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Teagasc Walsh Fellowships Seminar 2009 

Welcome 

 

 
 
 
Prof. Gerry Boyle, Director 
 
 

 

 

 
 
 
 
 

 

 
 

The 2009 Walsh Fellowships Seminar at the RDS, which is taking place as part of Science 
Week Ireland, is focused on acknowledging and highlighting the achievements of our young 
postgraduate students as they near the completion of their theses.   

For the first time this year we have introduced a theme for Seminar – “the contribution of 
the Walsh Fellowship Programme to knowledge based innovation support for the agri-food 
sector”.  This decision was made to focus attention during Science Week on the sometimes 
underestimated potential of the sector in realizing the national vision of a Smart Green 
Economy.  The agri-food sector, Ireland’s largest indigenous, has a turnover of € 25 b and 
accounts for 32% of net foreign earnings and just under 9% of total employment.  Our 
recent 2030 Foresight exercise identified an optimistic but challenging future for the sector 
and the central role of innovation in delivering it.  
 
The concept of innovation is broad but we consider it both in terms of using new knowledge 
to do new things and using existing knowledge to do things better. In this context, as a 
knowledge management organization, we consider our research activities in terms of 1) 
investing money in the creation and procurement of knowledge and 2) our innovation 
activities in terms of supporting all those involved in the agri-food sector utilize this 
knowledge to generate money and wealth.  Therefore, Teagasc has and will continue to play 
an important role in meeting the innovation needs of the agri-food sector.  The innovation 
support required can be most effectively delivered by applied research and technology 
transfer, supported by applied scientists and technologists with evidence based knowledge 
of existing technologies and markets. 

 
Against this background today we challenge our high calibre Walsh Fellows to present us 
with an overview of their work and to consider its potential contribution to innovation in the 
sector.  
 
The continued support of the RDS for this event is appreciated and I would also like to 
thank the Institute of Biology of Ireland for their contribution to today’s event.  Finally, may 
I thank the Walsh Fellows for their contribution to our research programme and wish them 
continued success in their future careers. 
 
Professor Gerry Boyle,  
Teagasc Director  
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Abstracts 
 
1. New rapid sample preparation approach for veterinary drug residue 

analysis 
Brian Kinsella 
 

 2. Quality evaluation of pre-sliced pork and turkey hams based on image colour 
and textural features  
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3. Biocontrol of Escherichia coli O157:H7: 
Evaluation of Two Anti-E coli O157:H7 Bacteriophage in the Cattle Rumen 
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4. Effect of buttermilk samples produced under different conditions on growth 
of SW480 human colon cancer cells and FHC human colon normal mucosa 
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10. The Role of Soil Type and Condition in the Fate and Transport of 
Landspread Microbial Enteropathogens  
Fiona Brennan 
 

11. Identifying and understanding factors influencing the intention to convert 
to organic drystock farming: an application of the theory of planned 
behaviour  
Doris Läpple 
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New rapid sample preparation approach for veterinary 

drug residue analysis 

 

Brian Kinsella1,2 

Supervisors: Steven Lehotay3, Ambrose Furey2 and Martin Danaher1 

 

1. Teagasc, Ashtown Food Research Centre, Dublin 

2. Department of Chemistry, Cork Institute of Technology, Cork 

3. U.S. Department of Agriculture, Wyndmoor, Pennsylvania, U.S.A. 

 

There have been several advances in veterinary drug residue analysis, especially liquid 

chromatography coupled to tandem mass spectrometry (LC-MS/MS), which have simplified 

the analysis of multiple veterinary drugs.  However, sample preparation is still the biggest 

bottleneck in residue analysis.  The major sample preparation obstacles include the 

selectivity of extraction procedures, space requirements and the 24-sample footprint of 

current solid-phase extraction (SPE) systems.  The objective this research project was to 

develop an assay to detect anti-parasitic residues (including nine flukicide) in food.  No 

multi-residue methods were available to detect flukicide residues prior to this research and 

as a result they were not widely monitored in food in the EU.  The QuEChERS (quick, easy, 

cheap, effective, rugged and safe) procedure was utilized for sample preparation, which 

allows extraction of a wide variety of residues in a short time using few consumables and 

generating little waste.  LC-MS/MS was employed as the detection system, and due to it’s 

high selectivity, sample clean-up could be kept very simple.  The method was validated 

according to EU guidelines (2002/657/EC), which include parameters such as specificity, 

selectivity, linearity, recovery, within-lab repeatability, within-lab reproducibility, CCα and 

CCβ.  The validated method is the only method that analyses for the most widely used 

anthelmintic drugs (including flukicides).  Additional advantages include reduction of waste 

solvent generated in the laboratory and improvement of sample throughput.  In 2009, the 

assay was successfully accredited to ISO17025 standard.  The technology has been 

demonstrated at the Community Reference Workshop in Berlin in 2009 to reference 

laboratories from 25 member states and found to outperform conventional isolation 

procedures.  The method is now being applied in the National Residue Surveillance Program 

to monitor the safety of Irish food.  Ireland is the only country in Europe at present to 

monitor all anti-parasitic drugs in food and lead the way in this area.   
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Quality evaluation of pre-sliced pork and turkey hams based 

on image colour and textural features  

 

Abdullah Iqbal1 

Supervisors:  Da-Wen Sun1 and Paul Allen2 

 

1. FRCFT Group, Biosystems Engineering, Agriculture & Food Science Centre, School of 

Agriculture, Food Science & Veterinary Medicine, University College Dublin, Belfield, 

Dublin 4, Ireland 

2. Ashtown Food Research Centre, Teagasc, Dublin 15, Ireland 

 

The aim of the present work is to classify the different quality pork and turkey hams with 

the identification of the best colour and textural features by implementing the computer 

vision system.  Image processing techniques were developed to predict the classification 

and characterization of three types (high, medium and premium quality) of pork and turkey 

hams from their image features. Images from cooked pork and turkey hams were extracted 

and evaluated to classify them on the basis of the best colour and textural features. 

Different colour and textural features (a total of 26 colour features and 40 textural features) 

were extracted and the best features which might have significant effect to classify the 

three quality types of hams by. Calculating the Mahalanobis distances observed between 

groups. Two best colour (mean of S, std. deviation of b*) and three textural features 

(entropy of b*, contrast of H, entropy of R) for pork, and three colour (mean of R, mean of 

H, std. deviation of a*) and two textural features (contrast of B, contrast of L*) for turkey 

hams were selected as features with the highest discriminant power. The Linear 

Discriminant Analysis (LDA) was used to predict the classification accuracy.  With the 

selected best colour features the classification rates were found to be 100% and 98.3%, for 

pork and turkey hams, respectively, whereas the same were found to be 9.5% and 90.5% 

for pork and turkey hams, respectively for the best textural features.  
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Biocontrol of Escherichia coli O157:H7: Evaluation of Two 

Anti-E coli O157:H7 Bacteriophage in the Cattle Rumen 

 

Brid Coffey1,2,  

Supervisors: Lucy Rivas3,Mary J McDonnell3, Aidan Coffey2, Geraldine Duffy3, R. Paul Ross 

and Olivia McAuliffe1 

 

1. Teagasc, Moorepark Food Research Centre, Fermoy, Co. Cork. 

2. Department of Biological Sciences, Cork Institute of Technology, Cork. 

3. Teagasc, Ashtown Food Research Centre, Castleknock, Dublin 15. 

 

Abstract 

Escherichia coli O157:H7 is a highly virulent food-borne pathogen that can cause a variety 

of severe diseases including haemolytic uremic syndrome. Healthy ruminants can carry this 

human pathogen in their gastrointestinal tract and hence shed the organism in their faeces.  

