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IPSAM 2013 Delegate Information 

Meeting Location 

 

Registration for IPSAM 2013 will be held outside the IT125 lecture theatre in the IT building 
on the NUI Galway campus from 08.15-09.00 on Thursday 16th May 2013. 
 
All of the IPSAM2013 talks will be in the IT125 lecture theatre. 
 
Please observe location on campus map above or visit our website at www.ipsam.org for 
more information. 

 

Conference Badges 

All registered participants are required to wear badges at all times. Badges of NUI Galway 

organisers are coloured green.   

Internet access 

Wifi is available throughout the IT building. 

If you intend on using WiFi please use the login details below. 

User Name Password: 
 

9876259T    gvaxp2694 

 

Twitter 

If you are tweeting about the meeting use the hashtag  #IPSAM2013

http://www.ipsam.org/
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IPSAM 2013 Programme 

16
th

-17
th

 May 2013  

National University of Ireland Galway  

 
Thursday 16th May 2013 
 
Registration desk open from 08.15 - 09.00. 
 

08.50: Welcome (Prof. Charles Spillane) 

 

Session 1: Plant Interactions & Phytochemistry (Chair: Dr. Ronan Sulpice) 

 

09.00 Paul Egan (TCD): Variation of nectar toxicity in space, time and habitat – is 

there evidence for functional significance? 

 

09.20 Catherina O’Keefe (LIT): Is ragwort a medicinally active plant? 

 

09.40 Brian Murphy (TCD): Fungal infection in barley roots – friend and foe. 

 

10.00 Zsolt Váry (UCD): Identification and characterization of wheat genes 

contributing in plant resistance to the mycotoxin deoxynivalenol. 

 

10.20 Anna Pielach (NUI Galway): Lignin as a contributor to virulence rather than 

defence? – novel insights from parasitic plant haustoria. 

 

10.40 Coffee 

 

Session 2: Plant Molecular Genetics & Epigenetics (Prof. Charles Spillane) 

 

11.00 Antoine Fort (NUI Galway): Polyploidy in Arabidopsis thaliana; parent-of-origin 

and genome dosage effects. 

 

11.20 Peter McKeown (NUI Galway): Gamete fertility and ovule number variation in 
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selfed reciprocal F1 hybrid triploid plants are heritable and display epigenetic parent-

of-origin effects.  

 

11.40 Diarmuid S. Ó’Maoiléidigh (TCD): Genome-wide analysis of the B and C class 

floral regulators in Arabidopsis thaliana. 

 

12.00 Reetu Tuteja (NUI Galway): Sequencing the nuclear and mitochondrial 

genomes of the legume crop pigeonpea – a staple food of the poor. 

 

12.20  Plenary Speaker: Prof. Liam Dolan (University of Oxford): 

Evolution of the interface between plants and the land. 

 

13.05 Lunch 

 

14.20 Fascination of Plants Day 2013 in Ireland (Dr. Zoë Popper, NUI Galway) 

 

Session 3: Paleobotany & Climate Change (Chair: Dr. Zoë Popper) 

 

14.30 Karen Bacon (UCD): Testing the effect of atmospheric composition on leaf 

economic traits – implications for interpreting the plant fossil record. 

 

14.50 Amanda Porter (UCD): Reconstructing the palaeo-environment of the earliest 

known dinosaurs. 

 

15.10 Caroline Eliott-Kingston (UCD): Differences in stomatal conductance across 

phylogenetic and plant functional groups. 

 

15.30 Colin Kelleher (National Botanic Gardens): Saxifrages on the edge – was 

Ireland a refuge for arctic species during past glacial advances? 

 

15.50 Tea 

 

16.10 P. Maratha (UCD): Profiling nitrous oxide fluxes – Evaluation of the effect of 

different land management practices on nitrous oxide emissions. 
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16.30 Lisa Keogh (UCD): Interacting effects of elevated CO2 and temperature on the 

yield and performance of a number of cereals. 

 

Session 4: Algal & Lichen Biology (Chair: Dr. Dagmar Stengel) 

 

16.50 Simrat Kaur (NUI Galway): Carbon fixation by the marine diatom 

Phaeodactylum tricornutum grown under high concentrations of air-CO2 mixtures. 

 

17.10 Maria Cullen: St. Lucia – Lichens of the Caribbean 

 

17.30 Howard Fox (National Botanic Gardens): Algal blooms and other epiphytes 

encountered on twigs from the Tellus Border region of Ireland. 

 

17.50 Svenja Heesch (NUI Galway): Macroalgal taxonomy in the Beaufort Marine 

Biodiscovery Project. 

 

18.10 Best speaker prize (Day 1) 

 

18.15-20.30 Poster Session with over 30 exciting posters registered to date 

(with food/drinks), followed by a tour of Galway pubs and hostelries.  
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Friday 17th May 2013 
 
Session 5:  Plant Development & Molecular Biology (Chair: Antoine Fort) 

 

08.30 Peter Ryder (NUI Galway): Genomic imprinting in plants – A parental tug-of-

war? 

 

08.50 Ali Behpouri (UCD): Characterization of a novel dwarf mutant of Brachypodium 

distachyon. 

  

09.10 Sandesh Rao (NUI Galway): Identification and characterisation of a novel 

mutant sf7 affecting stem fasciation in Arabidopsis thaliana. 

 

09.30 Break 

 

Session 6: Plants, Biodiversity & Ecology (Chair: Dr. Micheline Sheehy 

Skeffington) 

 

09.35 Conor Meade (NUIM): The phylogeography of Minuartia recurva in Ireland and 

Europe. 

 

09.55 Deborah Tiernan (Fingal County Council): Distribution of locally and nationally 

rare flora on Howth head, Co. Dublin using GIS. 

 

10.15 Hannah Mulcahy (NUI Galway): The ecology of grasslands on arterial 

drainage spoil on a section of the River Clare, Co. Galway. 

 

10.35 Sarah O’Loughlin Irwin (NUI Galway): An integrated approach to conserving 

specific Annex I heathland habitats in the Burren, Western Ireland. 

 

10.55 Coffee 

 

11.15 Plenary Speaker: Prof. RMM Crawford (University of St 

Andrews): Gaps in maps: physiological limits to plant distribution. 

 

12.00 Lunch 
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Session 6: Plants, Biodiversity & Ecology (Chair: Dr. Micheline Sheehy 

Skeffington) (continued) 

 

13.00 Joanne Denyer (Denyer Ecology): Should species richness maps be taken at 

face value?  Lessons from bryophyte recording in Ireland. 

 

13.20 Caroline Sullivan (Teagasc Johnstown): Identifying important areas for plant 

biodiversity in Ireland. 

 

13.40 Aidan Walsh (Teagasc Johnstown): Analysis of plant distribution data in 

Ireland supports conservation in the wider countryside beyond protected areas. 

 

14.00 Phoebe O’Brien (NUI Galway): A comparative ecological study of Euphorbia 

hyberna in Co. Galway and Co. Cork, Ireland. 

 

Session 7: Forestry & Tree Biology (Dr. Colin Kelleher) 

 

14.20 Ellen O’Connor (Teagasc Ashtown): The distribution of alder plus-trees in 

Ireland and early results from progeny trials in the alder breeding programme.  

 

14.40 Olga Grant (UCD): Determinants of variation in late season growth in 

genetically diverse Sitka spruce (Picea sitchensis). 

 

15.00 Philippe Cubry (National Botanic Gardens): Assessing provenance of Irish tree 

species in a European context – a part of the FORGEN project. 

 

15.20 Rory Lunny (QUB): Understanding the dynamics of intercropping agroforestry 

with short rotation coppice. 

 

15.40 Irish Plant Scientists Association (Prof Bruce Osborne, UCD)     

 

15.50 Coffee 
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Session 8: Crop Sciences & Economic Botany (Dr. Peter McKeown) 

 

16.10 John Archer (AFBINI): A disease assessment tool for assessing Lolium 

perenne for Drechslera siccans as part of a breeding programme. 

 

16.30 Gerard Hoppé (AFBINI): A study of the complex relationships between variety 

maturity, growing conditions and defoliation regimes in Lolium perenne. 

 

16.50 Sylvester Ogbonuju (UCD): Responses of seedlings of wildplant food 

resources. 

 

17.10 Michael Cairns (AFBINI): Investigating the effects of water treatment residuals 

on phosphorus mobility derived from biosolid application to willow coppice.  

 

17.30 Edna Curley (NUI Galway): Impact of biochar to soil on crop performance and 

soil physical properties in Ireland. 

 

17.50 Best speaker prize (Day 2) & Poster Prizes 

 

18.00 Concluding remarks (Prof. Charles Spillane) 

 

End 
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Abstracts – IPSAM 2013 Oral Presentations 
 

Keynote Speakers 
 
Day 1: Professor Liam Dolan, University of Oxford 
 
Evolution of the interface between plants and the land 
 
The appearance of multicellular plants with differentiated organs systems on land over 475 

million years ago led to the development of the first complex terrestrial ecosystem in the 

history of the planet. We showed that the appearance of land plants is likely to have caused 

dramatic global cooling and likely contributed to global cooling and mass extinction at the 

end of the Ordovician. A further aim of our research is to identify the genetic mechanisms 

that control the differentiation of cells at the plant soil interface and investigate how this 

mechanism changed over Earth's history. Our research has focused on the development of 

specialised filamentous cells on the root surface that play critical roles in the uptake of these 

essential nutrients from the soil. The discovery of the mechanism underpinning the growth 

and development of cells at the plant-soil interface provides insight into fundamental 

mechanisms of development and evolution. It also provides tools that can be used to 

develop technologies for the generation of crops with enhanced nutrient uptake capacity. 

Such yield-enhancing technologies can contribute to the sustenance a growing world 

population once there are regulatory mechanisms in place that ensure access to technology 

and food, irrespective of income or geography. 

 
Day 2: Professor R.M.M. Crawford, University of St. Andrews 
 
Gaps in maps: physiological limits to plant distribution 
 
A selection of case histories is discussed where information from plant distribution maps 

combined with physiological data and genetic information can be related to gaps in species 

distribution. One example is the absence of  water lilies from Orkney. Other case histories  

include the southern limits for the survival of  northern woody and herb species. In 

additions anomalies in the position of the  boreal treeline can be explained by physiological  

responses to both climatic and edaphic factors. Recent  genetic and physiological studies 

also shed light on the origins of  disjunct distributions in arctic-alpine species. 
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Session 1: Plant Interactions & Phytochemistry (Chair: Dr. Ronan 

Sulpice) 
 

Variation of nectar toxicity in space, time and habitat – is there evidence for functional significance? 

Egan, Paul A.
1
*, Tiedeken, Erin Jo

1
, Stevenson, Phil C.

2,3
, Wright, Geraldine A.

4
, Menezes, Fabio S.

