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Soil chemical and physiological change of soybean and
paddy under saturated soil culture technology on tidal
swamp in Indonesia
1
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Bogor Agricultural University, Indonesia
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3
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Abstract
The main obstacle of food crop cultivation on tidal swamp is pyrite (FeS2). Saturated soil culture
(SSC) is a cultivation technology that gives continuous irrigation and maintains water depth
constantly from the beginning until harvesting and makes soil layer under root in saturated
condition. This technology is appropriate to prevent pyrite over oxidation and reduction process .The
experiments with experimental designs carried out both in the field and greenhouse were conducted
in Banyuasin Regency, South Sumatra, Indonesia from 2009 to 2021. These studies aimed to study
the chemical changes of soil and the physiological changes of soybean and paddy under saturated
soil culture. They were: 1) studies of soil chemical changes and physiological changes of soybean
under SSC and dry culture (DC), and under SSC and stationary flood culture (SFC) for paddy, 2)
response of soybean varieties to SSC and DC, and paddy to SSC and SFC. The results were: 1)
SSC increased soil pH and P availability, decreased Al and Fe solubility compared to DC for
soybean, 2) SSC decreased Fe2+ solubility than SFC for paddy, 3) soybean adaptation mechanism
to SSC was started from increasing root ethylene, root aerenchym, root development, nitrogenase
enzyme activity, nutrient uptake, number of filled pods per plant; 4) the adaptation mechanism of
paddy to SSC was begun with an increase in root ethylene, root aerenchym, Fe deposit, Fe
leaching, the decreasing of Fe in the leaves, increasing the productive tillers and grain dry weight, 5)
the highest soybean productivity was obtained in Tanggamus with SSC (4 .83 t ha-1) and the lowest
productivity was in Anjasmoro with DC (0.09 t ha-1). 6) The highest paddy productivity was obtained
in Indragiri with SSC (6.23 t ha-1) and the lowest productivity was in IR64 with SFC (0 t ha-1).

Biography
Munif Ghulamahdi is a professor and head of division of Crop Eco-physiology in Department of Agronomy and
Horticulture, Faculty of Agriculture, Bogor Agricultural University. He achieved his doctorate in 1999 from
Bogor Agricultural University. The research title of his doctoral program was “Physiological Change of Soybean
under Saturated Soil Culture”. He has Collaboration with Kyoto University in 2016-2018 in the program
“Soybean Genotype Adaptation on Tidal Swamp”, and Melbourne University in 2015-2017 in “Development of
Soybean Saturated Soil Culture on Tidal Swamp”. He has conducted research “Soybean Adaptation under
Saturated Soil Culture on Tidal Swamp” since 2009-until now.
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Phytoremediation — plants remediating environments that
we have contaminated

Maria Greger

Stockholm University, Sweden

Abstract
Phytoremediation is a part within bioremediation and it consists of various remediation techniques
using plants. Phytoremediation uses plants to remove, degrade or render contaminants harmless. It
is possible to remediate soil, water and air and the main mechanisms behind are extraction,
degradation and stabilization. Not all plants can remediate; there are a few and they may be able to
remediate specific contaminants. Phytoremediation works best and fastest the lower the
concentration of the contaminant.
The presentation will discuss various forms of phytoremediation and the results showing that
phytoremediation really works. In addition, the presentation discusses also why phytoremediation
works and why it does not.

Biography
Maria Greger got her PhD in Plant physiology 1989 and became an associate professor 1994 at Stockholm
university, in Sweden, where she still is working. She got a part time professorship in plant science at Hedmark
University in Norway 2012-2014. She has been a visiting researcher at Comenius university in Bratislava,
Slovakia, Swedish Agriculture University of Sciences, as well as in Norwegian University of Environmental
Sciences in Ås, Norway. She has been working with phytoremediation since 1992 in, which area 9 of her 11 PhD
students have produced thesis. She was Swedish delegate in 3 EU COST programs on phytoremediation
between 1998-2013. In 2014 she started a phytoremediation company, PhytoEnvitech AB.

AGRONOMY AND AGRICULTURAL RESEARCH | PLANT
AND ENVIRONMENT | PLANT STRESSPHYSIOLOGY |
PLANT BIOCHEMISTRY AND PLANT PHYSIOLOGY |
ENVIRONMENTAL HEALTH| GREEN CHEMISTRY |
RECYCLING TECHNOLOGIES | GREENHOUSE EFFECT,
GLOBALWARMING & CLIMATE CHANGE | AIR
POLLUTION & TREATMENT
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Functional redox links between lumen thiol oxidoreductase1 and
serine/threonine-protein kinase STN7
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2

Abstract
In response to changing light quantity and quality, photosynthetic organisms perform state
transitions, a process which optimizes photosynthetic yield and mitigates photo-damage. Upon
overexcitation of PSII, the plastoquinone pool of the photosynthetic electron transport chain is overreduced. Consequently, plastoquinol (PQH2) binds to the Qo site of the Cyt b6f complex resulting in
the activation of the protein kinase STN7 which phosphorylates the light-harvesting complex of PSII
(LHCII). Upon phosphorylation, mobile LHCII migrates from PSII to PSI, thereby rebalancing the
light excitation energy between the photosystems and restoring the redox poise of the
photosynthetic electron transport chain. Two conserved cysteines forming intra- or intermolecular
disulfide bonds in the lumenal domain of STN7 are essential for the kinase activity although it is still
unknown how the activation of the kinase is regulated. In this study, we show that lumen thiol
oxidoreductase1 (LTO1) is co-expressed with STN7 in Arabidopsis thaliana and interacts with the
lumenal domain of STN7 in vitro and in vivo. LTO1 contains thioredoxin (TRX)-like and VKOR
domains which are related to the disulfide-bond-formation (Dsb) system in bacteria. We further
show that the TRX-like domain of LTO1 is able to oxidize the conserved lumenal cysteines of STN7
in vitro. In addition, loss of LTO1 affects the kinase activity of STN7 in Arabidopsis. Based on these
results we propose that LTO1 helps to maintain STN7 in an oxidized active state in state 2 through
redox interactions between the lumenal cysteines of STN7 and LTO1, which provides new insights
into the rapid light-acclimation mechanism in response to the fluctuating light conditions.

