F1, García-España L2, Moreno J1 Soriano MD1
1
Politècnica de València, Spain
2
Universitat de València, Spain

S

Slowly new crops are being introduced in the Valencian Community such as the oil-based Moringa, which are adapting to
our climatic conditions given the changes that have occurred in recent decades in our Mediterranean climate.

Moringa has great potential with a large number of medicinal properties and uses, cosmetics, food, etc., together with its
special qualities of accelerated growth achieving great development in a short period of time.
A preliminary study has been carried out to delimit the most suitable areas in our province from the climatic and edaphobic
point of view for the development of this species, for this purpose a total of 1300 trees planted from their own seeds were
cultivated, in areas of the province with different temperature (TR) and night/day thermal amplitude.
The parameters monitored every 30 days were the height and top of the tree and diameter of the stem under the different
temperature regimes. The effect of rising temperatures and other climate parameters is assessed, such as the change in the
physical and chemical properties of the soil and its effect on the growth rate of the plants, identifying those areas of the
province where the conditions were more appropriate for its development.
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Identification of toxic compounds and potentially microorganism inhibitors in Barkleyanthus
salicifolius
Castañeda-Antonio Dolores, Calderon-García Melvin, Muñoz-Rojas Jesus, Munguía–Pérez Ricardo, Portillo-Reyes Roberto, Rivera-Tapia A, MuniveHernández A
Universidad Autónoma de Puebla (BUAP), Mexico

M

edicinal plants are a valuable resource in various parts of the world, however, the generational transmitted knowledge is
becoming less and less, so the verification of the active substance as well as its application is necessary. Barkleyanthus
salicifolius is a plant present from Mexico to Central America, from which hydroalcoholic extract was obtained by maceration
of its leaves and the inhibition of microorganisms by the modified Kirby-Bauer method was evaluated, it was characterized
by gas chromatography-mass spectrometry to investigate possible antimicrobial compounds and detect toxic compounds,
what was obtained as results was the inhibition of total S. aureus strains ATCC 23235, S. agalactiae ATTCC 13813 and
K. pneumoniae. Mainly mannose sugars, propylphenol, 2,3 dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one were found as
the main antimicrobial and anti-inflammatory compound, pyrocatechin as a toxic substance and possible carcinogen in the
stomach, p-vinylguayacol widely used as a natural flavoring agent.
Audience Take Away:
•
•

Identify that there are problems when using certain types of plants, however, it is a viable alternative for
alternative treatments.
Give to know the active principles of plants in herbal medicine
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Geography and geology, ecological resources of the wine territory: The case of the alto adige DOC
wine region in Italy
Dr. Carlo G. Ferretti
Geo Identity Research, Italy

T

he combination of several natural component such as landscape features, climate, vine variety together with local cultures
and winemakers, influences the wines qualities around the world. Mainly geology, geomorphology and microclimate are
geographic features that can be intended as natural ecological resources of the territory. These are some precursor elements
of the biosynthetic activities that promote the biodiversity and the productive and qualitative predisposition of either the vine
and wine. Our studies show that innovative and more defined analytical approach are required to share scientific data on the
wine territory value, linked to the original identity of agricultural products. Thus we studied new methods of analysis and
classification of the territory at vineyards scale.
The Alto Adige DOC wine region is one of the smallest wine growing regions in Italy, but thanks to its geographical location it
is also one of the most multifaceted. In this wide and geographically complex mountain area, the a fore mentioned geographical
elements vary outstandingly. Around 26,000 vineyards, 5,000 winegrowers tend 5,450 hectares of grape growing areas in
different micro climatic zones with high variable types of soils and at elevations ranging from 200 to 1,300 m. above sea level
– a wide variety that surprisingly brings forth a considerable dense concentration of top wines.
The results of our recent seeks on both the vineyard’s Topoclimate, expressed by the new-found Solar Radiation Identity index
(SRI), and the Vineyard Geological identity (VGI) allow us to distinguish and parameterize some important environmental
indicators. Such natural differences seems to be able to give to the local wines many distinctive qualities. Links between
the vineyards location and the wine’s quality of some grape vine varieties have been observed. Experimental examines of
Sauvignon Blanc, Pinot noir and Gewürztraminer wines confirms how geography can increase the local ecological diversity,
acting as spatial buffers for the vineyards distribution and quality characteristics.
Audience Take Away:
•