5
, 

Stout, Jane C.
1
 

1 
Department of Botany / Trinity Centre for Biodiversity Research, School of Natural Sciences, Trinity College  

Dublin, College Green, Dublin 2, Ireland. 
2 

Jodrell Laboratory, Royal Botanic Gardens, Kew, Surrey TW9 3AB, 

UK. 
3 

Natural Resources Institute, University of Greenwich, Chatham, Kent ME4 4TB, UK. 
4 

Centre for 

Behaviour and Evolution, Institute of Neuroscience, Newcastle University, Newcastle upon Tyne  NE1 7RU, 

UK. 
5 

Panoz Institute, School of Pharmacy and Pharmaceutical Sciences, Trinity College Dublin, 23 Westland 

Row, Dublin 2, Ireland 

* Presenting author 

The presence of toxic secondary plant compounds in nectar represents somewhat of an ecological paradox. A 

number of explanations have been offered which pose a functional significance of this phenomenon; however, 

empirical tests of these hypotheses remain scarce. Here we employ use of Rhododendron ponticum as a model 

system, and investigate expression of diterpene grayanotoxins in nectar.  Through comparisons within and 

between the species’ native Iberian range and invasive range in the British Isles, the possible post-invasion 

evolution and plasticity of this trait is explored in response to spatial and environmental factors. In addition, 

temporal expression of the toxin is tracked across different phenological stages of the flower, and correlations 

examined across several plant tissues (phloem, leaves, flowers). Initial results are presented from the study, 

which as a whole aims to examine factors affecting the toxicity of nectar, and whether toxin expression is 

independent (and potentially under selective adaptation) or instead simply a function of pleiotrophic correlations 

within the plant (e.g. due to herbivore defence). 

 

Is ragwort a medicinally active plant? 

O’Keeffe, Catherina M.
1
*, Stutte, Gary W.

1, 2
, M

c
Keon-Bennett, Michelle

1
 

1 CELLS Research Group, Shannon Applied Biotechnology Centre, Limerick Institute of Technology, Moylish 

Park, Limerick. 
2
Space Life Sciences Laboratory, NASA’s John F. Kennedy Space Centre, Florida 32899, 

U.S.A. 

*Presenting author 

Ragwort, Senecio Jacobaea, is an invasive species which is listed as noxious and prohibited in Ireland.  Ragwort 

has gained the interest of the scientific, horticultural and agricultural communities in the past number of decades 

due to the economic losses it imposes on farmers, crop growers and local and state authorities. Ragwort contains 

toxins known as pyrrolizidine alkaloids that have been proven to cause a variety of health problems when 

ingested.  Although the toxic nature of ragwort has been widely reported in literature, research is accumulating 

over the past number of decades supporting the medicinally bioactive potential surrounding this plant. 

Ragwort contains high quantities of polyphenolic compounds that exhibit an antioxidant capability and trends 

were seen between the different tissues examined.  A total of 40 plants were examined from 4 counties in the 

south-west of Ireland and different tissues were examined (flowers, leaves and stems).  It was found that a linear 

relationship exists between the phenolic compounds and the antioxidant capacity of the tissues (r2 = > 0.56; p = 

< 0.07).  It was also found that the greatest antioxidant capability was in the inflorescence and the least in the 

stems tissues. 
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Fungal infection in barley roots – friend and foe  

Murphy, Brian R.
1
* 

1
Department of Botany, School of Natural Sciences, Trinity College Dublin, Dublin 2. 

*Presenting author 

Fungal infections of barley have tremendous agricultural significance, and can be detrimental or beneficial. 

Beneficial root infections often involve endophytic fungi, and the infection is negative, positive or neutral for 

the host, depending on many factors. The most important factors that determine the nature of the relationship are 

the specific combination of partner genotypes and developmental stage, and the ecological and environmental 

setting. The nutrient status of the plant and the availability of soil nutrients may have little effect on the degree 

of beneficial endophyte colonisation. There are indications of an association between successful endophyte 

colonisation and high soil pH and clay content. The greatest benefits to the barley plant resulting from the 

associations seem to be obtained in abiotically stressed environments. Fungal infection may give the plant a 

greater ability to cope with the stress if the partners are in a balanced relationship.  Each new study reveals an 

increasing diversity of beneficial fungal root endophytes, and the full potential of these organisms is still to be 

determined. Further studies are urgently required to develop specific beneficial root-endophyte associations, or 

combination of them, that are tailored to individual barley varieties for maximum impact in agriculture. 

 

Identification and characterization of wheat genes contributing in plant resistance to the mycotoxin 

deoxynivalenol 

Perochon, Alexandre
1
, Váry, Zsolt

1
*, Arunachalam, Chanemougasoundharam

1
, Heinrich-Lynch, 

Kirstin
1
, Kahla, Amal

1
, Walter, Stephanie

1
,  Erard, Guillaume

1
, Doohan, Fiona

1 

1
Molecular Plant Microbe Interactions Group, School of Biology and environmental Science, College of Life 

Sciences, University College Dublin, Belfield, Dublin 4, Ireland 

*Presenting author 

We focus on identifying biochemical pathways involved in the wheat response to the Fusarium virulence factor 

deoxynivalenol (DON). Using functional genomics techniques, DON-responsive transcripts were identified: 

these included transcripts encoding a basic leucine zipper transcription factor, a multidrug resistance protein 

ABC transporter, cytochrome P450s and novel proteins. Based on the results, candidate genes were silenced in 

wheat heads using virus-induced gene silencing (VIGS). We found that heads with reduced transcript levels 

developed more DON-induced bleaching as compared to control treatment.  

These studies have also highlighted a novel, evolutionary divergent protein involved in the wheat response to 

DON. Transient expression and microscopy studies showed this protein fused to a fluorescent tag localised 

within punctate areas of the nucleus of wheat cells. Yeast two hybrid experiments suggest that this protein 

interacts with SnRK1 (SNF1-Related Kinase 1) and NAC transcription factors. Thus, it is likely that this novel 

protein is involved in genes expression regulation. We are currently characterizing these interactions and the 

role of this protein in plant stress responses. 
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Lignin as a contributor to virulence rather than defence ? — novel insights from parasitic plant haustoria  

 

Anna Pielach
a
, Gordon G. Allison

b
, Zoë A. Popper

a  

 
a
 Botany and Plant Science, and Ryan Institute for Environmental, Marine and Energy Research, School of 

Natural Sciences, National University of Ireland, Galway 
b
 Aberystwyth University, IBERS, Gogerddan, Aberystwyth SY23 3EE, United Kingdom 

 

*Presenting author 

Parasitic plants produce organs called haustoria to attach to host plants, infiltrate their vasculature and absorb 

nutrients. Haustoria of several parasite species attached to resistant hosts are often encapsulated by a lignified 

interfacial layer assumed to be the main mechanism of host defence. While the exact structure, composition and 

assembly of encapsulation layers are poorly characterised, interfacial lignins have been consistently suggested 

as a crucial component.  

 

The interfaces of Rhinanthus minor (a hemiparasitic herb of species-rich meadows) with a grass host 

Arrhentherum elatius and a eudicot non-host Plantago lanceolata were investigated using histology, 

immunocytochemistry and Raman spectroscopy. Lignin-like substances consistently localised to the cell walls 

of haustorial interfacial parenchyma and an interfacial extramural layer, where they co-localised with 

xyloglucans and arabinogalactan proteins, and were even found at the contact surface of non-infective haustoria 

appressed to pots (lab-grown plants). Lignification was not observed in the walls of hosts or non-hosts.  

 

These findings suggest that at least some of the interfacial polyphenolic substances previously assumed 

to contribute to host defence are synthesised by, and beneficial to, the parasite. Consequently, reinterpretation 

of interfacial lignin’s role in parasitic plant-host interactions is needed. 
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Session 2: Plant Molecular Genetics & Epigenetics (Chair: Prof. Charles 

Spillane) 

Polyploidy in Arabidopsis thaliana, insights into parent-of-origin and genome dosage effects. 

Antoine Fort
1
*, Peter C. McKeown

1
, Mark T.A. Donoghue

1
, Marie-Louise Zielinski

1
 and Charles 

Spillane
1
 

1
Genetics and Biotechnology Lab, Plant and AgriBiosciences Research Centre (PABC), Botany and Plant 

Science, School of Natural Sciences, National University of Ireland Galway, University Road, Galway, Ireland. 

*Presenting author 

Polyploidy, the presence of more than two sets of chromosomes in a given organism plays a major role in plant 

evolution, development and function. Understanding the effects of polyploidyzation on gene expression and 

fitness represents a strong potential for both fundamental (evolution) and applied (crop) scientific perspectives. 

To investigate the changes induced by polyploidy, we have generated an isogenic ploidy series consisting of 

diploids (2x), reciprocal triploids (3x) and tetraploids (4x) in the model plant Arabidopsis thaliana. To detect 

whether genome dosage and/or parent-of-origin effects on gene expression and phenotype occurs, we profiled 

the transcriptome of reciprocal isogenic 3x plants generated from reciprocal crosses between 2x and 4x parents 

using microarrays. In parallel, we have screened for differential fitness and phenotypes across the ploidy series 

and identified a number of genomic and phenotypic changes associated with an increase of genome copy 

number, which display a parental effect.  

 

Gamete fertility and ovule number variation in selfed reciprocal F1 hybrid triploid plants are heritable 

and display epigenetic parent-of-origin effects. 

Peter C. McKeown
1+

*, Dorota Duszynska
1+

, Anna Pietraszewska
1,2

, Thomas E. Juenger
3
, Danny Geelen

4
 

and Charles Spillane
1
 

1
Genetics and Biotechnology Lab, Botany & Plant Science, Plant and AgriBiosciences Research Centre 

(PABC), School of Natural Sciences, National University of Ireland Galway, Ireland. 
2
Molecular Cytology, 

Swammerdam Institute for Life Sciences (SILS), University of Amsterdam, Amsterdam, The Netherlands. 
3
Institute for Cellular and Molecular Biology, University of Texas, Austin, USA. 

4
Department of Plant 

Production, Faculty of Bioscience Engineering, University of Ghent, Belgium. 

*Presenting author 

Polyploidy and hybridisation play major roles in plant evolution and reproduction. We investigated their effects 

on reproductive characters in Arabidopsis thaliana using reciprocal pairs of triploids generated by crossing 

naturally occurring diploid accessions to a tetraploid tester line (made by colchicine doubling). All F1 hybrid 

triploid genotypes exhibited dramatically reduced ovule fertility, while variation in ovule number/silique was 

observed across different genotypes. These two reproductive traits were negatively correlated, suggesting a 

trade-off between increased ovule number and ovule fertility. Furthermore, the ovule fertility of some triploids 

displayed either hybrid dysgenesis or hybrid advantage (heterosis). Strikingly, both reproductive traits displayed 

epigenetic parent-of-origin effects between genetically identical reciprocal triploids. In some genotypes the 

maternal genome excess triploid was more fertile, whilst for other accessions the paternal genome excess 

triploid was. Male gametogenesis was not significantly disrupted, however. We conclude that fertility variation 

in triploid A. thaliana is due to disrupted ovule development and that ovule traits which affect reproduction in 

polyploids and hybrids can be subject to epigenetic parent-of-origin effects. These results are discussed in the 

light of triploid plant viability and possible mechanistic bases for these effects.  
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Genome-wide analysis of the B and C class floral regulators in Arabidopsis thaliana  

Diarmuid S. Ó’Maoiléidigh*
, 1, 

, Samuel E. Wuest
1, 5, 

, Liina Rae
1
, Andrea Raganelli

1
,
 
Patrick T. 

Ryan
1
,Kamila Kwaśniewska

1
, Katarzyna Hanczaryk

1
, Pradeep Das

3
, Amanda J. Lohan

2
, Brendan 

Loftus
2
, Emmanuelle Graciet

1
, and Frank Wellmer

1 

1
Smurfit Institute of Genetics, Trinity College, Dublin, Ireland. 

2
Conway Institute, University College Dublin, 

Ireland.
3
École Normale Supérieure, Lyon, France. 