Biography
Xiumei Xu is a professor in School of Life Sciences at Henan University. She graduated from University of
Chinese Academy of Sciences in 2014 with a PhD in plant biology. From 2015-2016, she was a postdoc fellow in
Pro. Lixin Zhang’s lab in Institute of Botany, Chinese Academy of Sciences. She was a research assistant in
Institute of Botany from 2017-2018. She joined Henan University as a professor in 2019.
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Environmental heavy metal concentrations cause ultrastructural
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in L.riparium (Hedw.) Warnst
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Abstract
The aquatic moss Leptodictyum riparium can accumulate, and seemingly tolerate, very high
concentrations of toxic metals, with slight apparent damage. Here we report the effects on
ultrastructure, photosynthetic yield, glutathione (GSH), phytochelatin (PC) synthesis and nitrogen
metabolism in L. riparium exposed to heavy metals. The stressed conditions simulate
concentrations of Cu, Zn, Cd, Pb detected in one of the most contaminated freshwater sites in
Southern Europe: Regi Lagni (CE, Italy). Transmission Electron Microscopy indicated an increase of
ultrastructural damages related to heavy metal concentrations. Photosynthetic yields were analysed
by Fv/Fm and PI parameters. These indicated a steady decrease of photosynthetic efficiency
correlated with the heavy metal concentrations. HPLC approach was used to analyse different PC
and GSH. PC2 were constitutively synthetized in control samples while no constitutive PC3 and
PC4 synthesis was reported. Moreover, all the analysed PCs increased linearly with heavy metal
concentrations. GSH levels remained stable in exposed samples compared to controls. Cytosolic
and vacuolar localization of thiol peptides was performed by means of the fluorescent dye
monochlorobimane and subsequent observation with confocal laser scanning microscopy. Nitrogen
metabolism was investigated analysing NADH-GOGAT and GDH activities and NR and GSs protein
occurrences. A significant increase of GDH and NADH-GOGAT activities was reported upon heavy
metal concentrations. Immunoblotting analysis revealed an increase of the chl-GS2 while no
significant increase was detected in the cyt-GS1. NR showed a slight increase at lower heavy metal
concentrations. The present study gives new insights into the molecular events underlying the
metal-tollerance of the aquatic moss L. riparium exposed to environmental heavy metal
concentrations.

Biography
Cianciullo Piergiorgio has completed his BSc in Biological Sciences and MSc in Ecotoxicology. He started my
research work in Naples under the tutorship of prof. Adriana Basile studying the expression of HSP70 in heavy
metal stressed L.riparium. After a brief stay in Siena for my MSc, he moved to the Institute of Evironmental
Assessment and Water Research in Barcelona where, under the guidance of prof. Cinta Porte Visa, He
researched on the endocrine and lipidic disturbances caused by xenobiotics in M. galloprovincialis. Currently, he
is in a PhD program at the University of Naples studying the physiology of metal tollerance in the bryophytes
under the tutorship of prof. Adriana Basile.

12
Evidence of metabolic competition
glutathione biosynthetic pathways

Rachel Amir
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Migal-Galilee Research Institute, Israel
Tel Hai College, Israel

Abstract
Cysteine, the first organic sulphur-containing metabolite, serves as a precursor for the synthesis of
glutathione and methionine, two metabolites that are central to plant growth and survival.
Glutathione plays a crucial role in the defence against a diverse environmental stresses due to its
antioxidant function, while methionine is a protein constituent, and through its first metabolite, Sadenosylmethionine, regulates essential processes required for plant growth. To reveal the relations
between glutathione and methionine, we used tobacco plants overexpressing the regulatory enzyme
of methionine biosynthesis pathway, cystathionine γ-synthase (CGS) (FA plants). FA plants were
significantly more sensitive to oxidative stress than wild-type (WT) plants. Measuring the levels of
glutathione in WT plants exposed to oxidative stress (6 h of 150 mM H2O2) shows that its level
significantly increased, while the level of methionine significantly decreased, compared to untreated
plants. Such significant differences were not observed in FA plants. Feeding and metabolic profiling
analyses indicated the existence of metabolic competition between the biosynthesis pathways of
methionine and glutathione on their common precursor, cysteine, and that this competition is more
crucial under oxidative conditions. Immunoblot and transcript analyses had shown that the protein
expression level of CGS was significantly reduced, unlike its transcript, when the level of glutathione
increased in plants. Further studies have shown that glutathione covalently binds CGS and then
reduces its stability. This reduction in CGS and thus in the flux towards methionine and its
associated metabolites leave more cysteine that required for the synthesis of glutathione during
oxidative stress.