•

•
•
•

•

Alto Adige DOC represents less than one percent of Italy’s total wine production. The special quality of its wines is
confirmed by the leading wine guides, which awarded for years now Alto Adige the largest number of top score wine in
proportion to its total vineyard area. Therefore a scientific research about the natural environment feature that lead to such
constant quality results was conducted. A geographical/topographical model with high resolution was applied to classify
different vineyard characters in South Tyrol, a region where, according to recent reports, the price of a vineyard is one of
the highest in Italy. New approaches for applied research and decision-making in the sector of viticulture related to the
geopedological and topoclimate vineyards classification and global warming phenomes are proposed.
Determining the connections between the geology, physical geography and vineyards topoclimate lead to more accurate
assessments of the characteristics of their wines. The proposed analysis methods can support the identification of vineyard
locations based on wine quality, ideal sites for new vineyards, and the optimal grape varieties to be replanted, and they
can also provide insights into how to reduce the vulnerability, in terms of global concurrence on wine products economic
value and its original quality, or to better adapt the grapevine to climate change.
This new classifications represents a practical aid for defining territorial subdivisions for wine product specification and
for recognizing areas that may increase ecological diversity and can support quality production.
Study results can provide a guide for future vineyard selections for rare wines and the most appropriate grape varieties
to replant in the future.
This research aims to achieve a more precise cataloging of the territory to support the territorial subdivision provided
for by the wine’s product specification and by identifying those vine areas exclusively intended for quality production of
PDO and/or PGI according to international legislation.
The proposed classifications can provide a clear reference guide for wine producers and consumers.

Biography
Carlo Ferretti graduated from the Alma Mater Studiorum University of Bologna (Italy). Professional geologist since 1992 he has completed over
1,500 geological and geotechnical projects. Since 2007 he has specialized in the agricultural sector with researches and consultancy to wine
producers. He concentrates his skills in the experimental observation of the ecological diversity in relation to environmental indicators and wines’
quality. He has carried out studies on several vine varieties of Alto Adige DOC region, evaluating the geographical indicators precursors of
polyphenolic and aromatic qualitative markers on the Sauvignon Blanc, Pinot noir, Chardonnay, Gewürtztraminer, Solaris blanc, Lagrein and
Cabernet wines.
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Agriculture as a potential means to manage electric energy networks
Rainer Wiechers
InBuTecS GmbH, Germany

A

ncient agriculture was “energy management”. In those days “energy” and “electricity” were no topic to talk about.
However, using plants as collectors of solar energy and using animals and men as “working tools” must be considered as
“energy management”, which helped humans to advance in their development.
Today we observe that electricity takes over a leading role in energy management and even substitute’s fossil energy operated
machines. Existing electric networks are designed to distribute electricity to their consumers considering industry demand and
standards. They are unable to store energy, so production and consumption must be synchronized to maintain networks stable.
More renewable generators of energy (mainly solar panels and wind power stations) enter into production and also consumption
of energy requires more flexibility. This makes management of networks difficult and less foreseeable.
New elements are needed to meet future requirements, where agriculture may play an important role as a consumer and
producer of energy.
Audience Take Away:
•
•
•
•

Audience will create awareness of possible interaction between plants and electric energy infrastructures.
Audience will consider plants as one of the most effective collectors of solar energy and will understand possible ways
on how to convert energy in plants into electric energy and vice versa.
Audience will understand the importance of managed electric networks and will see ways on how plants can contribute.
The author considers important that agricultural education considers how electricity will improve growth of plants and
how plants will contribute in creation of electric energy as well as in stabilization of electricity networks.

Biography
Rainer Wiecherstook the position as a Director (1995-2000) for intl' Markets and Projects at RWE Telliance AG, Essen, Germany and from (2000
– 2008) then,he worked a Manager Utilities and Key Accounts at RWE AG, Essen, Germany. And from 2006 he was working as a President and
Managing Owner of InBuTecS GmbH, Salzkotten, Germany and from also the President and Managing Owner of InBuTecS, S.A., Montevideo,
Uruguay since 2008. His research interests are: 1) Interaction of electric energy and agriculture, 2) How increase economic output of agriculture
activities using electricity as transition.
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Spatial and structural aspects of plant communities: A methodological study proposal
Franco Zavagno, Giovanni D’Auria
il canneto di Zavagno F. , Italy