4
Current address: Institute of Evolutionary Biology and 

Environmental Studies, University of Zurich, Switzerland 

 

 *Presenting author 
 

Authors contributed equally 

The four types of floral organ in Arabidopsis are specified by the combinatorial action of four classes of 

transcription factor, as summarized by the ABCE model of flower development. Although these genes have 

been intensively studied, our understanding of the developmental mechanisms that mediate the specification of 

floral organs is vastly incomplete. To further our understanding, we used chromatin immunoprecipitation 

combined with next-generation sequencing and microarray analyses to identify the direct and indirect targets of 

the B and C class regulators during organ specification. From these studies, we demonstrate that the B and C 

class regulators have antagonistic as well as synergistic interactions. For example, we show that the B class 

regulators, APETALA3 and PISTILLATA, are required to directly suppress the expression of key regulators of 

carpel development in the third whorl while the C class regulator, AGAMOUS, directly promotes their 

expression in the fourth whorl. Furthermore, we show that B function and C function directly suppress leaf 

developmental programs, such as trichome development, during floral reproductive organ specification. Taken 

together, these studies provide a detailed insight into the functions of these transcription factors and greatly 

enhance our understanding of angiosperm flower development. 

Sequencing the genomes of the nuclear and mitochondrial genomes of the drought-tolerant legume 

pigeonpea (Cajanus cajan) 

Reetu Tuteja
1, 2, #

*,  Rachit K. Saxena
1, #

, Jaime Davila
3, 4

, Trushar Shah
1
, Wenbin Chen

5
,  Yong-Li Xiao

6
, 

Guangyi Fan
5
, KB Saxena

1
, Andrew J. Alverson

7
, Charles Spillane

2
,  Christopher Town

6
, Rajeev K. 

Varshney
1
 

 
1
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Patancheru, India. 

2
Plant and 

AgriBiosciences Centre (PABC), School of Natural Science, National University of Ireland Galway, Galway, 

Ireland. 
3
Center for Plant Science Innovation, University of Nebraska, Lincoln, USA. 

4
Division of Biomedical 

Statistics and Informatics, Mayo Clinic, Rochester, USA.
5
Beijing Genomics Institute (BGI)-Shenzhen, Shenzhen, 

China. 
6
J. Craig Venter Institute (JCVI), Rockville, USA. 

7
Department of Biological Sciences, University of 

Arkansas, Arkansas, USA. 

 

*Presenting author   
#
Authors contributed equally to this work 

Pigeonpea is the sixth most important legume food crop and is grown mainly by smallholder farmers in semi-

arid tropical regions. Pigeonpea is unique compared to other legumes because of its drought tolerance and 

hybrid seed production characteristics. To investigate these characteristics and facilitate improvement of 

pigeonpea and other legume crops, we have sequenced the nuclear and mitochondrial genomes of pigeonea. A 

draft genome sequence of pigeonpea is generated that captures 72.7% of 833.07 Mb of pigeonpea genome, 

contains a total of 48,680 genes which is comparable to other legume crops. Furthermore, to identify the 

molecular basis of cytoplasmic-male sterility (CMS) in pigeonpea, we have sequenced the mitochondrial 

genomes of four pigeonpea lines (male-sterile, maintainer, hybrid and wild relative line). A total of 545.7 kb has 

been assembled in a circular molecule for the mitochondrial genome for the male-sterile line. The mitochondrial 

genome contains a total of 51 genes, including 34 protein-coding, 14 tRNA and 3 rRNA genes. The male-sterile 

line was used as a reference genome to identify the sequence-level differences with the other three lines. A total 

of 13 chimeric ORFs were identified in male-sterile line that represent the most promising candidates for the 

functional basis of CMS in pigeonpea.  



16 
 

Session 3: Paleobotany & Climate Change (Chair: Dr. Zoë Popper) 

 

Testing the effect of atmospheric composition on leaf economic traits – implications for interpreting the 

plant fossil record 

Bacon, Karen L. 
1
*, Haworth, Matthew.

2
, Conroy, Elizabeth. 

1
, Belcher, Claire M.

3
, McElwain, Jennifer 

C. 
1
. 

1
School of Biology and Environmental Science, University College Dublin. 

2
CNR – Istituto di Biometeorologia 

(IBIMET),Via Giovanni Caproni 8 50145 Firenze Italy. 
3
College of Life and Environmental Sciences, Hatherly 

Laboratories, University of Exeter, United Kingdom. 

*Presenting author 

Leaf economic spectrum traits describe a suite of six co-varying physiological traits that together can be used to 

describe plant functioning. Leaf mass per area (LMA) is one of these traits and is the only one that can be 

directly estimated from fossil leaves, making LMA of significant value in terms of interpreting changes in plant 

productivity and function throughout geological time. However, the effects of changing atmospheric 

composition on individual species have not been investigated in detail, nor has the effect of changing 

atmospheric composition on the relationship between the leaf economic spectrum traits. The current study 

examined the variations in leaf mass per area, nitrogen content, carbon content and photosynthetic capacity of 

several taxa in a suite of simulated palaeoatmospheric compositions. The initial results highlight a large degree 

of species-specificity in relation to plant functional responses to differing atmospheric composition, although 

plants grown in high CO2 and low O2 tended to have had slower metabolisms, represented by higher LMA, 

lower nutrient values and lower maximum photosynthesis. These findings have significant implications for the 

preservation potential of fossil leaves under variable atmospheric conditions during the Phanerozoic and suggest 

that atmospheric composition should be considered when interpreting fossil leaf assemblages. 

Reconstructing the palaeo-environment of the earliest known dinosaurs 

Porter, Amanda S.
1
*, Montañez, Isabel P.,

2
 Colombi, Carina E.,

3
 and McElwain, Jennifer C.

1
 

1
School of Biology and Environmental science, University College Dublin, Ireland 

2
Dept. of Geology, 

University of California, Davis, USA 
3
Instituto y Museo de Ciencias Naturales, Universidad Nacional de San 

Juan, Argentina 

*Presenting author 

The Ischigualasto formation in Valley of the Moon, Argentina has revealed a large and well-preserved 

collection of both fossil dinosaurs and plants dating back to the late Triassic, 235-201 million years ago (mya). 

Here plant fossils from the Carnian-Norian (C-N) Boundary (~228 mya) in the late Triassic were used to 

reconstruct the palaeo-environment of these early dinosaurs and to provide an environmental context for an 

extinction event that occurred 228 mya. The fossil leaves indicate a habitat dominated by ancient seed ferns with 

dispersed Ginkgoales and Equesetales. This study mainly focused on analysing the cuticular features of the 

fossil leaves, such as stomatal density which was used to estimate atmospheric CO2. The results reveal 

interesting climatic changes, including a shift in atmospheric composition where estimated atmospheric CO2 

levels dropped by approximately 500ppm across the C-N boundary. Although the late Triassic was a time period 

of widespread aridity, the data here show a possible increase in humidity by the early Norian. At the time, the 

super continent Pangaea was breaking apart and moving northwards and this could be an explanation for the 

changes in climate and subsequent faunal and floral changes observed across the boundary in this study.
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Differences in stomatal conductance across phylogenetic and plant functional groups  

Elliott-Kingston, Caroline, A.,
1*

 McElwain, Jennifer C.
1
 

1
School of Biology and Environmental Science, University College Dublin, Belfield, Dublin 4. 

*Presenting author 

Stomata are microscopic pores that allow exchange of gases between plant interior and atmosphere.  Effective 

stomatal function (opening and closing of guard cells) is necessary for plant survival.  It is generally believed 

that derived species have more efficient stomata than basal species.  On an evolutionary timescale, a trend 

appears towards large numbers of small stomata from fewer, larger stomata; therefore, it is also believed that 

high densities of small stomata are more efficient than small numbers of large stomata.  This project 

investigated stomatal closure in response to darkness in an evolutionary range of plants (ferns, cycads, conifers, 

angiosperms, grasses) grown in controlled plant growth chambers under ambient conditions.  Results show that 

stomatal function is not correlated with phylogenetic group, stomatal size or density, but is correlated with life 

strategy and growth form.  Cycads with few, large stomata were the fastest group to close their stomata; they 

also closed them completely in contrast to other groups.  Grasses, with dumb-bell-shaped stomata, exhibited the 

greatest change in aperture, leading to the largest change in conductance.  These results demonstrate that species 

with ancient evolutionary origins do not exhibit decreased stomatal functionality than species with more recent 

evolutionary histories but instead employ different strategies to maintain stomatal effectiveness. 

 

Saxifrages on the edge – was Ireland a refuge for arctic species during past glacial advances? 

Kelleher, Colin T.
1
*, Gallagher, Evelyn

1
 

1
DBN Plant Molecular Laboratory, National Botanic Gardens, Glasnevin, Dublin 9, Ireland 

*Presenting author 

The arctic-alpine element of the Irish flora accounts for a small fraction (~ 2%) of the entire flora. However this 

element of the flora is an enigma as to its possible origins. Recent studies on certain species are revealing that 

the small populations in Ireland are proving important in our understanding of the phylogeography of arctic-

alpine plants. We are studying a group of arctic-alpine Saxifraga species to try to understand their presence and 

restricted distribution in Ireland. A site in Ben Bulben, Co. Sligo is the only site in Ireland for Saxifraga nivalis. 

Although S. nivalis is a rarity in Ireland it is common throughout its circumpolar range. Samples of S. nivalis 

were sampled throughout most of its range. A set of 24 cpDNA regions were screened for variation in a variety 

of Saxifraga species to reveal species-specific variation. Out of 24 regions screened for Saxifraga nivalis only 2 

showed population level variation. The initial findings show a very limited genetic diversity within the 

populations, with most populations being fixed for a single haplotype. However, the pattern of this distribution 

reveals a potential refugial population in Ireland and a concentration of diversity in the Nordic countries, 

including Britain and Ireland. 
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*Presenting author 

New demands on reduction in the greenhouse gas footprint of arable agriculture are placing an increased 

emphasis on appropriate land management practices that might reduce trace gas emissions.  We are addressing 

this question using field studies located at the Teagsac, Oak Park research centre in Carlow, Ireland   where the 

impact of different land management practices on nitrous oxide emissions are being investigated. The land 

management practices included a cover crop + fertilization (Brassica nigra; CC), Straw retention + fertilization, 

and fertilization treatments in a random design incorporating both conventional (CT) and reduced tillage (RT) 

practices. Nitrous oxide measurements were made for two growing seasons, 2011 and 2012 years using a closed 

static chamber technique and samples were analysed using gas chromatography. Straw retention and use of 

winter cover crop in both tillage systems resulted in higher nitrous oxide flux distinctively under the RT 

practice. Furthermore, primarily cover crop emissions were in lower magnitude in comparison to straw 

retention. In general, RT practice resulted in increased nitrous oxide emissions in both years under study. 

Nevertheless the increased emissions, the RT practice as well resulted in an increased crop yield in 2011 

however with a noticeable decrease in yield in the following year. 

 

Interacting effects of elevated CO2 and temperature on the yield and performance of a number of cereals 

Keogh, Lisa C.
1*

, McElwain, Jennifer C.
1
, Osborne, Bruce A.