Biography
Rachel Amir's lab is researching the field of essential amino acids and especially methionine metabolism in
plants. For this purpose, a number of genetic manipulations were carried out by excess expression of enzymes in
the methionine synthesis and degradation pathways and the implications of these manipulations were studied
at gene expression levels, phenotype and metabolic profiles. Also, the role of cysteine, which is a substrate for
methionine and glutathione synthesis, is studied. Glutathione has a major role in protecting plants during abiotic
stresses. The group also studies the effect of metabolites of the aspartate family on methionine synthesis and its
accumulation.
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Novel sustainable tools for the analysis of plastics migrants in
environmental matrices
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2
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2
2
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Abstract
The application of different strategies based on the 12 Principles of green chemistry plays a key role
on the performance of sustainable chemistry. The use of novel materials that offer low toxicity and
high biodegradability has become one of the most important action lines in the field.
Deep Eutectic Solvents (DESs) have grabbed remarkable attention in the last few years as
extraction solvents. These materials present low toxicity and high biodegradability, which is
especially remarkable for the so-called natural-DES (NaDES), that are constituted by primary or
secondary metabolites and other compounds usually present in cells. Such aspect provides them
great biocompatibility and almost absence of toxicity. Besides, they can be customised to increase
the effectiveness of the extraction.
Metal-Organic Frameworks (MOFs) are porous nanomaterials constituted by metal ions linked by
coordination bounds to organic ligands. These new materials have surged as interesting alternatives
to the classical sorbents usually applied for the extraction of organic contaminants. Their high
surface area and easy functionalisation that provide them high extraction capacity as well as large
selectivity, make them excellent sorbents.
In this work, two different methodologies based on the application of DES as extraction solvents and
MOFs as sorbents, respectively, have been proposed for the evaluation of plastic migrants with
demonstrated negative effect on the environment and human health. With this objective, two
different extraction approaches based on liquid phase microextraction and matrix-solid phase
dispersion combined with chromatographic separation coupled to mass spectrometry were
developed, optimized, and successfully validated for the analysis of phthalates in different
environmental matrices. Results showed the suitability of these novel materials for the assessment
of this group of organic contaminants in water and soil samples and pointed out its possible
application to other groups of analytes and matrices in the same field.

Biography
Dr Bárbara Socas Rodríguez carried out her PhD at the University of La Laguna (ULL). After that she worked as
a researcher at the Agrofood Techniques Services at the ULL using the state-of-the art of chromatography
techniques. From April 2018 until March 2019, she worked as temporary lecturer at the Department of
Chemistry at the ULL. Then, she got a postdoctoral position at the Green Technology Group at the University of
Lund (Sweden). Since May 2020 she is working as a postdoctoral researcher at the Foodomics Group at the
Institute of Food Science Research of the Spanish National Research Council.
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Association between semen quality and meteorological variables
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Abstract
Semen analysis is an indispensable tool for assessing male fertility potential. It provides essential
information on male genital tract functionality, such as testicular sperm production, duct obstruction,
and accessory glands secretion. The evaluation of associations between risk factors and semen
quality is fundamental for clinical management. This blind cross-sectional study assessed the
association of meteorological variables (temperature, humidity, pressure, sunshine duration,
temperature-humidity index, apparent temperature, and simplified wet-bulb globe temperature)
during spermatogenesis upon human semen quality. A large cohort of men (n=11657) was
subjected to a thorough semen evaluation, which included the assessment of semen volume, sperm
concentration, motility, vitality, morphology, round cells, membrane competence, nuclear maturity,
and sperm kinematics following the World Health Organization guidelines (2010 Manual) and
internal/external quality assurance standards at LAR andrology laboratory in Córdoba, Argentina. As
a result, sperm quality parameters were negatively affected in summer when compared to winter,
and there was a significant decrease in sperm kinematics between winter and spring. A predictor
selection algorithm followed by regression analysis revealed that changes in sunshine duration and
humidity were significantly associated to changes in semen quality. Highest/lowest sunshine
duration and humidity quantiles resulted in decreased sperm concentration, motility, vitality and
membrane competence, nuclear maturity, and sperm kinematics associated to highest sunshine
duration and lowest humidity periods. Altogether, these findings highlight the relevance of
environmental studies for predicting alterations in male reproductive health associated to variations
in meteorological variables, especially considering the current climate changes around the planet
due to global warming and its consequences for human health.

Biography
Dr Verón is an Argentinian geneticist graduated with a PhD in Pharmacy and Biochemistry from the University
of Buenos Aires. He is currently a postdoctoral fellow in the Laboratory of cell-cell interaction in reproduction
and cancer, at the Institute of Biology and Experimental Medicine (IBYME) in Buenos Aires, Argentina. He
participates in research projects regarding male infertility and sperm physiology, and has published several
articles on semen analysis and its association with clinical factors, lifestyle, and meteorological variables. He
also trains scientific students and participates in technology transfer by counseling and providing scientific
services.
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Evaluation of the impact of separative collection and recycling of
municipal solid waste on performance: An empirical application for
Chile

Paula Llanquileo-Melgarejo*, María Molinos-Senante
Pontificia Universidad Católica de Chile, Chile