Inevitably, contamination from the hide and/or faeces onto the carcass can occur during 

slaughtering and processing. Controlling E. coli O157:H7 contamination in the ruminant can 

play a vital role in reducing the risk of human infection.   Two virulent anti-E. coli O157:H7 

lytic bacteriophages, e11/2 and e4/1c, were isolated previously from bovine slurry samples 

after an extensive screening project.  We propose that these phages may have potential for 

use as biocontrol agents to reduce intestinal levels and possibly faecal shedding of E. coli 

O157:H7 in cattle.  The objective of this work was therefore to determine the ability of 

these phages to decrease numbers of the pathogen in a model rumen system.  Both phage 

were tested separately in the model rumen which contained rumen fluid obtained from 

fistulated animals, rumen buffer and feed.  High (106 cfu/ml) and low inoculums (103 

cfu/ml) of a non-toxigenic strain of E. coli O157 were added to the rumen assay.  In two 

separate experiments, phages e11/2 and e4/1c were added at an MOI (multiplicity of 

infection) of 100 and samples were collected to enumerate E. coli O157 over a 24 h period.  

Phage e11/2 was very effective at reducing E. coli numbers; indeed E. coli O157:H7 was 

undetectable after 1 h and remained undetectable for the 24h period.  While E. coli 0157 

numbers were reduced when compared to the control after addition of phage e4/1c, the 

results were not as significant as seen with phage e11/2.  Overall, the results from this 

study indicate that the E. coli 0157:H7 phages, e11/2 and e4/1c, may have a valuable role 

to play in the biocontrol of E. coli O157contamination in beef. 
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Effect of buttermilk samples produced under different 

conditions on growth of SW480 human colon cancer cells 

and FHC human colon normal mucosa cells 

 

Anna Kuchta1,4,  

Supervisors: Rosaleen Devery1,2,  Brian Murray3, Catherine Stanton4, Phil Kelly3.  

 

1. School of Biotechnology  

2. National Institute for Cellular Biotechnology, Dublin City University, Dublin 9  

3. Department of Food Processing and Functionality 

4. Biotechnology Centre, Moorepark Food Research Centre, Moorepark, Fermoy 

 

The milk fat globule membrane (MFGM) that surrounds fat globules in milk is a natural 

source of polar lipids and proteins with defined anticancer properties. Dairy processing 

operations can affect the structure and composition of MFGM, potentially influencing its 

anticancer activity. Buttermilk is naturally rich in disrupted MFGM material and its polar lipid 

content is relatively high compared with most other dairy products. The aim of this study 

was to determine if anticancer activity can be attributed to sweet and fermented buttermilks 

and examine if different milk processing operations may influence the antiproliferative 

activity of resultant buttermilks. The laboratory scale results were compared with 

buttermilks produced in the pilot scale. After 3 days of incubation sweet pasteurized (72°C, 

15s) buttermilk at the concentration of 0.38 mg total solids/ml significantly (P ≤ 0.001) 

inhibited growth of SW480 human colon cancer cells by 97.5% but had no toxic effect on 

FHC human colon normal mucosa cells as determined by the acid phosphatase cytotoxicity 

assay. Washed buttermilks showed higher cytotoxicity on SW480 colon cancer cells relative 

to unwashed samples. The anticancer activity of buttermilks remained the same after heat 

treatment but was lost after spray drying. Furthermore, fermented buttermilks were less 

inhibitory on colon cancer cell growth. The highest cytotoxicity for fermented buttermilks 

was obtained for buttermilk fermented with Streptococcus thermophilus HDPC4694, which 

inhibited SW480 colon cancer cell growth by 46.6% at concentration of 0.94 g total 

solids/ml. Fractions of buttermilk after microfiltration (feed, retentate and permeate) 

produced in the pilot plant scale confirmed results obtained in the laboratory scale. Selective 

anticancer activity of buttermilk produced in pilot plant scale provides an opportunity for the 

Dairy industry to introduce MFGM-enriched buttermilk as a novel functional beverage with 

potential health benefits. 
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Effects of dietary n-3 polyunsaturated fatty acid on  

bovine endometrial gene expression 

 

G.S. Coyne1, 3 

Supervisors: D.G. Morris2, D.A. Kenny3, and S.M. Waters1 

 

1. Teagasc, Animal Bioscience Centre, Dunsany, Co. Meath. 

2. Teagasc, Animal Production Research Centre, Mellows Campus, Athenry, Co. Galway. 
3. School of Agriculture, Food Science & Veterinary Medicine, University College Dublin, 

Dublin 4. 

 
Dietary n-3 polyunsaturated fatty acids (n-3 PUFA) have potential to improve cattle fertility. 

We examined the effect of supplementing cattle diets with n-3 PUFA on global gene 

expression in the uterine endometrium. Beef heifers were individually supplemented with 

rumen protected dietary fat enriched with either saturated fatty acid (control; n= 10) or n-3 

PUFA (n-3 PUFA; n= 10) for 45 days. Screening of total endometrial RNA on a 23K 

Affymetrix GeneChip® Bovine Genome Array showed that 1,807 genes were differentially 

expressed (P < 0.05), with 946 genes up-regulated and 861 down-regulated in n-3 PUFA 

compared with control animals. RNA post-transcriptional modification↔carbohydrate 

metabolism↔lipid metabolism was identified as the top network by the web-based software 

application Ingenuity Pathway Analysis. Subsequently, quantification analysis was 

conducted on expression of specific candidate genes or groups of genes known to be 

involved in particular reproduction related mechanisms and pathways such as PGF2α 

biosynthesis and IGF signalling. In n-3 PUFA endometrial tissue, transcription of 

prostaglandin biosynthetic pathway genes was increased for PGES, PPAR α and δ and 

decreased for PLA2 (P < 0.05). This indicates that key genes regulating uterine PGF2α 

biosynthesis are influenced by dietary inclusion of n-3 PUFA, an effect which could lead to 

improved uterine function and embryo survival. The effect of dietary n-3 PUFA on 

endometrial transcription of IGF signalling genes in cattle was also examined by RT qPCR. In 

n-3 PUFA endometrial tissues there was an increase in transcription of IGF-2, IGF-1R, IGF-

2R and IGFBP-2 and a decrease in transcription of IGF-1, IGFBP-3 and IGFBP-6 (P < 0.05). 

This shows that dietary supplementation of cattle with n-3 PUFA affects transcription of 

genes involved in IGF signalling indicating that the beneficial effects of PUFA on fertility may 

operate at the level of gene transcription. 
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Production, feed efficiency and grazing behaviour of 

Holstein-Friesian, Jersey and their F1 cross 

 

R. Prendiville1,2 

Supervisors: Frank Buckley1, Karina Pierce2 

 

1.     Teagasc, Moorepark Dairy Production Research Centre, Fermoy, Co. Cork. 

2.     School of Agriculture, Food Science and Veterinary Medicine, University College Dublin, 

Belfield, Dublin 4. 

 

Pasture based dairy systems are dependent on cows achieving high intakes per unit BW 

with high milk solids yield (MS; fat+protein yield) per unit intake. The objectives of this 

study were to provide an insight into: (i) differing production characteristics, (ii) variations 

in feed efficiency (FE), and (iii) differences in grazing behaviour (GB) among Holstein-

Friesian (HF), Jersey (J) and Jersey×Holstein-Friesian (F1) cows. Milk yield was highest with 

HF, intermediate with F1 and lowest with J (P<0.001). Fat and protein contents were highest 

with J (P<0.001). Milk solids was highest with F1, intermediate with HF and lowest with J 

(P<0.05). Body weight (BW) of HF was greater (P<0.001) than that of the F1 and J. Dry 

matter intake (DMI) was similar for the HF and F1, lowest for J. Breed group had a 

significant effect (P<0.001) on intake capacity and FE parameters investigated; DMI/100 kg 

BW, MS/100 kg BW and MS/DMI, which tended to be higher for the J. Net energy intake/MS 

was lowest (favourable) for the F1 and J compared to HF (P<0.05). Residual feed intake was 

similar across breeds. Ostensibly, few differences in grazing behaviour were evident. 