1
 

1 
School of Biology and Environmental Science, UCD, Belfield, Dublin 4. 

*Presenting author 

As atmospheric [CO2] is rising on an annual basis, it is vital to investigate its impact on plant growth, especially 

under stressful growing conditions. There is now an increasing body of work showing that elevated [CO2] can 

reduce the impacts of high temperatures but little information on whether it can ameliorate the effect of low 

temperatures. This could be important in increasing production into northern climates. Here, common 

agricultural crops such as Triticum aestivum, Hordeum vulgare, Avena sativa, Triticale and Triticum 

monococcum were exposed to chilling conditions (12°C/7°C) and either ambient (390 ppm) or elevated (780 

ppm) CO2 in controlled environment chambers. Photosynthetic and chlorophyll fluorescence measurements were 

made using a Li-Cor 6400 and FMS-2 (Hansatech). Plant height (cm), tiller count and aboveground biomass (g 

d.w.) were also recorded. Results show that elevated [CO2] increases productivity for all species. Amax was 

significantly higher under elevated [CO2] compared to ambient [CO2] for all species. There was significantly 

more aboveground biomass produced under elevated conditions compared to ambient [CO2] (except T. 

monococcum). All species showed an increase in tiller count, although this was only significant for Triticale 

(One-Way Anova, P=0.05). Triticum aestivum and A. sativa were significantly taller under elevated [CO2] (One-

Way Anova, P=1.66 e
-05

 and 0.03 respectively).  
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*Presenting author 

Anthropogenic emissions of carbon dioxide (CO2) are generating unintended adverse impacts on the global 

carbon cycle and receiving worldwide concern.  To help stabilize atmospheric CO2 concentrations, excess CO2 

could be captured by adopting various “carbon-capture” mitigating strategies. One possibility is to harness 

excess CO2 to fuel biomass production by photosynthetic organisms such as microalgae as a carbon capture 

approach for fixed-site emitters of CO2. Microalgal strains that can grow fast under as high as 10-20% CO2 

concentrations with successive utilization of biomass for the production of biofuels and other commercial 

microalgal biorefinery products have potential for CO2 fixation. Phaeodactylum tricornutum is a diatom species 

that contributes around 20% of the primary productivity in oceans, which we have targeted for enhanced 

biological fixation. We have achieved tolerance of Phaeodactylum tricornutum to high CO2 levels at lower 

aeration flow rates, while we can demonstrate carbon accumulation in biomass to be increasing with increasing 

levels of CO2. 

 

St. Lucia – Lichens of the Caribbean 

Cullen, Maria
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2
 

1
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2
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*Presenting author 

Saint Lucia is situated in the Lesser Antillean archipelago, which stretches from Anguila in the north to Grenada 

in the south. The Caribbean Sea lies to the west with the Atlantic Ocean to the east. The island has a land area of 

616km
2
. Saint Lucia was formed from sub-sea volcanoes that emerged from the ocean during the Miocene and 

is a process that continues today as the Atlantic Plate is subducted and melted under the Caribbean Plate.  

Saint Lucia’s tropical forest vegetation was described in the 1940s. Forests, including gladed woodlands, cover 

more than 20,000 hectares which is approximately 35% of Saint Lucia's land area. An excursion to Saint Lucia 

in April and May 2007 focussed on six localities: Mamiku Gardens, Gros Piton, Edmund Forest Reserve, Cap 

en Bas, Barre de l'Île and Balenbouche Estate. The lichens Bacidia sp A (Øvstedal 2010: 18), Caloplaca 

aphanotripta, Coccocarpia erythroxyli, Coenogonium zonatum, Graphis duplicata, Ocellularia fecunda, 

Phaeographis lobata are reported as new to Saint Lucia from this work. The following macrofungi were also 

collected: Panaeolus (Anellaria) antillarum, Auricularia polytricha, Lentinus strigellus, Pycnoporus 

sanguineus, Schizophyllum commune and Trichaptum perrottetii. Specimens were identified using a Nikon 

Eclipse 80i microscope. 
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Algal blooms and other epiphytes encountered on twigs from the Tellus Border region of Ireland. 
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*Presenting author 

 

The Tellus Border project is a geochemical study of Sligo and the 5 counties in the Republic of Ireland, adjacent 

to Northern Ireland. Twigs from bushes and trees by streams and wet ditches were sampled across the region. 

Twig epiphytes were collected as a biodiversity 'by-catch' and are being studied as part of the EpiAir project.  

220 packets of between 5 and 15 twigs per packet have been screened, yielding 1024 records of 84 lichens on 

twig surfaces, 141 records of 4 epiphytic algae, 55 records of 38 corticolous fungi, 40 records of 6 lichenicolous 

fungi, 27 records of 6 liverworts, 21 records of 4 mosses. Evidence for other organisms include 38 records (11 

taxa) of scale insects, diatoms, mammal hair, insect cocoons and soot.  

The most common lichens are, as a percentage of the 220 packets, Opegrapha atra (42%), Lecidella 

elaeochroma (40%), Lecanora chlarotera (38%). Nitrogen tolerant species include Physcia tenella (32%) and 

Xanthoria parietina (23%). The pollution-sensitive fruticose lichen Usnea subfloridana was only recorded twice 

(0.9%). Meanwhile green algae were recorded in 64% of packets. Psammina stipitata was found new to Ireland. 

It is a nitrophyte that is parasitic on epiphytic algal blooms and lichens. 

 

 

Macroalgal taxonomy in the Beaufort Marine Biodiscovery Project 

Heesch, Svenja
1* 

1
Irish Seaweed Research Group, Ryan Institute, National University of Ireland Galway, Ireland 

*Presenting author 

The overall aim of the Beaufort Marine Biodiscovery Project is to sample and assess the Irish marine 

biodiversity, and to extract, identify and develop natural products and other biomaterials for application in areas 

such as drug discovery and biomedical research. Among marine macroalgae, especially members of the 

Rhodophyta and Phaeophyceae are known to contain secondary metabolites, which may show bioactivity. With 

around 570 recorded species of red, green and brown algae, the coasts of Ireland harbour a high macroalgal 

biodiversity, offering a huge potential for biodiscovery. Selected groups within this diverse macroalgal flora are 

currently the focus of taxonomic studies, thus assisting in the identification of species not previously screened 

for bioactive compounds. 
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*Presenting author 

Genomic imprinting, the differential expression of an autosomal gene that is dependent on its parent of origin, 

has independently evolved in flowering plants and mammals. Genomic imprinting is an epigenetic phenomenon 

whereby genes regulated by epigenetic marks established during gametogenesis can “remember” whether they 

were paternally or maternally inherited in a manner that affects their relative expression levels in post-

fertilisation tissues. In both flowering plants and mammals, imprinting typically occurs in embryo-nourishing 

tissues-the placenta and the endosperm, respectively. It has been proposed that some imprinted genes control 

nutrient flow from the mother to the offspring but functional evidence supporting such hypotheses has remained 

elusive. We are engaged in the identification and functional characterisation of imprinted genes in plants, using 

the plant Arabidopsis thaliana as a model genetic organism to advance understanding of the evolution and 

function of genomic imprinting in multicellular organisms.  

 

 

Characterization of a novel dwarf mutant of Brachypodium distachyon 

Ali Behpouri
1
* and Carl Ng

1
 

1
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*Presenting author 

Brachypodium distachyon has emerged as a new plant model for important temperate grass crops like wheat and 

barley. Methods for Agrobacterium-mediated transformation and T-DNA insertional mutagenesis have been 

developed as a resource for reverse genetics and functional genomic analyses for this species. We generated 

1048 T-DNA insertional lines using the promoter trap vector, pEU334AN, and report here the characterization 

of a mutant line showing a dwarf phenotype. This mutant exhibits a longer life cycle (seed to seed) compared to 

wild-type B. distachyon. Plant height of the mutant is reduced to about 80% of wild type plants and the leaves of 

mutant plants are about 69% wider than the corresponding leaves in wild type plants  This mutant also exhibits a 

thicker shoot diameter (about 48% thicker) when compared to wild-type plants. We carried out TAIL-PCR 

(Thermal asymmetric Interlaced PCR) and determined that the T-DNA is inserted in the putative promoter 

region about 1 kb upstream of Bradi3g57310.  
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Fasciation is a developmental aberration in which the shoot apical meristem (SAM) becomes elongated 

perpendicularly to the normal axis of growth resulting in flattened, crested or contorted organ morphologies. We 

have identified a novel mutant sf7 in Arabidopsis thaliana which exhibits a severe fasciated phenotype, stunted 

root growth and an increased number of vascular bundles. The sf7 mutant harbors a T-DNA insertion in the 

annotated second exon of the SF7 gene. We are engaged in complementation experiments to rescue the mutant 

phenotype to prove that disruption of the SF7 gene is responsible for the observed fasciation phenotype.  
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The phylogeography of Minuartia recurva in Ireland and Europe  
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*Presenting author 

The origins of the alpine herb Minuartia recurva in Ireland is one of the enigmas of Irish natural history. Long 

thought of as a potential ice-age survivor in Ireland, it is restricted to silicious bedrock in the Caha and 

Knockmealdown mountains in Ireland: its next-nearest station is 1200km distant in the alpine zone of the 

Cordillera Cantabrica Mountains, Northern Spain. Collecting material from Iberia to the Balkans, we have used 

High Resolution Melting and sequence analysis of chloroplast and nuclear loci to reconstruct the 

phylogeographic history of the species in Europe. The Carpathian mountains appear to be a centre of origin for 

the species, and unique genetic identities characterize the Irish populations relative to their European cousins. 

We evaluate the likelihood of various scenarios that best explain the Irish data, including the pre- or post-LGM 

immigration hypotheses. 

 

Distribution of locally and nationally rare flora on Howth head, Co. Dublin using GIS 

Deborah Tiernan* 

Biodiversity Office, Fingal County Council, Dublin, Ireland. 

*Presenting author 

Species are rare because the habitats in which they are found are themselves becoming rarer.  The location and 

distribution of rare flora show us the location of rare, and sometimes threatened, habitat types.  Geographical 

Information Systems (GIS) enable us to spatially display floristic data, overlaying it on background mapping 

such as up-to-date ortho-photography, habitat maps and planning designations.  This allows for users to interpret 

and appreciate the value of the raw data in an accessible and user-friendly way.  As GIS is widely used within 

the Local Authority system, rare flora data can be provided by Botanists/Ecologists in an EXCEL or ‘X/Y’ 

format which can then be converted into a ‘layer’.  This ‘layer’ can then sit within a functional GIS matrix and 

provide background information on inter-departmental decisions.  
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The ecology of grasslands on arterial drainage spoil on a section of the river Clare, Co. Galway 
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*Presenting author 

Arterial drainage spoils occur around many parts of the Irish countryside where extensive work has been carried 

out on rivers to prevent flooding. The vegetation of these spoils is considerably understudied, especially as they 

are seen as an artificial disruption of the semi-natural vegetation that occurred before drainage works began. A 

comparison of the grassland on a section of these spoils along the River Clare, Co. Galway, with that of the 

agricultural land surrounding them, showed that the spoils support species-rich calcareous grassland classifiable 

into the association Centaureo-Cynosuretum. They were significantly more species-rich than the farmland fields 

surrounding them, where the grassland classified into the association Lolio-Cynosuretum. Management details 

for the adjacent fields revealed that they were indeed much more intensively used than the spoils. With intensive 

farming practices becoming commonplace in the Irish countryside, the occurrence of species-rich grassland 

habitats is of greater conservation importance due to its relative biodiversity value. A case can be made for the 

spoils to be considered as a corridor for species (both flora and fauna) compared to the species-poor farmland 

surrounding it. 