Abstract
The collection of municipal solid waste (MSW) is a public service with notable impacts on the
environment and public health, but still very little explored in developing countries such as Latin
America. The main objective of this study was to evaluate the impact of the selective collection and
recycling of MSW in the performance of the provision of MSW services by municipalities. Using the
data envelopment analysis (DEA) method, efficiency and eco-efficiency scores were analyzed and
compared for a sample of 298 municipalities in Chile. Efficiency estimation focused on the economic
performance of municipalities in providing MSW services, while eco-efficiency also integrates
environmental performance in the evaluation. The results showed that the selective collection and
recycling of MSW has a significant impact on the performance of the municipalities. The percentage
of efficient and eco-efficient municipalities is deficient (4.70% and 4.36%, respectively), which
shows the significant margin of improvement in the performance of Chilean municipalities in the
management of MSW. Efficient and eco-efficient municipalities are heterogeneously distributed
throughout the country, revealing the lack of collaboration between municipalities at the regional
level. Finally, external factors such as the population served, population density, tourism, and waste
generated per capita were studied, which are exogenous variables to the management carried out
by municipalities, which affect the differences between efficiency and eco-efficiency scores. The
results and conclusions of this study are of great relevance for policymakers at regional and local
levels to improve the management of MSW in the context of circular economy and sustainability.

Biography
Paula Llanquileo-Melgarejo is a candidate for a doctor of Engineering Sciences, Civil Engineering area from the
department of Hydraulic and Environmental Engineering of the Pontificia Universidad Católica de Chile. She is
Chemical Engineer, and her works included agricultural, cosmetic, renewable energy industries, participating in
the production area and management processes. As PhD Candidate, her objective is to contribute with
solutions applicable to the industry. Her research and work interests include waste management, circular
economy, evaluation of technical-economic projects of an environmental nature, renewable energies, chemical
processes and projects in the cosmetic, agricultural and food industries. Moreover, she has presented her
research on Waste Management at conferences in Chile, Germany, Greece, Italy, Spain. She has also
collaborated in the Climate Change Challenges project organized by the University of Otago (2020), New
Zealand, and Romanian researchers in Waste Management in rural populations focused on Latin America. She is
active as a peer reviewer for related environmental journals and wants to continue contributing where
necessary, always to apply science to real problems that we are currently experiencing worldwide.
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Modeling the impacts of current/future climate changes on terrestrial
biosphere productivity

Sadia Alam Shammi
Mississippi State University, USA

Abstract
Terrestrial biosphere which circulates energy between earth surface and biosphere is continuously
changing due to climate change. Now monitoring and maintaining terrestrial biosphere productivity
(TBP) is a national goal. Terrestrial Biosphere is a complex system. Forest and Grassland are two
main components of terrestrial biosphere that involved in circulation of energy through the process
of photosynthesis, transpiration, and evapotranspiration etc. Due to climate change, urbanization,
and deforestation and so on, the terrestrial biosphere is decreasing day by day. According to USDA
(United States Department of Agriculture) forest service, the forests and lands of United States area
are under threats of climate change. This study aimed to identify the changes of TBP of forest and
grassland of across 48 states of USA and Alaska. There is about 154 national forest and 20
grasslands around all over USA. This study is focusing on a remote sensing approach to propose
climate change metrics for terrestrial biosphere from a time series of 2000 to 2020 of MODIS
(Moderate Resolution Imaging Spectroradiometer) 16-day 250-meter NDVI (Normalized Difference
Vegetation Index) data. As a climate change indicator this study will be using NOAA station data for
precipitation and temperature (minimum, mean and, maximum). This study is aimed to address
climate change impacts on forest and grasslands. This study will be helpful to monitor the terrestrial
biosphere productivity to reduce the continuous climate change impacts.

Biography
I am currently working as an intermittent worker (researcher) at Mississippi state university (MSU), USA. I have
completed my PhD in earth and atmospheric sciences from MSU in summer 2021. I also completed MSc and BSc
in soil, water and environment at University of Dhaka, Bangladesh. My research specialties are in the areas of
remote sensing, GIS, agriculture, environment, earth science.
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Trend estimation and forecasting of atmospheric pollutants in the
Metropolitan Zone of Mexico City, through a non-parametric
perspective

José Eliud Silva Urrutia
Anahuac University Network, Mexico

Abstract
Trends and forecasts of the main atmospheric pollutants (O3 , SO2 , NO 2, CO, PM 10, PM 2.5, NO and
NOx) are estimated by regions in the Mexico City Metropolitan Area (MCMA) with maximum daily
data from 2008 to 2018. A non-parametric statistical smoothing controlled technique based on the
Hodrick and Prescott filter and estimated through the Kalman filter, is used. Both point and interval
estimates, as well as their respective forecasts are generated. Estimates are compared against the
environmental standard for Mexico City (NADF-009-AIRE-2017), and it is evident that, in general,
they are still distant from good air quality in the MCMA, as opposed to CO and NO2 . The remaining
pollutants have trends and forecasts that are far from the permissible limits.