T

he results of the application of a new method of detection of vegetation and reworking of the data collected (Integrated
Vegetation Survey), using an approach that pays particular attention to and spatial structure of plant communities, are
here discussed. To evaluate and quantify these characters were elaborated some specific indices, including, in particular, the
index of spatial heterogeneity. The survey covered a series of sites in the Po Valley and in the Central Alps and the types of
vegetation represented: woodlands, shrublands, wild meadows and meadows subject to regular mowing, marsh vegetation.
Some of the intrinsic characteristics of the habitats investigated, mainly related to their structural differentiation and the
consequent diversification of microenvironments that comes with it, are pointed out. In particular, the proposed method
allows to analyze the relationships between floristic richness, structural complexity of plant communities, species distribution
and spatial heterogeneity; a significant relationship was found, for example, between the index of spatial heterogeneity and
the frequency of the species that make up a given layer of vegetation. This, together with the data type phenological, leads
to a characterization of considerable detail and especially, with a high degree of integration of information related to the
different aspects considered. The framework defined in this way is functional to the understanding of vegetation dynamics and
interspecific interactions within the communities surveyed.
We paid specific attention to the spatial distribution of the species according to the vertical spatial distribution of the species
according to the vertical stratification of the vegetation and to the spatial heterogeneity in the community. In order to quantify
this last parameter we used the S. H. I (Spatial Heterogeneity Index, ZAVAGNO et al. 1999) which stemmed from the R. P.
I. (Relative Patchiness Index, ROMME 1982) and was then applied to thegridused for the surveys (figures 1-2). The index is
defined in the following way:

where Di = 1 – Sörensen index (calculated, for each i-esim couple of elementary adjacent units according to their floristic
composition); n = total number of borders between elementary adjacent units. In figures 1 and 2 you can see, as examples, the
maps of two different kinds of plant communities (riparian herbaceous vegetation and spruce wood).

Figure 1 – Maps relating to riparianherbaceous vegetation
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Figure 2 – Maps relating to spruce wood
The analysis of the data concerning several sample areas related to the various kinds of vegetation we studied (for example woods,
shrubs, grasslands) allowed us to highlight other important aspects. In particular, using the values of floristic richness and spatial
heterogeneity, calculated as average per stratum out of the total of the sample areas analyzed, we registered that:
• the unitary floristic richness (n. of species/m2) and the total floristic richness (total number of species present) have the same
trend. The sequence (in ascending order) is: “tree layer, shrub layer, lichen-moss layer, herblayer”;
• the spatial heterogeneity shows a characterization similar to the one of the previous parameters; it is registered, however, a
reversal in the position of the herbaceous and the cryptogamic s. l component (figure 3);
• the existence of spatial distribution models distinguished according to the vegetation’s structural characteristics and the reference
dimensional scale of the single components (i.e. shrubs, herbsetc.).

Figure 3 - Trend of spatial heterogeneity in relation to the different structural components
Thus, the single structural components seem to have, aside from its reference environmental type, an intrinsic characterization
which represents the expression of the species’ spatial distribution model which can be mainly correlated to the relationship among
the dimensional scales at stake.
There are no significant differences between plain sites and mountain sites, except in the case of the lichen-moss layer which, in
mountain sites, shows appreciably higher values (induced, plausibly, by the greater complexity and articulation of the soil microrelief).
With specific reference to the herbaceous layer, the degree of structural complexity of the cenosis seems to play a significant role
as a modulating factor in the spatial distribution of the dominated layers (figure 4): the average value of the spatial heterogeneity
index varies from 0.23 (meadows) to 0.33 (shrubs) at 0.34 (woods). Plausibly, the major differentiation of ecological niches within
the woods and shrubs induces a greater spatial heterogeneity of the herbaceous component.
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Figure 4 - Trend of spatial heterogeneity of herb layer in relation to structural complexity of the cenosis
It was also found a significant linear correlation between spatial heterogeneity index and standard deviation of the frequency
(applied to the grid used for the surveys) of the species belonging to the single structural components (figure 5). The relationship
is similar for the plain and mountain sites, but with values that tend to be higher in the second case; this is a probable effect of the
greater diversification of habitats in mountain areas (geomorphology, microclimate etc.).
This relationship appears to be of particular significance: it seems to represent an "intrinsic" model that disregards the type of
vegetation, the spatial structure of cenosis and the reference scale. It is possible a connection with the energy aspects of the habitats,
with particular reference to the entropic balance; this topic is currently under investigation.