However, per unit BW, grazing and ruminating time, bite rate, grazing and ruminating 

mastications, bite rate and intake per bite were greater (P<0.001) with J. Expressed per 

unit intake, grazing time, grazing mastications and bite rate were greater with J, indicating 

more aggressive grazing behaviour.  Heterosis estimates were apparent for milk yield and 

some FE and GB measures. The results indicate that differences in animal production 

characteristics, DMI, FE and GB exist between the HF and J. Evidence presented also 

suggests that F1 cows display heterosis for production performance, FE and GB, adding 

credence to the belief that F1 cows (J×HF) are well suited to grazing systems. 
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A study of the somatic cell count (SCC) of Irish milk from 

herd management and environmental perspectives  

 
Patrick T. Kelly1,2, 

Supervisors: Bernadette O’Brien1, Donagh P. Berry1 and Simon J. More2 
 

1.  Teagasc, Moorepark Dairy Production Research Centre, Fermoy, Co.Cork. 

2.  School of Agriculture, Food Science and Veterinary Medicine, UCD, Belfield, Dublin 4. 

 

Research has shown somatic cell count (SCC) to be associated with both management 

practices and cow factors. However, many studies relate exclusively to indoor extended 

housing systems. The objective of this study was to investigate the association between 

various herd management practices and cow factors (parity, stage of lactation) with SCC, to 

geographically analyse SCC on a national basis, and to estimate the milk loss associated 

with high SCC in a grass based milk production system. Survey and milk recorded data were 

used. Management practices associated with low SCC included the use of dry cow therapy, 

participation in a milk recording scheme, the use of teat disinfection post-milking and 

increased farm hygiene (shed, cubicles, parlour, clusters, yards and roadways). SCC 

increased with parity from 97,000 cells/mL in parity 1 to 199,000 cell/mL in parity 6. SCC 

decreased between the period 5 to 35 days in milk (DIM) and 36 to 65 DIM, and increased 

thereafter. The rate of increase in SCC from mid to late lactation was greatest in older 

parity animals. Average bulk tank SCC increased from 110,264 cells/mL in 2003 to 118,782 

cells/mL in 2005, followed by a decrease to 108,454 cells/mL in 2007. Spatial clustering of 

high SCC was not observed indicating that SCC on one farm was not related to SCC on 

other farms. There was a test day milk yield loss of 1.43, 2.08, 2.59, 2.56 and 2.62 litres 

(parities 1 to 5, respectively) associated with an increase in SCC category from <51 to 

>400, 000 cells/mL. The results from this study highlight that adherence to best 

milking/farming practice will help reduce SCC on farms. 
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Influence of increasing feed allowance for sows during 

gestation on skeletal muscle of offspring 

 
L. Mc Namara1,2,3,  

Supervisors: P.G. Lawlor1, N.C. Stickland2 and L. Giblin3  

  

1.  Teagasc, Pig Production Development Unit, Moorepark Research Centre, Fermoy, 

Co.Cork, Ireland 

2.  The Royal Veterinary College, Royal College Street, London NW1 0TU, United 

Kingdom 

3.  Teagasc, Moorepark Food Research Centre, Fermoy, Co.Cork, Ireland 

 

 

Muscle fibres are formed pre-natally and environmental factors such as nutrition are known 

to influence their number and type. This study examined the phenotypic and molecular 

effects on muscle development in progeny of increasing maternal feeding during gestation. 

Eighty sows were fed a standard gestation diet (6.2 g lys/kg and 13 MJ DE /kg) at an 

allocation level of 2.3 kg/day (T1), or 4.6 kg/day at critical time periods during gestation; 

days 25-50 (T2), days 50-80 (T3) and days 25-80 (T4). A fifth treatment involved feeding 

3.46 kg/day between days 80-112 of gestation (T5). At weaning, 3 pigs per litter were 

penned individually and fed identical diets to slaughter. At slaughter the m.semitendinosus 

and m.semimembrinosus muscles were harvested for fibre typing, gene expression and 

meat quality analysis. Real time PCR revealed that Calcineurin (involved in activating 

oxidative fibre types) expression levels were up-regulated in T2 compared to control. This 

supports histological analysis where T2 showed an increase in oxidative fibre types over the 

control. The satellite cell marker Pax7 was up regulated in T3 and down regulated in T2 

compared to control. Supporting data indicates an up-regulation of the growth gene IGF-1 

in T2, indicative of a growth spurt. However, overall growth rates to slaughter were 

unaffected. Levels of the gene coding for the proteolytic enzyme calpain (involved in meat 

tenderness) were lower in all treatments compared to control. However meat quality 

analysis showed little difference in tenderness between treatments. Overall T3 and T2 pigs 

had the best carcass quality with the highest lean meat yields and the lowest carcass fat 

levels. In conclusion, increased feeding of sows during gestation positively affects gene 

expression patterns and carcass quality in offspring. 
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Sequence based characterisation of the Gpa4 locus 

conferring resistance to PCN in potato 
 

Marialaura Destefanis ٭  1,2, 

Supervisors: Peter Jones2, Glenn Bryan3, Denis Griffin1 and Dan Milbourne1 

 

1. Teagasc Crop Research Centre, Oak Park, Carlow 

2.  Department of Zoology, Ecology and Plant Science, University College Cork 

3. Scottish Crop Research Institute, Dundee DD2 5DA, UK 

 

The potato cyst nematode Globodera pallida Pa2/3 is one of the most relevant soil-borne 

pests of potato in Europe.  A quantitative trait locus, called Gpa4,  that confers resistance to 

G. pallida has been identified on the short arm of potato chromosome IV, in a region which 

harbours a resistance hotspot conferring resistance to this nematode and to unrelated 

pathogens. The main objective of this study is the identification of the genes involved in 

conferring the resistant phenotype at the Gpa4 locus by producing a high quality DNA 

sequence of the region.  Firstly a number of BAC clones from this region were identified 

using markers genetically linked to Gpa4. In order to cover completely the locus, 7 other 

BACs were selected exploiting the synteny between the tomato orthologous sequence and 

the potato BAC end sequences. The BACs were sequenced and the data were processed 

using the Staden Package. The synteny with tomato was confirmed. A preliminary prediction 

and annotation of the genes expressed in the BAC sequences revealed 2 clusters of 

resistance genes, belonging to the NBS-LRR sub-class. Significantly, their sequences 

showed a high degree of similarity to Rpi-Blb3, a late blight resistance gene that clusters in 

the same resistance hotspot. Finishing and further annotation to identify the putative gene 

expressed on the complete sequence of the resistance gene hotspot is ongoing. 
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The Role of Soil Type and Condition in the Fate and 

Transport of Landspread Microbial Enteropathogens 

 

Fiona Brennan1, 2, 

Supervisors: Vincent O’Flaherty2, & Karl Richards1 

 

1. Teagasc, Johnstown Castle Environmental Research Centre, Wexford, Ireland  

2. Microbial Ecology Group, Dept. of Microbiology, NUI Galway, Ireland  

3. Cranfield University UK 

 

The EPA reported that in the 2004-2006 period 57% of Irish groundwater sources tested 

were found to be contaminated with faecal coliforms. This is a worrying statistic, particularly 

as many groundwater supplies are untreated or inadequately treated prior to consumption. 