Biography
José Eliud Silva is an actuary graduated from UNAM, a master in demography from El Colegio de México and a
doctorate in Mathematical Engineering with a specialty in Statistics from the Carlos III University of Madrid. He
has developed professionally in insurance companies, as an advisor to research projects in Population Councils
and in the Ministry of Health; He was a CENEVAL statistician and a Conaculta official. He has taught courses at
the United Nations (headquarters in Mexico); He has also taught undergraduate and graduate degrees at
UNAM, El Colegio de México, Universidad Carlos III de Madrid, itam and the Instituto Tecnológico de
Monterrey. He was the third place winner of the Gustavo Cabrera Demographic Research Contest of El Colegio
de México in its 2010 edition. Among his most recent publications are: Guerrero, V., Silva, E. & Gómez, N.
(2014). He is currently a full-time professor at Anahuac University.
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Epidemics of wheat yellow rust and
conditions in Gharbia Province, Egypt
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2
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Plant Pathology Research Institute, Egypt
Central Laboratory for Agriculture Climate, Egypt

Abstract
Wheat yellow rust (stripe rust) caused by Puccinia striiformis. f. sp. tritici, is one of the most
damaging diseases of wheat worldwide. One hundred and fifty-six commercial wheat fields were
evaluated for yellow rust epidemics in Gharbia province, Egypt during the 2019 to 2021 seasons.
The wheat varieties commonly cultivated in these fields are Gemmeiza11, Gemmeiza12, sids12,
Sakha94, Misr1, and Misr2. Levels of yellow rust severity varied according to the year, and wheat
variety. Gemmeiza11, Sids12, and Misr1 were the most susceptible varieties during the evaluation
period. Temperature, relative humidity, and rain variables based on the regional climate model
imeto2 (http//meto.at/farmview/) were recorded during the most critical infection period (JanuaryMarch). The high disease epidemic was linked to the number of rainy days combined with the
minimum temperatures within the range of 6−8°C and relative humidity (RH) above 60% followed by
consecutive days with minimum temperature within the range of 7−10°C and RH% > 60% during the
first of January to the 5th of February, 2019 and 2020 growing seasons. While, from 11 to 20
January 2021, low yellow rust severities were detected with a relative humidity of 58% and rainfall of
0.77 mm.

Biography
Moustafa Elshamy was born on 24/ 10 /1952 and works as a head researcher at Plant Pathology Research
Institution, ARC, Egypt, and I have experience in plant diseases especially, wheat diseases. He has about thirtyfive publications in both regional and international journals concerned with plant diseases. The experience in
wheat pathology gave him enthusiastic concern with modern methods in plant disease detection and how to
apply a new method of controlling diseases. He currently lives in EL MAhalla Elkobra near Gemmeiza station
where he works.
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Enhance reforestation success while conserving water

Valasia Iakovoglou
International Hellenic University, Greece

Abstract
Researchers indicate that one of the predicted climatic alterations is the increased aridity levels at
some parts of the world. The Mediterranean region has shown higher frequency and intensity of
drought events that pose many obstacles, particularly when restoring sites to safeguard ecosystem
biodiversity. Research have shown that seedlings that have undergone a period of stress, can better
overcome adverse growth conditions. Seedlings of forest species were subjected to irrigation
treatments. The results indicated that seedlings treated with reduced water frequency prior to field
transplanting, were able to successfully maintain their growth. Consequently, the benefit in applying
this treatment was dual; save water while producing seedings that were successfully transplanted
under field semi-arid Mediterranean summer growth conditions.

Biography
Dr Valasia Iakovoglou is a distinct graduate of Iowa State University, USA. She has more than 20-yrs of
national/international research and teaching experience as an ecophysiologist/silviculture expert in seedling
production and restoration/conservation of ecosystems with emphasis on biodiversity under the challenges of
climate change. She has received numerous scholarships, awards and recognitions. She is an editor of nine
international journals and a reviewer in more than fifteen with one of them being the Intergovernmental Panel
on Climate Change (IPCC). She has more than 100 publications (such as books/book chapters and peerreviewed scientific papers). She is active in many scientific societies such as the Mediterranean Experts of
Climate and environmental Change (MedECC) and associations such as the “Association of Inter-Balkan
Woman’s Cooperation Societies (AIWCS)” of UNESCO Center, where she serves as Board Member. Currently,
she is the director of the Ecotourism Sector of the UNESCO chair Con-E-Ect.
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Plant adaptation in relation to the environment: Understanding the
development of the root system creates opportunities
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Abstract
Plant shape is a primary determinant of productivity and yield. The above ground plant shape
controls the light interception and photosynthesis, whereas the below ground root architecture is
important for the interaction with the soil abiotic and biotic factors, anchoring in the soil and uptake
of water and nutrients. The plant root system is determined by roots with different origins, i.e. the
primary root that has been initiated during embryogenesis while secondary roots are formed post
embryonically. These consist of lateral roots that are primed in the primary root meristem using the
PLT3, 5, 7 pathway, and secondary roots mediated by a the novo pathway. Intriguingly, whereas
these pathways are initiated by different cues and activate a different set of transcription factors,
preliminary data shows that the downstream pathways overlap and activate the same set of stem
cell niche factors. The shape of the plant root system can also be affected by plant growthpromoting rhizobacteria (PGPR). We have identified a Pseudomonas strain that causes primary root
arrest but induces increased lateral root formation. To get a better understanding how we can shape
plant roots, we will try to unravel key genetic factors involved in specification and growth of new
primordia and how they are controlled by environmental factors.