 

 

An integrated approach to conserving specific Annex I heathland habitats in the Burren, Western Ireland 
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*Presenting Author 

 

The Burren is internationally renowned for its biodiversity and supports many habitats of European importance 

that depend on farming, in particular low-input grazing systems. The Burren Farming for Conservation 

Programme (BFCP) is a locally-targeted, research-based, programme which relies on a partnership between the 

farming community, agricultural advisors and ecological scientists to sustainably manage habitats of 

conservation importance. Further targeted research is required to address the management requirements of some 

of the rarer Annex I habitats in the Burren. This research focuses on Alpine heath vegetation dominated by 

Arctostaphylos uva-ursi and/or Empetrum nigrum which are localised in distribution. The plant communities in 

the Burren containing these key species will be mapped and classified in relation to soils and microhabitat 

characteristics. In certain areas, vigorous species such as Calluna vulgaris are increasing at the expense of other 

less frequent species.  Past and recent land-use will be documented and the effects of seasonal Calluna/Molinia 

cutting regimes on the Alpine heath plant communities will be analysed on experimental plots. The further 

development of methodologies for the management of such habitats in the Burren will inform future measures 

under the BFCP and can be modified and applied to other low-intensity farming regions of high nature value. 
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Species distribution data are valuable to a range of end-users, from consultants undertaking site level ecological 

impact assessments to researchers studying the drivers of species’ range shifts. These data are also increasingly 

available, through organisation such as the National Biodiversity Data Centre. But how many of the patterns in 

these data reflect species’ ecology and how many are the remains of diverse data recording approaches? 

The British Bryological Society (BBS) critically analyse bryophyte distributions across Ireland in order to 

inform future recording initiatives. An example is Kildare, which in 2010 ranked as one of the least bryophyte 

diverse counties in Ireland. However, analysis with the Frescalo methodology indicated that this low species 

richness is partly due to low recorder effort. 

We present data from a 2011-2012 recording project focussing on Kildare, jointly funded by the Heritage 

Council and BBS. This initiative transformed the bryophyte species distributions, finding 75 species new to 

Kildare, 1 species new to Ireland, and increasing the median bryophyte richness per hectad from 8 to 99 species. 

Analyses, such as Frescalo, could provide critical guidance when interpreting distribution data for a range of 

taxa, but the limitations of these new methods also need identifying. 

 

 

Identifying important areas for plant biodiversity in Ireland  
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Nationally, we have identified many areas containing important habitats or species (e.g. national parks, Special 

Areas of Conservation and Special Protection Areas). However, our knowledge of those areas that are important 

for plant biodiversity that occur outside the existing network of conservation designations is poor. This research 

aims to identify important areas of plant biodiversity for the whole country, including undesignated areas. To do 

this, we collated vascular plant records for the island of Ireland into a single plant distribution database at a 

tetrad (2x2km) scale. Using a combination of plant status and plant distribution data, we devised a plant 

conservation value for each native plant.  

Using these data areas of low to high plant diversity were mapped. This was done for County Waterford only as 

records for the rest of the country are sparse. We will use modelling techniques to extrapolate out plant 

conservation values from Waterford to map the plant biodiversity on a national scale. This map will aid policy-

makers and land managers making planning or land-management decisions. It will also highlight areas of low 

biodiversity that should be targeted for restoration or specific conservation measures. 
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There is a lack of knowledge on the extent to which protected areas conserve the rare and threatened plant 

species in Ireland. To address this knowledge gap we collated vascular plant records from the island of Ireland 

into a single plant distribution database and examined the coincidence of national and European protected areas 

with rare and threatened plant species locations at the tetrad (2x2km) scale. Rare and threatened species are 

those named in the Irish Red Data Book (RDB), the Flora Protection Order, the Northern Ireland Wildlife Order 

and the Northern Ireland Priority Species list. The proximity of undesignated tetrads with rare plant records to 

the protected area network was also examined. 

The plant distribution database provided tetrad-level plant records for 30% of the island of Ireland. A significant 

percentage of tetrads with rare and threatened vascular plant species occurred outside the protected area 

network. For example, over a quarter of tetrads containing RDB species are found outside of these protected 

areas. Our proximity analysis revealed an opportunity to prioritize undesignated areas for conservation actions. 

This could be achieved through targeted agri-environmental measures or county-level biodiversity action plans. 

 

 

A comparative ecological study of Euphorbia hyberna in County Galway and County Cork, Ireland  
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The Irish spurge, Euphorbia hyberna, is a Hiberno-Lusitanian element of the native flora of Ireland. It grows 

abundantly in Cork and Kerry, but has outlying stations in Galway and Donegal. The plant typically grows in 

old sessile oak woodland habitat, a plant community of conservation importance (Annex 1 of the EU Habitats 

Directive). This study aimed to ascertain the factors which affect the species’ growth in Ireland, by describing 

and comparing plant community and ecological data associated with E. hyberna in Glengarriff, Cork, and 

Gortacarnaun, south Galway.  Results indicate that E. hyberna grows in the plant associations Blechno-

Quercetum typicum, coryletosum, and extrasilvaticum. Plants have a strong preference for soils of around pH 6. 

They grow in deep shade as well as in dappled light at the woodland edge. Conservation threats to Acidophilous 

oak woodlands are Rhododendron, grazing and felling. While grazing was not shown to affect the population, 

plants did not grow beneath Rhododendron. The lack of coppicing has been suggested as a detrimental effect on 

E. hyberna in the UK, where it is vulnerable. An abundance of invasive species was noted around E. hyberna in 

Glengarriff. Woodland management should be optimised for the success of this species. 
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Alder, Alnus glutinosa, is on the recommended list for afforestation in Ireland and has been in such demand in 

recent years that the development of an improved, sustainable, healthy and native seed source was warranted. 

The improvement of alder was initiated in 2005. The COFORD-funded alder tree improvement project has built 

up a valuable living collection of specimen trees (plus-trees) found in Ireland. This collection contributes to the 

breeding programme of the species and to the national conservation efforts, it provides a resource for 

experimental research and provides a reserve of well described genotypes that may be called on if future threats 

such as climate change and/or disease rapidly emerge. However, this presentation shows that the geographic 

location of the plus-trees identified in the collection tended to be restricted. Seed from these plus-trees has been 

used to establish progeny trials for family comparisons. Family variation in the characters of early height 

growth, crown damage index in response to pest and disease and in leaf flushing have been determined in the 

progeny trials. The early results indicated that, although the original distribution was restricted, family variation 

existed on which to base an improvement programme.  

 

Determinants of variation in late season growth in genetically diverse Sitka Spruce (Picea sitchensis)  

Grant, Olga M.
1
*, Glombik, Phillip

1
, Thompson, David

2
, O'Reilly, Conor

1
  

1
UCD Forestry, University College Dublin, Belfield, Dublin 4, Ireland 

2
Coillte Research Station, Kilmacurra, 

Co. Wicklow, Ireland 

*Presenting author 

The timber industry requires Sitka spruce with vigorous growth, but to date research regarding the causes of 

genetic variation in this trait has been very limited. Ecophysiology of one-year old seedlings representing nine 

full-sibling families of genetically improved Sitka spruce (Washington origin), and seedlings derived from 

unimproved Washington seed (as a control) was monitored in parallel with vigour (height and root collar 

diameter increments) in a greenhouse experiment, starting in August 2012. Initially, there was a two-fold 

variation between families in seedling height and a 1.5-fold variation in root collar diameter. Height and root 

collar diameter increment over the remaining growing season varied between families by 12-fold and 2.6-fold, 

respectively. 

The family with the lowest initial height and root collar diameter also showed the lowest water use, stomatal 

conductance (gs), electron transport rate (ETR), and growth increments. Rapid light response curves (obtained 

with a fluorometer) showed low ETR in this family even under high photosynthetically active radiation. The 

family with the highest ETR and the family with the highest gs, on average over the experiment, showed the 

greatest height increment over the study period, indicating an important role of needle physiology in 

determining vigour in Sitka spruce seedlings. 
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Woodland is a limited habitat in Ireland, with approximately 1% of land area being considered native woodland. 

This resource, despite its limited extent, has great potential in terms of diversity and local adaptation as it lies at 

the extreme western edge range of many European forest tree species. However, Irish populations of tree species 

have generally not been incorporated into large European phylogeographic and genetic studies. The FORGEN 

project aims at filling this gap by characterizing Irish populations using molecular techniques, with a 

preliminary focus on three species, the black alder (Alnus glutinosa (L.) Gaertn), birch (Betula spp.) and Scots 

pine (Pinus sylvestris L.). 

A novel HRM technique was used to identify haplotypes. Preliminary results for alder indicate that the two 

common cpDNA haplotypes from western Europe are also found in Ireland, whereas only one type is found in 

Scotland. The populations show high diversity with no geographic structure, which is expected of wind 

pollinated and wind dispersed species. For birch, evidence of a novel endemic haplotype reinforces the 

importance of taking Irish forests into account for future European studies. The pine study is on-going and aims 

to assess the controversial native status of Scots pine in Ireland. 

 

Understanding the dynamics of intercropping Agroforestry with Short Rotation Coppice   
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Silvo-arable agroforestry (AF) and short rotation coppice (SRC) are recognised as viable and sustainable 

cropping systems. Nothing is known about the ecological interactions and synergies which might occur when 

these strategies are combined in a tree-based intercropping system in NI and the RoI. AF-SRC systems allow 

farmers to diversify and spread their risk by decreasing their dependency on livestock systems.  Such systems 

have been adopted with some success in China, Canada and the US. The objective of this PhD study is to 

determine the interactions and ecosystem services delivered from AF-SRC intercropping system for biomass 

and timber production. Research and demonstration trials are currently being established at Loughgall, Co 

Armagh and Gurteen, Co Tipperary. In experiment 1, Cherry are planted in rows 12.75m apart and intercropped 

with willow cultivars at 2 buffer-width spacing’s to determine crop interactions.  Willow cultivars (experiment 

2) are inter-planted between rows (12m apart) of mature poplars (4 cultivars). Potential outcomes are optimal 

land use; ascertain best practice, identify ecosystem  services delivery from the system  and initiate knowledge 

transfer mechanisms. This research supports government targets for DAFM Food Harvest 2020 and DARD 

Renewable Energy Action Plan 2010-2013 and is part of the AGROCOP, EU-funded programme.



29 
 

Session 8: Crop Sciences & Economic Botany (Chair: Dr Peter 

McKeown) 

A disease assessment tool  for assessing Lolium perenne L for Drechslera siccans as part of a breeding 

programme  

Archer, John E.
1
*,  Hoppe, Gerard M.

1
, Sharma S.,

2 
Johnston, David J.

1
, and Quinn, John

3
 

1
Applied Plant Science Division, Agri-Food & Biosciences Institute, Loughgall, County Armagh, BT61 8JB, N. 

Ireland  
2
Applied Plant Science Division, Agri-Food & Biosciences Institute, Newforge Lane, BT3 5POX, N. 

Ireland. 
3
School of Biological Sciences, Queens University Belfast, Belfast, BT71NN 

*Presenting author 

Research examining the disease causing fungus Drechslera siccans considered the effect upon its host perennial 

ryegrass (Lolium perenne L.) and introduced the idea of analysing the grass using modern laboratory techniques 

to determine the biological impact of the disease. The aim of this research was to develop a rapid technique for 

selecting F2 ryegrass mother plants, which were significantly resistant to Leaf Spot, within the confines of a 

grass breeding programme. Three ryegrass trials were assessed; a cultivar trial under conservation management, 

an artificial inoculation of a selected range of cultivars in a controlled laboratory environment and F2 clonal row 

analysis. Grass trials were visually assessed, image analysed and grass quality determined using near infrared 

reflectance spectrometry (NIRS). The data showed that specific cultivars had different levels of resistance to 

Drechslera siccans infection and that specific cultivars had different ways of resisting the disease. The 

mathematical treatment of data showed that F2 ryegrass plants could be effectively selected showing evidence 

of resistance to leaf spot and unique plants used as differential plants to standardise the assessment process. This 

technique has allowed the breeding programme to create a strategy which effectively selects high preforming 

breeding material to breed new cultivars. 