A range of sources of contamination have been implicated, but international evidence 

suggests that the landspreading of animal slurries and manures, which can contain a large 

array of pathogenic microbial agents, is a major contributor. Soil offers protection from the 

contamination of groundwater but in some cases microbial enteropathogens applied to soil 

have been observed to leach through soil into groundwater, affecting drinking water quality, 

and posing a risk to public health. This study investigated the impact of soil type and 

condition on the fate and transport of landspread E.coli in soil using lysimeter monoliths 

under natural rainfall conditions. Leaching of bacterium was observed predominantly from 

the poorly drained gley soil type, including from control lysimeters, untreated for greater 

than 9 years. The persistent leaching of E.coli from the control lysimeters of this soil type 

indicates the long term survival and growth of the bacterium in this soil. This is the first 

report of naturalised soil E.coli in maritime temperate soil and it raises questions about the 

sole use of E.coli as an indicator of faecal contamination of soils and waterbodies in these 

regions. Molecular and physiological characterisation of isolates leached from this soil type 

indicated that a wide range of E.coli were leached from the soil and that they possess 

phenotypic characteristics which may enhance their capacity to survive and compete for 

niche space in soil.  
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Identifying and understanding factors influencing the 

intention to convert to organic drystock farming: an 

application of the theory of planned behaviour 

 

Doris Läpple1,2, 

Supervisors: T.Van Rensburg1 and T. Donnellan1 

 

1. Rural Economy Research Centre, Teagasc, Athenry,Co. Galway 

2. Department of Economics, National University Ireland, Galway 

 

Although the organic farming sector in Ireland is growing steadily, it remains small in 

comparison to other European countries. With currently just over 1% of the agricultural 

area under organic farming, achieving the government target of having 5% of the 

agricultural area in organic farming by 2012 requires the conversion of existing conventional 

farms. In this context, the present study is concerned with the intention of conventional 

drystock farmers to convert to organic beef production. The intention to convert is analysed 

using the social-psychology theory of planned behaviour to identify factors that affect the 

adoption of organic farming. According to the theory the behavioural intent is influenced by 

attitudes toward the behaviour, social influence and perceived behavioural control. Using an 

econometric model, the results reveal that attitudes, social influence and perceived 

behavioural control have a significant influence on the intention to convert. Looking at 

drivers of and barriers to adoption, financial incentives appear to be the main driver of 

adoption, however farmers express uncertainty if they will indeed receive higher prices or 

higher farm incomes due to increased support payments when producing organic meat. In 

terms of identified barriers, the perception of farmers that organic farming involves 

producing a product that only rich people can afford, emerges as the strongest barrier. 

Furthermore, farmers do not perceive that their important others provide encouragement to 

convert and express concern about their ability in organic agriculture to maintain animal 

health based only on prevention. This research shows clearly that promotion of organic 

farming need to take account of the beliefs and attitudes of farmers in order to increase the 

size of the sector.   
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Poster Abstracts 
 

Poster 
Number CENTRE Presenter Name Poster Title 

Food Research   
1 Ashtown Michelle Mitchell Effect of salt reduction on the sensory profiles 

of a popular chilled ready meal 
2 Ashtown John O'Flaherty From farm to plate:  An assessment of the 

effect of processing and digestion on the main 
health promoting components of Irish cereal 
crops, oats and barley 

3 Ashtown Aine Monaghan Prevalence of emerging non-0157 
Verocytotoxigenic esherichia coli (VTEC) on 
Irish Cattle farms 

4 Ashtown Paul Sullivan Enhancing the nutritive aspects of wheat bread 
through the inclusion of milled barley fractions 

5 Ashtown Mary McDonnell Application of biocontrol agents (antimicrobial 
prptides and essential oil components) to 
control of Escherichia coli o157:H7 in the beef 
chain 

6 Ashtown Alessio Di Luca Can a proteomic platform help to address 
variability in meat quality? 

7 Ashtown Derek Keenan Quality and storage attributes of high pressure 
or thermally processed fruit smoothies  

8 Ashtown Ozlem Aslan  Characterisation of single nucleotide 
polymorphisms in the promoter region of a 
bovine gene (ANK1) which is associated with 
meat quality  

9  Ashtown Roberta Di Bernardini  Antioxidant and antimicrobial bioactive 
peptides from bovine low value muscle and 
by-products  

10 Moorepark Food Nuria Costa Exploiting exopolysaccharides produced by the 
chees microflora 

11 Moorepark Food Anthony Kett Development of food ingredients for 
modulation of Glycaemia 

12 Moorepark Food Aniket. R. Abhyankar Structural breakdown properties of model food 
systems studied using advanced microscopic 
techniques 

13    
 

14    
 

15   

 
16 Moorepark Food Maria Sol 

Schvartzman 
An innovative approach to understanding L 
Monocytogenes in farmhouse cheese 

17 Moorepark Food Lis London Characterisation of exopolysaccharide (EPS) - 
producing lactobacilli from Irish buttermilk 
plants 

18 Moorepark Food John Tobin Microparticulation of mixtures of whey protein 
and inulin 

19 Moorepark Food Sinead Mackey Development of  a High Throughput Bioassay 
for testing Potential Prebiotics 
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Animal & Grassland  

20 Animal 
Bioscience 

Ciara Carberry Effect of ranking on residual feed intake and 
diet type on ruminal microbial population 

21 Animal 
Bioscience 

Mickael Mazurek The specificity of behavioural responses of 
heifers to different fear-eliciting conditions  

22 Grange Peter Lawrence The effect of phenotypic residual feed intake in 
pregnant beef heifers 

23 Grange Eilish Lynch Biomarkers of weaning associated stress in 
beef suckler cows and calves 

24 Grange Emma McGeough Methane emissions from finishing beef cattle 
offered alternative forages 

25 Grange Alberto Navarro Villa Evaluating the effect of potential methane 
mitigation strategies on in vitro methane 
production 

26 Moorepark 
Production 

William Ryan The effects of autumn closing date on sward 
leaf area index and herbage mass during the 
winter period 

27 Moorepark 
Production 

John Coleman Effects of genetic selection and feed system 
management on the performance of spring 
calving dairy cows 

28 Moorepark 
Production 

Michael Butler Evaluation of a high-fibre total mixed ration as 
a dry cow diet for spring-calving Holstein-
Friesian cows 

29   

 
Crops, Environment & Economics  

30 Oak Park Paul Galbally Impact of Spreading Organic Wastes on 
Biomass Crops 

31 Oak Park Nora Casey Mapping the self incompatibility locus in white 
clover (Frifolium repens L.) 

32 Oak Park Rob Van der 
Bekerom 

The development of a protocol for nuclear and 
plastid transformation of perennial Ryegrass 
(Lolium perenne L.) 

33 Oak Park Sergio Moreira Population structure of European bombus 
terrestris 

34 Oak Park Nadia Artuso An investigation of the effects of biosolids on 
the invertebrate fauna of agricultural soils 

35 Rural 
Economy 

Paul Smyth Examining the relationship between production 
costs and managerial ability using Irish dairy 
farm data 

36 Rural 
Economy 

Edel Doherty Using discrete choice experiments to elict 
preferences for walking trails on farmland in 
Ireland 

37 Johnstown 
Castle 

Rochelle Fritch Enhancing plant diversity within field margins 
in grassland 

38 JC Sinead O'Keeffe Green Biorefinery: An alternative use of irish 
grasslands. 

Horticulture & Forestry 
  
39 Horticulture 

Development  
Unit 

Balasubramanian 
Velusami 

Hydrogen sulphide gas emissions from 
spent mushroom compost during 
disturbance and removal 

40 Horticulture 
Development  

Justyna Piasecka A selective medium for the detection of 
Lecanicillium fungicola in samples from 
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Unit mushroom farms 

41 Forestry 
Development  
Unit  

Muriel Thomasset Identifying suspected hybrid ash (F. 
excelsior x F. angustifolia) in Ireland and 
its potential for genetic pollution of 
indigenous ash 

42 HR Michael Buckley The beneficial effects of using composted 
material on golf course fairways and 
greens 

43 FR Evelyn Gallagher Parentage study of veteran oak and 
surrounding trees undertaken at 
Ballytobin Estate, Co. Kilkenny 
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Food Research 
 
1. Effect of Salt Reduction on the Sensory Profiles of a Popular Chilled Ready Meal 

 

Michelle Mitchell1,2 

Supervisors: Nigel P. Brunton1 and Martin G. Wilkinson2. 
 