Biography
After my PhD work on pattern formation in plants, I have developed as an independent PI from 2004 onward
trying to unravel the regulation of gene networks involved in root architecture. At the moment, I am the interim
chair of the cluster plant developmental biology. The cluster is multi-disciplinary and consists of the chairs Cell
Biology, Molecular Biology and Plant Developmental Biology. In the initial years of my career I was involved
setting the foundation for the root as a model system of plant development and in the identification of the root
stem cell niche and auxin maxima involved in regulating the key transcription factors involved in this process.
The present aim of my research group is to understand the genetic networks underlying multicellular
complexity in plant organ formation like embryo, root, lateral root and regeneration.
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Revitalizing the global alliances for sustainable development: Analyzing
the viability of sustainable development goal 17. A multi-actor
governance approach

Elena Bulmer
EAE Business School, Spain

Abstract
The seventeenth sustainable development goal of the United Nations, partnerships for the goals
aims to strengthen the means of the implementation and revitalize the global partnership for
sustainable development. The successful implantation of the UN´s seventeenth sustainable
development goal will aid the execution and achievement of the other sixteen goals.The research
explores the importance and viability of sustainable development goal 17, using a case study based
in Valencia, Spain. Data collection was done using desk-based research and semi-structured
interviews. The interview process was performed between October 2018 and October 2019. In total,
21 different stakeholders were interviewed. For the data analyses, a stakeholder register, PowerInterest Matrices, and a stakeholder map were used, and to complement the latter narratives were
developed. The different analyses showed that most project stakeholders supported the project,
while there was really only one stakeholder, the fishermen themselves, who were reticent about
participating. However, it was shown over time that by developing a common vision with them, the
fishermen came onboard the project and collaborated with the scientists. Stakeholder engagement
analyses are especially useful in the application of sustainable development goals at the project
level.

Biography
Elena Bulmer has completed PhD from the Complutense University of Madrid. She has 15 years of international
experience in the management of environmental conservation and biodiversity projects. She is a professor and
researcher at EAE Business School (Madrid, Spain).
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Olfactory response of pollen beetle to essential oils

Ivan Juran*, Tanja Gotlin Culjak, Maja Cačija
University of Zagreb, Croatia

Abstract
The development of resistance of the pollen beetle, as the economically most important rapeseed
pest, to insecticides as well as the loss of active substances due to legal regulations is a constant
problem for producers. New alternative non-chemical methods are needed for successful control of
this pest. According to literature, few essential oils have repellent effect on the site behavior of
pollen beetle host plants. In this study, six essential oils (Lanavdula anugstifolia, Mentha arvensis,
Eucalyptus globulus, Citrus limon, Pimpinella anisum and Ocimum basilicum) were compared using
a six-channel olfactometer and the tests were adopted and conducted according
to Daniel (2014).
2
The essential oils were diluted 1:10 in acetone and 40 µl was applied to a 4 cm filter paper placed
in a plastic cups. One control was filter paper treated with acetone only and another with no odor.
Ten adult pollen beetles, previously starved for 48 h, were placed in the olfactometer arena in the
center of the 1 cm diameter circle. Three replicates were performed per treatment. The choice of
each individual that crossed the line of the circle towards the odor within 90 seconds was recorded.
Beetles that did not cross the line of the circle were excluded from the analysis. The highest
repellency response was recorded for the essential oils of E. globulus and O. basilicum. Majority of
the adult pollen beetles were attracted to P. anisum and O. basilicum. The results indicated that the
repellency of essential oils could be combined with trap crop plants in the development of new
strategies for pollen beetle control.

Biography
Assistant professor Ivan Juran graduated 2008 and received PhD 2015 at the field of plant protection
(agricultural entomology) at University of Zagreb Faculty of Agriculture. He was involved into several national
and international research projects. During 2014, he spent three months at Rothamsted Research as visiting
researcher. He was local organizer of the 17th meeting of the IOBC Working Group “Integrated Control in
Oilseed Crops” held in Zagreb in September 2018. His interests include entomology, pesticide application
techniques, non-chemical pest control, vegetable pests, remote sensing in entomology.
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Effect of natural insecticides and acaricides on predatora mite Neoseiulus
Cucumeris (Oudemans, 1930)

Maja Cacija*, Virna Gres, Doria Kelemen, Ivan Juran
University of Zagreb, Croatia

Abstract
The predatory mite Neoseiulus cucumeris (Oudemans, 1930) of the family Phytoseiidae is
considered one of the most important natural enemies for biological control of greenhouse pests.
Their efficiency is sufficient to keep pests below critical numbers but not to control them completely,
often requiring additional insecticide treatment. Natural insecticides and natural products belong to
the group of safe protective agents, but their use in combination with predatory mites should also be
investigated. The aim of this research was to investigate possible negative effects of natural
insecticides on predatory mites. Petri dishes were treated with three different active ingredients
(pyrethrin, abamectin and spirodiclofen as a standard acaricide) in five replicates, each containing
five individuals of predatory mites. Acute insecticidal activity was tested 24 hours after treatment
and residual activity on the seventh day after treatment. No active ingredient had an acute effect on
the mite. Pyrethrin showed the highest efficacy on the last day of the test and was classified as a
moderately harmful insecticide. Abamectin and spirodiclofen showed the lowest efficacy and were
classified as harmless. With the present results, the natural insecticide abamectin and the standard
acaricide spirodiclofen were found to be the safest for use and could be recommended when the
predatory mite N. cucumeris needs to be combined with insecticide treatments.