Figure 5 - Relation between spatial heterogeneity index and frequency standard deviation
Biography
Franco Zavagno was born in Milan in 1952 and is an expert environmental analyst, he coordinated and participated in work groups in the field of
environmental and naturalistic surveys for environmental impact studies, incidence studies, strategic environmental assessments. He has developed new
methods of surveying plant communities, with particular reference to aspects such as phenology, spatial heterogeneity, demographic-structural features.
He was Professor of Systematic Botany at the University of Milan (Varese branch) as part of the Degree Course in Biological Sciences (academic year
1993-1994), of Phytogeography at the University of Milan (Varese branch) in area of the Degree Course in Biological Sciences (academic years 19941995 and academic years 1995-1996), of Plant Biodiversity at the University of Milan as part of the Degree Course in Natural Sciences (academic year
2010-2011). He currently works as an independent researcher and consultant for public entities in environmental matters.
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The relationship between rainfall and tree species diversity of the Zambezi teak forests in Zambia
Dr. Justine Ngoma1, Dr. Bart Kruijt2, Prof. dr. Eddy Moors4,6, Prof. dr. James H. Speer3, Assoc. Prof. Royd Vinya1 and Prof. dr. Rik Leemans5
1
The Copperbelt University, Zambia
2
Wageningen University and Research, Netherlands
3
Indiana State University, USA
4
VU University Amsterdam, Netherlands
5
IHE Delft Institute for Water Education, Netherlands

U

nderstanding the extent to which tree species diversity relates to climate is important with the advent of climate change.
Trees play an important role in mitigating climate change yet the effects of climate on species diversity are poorly
understood. The study was implemented at the drier Sesheke, intermediate Namwala and the wetter Kabompo sites to determine
the relationship between rainfall and tree species diversity of the Zambezi teak forests in Zambia. Shannon index, Simpson
index, species richness, and species abundance were used as indicators of species diversity. Species richness was determined
by counting the number of tree species that were recorded during vegetation survey. We used Fisher's logseries to determine
species abundance. Using the Sørensen index of dissimilarity, the study further determined the degree of dissimilarity of tree
species in the surveyed reserves. We fitted a simple linear regression to determine the slope, r2, and P-value of the relationship
between rainfall and species diversity. The Pearson correlation test was also performed to determine the degree and direction of
the relationshipbetween rainfall and tree species diversity. We recorded 38, 44 and 25 tree species at Kabompo, Namwala and
Sesheke respectively. The high Sørensen index (0.6862) indicates that tree species at these three sites were highly dissimilar
and the species abundance was highest at Namwala (8) compared to Kabompo (7) and Sesheke (5). Species richness (Slope
= 0.0264, r2 = 0.69, p < 0.001), Shannon index (Slope = 0.0051, r2 = 0.85, p < 0.001), and Simpson index (Slope = 0.0019,
r2 = 0.85, p < 0.001) increased with increasing rainfall. Results of Pearson’s correlation test showed that species richness had
a significant positive relationship with rainfall ( r = 0.83, p < 0.001). Shannon (r = 0.92, p < 0.001) and Simpson (r = 0.92, p
<0.001) indices related highly with rainfall. These results indicate that species diversity would increase at the Namwala site
under RCP4.5 and RCP8.5 following the projected rainfall increase by the year 2100. However, the projected reduced rainfall
under RCP4.5 and RCP8.5 would adversely affect species diversity at the wetter Kabompo site. While tree species diversity
would increase due to the projected rainfallincrease under RCP4.5, the diversity would decrease under RCP8.5 following
the reduced rainfall projected at the drier Sesheke site. Our results therefore show that rainfall has high effect on tree species
diversity. Thus, with the advent of climate change, tree species diversity would increase in regions that are projected to receive
high rainfall and reduce in areas projected to be rainfall limited, adversely affecting the climate change mitigation potential
of the forests.
Audience Take Away:
•
•
•
•
•
•
•

Tree species diversity is high in areas that receive high amount of rainfall compared to arid regions
Rainfall has a direct relationship with tree species diversity
With the advent of climate change, tree species diversity would increase in regions that are projected to receive high
rainfall and reduce in areas that are projected to be rainfall limited
The effects of climate change on species diversity will vary depending on the amount of rainfall received by the region
This information helps faculty members to expand their knowledge and use it in teaching.
Researchers can replicate the approach in other regions so as to have a local understanding on how tree species diversity
relates to climate
With the advent of climate change, policy makers and other stakeholders who depend on forests resources for survival
can use my results to plan.