1. Ashtown Food Research Centre, Teagasc, Ireland 

2. Life Sciences Department, University of Limerick, Ireland 

 

Reduction of salt in foods is now recognised as one of the top 14 challenges facing the food 

industry.  Flavour remains a critical factor influencing an individual’s acceptance of a food.  

However, a significant reduction to the salt content of a food can impact on flavour and 

hence consumer acceptability.  Chilled ready meals have become popular with consumers in 

recent times; however evidence indicates that they contain high levels of salt.  In this study 

the effect of salt reductions on the sensory acceptability of a popular chilled ready meal 

(vegetable soup) was examined to identify key sensory defects to be remedied in future low 

salt formulations.  A vegetable soup with normal salt levels (0.93% NaCl) and a low salt 

vegetable soup (0.45% NaCl) were supplied by an industrial partner.  An eight member 

trained panel (6 males; 2 females) identified the significant flavour attributes of the meal, 

their order of perception, and intensity (scaled using a 15cm line with word anchors 

attached) and overall impression.  Fourteen attributes were identified and scaled by the 

panel including (in order of perception): carrot aroma, green colour, yellow colour, surface 

oiliness, translucency, salty flavour, pepper flavour, sweet flavour, onion flavour, viscosity, 

graininess, greasiness, overall flavour complexity and overall flavour.  The low salt meal 

was found to be significantly greener (p≤0.5), with a weak yellow colour (p≤0.005), it had a 

thicker (p≤0.01), smoother (p≤0.01) texture and its overall flavour (p≤0.005) was 

significantly weaker than that of its commercial counterpart which was mainly due to the 

low salt meal having a less salty flavour (p≤0.005) and a stronger sweet flavour (p≤0.005). 
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2. From Farm to Plate: An Assessment of the Effect of Processing and Digestion on 

the Main Health Promoting Components of Irish Cereal Crops, Oats and Barley. 

 

John J. O’Flahertyl, 2 

Supervisors: Nigel P. Bruntonl, and Elke K. Arendt2. 

 

1. Teagasc, Ashtown Food Research Centre, Dublin 15 

2. Department of Food and Nutritional Sciences, University College Cork. 

 

Together oats and barley account for 60% of the production of major cereal crops in 

Ireland. With current market turmoil, tillage farmers will need to be innovative and look to 

new ways to fully exploit the maximum potential of their cereal crops to remain profitable 

and sustainable. At present, Irish farmers are self sufficient in oat and barley production, 

which are predominantly used as feed stuff (83% and 82% respectively), so the scope for 

alternative uses is a very real opportunity. Cereals such as oats and barley contain many 

health promoting components including antioxidants, beta-glucan, dietary fibre, 

polyphenols, and vitamin E, and could be harnessed to produce healthy and nutritious 

added value ingredients/products. Initial work on this project focussed on determining the 

location and quantity of health promoting components in oat and barley grain via novel 

fractionation and extraction procedures. Extracted components were then analysed using 

techniques newly developed by the research team. Results showed that higher 

concentrations of these components are contained in the outer layers of the grain, a fraction 

that is often discarded after the milling process. Fractions with high levels of health 

promoting components were incorporated into bakery products to assess the effect of this 

process on them. In general baking had a negative effect on larger compounds such as 

beta-glucan, but a negligible effect on smaller compounds such as phenolic acids. The final 

step of the project was to introduce the products into a gastric model used to mimic human 

digestion and determine the bioavailability of the health promoting components and 

therefore complete the route from farm to digestion. This presentation will outline all the 

results and discuss the future potential for Irish cereal crops based on the findings. 
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3. Prevalence of emerging non-O157 Verocytotoxigenic Escherichia coli (VTEC) on 

Irish Cattle Farms 

Á.M. Monaghan1 

Supervisors: B. Byrne1, S. Fanning2, T. Sweeney2, D.A. McDowell3 and D.J. Bolton1 

 

1. Food Safety Department, Ashtown Food Research Centre, Ashtown,  

2. Food Science and Veterinary Medicine, UCD, Belfield, Dublin 4. 

3. Department of Food Studies, University of Ulster, Jordanstown, Newtownabbey, Co. 

Antrim 

Verocytotoxigenic Escherichia coli (VTEC) are the most dangerous food borne bacterial 

pathogens in developed countries.  Unknown prior to the late 1970s, VTEC are a good 

example of the evolution and emergence of pathogenic E. coli. with recent publications 

reporting over 400 VTEC serotypes.   The farm is seen as the primary source of VTEC where 

they survive in ruminant animals and are passed into the environment via faeces.  This 

study was undertaken to highlight the emerging threat posed by new serotypes of VTEC.  

Twenty bovine farms were sampled over a 12 month period to determine the incidence of 

VTEC in the cattle population.  A total of 1200 faecal and 600 soil samples were analysed, of 

these, 480 faecal and 162 soil samples were found to contain the genetic markers (vt1 

and/or vt2, genes) associated with VTEC.  All isolates were serotyped and PCR screened for 

a range of virulence factors including vt1, vt2, TIR, hlyA, eaeA, saa, lpfAO113, lpfAO157/OI-141, 

lpfAO157/OI-154 katP, etpD, espF, espP, espB, espA, toxB and iha.  The saa and intimin genes 

were typed using PCR, RFLP-PCR and sequencing.  VTEC isolates were also investigated for 

variations of the verotoxin genes using PCR and RFLP-PCR.  Analysis yielded 107 VTEC 

isolates were cultured from soil and bovine faeces. The most predominant serogroup was 

found to be O113 (29% of all VTEC isolates) followed by O26 (13%), O2 (12%), O168 

(9%), O174 (7%), O119 (6%), O116 (6%), O-Untypable (6%), O171 (4%), O136 (3%), O6 

(1%), O20 (1%), O86 (1%), O109 (1%) and O145 (1%).  The O26 and O145 isolates would 

have been traditionally viewed as potentially the most virulent in humans possessing a 

range of virulence factors allowing for attachment to the intestinal wall and toxin 

production.  However, intimin negative VTEC O113 have recently been isolated from HUS 

patients in Australia, the USA and Ireland.  This study has shown that VTEC are widespread 

in the farming environment and O113 is an emerging risk to public health. 
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4. Enhancing the nutritive aspects of wheat bread through the inclusion of milled 

barley fractions 

 

Paul Sullivan1,2 

Supervisors: John O’Flaherty1,2, Nigel Brunton1, Vivian L. Gee3, Elke Arendt2 and Eimear 

Gallagher1 

 

1. Ashtown Food Research Centre, Teagasc, Ashtown, Dublin 15, Ireland 

2. University College Cork, Cork, Ireland 

3. National Food Imaging Centre, Teagasc, Moorepark, Cork, Ireland 

 