Biography
Maja Čačija is an assistant professor at the faculty of agriculture, University of Zagreb. She was born in Osijek,
Croatia, and graduated from the University of Science in Zagreb with a degree in Molecular Biology. Since 2009,
she has collaborated on 14 scientific and professional projects and attended 17 courses. She has a diploma as a
‘Leader of development and implementation of projects financed from EU funds’, and was even awarded ‘Onetime annual award for special contributions’ by the Faculty of Agriculture Foundation. Her interests include
entomology, integrated pest management and molecular biology, with a focus on natural enemies and biological
control of pests.
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Indoor air quality in a fitness centre with focus on fine and ultrafine
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Abstract
The predatory mite Neoseiulus cucumeris (Oudemans, 1930) of the family Phytoseiidae is
considered one of the most important natural enemies for biological control of greenhouse pests.
Their efficiency is sufficient to keep pests below critical numbers but not to control them completely,
often requiring additional insecticide treatment. Natural insecticides and natural products belong to
the group of safe protective agents, but their use in combination with predatory mites should also be
investigated. The aim of this research was to investigate possible negative effects of natural
insecticides on predatory mites. Petri dishes were treated with three different active ingredients
(pyrethrin, abamectin and spirodiclofen as a standard acaricide) in five replicates, each containing
five individuals of predatory mites. Acute insecticidal activity was tested 24 hours after treatment
and residual activity on the seventh day after treatment. No active ingredient had an acute effect on
the mite. Pyrethrin showed the highest efficacy on the last day of the test and was classified as a
moderately harmful insecticide. Abamectin and spirodiclofen showed the lowest efficacy and were
classified as harmless. With the present results, the natural insecticide abamectin and the standard
acaricide spirodiclofen were found to be the safest for use and could be recommended when the
predatory mite N. cucumeris needs to be combined with insecticide treatments.

Biography
Cátia Peixoto obtained her master degree in 2014 in “Chemical Engineering - Environmental Protection
Technologies” in the Instituto Superior de Engenharia do Porto, Portugal. Between 2016 and 2019, she worked
as senior technician in environment and safety area. Since 2019, she has begun her research as a PhD fellow in
the field of indoor air quality.
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Production of retroreflective glass microsphere from rice husk ashes

Chiara Valsecchi*, João Manoel Martins Marçal,
Juliano Pase Neto, José Vinicius Marks Machado, Luis
Enrique Gomes Armas, Jacson Weber de Menezes
Federal University of Pampa, Brazil

Abstract
Rice husk is an agricultural waste extremely abundant worldwide, being 20% of the rice harvest
weight. Only in Brazil, annually they are produced more than 2, 5 million tons of rice husk. Large
amounts are commonly and wrongfully discarded, causing soil desertification. Moreover, rice
treatment plants might burn the rice husk for thermal energy, generating another waste product, the
rice husk ashes (RHA). Because it is known that RHA presents a very high silica content, and due
to the high demand of quartz extraction for glass manufacturing, in this work we demonstrate the
use of RHA as an alternative source for silica-based glass, like borosilicate glass. In order to
produce optical transparent glass in the visible region, appealing for the glass industry, it was first
necessary to contrast the metallic impurities of manganese and iron, which content depends on the
rice plant physiology, that might give color to the final product. With the demonstration of a solid
process to produce borosilicate glass with similar transparency (>70%) to commercial glass, it was
possible to fabricate retroreflective microsphere for road signaling. The spherolization process was
carried out with a horizontal flame of oxygen/LPG at 1 Kgf/cm2 to 1 Kgf/cm2 ratio. The process is
more than 80% efficient in producing microsphere with less than 200 mm in diameter, with density
of 2.5 g/cm3, fully in compliance with the Brazilian regulation for horizontal road signaling, ABNT
16184. Overall, with this work, we demonstrated that industrial-like glass with real commercial
application can be easily produced, through a sustainable process, using the bio-waste RHA.

Biography
Chiara Valsecchi graduated in chemistry from the University of Milan, Italy, in 2009. She did her graduation at
the University of Victoria, Canada. Here, her research aimed at the development of a new generation of
plasmonic nanosensors for cancer detection. After moving to Brazil, she obtained her PhD in Chemistry (2018),
studying the solvent-solvate interactions of ionic liquids by molecular dynamics. Since 2016, she is a Professor
at the Federal University of Pampa, Brazil, working on the development of new industrial sustainable materials,
like glass and adsorbents for water treatment, from the bio and agricultural waste present in the region.
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Metabolic engineering of the interacting pathways of Glu-Orn-Arg-Propolyamines and GABA to increase biomass production in a hybrid
poplar

Subhash C Minocha
University of New Hampshire, USA

Abstract
Our research is focused on evaluating the feasibility of enhancing carbon and nitrogen assimilation
in plants through genetic manipulation of the metabolism of polyamines, a group of high nitrogen
metabolites with critical physiological functions in all organisms. Our long-term goal is to produce
transgenic plants of a short-rotation tree crop - i.e., a hybrid poplar (Populus nigra x maximowicziiNM6), which is used world-wide for bioenergy production and phytoremediation. The current results
with cell cultures of this clone and also with Arabidopsis thaliana show that genetic manipulation of a
single step in the polyamine biosynthetic pathway (i.e., conversion of ornithine to putrescine) in
poplar cells as well as in Arabidopsis plants can lead to increased assimilation of both nitrogen and
carbon. While ornithine is typically not an abundant amino acid, the metabolic flux of nitrogen
through ornithine (into the products for which it serves as a precursor) is presumably quite rapid and
high. The diamine putrescine is an essential metabolite for tolerance to drought, freezing, salinity,
and oxidative stress among other type of abiotic and biotic stresses. In addition to their role as
stress-protective compounds, polyamines participate in key developmental processes mediated by
specific signaling pathways involving gamma-aminobutyric acid (GABA), nitric oxide, and ethylene.
Using the techniques of HPLC, radioactive precursor feeding, transcriptomics and metabolomics,
we found that increased accumulation of putrescine: (1) is not accompanied by similar increases in
spermidine and spermine, (2) does not affect the turnover rates (half-life) of any of the three major
polyamines, (3) is not accompanied by alterations in the expression of a broad spectrum of genes in
the Glu-Orn-Put-Spd-Spm-GABA pathway; and (4) does not affect the production of Put via the Arg
pathway. Many of the genes whose expression is altered in response to over production of
putrescine are involved in transcription, translation, membrane transport, osmoregulation,
shock/stress/wounding, and cell wall metabolism. The most noteworthy differences in metabolic
makeup of the cells are in organic acids, carbohydrates and nitrogen-containing metabolites. There
is also a net increase in total carbon and nitrogen accumulation and biomass production in
transgenic cells/plants. 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.
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Dr Subhash Minocha after receiving PhD from University of Washington, Seattle (1972-1974), he 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, he 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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Use of past climatic effects on genetic diversity and
demographic history for conservation planning in a
temperate forest tree