 

A study of the complex relationships between variety maturity, growing conditions and defoliation 

regimes in Lolium perenne L.  
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The importance and role of Lolium perenne L., perennial ryegrass, in agriculture in Ireland is unquestioned. The 

submission of new varieties to DARD’s official testing authority has increased 8 fold during the last 40 years. 

Evaluation and testing varieties within ploidy (diploid, tetraploid) x maturity (early, intermediate, late) trials is 

standard practice. This paper highlights the complex interactions between these factors and growing conditions 

(year effects).  Results from diploid conservation (silage) and simulated grazing trials demonstrate that the 

phenological and physiological development of a variety at cutting influences production and herbage quality. 

Dry matter production is highly influenced by first cut date and growing season (early vs. late) as varieties show 

major changes in rank order. The magnitude of change reflects variations in growing conditions (temperature, 

light interception) and timing of the first cut (with implications for silage cut 2). Differential responses were 

found in sward structure and herbage quality (D-value and fibre fractions).  Some observed effects are reduced 

by combining silage cut 1+2.  These findings highlight the need for greater understanding and warrants further 

investigation. These issues are complicating factors for breeders and testing authorities attempting to assess the 

true agronomic value of perennial ryegrass varieties for use on farm. 
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Effect of water deficit on seedlings of wildplant food resources in Nigeria was investigated using Treculia 

africana and Chrysophyllum albidum seedlings. 32 seedlings of each species were selected and distributed 

randomly into two experimental blocks (RG) free draining and (WD) water deficit.  Their responses to water 

deficit were measured using growth and physiological parameters and data collected for 6wks in some instance. 

Data was analysed with dependent student t-test and the two means RG and WD. 

Physiologically T. africana was more susceptible to water deficit from wk2 with decline in photosynthesis p-

value<0.05 and no change in photosynthesis in C. albidum p-value>0.05 till wk4. The decline in physiological 

activities affected T. africana growth in height from wk3, stem diameter in wk6, number of leaves in wk6 and 

leaf area expansion in wk2 p-value<0.05 slightly different from C. albidum with height difference in wk4, stem 

diameter in wk6 p-value<0.05 and no difference on the number of leaves and leaf area expansion p-value>0.05. 

An overview of the results showed that T. africana was consistently more susceptible to water deficit than flood 

C. albidum and the severity was better explained by the rate of moisture loss from the soil.  

 

Investigating the effects of water treatment residuals on phosphorus mobility derived from biosolid 

application to willow coppice 
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Short rotation willow coppice (SRWC) treatment of biosolids is limited by the oversupply of biosolid derived 

phosphorus; this can lead to eventual losses of phosphorus to water. Water treatment residuals (WTR), a by-

product of potable water treatment, have been identified as a viable soil amendment for mitigation of 

phosphorus loss.  WTR exploit the capacity of internally held aluminium oxide-hydroxide complexes to 

immobilise labile phosphorus.  However indiscriminate additions to plots may result in inadequate control or 

excessive immobilization of soluble P, leading to crop deficiencies.  Four commercially grown common willow 

(Salix) genotypes (Terra Nova, Endeavour, Resolution, and Tora) were grown in soil amended with WTR at five 

different application rates (0, 10, 25, 50 and 100 tonne ha
−1

 air-dry basis) and biosolids at (0, 10, 20 and 40 

tonne ha
−1

 fresh wt basis) in glasshouse pot experiments. The effects of application rates on plant yields, tissue P 

concentrations, P uptake and soil labile P availability were measured. Results indicate labile P was reduced with 

increasing WTR application rates, without any negative agronomic impacts. 
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The use of biochar in agriculture is receiving a great deal of  interest as a means of sequestering carbon and as a 

promising input to improve soil fertility and crop yields, aid nutrient cycling and reduce contamination of 

streams and groundwater. However, biochar use is recognised as principally benefitting soils of inherently poor 

quality, therefore, the advantage of adding biochar to temperate agricultural soils remains unclear. Moreover, 

there is limited information available regarding the long term effects of biochar application on temperate soil 

types. The aim of this study is to determine the effect of biochar application rate on soil quality and crop 

performance in an Irish agricultural soil. Replicated field plots of spring barley (Hordeum vulgare L.) with three 

wood biochar application rates  (0,1 and 5 t/ha
-1

)  have been established at Lyons Estate, Co. Kildare. The soil 

parameters under assessment include; bulk density, soil pH, SEC, moisture content, soil organic matter, CEC, 

available P, soluble C and N, available NO3
- 

and NH4
+
. Crop performance is being assessed both during the 

growing season and at harvest.   
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Is ragwort a medicinally active plant? 
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Ragwort, Senecio Jacobaea, is an invasive species which is listed as noxious and prohibited in Ireland.  Ragwort 

has gained the interest of the scientific, horticultural and agricultural communities in the past number of decades 

due to the economic losses it imposes on farmers, crop growers and local and state authorities. 

Ragwort contains toxins known as pyrrolizidine alkaloids that have been proven to cause a variety of health 

problems when ingested.  Although the toxic nature of ragwort has been widely reported in literature, research is 

accumulating over the past number of decades supporting the medicinally bioactive potential surrounding this 

plant. 

 

Ragwort contains high quantities of polyphenolic compounds that exhibit an antioxidant capability and trends 

were seen between the different tissues examined.  A total of 40 plants were examined from 4 counties in the 

south-west of Ireland and different tissues were examined (flowers, leaves and stems).  It was found that a linear 

relationship exists between the phenolic compounds and the antioxidant capacity of the tissues (r2 = > 0.56; p = 

< 0.07).  It was also found that the greatest antioxidant capability was in the inflorescence and the least in the 

stems tissues. 

 

Investigating the mechanisms underpinning resistance to the fungus Mycosphaerella graminicola (Septoria 

tritici) in wheat 

 

Brennan, Ciaran J.*, Ransbotyn, Vanessa, and Doohan, Fiona M. 
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The purpose of this research is to gain a better understanding of the mechanisms that allow certain bread wheat 

varieties to identify and resist an infection from M. grammincola. The fungal infection takes place in two 

distinct phases; a non-aggressive, biotrophic phase (0 days – 14 days) and a pathogenic, necrotrphic phase (14 

days – 21 days). There is however, little understanding of what is responsible for the switch from the first to the 

second phase and the ability to delay this switch could greatly reduce the problems associated with M. 

grammicola epidemics in the field. Earlier work by Vanessa Ransbotyn identified a collection of early response 

genes showing up-regulation at several time-points during the first 96 hours of infection in a resistant vs. 

susceptible cultivar experiment. This suggests that resistance may be linked to the early identification of the 

fungus by the plant. Following her work, the long-term aim of this research is to silence the various genes 

identified in the resistant cultivar and silence them to assess phenotypic differences after infection by M. 

grammicola to ultimately determine their role in resistance. 
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The plant-specific NAC domain transcription factors are proteins that play important roles in different stress 

responses and/or diverse developmental processes. Our laboratory investigates the effect of the Fusarium 

mycotoxin deoxynivalenol (DON) on the wheat transcriptome, and through those studies identified several 

DON-responsive genes including a novel wheat gene. Yeast two-hybrid (Y2H) analysis, conducted using a 

cDNA library from DON-treated wheat, identified a NAC protein as an interactor of the protein encoded by the 

novel DON-responsive wheat gene, designated TaNAC1-2. TaNAC1-2 sequence was blasted against Wheat 61k 

Microarray data, and it showed 94.5% homology with the probe TaAffx.86847.1.S1_at which was up-regulated 

by Fusarium graminearum. Domain analysis of TaNAC1-2 protein revealed a NAC domain at the N-terminus 

and low complexity regions in the C-terminus. The NAC domain has five conserved subdomains A-E that serve 

as a DNA-binding domain (BD). The C-terminus is more divergent and serves as a potential transcription 

domain with either activator or repressor function and also possess protein binding activity. Further Y2H 

confirmed that TaNAC1-2 is a functional transcription factor and that it can form homodimer.  Y2H studies also 

confirmed that TaNAC1-2 can interact with a SnRK1a protein that was also identified as being an interactor of 

the DON-responsive novel wheat gene.  

 

Enhancing the Consolidated Bioprocessing (CBP) Activity of Fusarium oxysporum by manipulating a 

Pentose Fermentation Enzyme 
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Fungal-mediated consolidated bioprocessing (CBP) of lignocellulosic material has significant potential to bring 

a breakthrough in commercial bioalcohol production by reducing the overall cost of production. Fusarium 

oxysporum is one of the most promising CBP agents that has been identified thus far. Recent work in UCD 

found that strains of this fungus differed in their ability to release ethanol from straw, F. oxysporum 11C being 

the most efficient strain and strain 7E being relatively inefficient. Complete utilization of both hexose and 

pentose sugars is a prerequisite for efficient bioethanol production. UCD researchers identified a pentose 

fermentation gene (Gene A) encoding an enzyme actively involved in pentose metabolism whose activity was 

higher in strain 11C as compared to strain 7E (in press). The ability of this gene to influence lignocellulosic 

bioconversion was assayed. Silencing of this gene in F. oxysporum mutants had a negative effect on bioethanol 

yield from untreated wheat straw/bran. Conversely, overexpression of this gene in F. oxysporum mutants 

showed a rise in bioethanol yield. These results suggest that this gene plays a key role in the fermentation of 

lignocelluloses to alcohol by F. oxysporum 11C. 
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High Nature Value (HNV) farmland has been defined as “those areas in Europe where agriculture is a major 

(usually the dominant) land use and where agriculture sustains or is associated with either a high species or 

habitat diversity or the presence of species of European conservation concern, or both”. European Member 

States are required to identify areas of HNV farming; support and maintain HNV farming through Rural 

Development Programmes and; monitor changes to the HNV area over time. 

 

Here, we describe a new project involving collaboration between Teagasc and IT Sligo on HNV farming 

systems in Ireland. This project will identify the extent and distribution of HNV farmland in Ireland. When 

completed, the project will have addressed an important knowledge gap for policymakers about the national 

scale distribution of potential HNV farmland areas, as well as improved knowledge of their typical 

characteristics and threats. This will facilitate policy assessment of the extent to which policies have effective 

objectives and implementation, and the extent to which financial supports are targeted to HNV farmland. The 

outputs of the project will achieve national and international RDP requirements and can underpin justification of 

HNV payments in future CAP schemes and greening measures.  

 

 

Variable resistance in Escallonia plants to a leaf spot disease caused by a newly discovered species of 

Septoria.  
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Escallonia is used extensively both as an ornamental flowering hedge and as a wind protector, especially in 

coastal areas of the South-East of Ireland. It is classed as a hardy evergreen plant and is native to South 

America. It has become naturalised in some areas of Ireland. Since circa 2006 it has been affected by a severe 

spotting disease. This project aims to characterise, understand and offer treatment of this disease.  It is a fungus 

that we have identified as a sp. nov of the common and economically important genus of plant pathogen, 

Septoria. Several species, varieties and cultivars of Escallonia show variable resistance with E. iveyi appearing 

to be the most susceptible and E.resinosa currently showing a high resistance. The disease is also extensive in 

the U.K and Northern France. The next step is to carry out further sequencing to gain an understanding of its 

population genetics followed by trial work in order to control its growth and spread. 
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Plants adapt to sudden environmental change via precise manipulation of gene expression largely at the level of 

transcription. Although one gene may be extremely important for a specific trait, genes don’t function alone; 

many more genes that fine tune abiotic response networks remain to be identified and characterised. To address 

this gap, we have implemented a genome wide association study (GWAS) to tease out novel genes involved in 

osmotic stress response. 