Barley has long been known as a good source of fibre and in particular beta-glucan, 

however this is only now being exploited by the food industry. In the present study barley 

grains were roller milled in a Bühler mill, producing three fractions; endosperm, middlings 

and bran. Following analysis of these fractions, doughs and breads were produced. This 

paper discusses the results obtained when the barley middlings were incorporated into a 

wheat bread formulation at 15%, 30%, 45% and 60%. A 100% wheat flour formulation was 

used as a control. Dough rheological properties were evaluated using fundamental 

oscillation and extensional tests. Baked breads were evaluated for volume, texture, 

moisture, fibre and beta-glucan. Digital image analysis of the crumb grain was also carried 

out. The barley fractions were found to be structurally and chemically different to wheat, 

and revealed characteristics associated with poor baking qualities, such as lower protein 

content and higher starch retrogradation. However, dietary fibre and beta-glucan levels 

were significantly higher in the barley fractions (P < 0.001), in particular the middlings 

fraction. Increasing the concentration of middlings significantly increased the firmness of the 

resulting doughs (P < 0.01). At up to 30% inclusion levels of barley middlings, loaves of a 

comparable baking quality to wheat bread were produced. However, dietary fibre and beta-

glucan levels were significantly increased. An inclusion of 30% barley middlings increased 

the beta-glucan content five times when compared to the control, and brought the beta-

glucan content to approximately 0.8g per serving (based on 2 slices from a standard 800g 

loaf). This is above the 0.75g level required to make FDA approved health claims on a beta-

glucan containing product. 
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5. Application of biocontrol agent’s (antimicrobial peptides and essential oil 

components) to control of Verocytotoxigenic Escherichia coli in the beef chain.  

 

M. J. McDonnell 1, 2,  

Supervisors: L. Rivas 1, C. M.Burgess1, S. Fanning2, and G. Duffy1  

 

1. Food Safety Department, Ashtown Food Research Centre, Teagasc, Ashtown, Dublin 

15, Ireland.  

2. School of Agriculture, Food Science, and Veterinary Medicine, University College 

Dublin, Belfield, Dublin 4, Ireland. 

 

Verocytotoxigenic Escherichia coli (VTEC) are a group of pathogenic food borne bacteria that 

cause serious illness in humans and are a major food safety concern. Cattle are a significant 

reservoir of VTEC and cross contamination during processing and slaughter of the animal 

can occur resulting in contamination of beef products. An intervention strategy to reduce 

numbers of VTEC at key points in the beef chain would yield a significant risk reduction. This 

project investigated the antibacterial activity of antimicrobial peptides (AMPs) Caseicin A 

and B and essential oil components (EOC) thymol and carvacrol against VTEC. The 

antimicrobial activity of caseicin A and B and thymol and carvacrol varied between VTEC 

strains. Caseicin A and B (2 mg / ml) exhibited bacteriostatic (inhibit) activity against VTEC 

and the mean number of surviving VTEC (n=13) was 4 to 4.5 log cfu/ml lower than the 

control (no AMP).  Carvacrol and thymol (≥0.1%) exhibited bactericidal (kill) activity against 

VTEC and the mean number of surviving VTEC (n=13) was 5-8 Log cfu/ml lower than 

control (no EOC). The ability of the agents to inhibit E. coli O157:H7 varied in typical meat 

environmental conditions (temperature, pH, water activity and NaCl). Carvacrol was applied 

to a model rumen system to assess its activity against E. coli O157:H7 for possible 

application in cattle. Carvacrol reduced E. coli O157:H7 in the model rumen system by 5.0 -

6.0 log cfu/ml within 0.5h compared to the control (no carvacrol). This presentation will 

discuss the potential applications of such biocontrol agents in the food chain. 
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6. Can a proteomic platform help to address variability in meat quality?  

 

Alessio Di Luca1 

Supervisors: Ruth Hamill1, Giuliano Elia2, Jean McBryan1, Grace Davey3, Torres Sweeney4, 

and Anne M. Mullen1 

 

1. Teagasc, Ashtown Food Research Centre, Dublin 15, Ireland;  

2. Conway Institute, UCD, Dublin 4, Ireland;  

3. Martin Ryan Institute, National University of Galway, Ireland;  

4. Faculty of Veterinary Medicine, UCD, Dublin 4, Ireland. 

 

Reducing variability in the eating quality of pork is a major challenge facing the industry and 

requires knowledge of factors ranging from genetics through to post-mortem handling. 

Variation in the capacity of meat to retain moisture (water holding capacity) has an 

economic impact for the meat industry. Soluble proteins in exudate from 31 animals (Large 

White x Landrace) were collected from the Longissimus muscle following centrifugation at 

three time-points over a seven-day post-slaughter ageing period. These exudates have 

been characterised by means of 1-dimensional SDS-PAGE and mass spectrometry, which 

has shown that this fraction is a suitable substrate to search for protein biomarkers. 

Exudate samples from 12 animals displaying divergent phenotypes for water holding 

capacity, as measured by percent drip loss (intermediate, high and low drip loss), from 

three post mortem time points (36 samples in total) were compared using 2-D Fluorescence 

Difference Gel Electrophoresis (Ettan DIGE). Equivalent amounts of each sample were first 

labelled using CyDye and subsequently separated in two dimensions along with a differently 

labelled common reference pool. Image analysis identified significant spot (proteome) 

pattern changes between the different phenotypes and at different times post mortem. 

Between 10 and 20 spots were significantly different in intensity across divergent 

phenotypes at specific post-mortem time-points (p value < 0.05). Between 66 and 136 

spots varied in intensity (p value < 0.05) over the post-mortem ageing period. Ongoing 

work is focused on characterisation by mass spectrometric analysis of the most significantly 

up and down regulated protein spots and validation of expression through Western blot 

analysis. It is anticipated that this will aid in the identification of biomarkers that may assist 

the Irish meat industry in delivering consistency in product quality.  
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7.  Quality and storage attributes of high pressure or thermally processed fruit 

smoothies  

 

Derek Keenan1,2 

Supervisors: Nigel Brunton1, Ronan Gormley3, and Francis Butler2 

 

1. Ashtown Food Research Centre, Teagasc, Ashtown, Dublin 15. 

2. Biosystems Engineering, University College Dublin, Dublin 4. 

3. UCD Institute of Food and Health, University College Dublin, Dublin 4. 

 

High hydrostatic pressure (HHP) processing, uses pressure to inactivate foodborne microbes 

rather than heat and could result products with fresh-like characteristics. Fruit smoothies 

are perceived as healthy by consumers and could increase fruit consumption, which is 

scientifically linked to a decreased incidence in many diseases. Smoothies were prepared 

with apple (29.5), apple juice (29.5), strawberry (21), banana (12) and orange (8% w/w 

per 250ml sample). HHP samples were processed using isostatic pressure (450 MPa), held 

for 1, 3 and 5 mins at ambient (20 °C) temperature. Thermally processed samples were 

heated to a core temperature of 70 °C until a time-temperature (P70>10 min) equivalent to 

6 log reduction of vegetative cells. Samples were stored at 2-4 °C and tested for quality 

(pH, titratable acidity, soluble solids, moisture content, colour, sensory acceptability and 

complex rheology), antioxidant content [anti-radical power (ARP) and total phenols (TP)] 

and storage (TVC) properties on days 1, 10, 20 and 30. No significant differences (P>0.05) 

between fresh and processed smoothies for pH, titratable acidity and sensory acceptability 

were detected. HHP samples had lower (P<0.001) Hunter L and a values than fresh or 

thermally processed smoothies. Moisture values ranged (P<0.001) from 86.5 (fresh) to 

86.0% (HHP: 5 mins). Soluble solid content was higher (P<0.001) in HHP samples than 

fresh. Fresh and thermally processed samples had a higher (P<0.001) ARP values than HHP 

samples. However, HHP (5 mins) samples had a higher (P<0.001) TP content than fresh or 

thermally processed smoothies. Sample degradation occurred throughout the course of the 

study with samples generally performing better between days 0 to 10 with a reduction 

(P<0.001) in quality across all parameters by day 30. However, all samples maintained 

microbiologically stablity throughout storage. In conclusion, processors seeking a higher 

quality product with more fresh-like characteristics could consider HHP processing as an 

alternative to fresh or traditional thermal processing provided the HHP process is optimised 

to maximised product quality.  
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8. Characterisation of single nucleotide polymorphisms in the promoter region of a 

bovine gene (ANK1) which is associated with meat quality  

 

Ozlem Aslan1 

Supervisors: Torres Sweeney2, Anne Maria Mullen1 and Ruth Hamill1 

 

1. Teagasc, Ashtown Food Research Centre, Ashtown, Dublin 15, Ireland. 

2. University College Dublin (UCD), School of Agriculture, Food Science & Veterinary 

Medicine, Dublin 4, Ireland. 