Biography
Dr. Justine Ngoma is a lecturer and a researcher in the School of Natural Resources under the Department of Biomaterial Science and Technology
at the Copperbelt University in Zambia. She is also the thematic 3 coordinator of ‘Monitoring Biodiversity and Ecosystem Impacts’ (MBEI) of the
World Bank funded project of the Copperbelt University Africa Center of Excellency for Sustainable Mining (CBU ACESM). Justine holds a BSc
in forestry MSc in Environmental Sciences, a Strategic professional qualification in accountancy (Association of Chartered Certified Accountants,
ACCA), and a PhD in Environmental Sciences. Justine's research activities focus on understanding the interaction between the vegetation and the
atmosphere. She analyses tree growth rings and apply Dynamic Vegetation Models (e.g. LPJ-GUESS model) to achieve her research objectives.
She also develops below and above ground biomass models and assesses forest carbon. Justine is currently working on a project to understand
the vulnerability of the Zambezi teak forests to climate change.
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Improving seed treatment methods: A key factor to reduce the risk to honey bees and other
pollinators to maintain biodiversity
Hayder Abdelgader
Agricultural Research Corporation, Sudan

B

ees and other pollinators have a great importance in maintaining the biodiversity in almost all environments. Pollinators
support the reproduction of nearly 85% of the world’s flowering plants. However these important species are endangered
through the use of pesticides. In late April 2008, dust drift containing insecticide resulted in the largest bee poisoning in
Germany for 30 years. The reason for these incidents was the contamination of flowering bee forage plants with dust particles
abraded from maize seeds treated with the neonicotinoid insecticide Clothianidin. Thus highly specialist techniques should be
used when treating seeds with Plant Protection Products to avoid such problem. The aim was to improve the seed treatment
methodology to reduce the drift generated from seeds by drilling and hence saving of bees and other pollinators as well as
reducing the risk of people handling the treated seeds during the sowing activities and people located in the vicinity of the
sowing site. The current study investigated the amount of drift generated from seeds of two varieties of cotton using two
formulation of the neonicotinoid insecticide imadocloprid using the Heubach methods. The increase in percentages of drift
generated through Heubach Meter through tested formulation of imadocloprid relative to the control treatment were found to
be in the range of 336-378% and 221-287 for the Water dispersible powder formulation (WS) for Hamid and Barakat cotton
varieties, respectively. For the Flowable Concentrate (FS) formulation the percentage increase in the drift over the control was
ranging 82-95% and 15-445 for Hamid and Barakat varieties respectively. The Heubach values were higher in case of WS
formulations. They were ranging between 13.5 – 24.5 for Hamid variety and 23.3-25.4 for Barakat variety. The values for the
FS formulation ranged between 7-8.8 and 2.64-14.7 for Hamid and Barakat, respectively. The pesticide residues measured
were found to be more for WS formulation compared to FS formulation for both tested varieties. The results of the study
indicated indicated that the Flowable concentrate formulation for seed treatment is better than the Water dispersible powder
formulation and can play important role in improving seed dressing technology to save various pollinators.
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The role of documentation for conservation and sustainable use of plant genetic resources:
Challenges and opportunity in context of current global situation
Dr. Romanciuc Gabriela
Institute of Genetics, Physiology and Plant Protection, Republic of Moldova

T

oday one of the critical challenges of the world is the conservation of biodiversity, and the sustainable use of its components
for the humankind benefit. Conservation of plant genetic resources, as a part of biodiversity, is essential to meet the
demand for future food security.
Nowadays, it is widely recognized that in order to strengthen plant genetic resources (PGR) conservation and to enhance its
utilization there is a strong need for the development of accessible documentation system. Many different documentation
systems are used to generate and manage data on PGR.
Documentation is essential for any gene bank, that acquire and generate large amounts of information on accessions existing
in germplasm collections. A primary focus in the documentation of PGR is development, implementation and utilization of
information system.
The gene bank information systems vary between countries, institutes, from poorly completed, non-computerized lists to
online databases incorporating descriptors, molecular data, photos, geo-reference data etc.
In order to effectively use the information on the germplasm collections in Republic of Moldova, information system on plant
genetic resources, named ReGen was established.
The main objective of ReGen is to integrate and monitor the available data on existing germplasm collections at the national
level. This system covers a wide range of taxonomic, biological, ecological and geographical data.
ReGen is based on a relational data model. The data can be classified into two categories: passport data, and characteristics/
evaluation data.
The characterization/evaluation of germplasm starts with the adoption of an appropriate descriptors list. Most of the descriptors
for characterization/evaluation are species-specific. In this case it can be mentioned Bioversity International (IPGRI) Crop
descriptors, which provide an international format and a universally understood “language” for describing the diversity of
crops.
The passport data contain the variety name, scientific name origin, donor and registration date of each accession, according to
Multi-Crop Passport Descriptors (MCPD) (2015)
In field of plant genetic resources, documentation is an imperative for planning and implementing gene bank’s activities,
related to their conservation, sustainable utilization and equitable sharing of benefits arising from their use.
Audience Take Away: Conservation of plant genetic resources includes activities for which information is required or from
which information is derived. The documentation, that includes the action of recording, organizing, and analyzing conservation
data is fundamental for understanding germplasm and making decisions on its management. The aim of this paper is to
provides an overview of the current status of the documentation of plant germplasm collections, and the management of the
information in Republic of Moldova. The results are recommended for gene bank staff, plant breeders, agricultural scientists,
and other plant scientists, which are involved in germplasm conservation.
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Effect of powder preparation of clove, ginger, garad and galangal on the infestation of sorghum
grains caused by khapra beetle larvae trogoderma granarium
Faiza E. E. Salah, Ahlam M. A Bakhiet
University of Gezira, Sudan