Yang Liu

The University of British Columbia, Canada

Abstract
The biogeographic patterns of organisms are ascribed to evolutionary divergence in response to
climatic, tectonic or biotic events. That said, the biogeographic history affects adaptive evolution by
altering the pattern of genetic variation and provides the background upon which other evolutionary
processes are operating. Hence, the biogeography likely spurs or impedes evolutionary processes
in an indirect way. Yet, how biogeographic histories over time affect genetic variation remains
unknown. Herein I document the impact of geographic landscapes and past climatic fluctuations on
the evolutionary processes that drive population divergence of Populus trichocarpa by assembling
genomic, climatic, and species occurrence data. Based on inferences of demographic history of the
species and tests for niche divergence, results show that the British Columbia (BC)-North and BCSouth populations are ancestral and subject to more recent bottlenecks than the Oregon population.
Consistently, ecological niche modelling illustrates that compared to the Last Glacial Maximum (~21
Ka), the present niche suitability of the BC-North and -South populations is overall marginally
inferior to that of the Oregon population. However, genomic analysis demonstrates that the Oregon
harbors the lowest genetic diversity, possibly due to an extended bottleneck experienced by the
population. The work presented underpins the long-lasting impact of demographic histories on
genetic diversity, rather than highlighting the consequence of recent demographic events (e.g.,
bottleneck in the Holocene epoch; ~12 Ka), likely cascading to eroding genetic diversity and yielding
conservation urgency.

Biography
Dr Liu is an evolutionary geneticist and working at UBC as a Postdoc. He is broadly interested in the ecoevolutionary dynamics of plant populations that have undergone environmental heterogeneity over
spatiotemporal scales. His research aims to provide a holistic understanding of major episodes in plant
demographic and life histories and to inform conservation interventions. To that end, he tackles research
questions at the interface between ecology and evolutionary biology, which integrates genetics and genomics
to elucidate: (1) signal and energy flux in the course of “Environment
Functional Traits
Biodiversity/
Ecosystem Functioning”; and (2) the causes and consequences of such dynamic changes through the lens of
evolution.
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Biological control of the small fruit pest Drosophila suzukii: Efficacy of oral
administration of entomopathogen bacteria

Maurizio F Brivio, Sara Caramella, Maristella Mastore
University of Insubria, Italy

Abstract
Non-native pests are often responsible for serious crop damage; among them Drosophila suzukii
Matsumura (Diptera: Drosophilidae), also named Spotted Wings Drosophila (SWD), endemic to
Southeast Asia has invaded North America and Europe. Due to the spread of SWD, global
production of soft, thin- skinned fruits has suffered severe losses. The control of this pest is carried
out with various methods, but the use of pesticides is still extremely common, however their use is
not recommended because of the negative impact on the environment and human health.
A possible alternative is the use of bio-insecticides, including Bacillus thuringiensis and other
pathogenic bacteria, such as Xenorhabdus nematophila. Biological control has been performed
mainly through the application of single bioinsecticides, but the major limitation is that they produce
appreciable results only in quite long time, so it would be desirable to obtain a significant mortality in
the shortest time of treatment. The use of combinations of more bioinsecticides, could improve the
control of D. suzukii. In this research we started to investigate the effects of administration of
Bacillus thuringiensis, Xenorhabdus nematophila, or its secondary metabolites on D. suzukii larvae.
We assayed the lethal effects of individual bioinsecticides and the injury to the gut of the larvae after
oral uptake of B. thuringiensis. Then we evaluated the improvement of the efficacy of bioinsecticides
after combined administration.
Results of the assays confirm the increased lethality of D. suzukii larvae, probably also due to the
destructive action of Bt on the gut of SWD larvae; since, this alteration promotes the passage of X.
nematophila into the hemocoelic cavity leadingto lethal septicemia of the dipteran.
From the data, it emerges that biological control techniques carried out by means of bioinsecticide
combinations can improve the action, therefore the effectiveness of these methods which could
subsequently be tested and applied in semi-field and field assays.

Biography
Maurizio Francesco Brivio completed his degree in Biological Sciences at the biology department of the
University of Milan and completed its PhD course in molecular and cellular biology by studying the molecular
interactions between germ cells in fishes and mammals with emphasis on oocytes surface antigens and role of
the sperm cytoskeleton in fertilization. Then his research field shifted to the study of innate immunity in Insects
and its modulation induced by the presence of entomoparasite nematodes and their symbionts bacteria. He is
currently assistant professor of animal cell biology in the department of Applied and Theoretical Sciences of the
Insubria University, in Varese (Italy).
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