 

Abstract 

Expression of Ankyrin genes has been shown to be associated with tenderness in bovine and 

tenderness and intramuscular fat content in porcine models. Ankyrin 1 is the prototype of 

the ankyrin protein family and it is considered to localise in the Z and M line of the myofibril 

(small fibre running through muscle cell) providing primary linkage between the 

sarcoplasmic reticulum and the myofibrils. The cytoskeletal system undergoes proteolysis 

during the post-mortem tenderisation of meat. Differentially expressed genes in post 

mortem skeletal muscle can provide insight to molecular processes of relevance to meat 

quality and may lead to markers for quality and methods to control quality. Alterations in 

gene expression can arise as a result of genetic variations in a promoter region of a gene. 

Therefore in the present study the transcription start site (TSS), which was identified by 

sequencing of 5’ cDNA of the bovine ANK1 gene transcript, and a 1.17 kb putative promoter 

region were examined for detection of single nucleotide polymorphisms (SNPs) in 24 beef 

cattle which are divergent in selected meat quality traits. Seven novel polymorphisms (SNP) 

were identified in the promoter region of bovine ANK1 and some of these were found within 

putative transcription factor binding sites. To establish base-line frequencies of these 

polymorphisms within the Irish population, these SNP were genotyped in 45 beef cattle, 

representing three breeds (Aberdeen Angus, Charolais, Limousin). The data presented here 

introduces novel SNPs in a candidate gene promoter region for meat quality which will next 

be investigated for association with important meat quality traits.  
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9. Antioxidant and antimicrobial bioactive peptides from bovine low value muscle 

and by-products  

 

Roberta Di Bernardini1 

Supervisors: Jenny Hayes1, Maria Hayes1, Declan Bolton1, Joseph Kerry2, Eileen O’Neill2 and 

Anne Maria Mullen1 

 

1. Teagasc, Ashtown Food Research Centre, Dublin 15, Ireland 

2. Department of Food Science and Nutritional Sciences, University College Cork, 

Cork, Ireland 

 

Extracting functional ingredients from meat processing by-products provides an opportunity 

for the meat industry to add value to meat waste resources and may minimise costs 

associated with disposal of by-products. Bovine (Bos Taurus) meat is a rich protein source 

and therefore represents an excellent starting material for the isolation and characterisation 

of biologically active peptides.  The objective of this work is to isolate and characterise 

peptides with antioxidant and antimicrobial activity from bovine low value muscle and meat 

by-products (offal).  Cytoplasmic/sarcoplasmic proteins from liver, lung and brisket (two 

post-mortem time points) were extracted and hydrolysed with a commercial enzyme at 

several hydrolysis time points. The extraction and the hydrolysis methods were monitored 

using one dimensional polyacrylamide gel electrophoresis (PAGE) and Matrix Assisted Laser 

deionisation time of flight (MALDI-TOF) mass spectrometry. Hydrolysates from all tissue 

types were assessed for antioxidant activity using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) 

radical scavenging assay. The most potent antioxidant activity of the enzymatic 

hydrolysates was in the order: liver > lung > brisket (2nd > 1st post-mortem time point). 

Liver and lung hydrolysates with highest antioxidant activity were selected for fractionation 

and purification using reverse phase high performance liquid chromatography (RP-HPLC). 

Fractions collected following RP-HPLC and found positive for antioxidant activity will have 

their peptidic content assessed using MALDI-TOF mass spectrometry and compared to 

known bioactive peptides using the computer programme BIOPEP 

(http://www.uwm.edu.pl/biochemia/). Lung muscle was also hydrolysed using a commercial 

enzyme, purified using RP-HPLC and the fractions generated tested for antimicrobial 

activity. Results to date suggest that offals and low value muscle may contain functional 

elements which may have high value applications.  
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10. Exploiting exopolysaccharides produced by the cheese microflora 

 

N.E. Costa1 

Supervisors: J.A. Hannon1*, P.L.H. McSweeney2 & T.P. Beresford1 

 

1. Moorepark Food Research Centre, Teagasc, Ireland;  

2. Department of Food and Nutritional Sciences, University College Cork, Ireland 

 

 

The ability of cheese lactic acid bacteria to ferment sugars and produce lactic acid is well-

known and exploited in many dairy products. Some strains also have the capacity to 

produce exopolysaccharides (EPS), which has only recently been widely studied. 

Exopolysaccharides are exocellular polysaccharides that can either remain attached to the 

cell-wall or be released into the environment surrounding the cell. Recently EPS producing 

strains have been used to improve the rheological quality and inhibit syneresis in yogurt, 

and improve the functionality of reduced-fat cheeses. However, their role in dairy matrices 

is not clearly understood. The objective of this work was to obtain a bank of EPS producers 

of dairy origin, isolate, purify and characterise the diversity of EPS and investigate some 

technologically and health-promoting opportunities which they can offer the dairy industry. 

From an initial screening of 355 lactic acid bacteria strains from the Moorepark Culture 

Collection a bank of 142 EPS producers was identified. Genetic and biochemical 

characterization of the different EPS was performed. The role of EPS in the manufacture, 

texture and quality of Cheddar cheese was investigated using an EPS producing strain of 

Lactococcus lactis. From this strain a non-EPS producing isogenic variant was isolated and 

two reduced-fat Cheddar cheeses manufactured. Comparison of the two cheeses with and 

without the EPS highlighted that significant improvement in cheese functionality due to the 

EPS without a negative effect on cheese quality. The impact of EPS on coagulation 

parameters and syneresis was also studied. EPS from different bacteria were purified and 

assessed for prebiotic potential on a range of known probiotic bacteria. The bank of EPS 

producers and the data gathered from the work performed in this study offer many 

exploitable opportunities for the use of EPS in industrial dairy applications such as novel 

product development to product improvement. 
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11. Development of Food Ingredients for Modulation of Glycemia   

 

Anthony P.Kett, 1 

Supervisors: Edwin R. Morris 2 and Mark A. Fenelon 1 

 

1. Food Processing and Functionality Department, Moorepark Food Research Centre, 

Teagasc, Fermoy, Co. Cork, Ireland. 