S

orghum is the most important cereal crops in the Sudan, used for both human and animal diet. Khapra beetle (Trogoderma
granarium) is the major storage pest of Sorghum grains. This study was conducted to reveal the efficacy of clove, Syzygium
aromaticum, ginger zingiber officinale, Garad Acacia nilotica and galangal Alppina officinarum on Khapra beetle larva. The
experiment was carried out in the laboratory to rear Khapra beetle larvae on Sorghum grains treated with powder of the above
botanicals crops. Ten Khapra beetle larvae were added to each treatment. Five treatments replicated five times arranged in
Complete Randomized Design. The treatments were consisted of sorghum treated with powder of clove, ginger, garad and
galangal, and untreated sorghum grains taken as a control. Five parameters (weight losses of sorghum grain, Khapra beetle
larvae mortality, adults emerged, seed germination and seed damage) were used to show the effect of these botanical crops on
Khapra beetle larvae. Khapra beetle larvae mortality and weight losses were counted every week, adults counted after their
emergency (after ten weeks), seed damage and seed viability were done at the end of the experiment. The result indicated that
these botanical crops significantly (p < 0.05) reduced the damage level of Khapra beetle larvae on Sorghum grains. Clove
powder showed the lowest weight losses, highest mortality, highest seed germination, and lowest seed damage, followed by
ginger, garad, galangal and untreated Sorghum grain. From this study we can conclude that clove crop is the most important
crop to control Khapra beetle larvae.
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Use of mobile applications to recover degraded areas in developing country biomes
Roberta Sorhaia Samayara Sousa Rocha, Dr. Elka Élicevasco Miranda
UTFPR, Brazil
State University of MatoGrosso do Sul, Brazil

S

outh American biomes are fundamental to the equilibrium of the globe and are increasingly altered by anthropic actions.
And one of the goals of sustainable development is to protect, restore and promote sustainable use of terrestrial ecosystems,
sustainably manage forests, combat desertification, halt and reverse land degradation and halt biodiversity loss, as well as
South America. Which makes up developing countries and needs technologies to meet these objectives, it should pay special
attention to universities, governments and political and intergovernmental institutions. Mobile apps make life easier for
users, and reach people with little information and little knowledge who misuse land in rural fields.Software, apps, and other
technological means make life easier and bring solutions to the problems of the globe.
Audience Take Away:
•
•
•
•
•

•
•
•
•

•
•

Importance of mobile apps for biome recovery
How to develop simply
Importance of Recovering Biomes to Sustainably Develop
The importance of biomes in developing countries
Through the analysis and explanation presented in the presentation, guide students and search through programming
languages to find technological means that solve the problems surrounding forest recovery in the main biomes of
developing countries, especially South America.
Understand the programming languages of Explain how the public will be able to use what they learn?
I will present practical solutions and future models for solving problems related to deforestation and anthropogenic
devastation of biomes in South America.
Introduce the importance of biome interaction, and how to seek emergency recovery practices, and measures to reduce
global warming.
Environmental Engineer, from the State University of Mato Grosso do Sul with scientific initiation in cerrado plant
phytoremediation, and currently a master's student in applied agricultural biotechnology at the Federal Technological
University of Paraná, research focused on the adsorption of two different types of herbicides used in agriculture. and
livestock in Brazil.
Environmental technologies, importance and recovery of South American biomes.
Innovation and published articles and magazine information
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