 

For over 200 natural Arabidopsis accessions with less population structure from Sweden, we have recorded 

basic traits and performed qPCR revealing a broad range of responses to osmotic stress. We employed an 

accelerated mixed model (AMM) to identify key single nucleotide polymorphisms (SNPs) for each individual 

trait. Further analysis revealed clear correlations between traits, implying the feasibility of applying a multi trait 

mixed model (MTMM). MTMM did identify genomic regions common to more than one trait which was not 

evident in single trait analysis.  

Although yet to be experimentally confirmed, it is hypothesised that we may have identified more than one 

component of a single osmotic stress signalling pathway using GWAS. 

 

A snapshot of forest soil respiration 
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Soil respiration is an ecosystem process that releases carbon dioxide from soil via root respiration, microbial 

decomposition of litter, soil organic matter decomposition, and through soil fauna respiration. Losses of CO2 are 

a result of a two-part process of production and transport of carbon dioxide through the soil medium.  

The experiment ran from October 2004 to December 2007, a brief snapshot of time for a commercial forest 

ecosystem. The forest was located in Dooary, Co. Laois, at the time it was a 16 year old stand about to undergo 

its first thinning. Routine measurements of soil respiration, temperature, moisture, soil diffusion and, in 2007, 

soil microbial activity were measured on a monthly basis.  

 

Results show that there are differences in inter-annual peak soil respiration, while the temporal pattern of CO2 

emissions from soil remains similar over the three-year period from 2004 to 2007 peak soil respiration in the 

forest occurred late August. Soil respiration made up 20% of total ecosystem respiration. Maximum and 

minimum soil respiration values in the thinned and unthinned stands were 7.77 µmol CO2 m
-2

.s
-1

and 0.88 µmol 

CO2 m
-2

.s
-1

, 8.49 µmol CO2 m
-2

.s
-1

 and 0.99 µmol CO2 m
-2

.s
-1 

respectively.  
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The potato is the fourth most important food crop in the world and late blight caused by Phytophthora infestans 

its most important pathogen. Blight resistance remains a desirable but elusive trait in breeding programmes as 

blight has overcome many introgressed major resistance genes. The global research focus remains on foliage 

blight resistance. Tuber blight resistance is an often overlooked trait and this project aims to identify and deploy 

markers that can be used in future breeding efforts. The Teagasc bred variety, Setanta, displays many desirable 

tuber traits, such as resistance to tuber blight and other fungal diseases and the ability to process (fry) after long 

term storage. It was also foliage blight resistant but new blight genotypes have overcome this resistance. Using 

the Illumina Infinium Beadchip Array for Potato (SolCAP) which contains 8,303 single nucleotide 

polymorphisms (SNPs) and relevant phenotyping experiments we aim to map genes associated with the tuber 

traits mentioned above in a cross of 185 individuals of Setanta to C1992/42 (a tuber susceptible parent). The 

defeated foliage blight resistance of Setanta will also be investigated to determine if it is linked with its tuber 

resistance, allowing for detailed analysis of the intricate relationship. 
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In plants, polyploidy is an evolutionary force that leads to gene diversification and neo-functionalization, and 

which can also allow new species to arise. Polyploidy also has major potential in crop science, since polyploid 

organisms tend to display larger organs and heterosis. Using newly synthesized Arabidopsis thaliana polyploid 

lines, we investigated the effects of polyploidy on seed size and seed development. We generated tetraploid (4x) 

lines from a diploid (2x) plant, and by manually cross-pollinating diploid and tetraploid lines, we obtained two 

reciprocal triploid (3x) lines, named triploid paternal excess (3x(p)) and triploid maternal excess (3x(m)) plants. 

We questioned whether seed size, together with embryo development could display genome dosage effects – by 

comparing 2x, 3x, and 4x developing seeds –  and if the parent-of-origin could also affect seed development,  by 

comparing the two types of reciprocal triploid seeds.  
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Phytophthora ramorum, the causal agent of sudden oak death, has caused the death of large numbers of oaks 

species and tanoak in west coast of the US. Since 2009 however P. ramorum has caused “sudden larch death”, 

heavy dieback, and mortality of plantation Japanese larch trees in UK and Ireland which has resulted in the 

felling of millions of trees.  

 

Parallel massive sequencing of cDNA (RNA-seq) based on next generation sequencing (NGS) techniques has 

been available to measure levels of transcripts and their isoforms which are expressed in any tissues. This 

approach has been increasingly employed for measuring the expression levels of genome-wide genes from the 

pathogen and host interaction. A new project underway is assessing the transcriptome of P. ramorum invading 

to its host Japanese larch. All the data will demonstrate the whole profiling on the transcriptome level and 

different expression patterns of pathogen and host factors which respectively contribute to virulence and 

resistance. 

 

 

Identification of genes and signalling molecules involved in somatic embryogenesis in plants 

 

Hunt, David J. L.,
*
 Reape, Theresa J., McCabe, Paul F. 

 

School of Biology and Environmental Science, University College Dublin, Belfield, Dublin 4 

*Presenting author 

 

Somatic Embryogenesis Receptor Kinase (SERK) genes are found in an extensive list of species across the plant 

kingdom and are known to play a role in the maintenance of embryogenic potential in tissue culture of a number 

of species including carrot, Arabidopsis, rice and wheat. In rice, SERK expression is also stimulated in response 

to defence signalling molecules while overexpression of the gene results in increased host defence to fungal 

infection. In silico BLAST analysis revealed the presence of two genes from the Brachypodium distachyon 

genome with high sequence homology to previously reported SERK genes. Both putative Brachypodium SERK 

genes were found to be expressed in embryogenic callus tissue grown on auxin-supplemented medium. Efforts 

are currently focussed on assessing the potential of these new SERK-like genes as markers of embryogenic 

potential in Brachypodium tissue culture. Additionally, supplementing carrot seedlings with conditioned 

medium from an embryogenic carrot suspension culture has been found to stimulate the development of viable 

seedlings from their roots. Work is on-going to determine whether this growth is embryogenic in nature and if 

so what the active agent responsible may be. 
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Fusarium Head Blight (FHB) disease poses a substantial threat to wheat quality and consumer safety due to 

associated yield losses and mycotoxin contamination of grain. The main causal agents of FHB of small grain 

cereals are Fusarium graminearum and Fusarium cumlmorum, they produce the mycotoxin Deoxynivalenol 

(DON) which acts as a disease virulence factor, facilitating the spread of the pathogen throughout the host 

tissue. Reducing the level of mycotoxin contamination early on by means of improved FHB resistance would be 

of both toxicological and economic importance. Previous gene expression studies identified a number of 

transcripts upregulated in response to the Fusarium mycotoxin, deoxynivalenol (DON). We show here that one 

of these novel genes is highly expressed in roots, leaves and heads in response to DON.  Using virus-induced 

gene silencing (VIGS), we found that heads with reduced transcript levels developed more DON-induced 

bleaching compared to the control treatment. Successful transformation of the gene into the model plant 

Arabidopsis thaliana had no apparent negative effects on plant development. We have also overexpressed this 

gene in wheat and following further characterisation of these monocot and dicot overexpression plants, we will 

further investigate the potential of this gene to enhance disease resistance in wheat. 

 

 

 

The BSBI in Ireland – who we are, what we do, and why we might be useful to you!  
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The BSBI is the leading organisation for people interested in wild plants, their biogeography, and their changing 

patterns in Britain and Ireland. The BSBI has a network of voluntary plant recorders (VCRs – vice-county 

recorders), and these people are behind collecting the records for publications such as the ‘Atlas of the British 

and Irish Flora’. The Atlas is an invaluable resource for all who need information on plants and their 

distribution, and thus it is clear that the VCRs (38 of them in Ireland) fulfil an essential role in collecting 

information on our plants.  

Other publications from the BSBI include ID books (often tricky groups such as sedges/grasses), along with the 

New Journal of Botany, and ‘BSBI News’. The BSBI also organises field outings each year (12 planned for 

Ireland this year). Some of these are introductory and aimed specifically at learners, some are aimed at recording 

plants from a particular area, and some are at an advanced botanical level, perhaps focusing on a difficult group. 

All are enjoyable, as well as educational – come along and see! 

If you want to know more: http://www.bsbi.org.uk/ireland.html  It costs 30euro to join, and can be done online. 

 

 

 

 

http://www.bsbi.org.uk/ireland.html
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*Presenting author  

 

A genotyping by sequencing (GBS) experiment to genotype our living Miscanthus collection was initiated. This 

collection includes ~170 accessions of M. sinensis, M. sachariflorus, M .x giganteus and ~100 hybrids. In 

addition we analyze DNAs of several closely related species. Our procedure follows with modifications the 

protocol from Elshire et al. 2011 (PLoS ONE 6(5): e19379. doi:10.1371). Next generation sequencing is applied 

to generate large numbers of SNPs from sequencing genomic DNA. The SNPs are used as molecular markers to 

determine the genetic distances between the accessions.  

 

To reduce the complexity of the results, the genomic DNA was fragmented by a restriction enzyme (RE), in our 

experiment PstI. We used a set of 96 adapters with different barcodes and sequenced in parallel 96 samples. All 

DNAs were tested for quality and quantity on agarose gels. Only DNAs of high quality were used. The quality 

of each library was checked on the Agilent Bioanalyzer. The pooled libraries were sequenced on the Illumina 

HiSeq 2000 platform and 139 million reads were obtained on 1 lane. Analysis of these results is underway. 

 

 

 

 

Study of the Phytophthora ramorum population of in Ireland  
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Phytophthora ramorum is a recently introduced pathogen to Ireland.  It has a wide host range including 

Rhododendron, Vaccinium and larch.  Since it was first seen in larch in N. Ireland in 2010 over 500 ha has been 

felled. This fungus-like organism is responsible for both short and long term changes in the forest ecosystem, 

affecting plants and animals. Since it was first reported in North America in 1993, three different genetic 

lineages were distinguished, called NA1 and NA2 in North America and EU1 in Europe. In 2012 a fourth 

lineage was described and called EU2 and was found almost uniquely in N. Ireland.   

 

A collection of more than 300 isolates of P. ramorum has been established.  These are from the island of 

Ireland, north and south, from a range of hosts and isolated over several years.  They have been analyzed using 

micro-satellites and RFLP and assigned to either EU1 or EU2.   In Northern Ireland the majority (89%) 

belonged to lineage EU2 while in the south EU1 was dominant.  Further genetic studies will indicate possible 

pathways of dissemination and suggest relative epidemiological importance of the two lineages. 
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Brassinosteroids (BRs) are hormones that influence plant growth, development and defence responses. The BR 

receptor protein Brassinosteroid Insensitive 1 (BRI1) has been characterised in several plant species. Semi-

dwarf barley ‘uzu’ vareties have a mutation in the kinase domain of Bri1. In studies conducted using barley 

genotypes Akashinriki and Bowman and their ‘uzu’ derivatives, we show ‘uzu’ is more resistant to Fusarium 

head blight (FHB) disease.   

 

Resistance was characterised as the uzu plants having  > 38% lower disease symptoms and > 25% higher yield 

as compared to parent lines Akashinriki and Bowman. Seedling experiments showed that the ‘uzu’ derivative of 

Akashinriki was also 87% more resistant to Fusarium seedling blight as compared to the parent line. Virus-

induced gene silencing of Bri1 lead to enhanced susceptibility of detached leaves to Fusarium culmorum (>2 

times more disease than plants treated with the empty VIGS vector). We are currently determining the effect of 

the uzu mutation on downstream BR signalling and the functionality of the kinase domain of the uzu Bri1.  
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The ability of plants to respond and adapt to stress involves elaborate mechanisms and key changes at various ‘‐
omic’ levels. Comprehensive analysis of gene expression profiles in response to multiple stresses can facilitate 

the identification of genes contributing to stress tolerance. We have adopted a bioinformatics approach to 

identify key genes involved in stress responses in Arabidopsis thaliana. Publicly available microarray data sets 

of A.thaliana were obtained from Gene Expression Omnibus (GEO), to investigate differential expression of 

genes under stress treatments. Robust Multichip Average (RMA) Express was used for data normalization. A 

computational pipe line was implemented using Python and SQL and significantly up-regulated genes were 

identified by applying stringent log fold change thresholds, for individual and combination of biotic and drought 

stress treatments. Statistical and biological interpretations were performed on the gene expression data to 

unravel the functional significance of the up-regulated genes. This study has yielded potential genetic targets 

(e.g., thaumatin-like protein involved in pathogen response, At1g75040 and a putative cytochrome P450 family 

71 involved in defense response and camolaxin biosynthesis, At2g30770) with the stress related gene regulation 

that may contribute to stress responses in A. thaliana and can be used for engineering improved stress tolerance 

in plants/crops.  
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Two cold-induced chitinases were purified from the mesocarp of cherimoyas (Annona cherimola Mill.) and they 

were characterized as a class IV endochitinase (AChi24) and a class I chitobiosidase (AChi48), both family 19 

glycosyl hydrolases. These purified chitinases differed significantly in their biochemical and biophysical 

properties. Kinetic studies revealed a great catalytic efficiency of AChi24 for oligomeric and polymeric 

substrates. Conversely, AChi48 hydrolysis showed positive co-operativity that was associated to mixture of 

different functional oligomeric states through weak transient protein interactions. AChi48 chitinase was active 

and stable in a broad acidic pH range, and while it was relatively thermolabile, it retained about 50% of its 

maximal activity from 5 to 50 ºC. Likewise, thermodynamic characterization reflected the remarkably lower 

∆H‡, ∆S‡ and ∆G‡ values of AChi48 at 5 ºC compared to AChi24, indicating that the hydrolytic activity of the 

class I chitobiosidase was less thermodependent. In vitro functional studies revealed that both chitinases had a 

strong antifungal defense potential against Botrytis cinerea, particularly AChi24. Hence, based on biochemical, 

thermodynamic and functional data, this study demonstrates that these two antifungal chitinases are induced at 

low temperatures in a subtropical fruit, and that one of them acts in an oligomeric cold-adapted manner. 

 

 

 

Response of Switchgrass (Panicum virgatum L.) to short low temperature events: impacts on carbon 

assimilation and photochemistry.  

 

Cordero, Ángel.
1
*, Osborne, Bruce A. 

1 

 
1
School of Biology and Environmental Science, UCD, Belfield, Dublin 4. 

 

*Presenting author 

 

Switchgrass is an important perennial grass of the tallgrass prairies of the U.S. (eastern and central North 

America). It is a warm-season perennial grass that has attracted attention as a potential biomass feedstock source 

for renewable energy production. Tolerance to short low temperature events is crucial for the overall biomass 

production and its post-harvest characteristics in Mediterranean environments. Low temperature exposure 

tolerance has been tested in four switchgrass cultivars (two from the lowland ecotypes and two from the upland 

ecotypes). Photosynthetic and chlorophyll fluorescence measurements were performed on two and five months 

old seedlings exposed to short low temperature events.  

 

After ten days at 5ºC, plants from both ecotypes presented a decrease in assimilation (µmolCO2·m
-2

·s
-1

). Two 

month old plants exposed to low temperature recovered their assimilation levels in every case but one (differing 

from control). When exposed to low temperature conditions a second time, all ecotypes decreased their 

assimilation levels when compared to control plants.  In both experiments, chlorophyll fluorescence 

measurements showed that photochemistry was not affected by low temperature. The robustness of 

photochemistry when compared to CO2 assimilation rates after low temperature treatments needs further study 

to assess the cause of this reduction whilst maintaining PSII efficiency. 
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Disease tolerance is defined as the ability to maintain yield performance in the presence of disease symptoms. It 

is quantified as the slope between visual disease symptoms and yield, and does not take pathogen load into 

account. The aim of this study was to establish a collection of lines that can be used to study the relationships 

between disease tolerance, disease symptoms and pathogen load.  

 

A screen of 39 lines of a double haploid mapping population was carried out during the 2011-2012 field season. 

These lines originate from a cross between UK winter wheat and Mexican spring wheat developed by 

CIMMYT. Assessments were made every 14 days for healthy green area, disease symptoms of septoria tritici 

blotch, followed by yield measurements. Differences in tolerance, disease levels and yield potential were found 

between the lines. These lines provide the basis for investigating the relationship between pathogen load, disease 

symptoms, and disease tolerance. 
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Extracts of the seaweed Ascophyllum nodosum have been used as biostimulants to promote growth and 

productivity in a number of agricultural production systems. The impact of these extracts on plants under the 

influence of biotic and abiotic stress in field conditions has been widely observed by end users. There are no 

previous research reports on Ascophyllum nodosum extract mediated control of Verticillium wilt on tomato 

plants. In the present study, a total of 10 treatments of commercial Ascophyllum nodosum extracts A and B 

(ANE A and ANE B) and their refined fraction(s) (RF 1 to 6) were evaluated against Verticillium wilt in tomato 

caused by Verticillium dahliae under glasshouse conditions. All the experiments included pathogen and healthy 

controls with 5 replications in randomized design.  RFs 1 to 3 and RFs 4 to 6 were extracted from ANE A and 

ANE B, respectively. All the treatments significantly (P=0.05) reduced the Verticillium wilt disease and plant 

growth promotion in tomato plants.  Among treatments tested, ANE A RF1 showed significant percentage 

increases of Verticillium wilt disease reduction (54.5% increases), plant height (14.6% increases) and plant 

biomass (29.6% increase), respectively against pathogen treated plants.  The results suggest that ANE A RF1 

can be used as a potent plant protectant as well as a growth promoting agent for tomato plants. 
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Taxus baccata, more commonly known as the Irish Yew, is a natural producer of Paclitaxel. Bristol Myers 

Squibb developed an effective anti-cancer drug from Paclitaxel and gave it the trade name Taxol. Taxol is used 

to treat ovarian, breast and lung cancer. This project is developing molecular primers to amplify and study the 

genes involved in the Taxol biosynthetic pathway, and take a phylogenetic approach to discover which genes are 

more important for paclitaxel production. More specifically, it aims to discover variation in these genes between 

Taxus baccata and Taxus hybrids such as Taxus xmedia. Progress has been made on isolating and sequencing 

two genes and considerable variation has been recorded among taxa.  
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Crop improvement through genetic engineering is the fastest adopted crop technology in the world, with the 

biotech/GM seed market estimated to be globally worth in excess of $13 billion.  A very complex patent 

landscape surrounding Agrobacterium-mediated transformation (AMT) is currently a significant challenge for 

non-patent holders attempting to produce novel varieties with commercial purpose. Using rhizobial species; 

Sinorhizobium meliloti 1021, Rhizobium sp. NGR234 and Mesorhizobium loti MAFF303099, it was 

demonstrated that non-Agrobacterum rhiziobia could indeed transfer T-DNA into plant cells. However, the 

transformation frequency of these species was inadequate to provide a viable alternative to A. tumefaciens, 

which prompted the search of diverse soil bacteria for another alternative. A Teagasc initiative unearthed a 

lesser-known rhizobial species. 

 

Ensifer adhaerens as a rhizosphere inhabiting bacterium with the ability to successfully transform potato, 

tobacco and Arabidopsis.  Designated Ensfier adhaerens OV14, this strain can deliver transformation 

frequencies that are adequate to present Ensifer-mediated transformation (EMT) as a viable alternative to 

existing transformation technology platforms. In this project the genome of Ensifer adhaerens OV14 has been 

sequenced and key features of the chromosomal backgrounds of plant transforming rhizobia subjected to 

comparative analysis.  
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Genetic variation of Brassica accessions collected from diverse locations throughout the world was evaluated 

using molecular markers. The inter-accessions genetic differentiation coefficient (FST) indicated that the genetic 

variation within accessions was higher than that residing among accessions. The gene flow (Nmw) showed a 

high level of outbreeding. In a conclusion, the gene pool of Brassica species has a high amount of genetic 

variation. Regarding germplasm management, our results showed that the germplasm collection is variable and 

important for future Brassica breeding programs.  
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Laminariales have a heteromorphiclife-cycle alternating between microscopic gametophytes and large 

sporophytes. For culture purposes the microscopic stages - release of zoospores, growth of gametophytes, 

gametogenesis and growth of juvenile sporophytes- are carried out in the laboratory.  Fertile sporophytes of 

Laminariadigitata were collected from Spiddal, Co Galway, 19 April 2011.The spores released were cultured 

under either red light (12µmol m
−2

 s
−1

)or blue light (10µmol m
−2

 s
−1

), supplied with freshly prepared f/2 medium 

once a week, and the temperature was kept constant at 10°C throughout. 

 The aim of the study was to pictographically summarise difference in development time of different stages of 

gametogenesis – from spore release to first appearance of juvenile sporophyte. Gametophyte development was 

observed every 4 days and pictures were taken to record any differential development. Zoospores passed 

through the different stages of: male and female differentiation, egg release, antheridia formation, fertilisation 

and zygote formation, and juvenile sporophyte development. Spores cultured in blue light completed this whole 

cycle within 41 days whereas those in red light took 85 days. We observed that in red light growth was delayed 

by a factor of almost 2 when compared to the blue light. 
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The impacts of afforestation, with either Sitka spruce [Picea sitchensis (Bong.) Carr.] or Ash (Fraxinus 

excelsior L.), on nitrous oxide (N2O) and methane (CH4) emissions were assessed using a chronosequence (age-

related) approach. Conversion of a wet Irish grassland on mineral gley soils into a Sitka spruce plantation 

drastically increased N2O emissions, whereas the opposite trend was seen for CH4. Annual emissions of N2O 

went from 0.12 kg ha
–1

 yr
–1

 at the grassland site to 10.12 kg ha
–1

 yr
–1

 for a 16 year old forest site, constituting 

one of the highest losses recorded for unfertilised coniferous forests in Europe. In contrast CH4 emissions 

decreased from 7.61 (at the grassland site) to 0.49 kg ha
–1

 yr
–1

 (at the forest site).  

 

The contribution of these gases in terms of carbon dioxide (CO2) equivalents to the total greenhouse gas (GHG) 

budget showed that they can significantly reduce the global warming amelioration capacity for this type of land 

use change. In comparison the conversion of a fertilised grassland into an Ash plantation had no clear effects on 

either N2O or CH4 emissions. A combination of factors (e.g. soil characteristics, management type) could have 

contributed to these contrasting outcomes. 
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Genetic variation of Cichorium accessions collected from diverse locations throughout the world was evaluated 

using biochemical and molecular markers. The inter-accessions genetic differentiation coefficient (FST) 

indicated that the genetic variation within accessions was higher than that residing among accessions. The gene 

flow (Nmw) showed a high level of outbreeding. The gene pool of Cichorium species has a high amount of 

genetic variation.  
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