2. Department of Food and Nutritional Sciences, University College Cork, Ireland. 

 

The prevalence of chronic disease resulting from glycemic irregularities points to the need 

for foods with glucose-modulating functionality. In particular, there is an increasing demand 

for ingredients designed for prevention and management of type 2 diabetes. The aim of this 

study was to explore the interactions between four dairy proteins (i.e., �-casein, ß–casein, 

�-Lactalbumin & ß-Lactoglobulin) and four different carbohydrates (i.e., inulin, 

glucomannan, maltodextrin and starch) to determine how ingredient combinations may be 

formulated with a view to modulating glycemia. New methodologies were developed for in-

vitro and in-vivo measurement of glucose release from food.  A patented rheological reactor 

cell was designed for simulating Gastro-Intestinal Digestion in-vitro. The device was 

developed to accurately evaluate structural changes during food bio-polymer interactions 

under different physiological conditions (i.e., ionic strength, shear, pH, hydrolysis by peptic 

and amylolytic enzymes). Results from these in-vitro studies were used to develop 

isoglucidic beverages for evaluation in clinical pig trials where glucose and selected 

hormonal signals are measured. Of the different protein – carbohydrate combinations 

studied, both α - and �-casein (5 wt %) affected glucose release during digestion of waxy 

maize starch. The presence of either �- or �-casein during gelatinisation of the starch 

resulted in a significantly (p < 0.05) lower amylolytic breakdown during subsequent in-vitro 

digestion. It is suggested that the effect is linked to the reduction in swelling during 

gelatinisation as determined by rheological measurements and confocal laser scanning 

microscopy. The results indicate the addition of individual casein fractions to starch during 

gelatinisation may provide a mechanism for modulation of glucose release. The new 

methodologies developed during this work can be used as screening tools for design of 

ingredients for use in anti-diabetic foods.   
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12. Structural breakdown properties of model food systems studied using 

advanced microscopic techniques 

 

Aniket. R. Abhyankar1&2, 

Supervisors: Daniel. M. Mulvihill 2 and Mark. A.E. Auty 1 

 

1. Teagasc, Food Processing and Functionality Department, Moorepark, Fermoy, Co. 

Cork, Ireland 

 2. Department of Food & Nutritional Sciences, National University of Ireland Co. Cork,, 

University College Cork, Cork,  Ireland 

 

Mastication involves the process of physical breakdown of food by the mechanical actions of 

teeth, the tongue and the palate, facilitating the sensory perception of foods. In this study, 

confocal laser scanning microscopy (CLSM) techniques in combination with dynamic stage 

attachments (microtensile stage and shearing stage) were used in order to study the 

microstructural properties of model food systems during deformation, making it possible to 

gain an insight into the breakdown properties of foods during mastication. Heat–set whey 

protein isolate (WPI) emulsion–filled gels containing sunflower oil and glucono–δ–lactone 

acid–induced milk gels with added sunflower oil were prepared. Notch propagation tensile 

testing was carried out on WPI emulsion–filled gels using a microtensile stage in extension 

mode, while stirred acid milk gels were compressed between the parallel plates of a 

shearing stage. The microstructural changes occurring in WPI emulsion filled gels and 

stirred acid milk gels during large deformation, were visualised using CLSM. Tensile tests 

showed that notch propagation in emulsion–filled gels occurred either through the protein 

gel matrix, at the oil droplet interface or through the oil droplet. Depending on the 

structural properties of the WPI gel matrix (fine stranded or particulate structure), oil 

droplets were either bound or unbound to the protein gel matrix. Shearing stage tests 

showed that on compressing, the protein aggregates and oil droplets in the stirred acid milk 

gels flowed and oil droplet coalescence/aggregation occurred, while the porosity of the 

stirred gels increased. An understanding of the behaviour of oil droplets and the protein 

phase in model food systems during large deformation will help the food industry in 

designing novel fat substitutes and food textures for dietetic foods having a low calorific 

value while imparting the desired sensory attributes such as creaminess. 
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16. An innovative approach to understanding L. monocytogenes in farmhouse 

cheese. 

 

Maria Sol Schvartzman1,2  

Supervisors: M. S., Butler2 F., Jordan1 K. 

 

1. Moorepark Food Research Centre, Teagasc, Fermoy, Co. Cork 

2. Biosystems Engineering, School of Agriculture, Food Science and Veterinary 

Medicine, University College Dublin, Ireland 

 

Irish farmhouse cheese is produced by small family farms and it is characterised by the use 

of one source of milk or a limited number of local sources, it must be hand made and it 

must be produced in a small scale. L. monocytogenes is a widely distributed food-borne 

pathogen that causes listeriosis with a 30% mortality rate when infecting pregnant, 

neonatal, or people with their immune system compromised. L. monocytogenes has been 

isolated from farmhouse environments, for instance, from water, cow faeces, cow paths, 

drains, walls, floors and working equipment. Farmhouse cheese is produced from raw or 

pasteurised milk that is usually stored and processed to cheese in the same premises. The 

lack of hygiene together with the particular resistance of this pathogens to sanitizers and 

adverse environmental conditions, results in the contamination of cheeses, either from the 

contact surfaces, farm environments or milk. Predictive microbiology has application in both 

microbial safety and quality of foods and is therefore a useful tool to understand the 

behaviour of unwanted microorganisms that can proliferate in foods. To date, most of the 

works on Listeria monocytogenes are being carried out under static conditions in order to 

improve knowledge on microbial physiology. We propose a new approach applying 

predictive microbiology to the study of the behaviour of L. monocytogenes in farmhouse 

cheese under dynamic conditions.  
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17. Characterisation of Exopolysaccharide (EPS)-producing lactobacilli from Irish 

buttermilk plants 

 
Lis E. E. London1, Helena M.Stack1, G. F. Fitzgerald2, P. Ross1 and C. Stanton1 

 

1. Moorepark Food Reseach Centre, Teagasc, Fermoy, County Cork, Ireland 

2. Department of Microbiology, University College Cork, Cork, Ireland 

 

Exopolysaccharide (EPS) production by lactic acid bacteria (LAB) can deliver benefits during 

food production as texture enhancer or as functional food ingredients with health benefits. 

Buttermilk plants, also known as Kefir grains are white irregular masses with a microbial 

population of LAB, yeast, acetic bacteria and filamentous fungi. The cluster of 

microorganisms is held together by a matrix of proteins and polysaccharides, named 

kefiran. The aim of this study was to find potential EPS- producing lactobacilli in Irish 

buttermilk plants. Rapid phenotypical screening methods for EPS production were developed 

and a combination of molecular techniques such as polymerase chain reaction (PCR), Pulse 

Field Gel Electrophoresis (PFGE), plasmid profiling and partial sequencing as well as 

metabolic profiling was used to characterise EPS producing lactobacilli from a variety of Irish 

buttermilk plants. Furthermore growth and viscosity in milk of EPS producing lactobacilli 

were determined. In total, 15 buttermilk plants have been screened for the presence of 

polysaccharide producing phenotypes of which ~4500 Lactobacillus colonies were randomly 

selected. However, 17 Lactobacillus colonies showed phenotypical presence of EPS 

production. Molecular and metabolic characterisation has revealed the identification of two 

individual EPS-producing strains, Lb. kefiri and Lb. casei/paracasei. However, Lb. kefiri did 

not show growth and viscosity in 10% Reconstituted Skim Milk (RSM) under aerobic and 

anaerobic conditions, while Lb. casei grew in 10% RSM under the same condition but no 

viscosity was observed.  

The isolated strains can be used to produce bacterial EPS, a dietary fibre as food additives 

such as texture enhancer or as functional food ingredients with several health benefits. 

Dairy products are poor sources of soluble dietary fibre and bacterial EPS can be used to 

develop fermented dairy products enriched in dietary fibre 

Further studies will focus on the lack of growth of Lb. kefiri in milk and their proteolytic 

activity and on isolation, determination and structure analysis of the microbially produced 

EPS.  
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18. Microparticulation of mixtures of whey protein and inulin. 

 

John T Tobin,1,2  

Supervisors: Sinead M Fitzsimons,1 Alan L Kelly,2  Philip M Kelly,1 Mark A E Auty1 and Mark A 

Fenelon1*           

 

1. Food Processing and Functionality Department, Moorepark Food Research Centre, 

Teagasc,  Fermoy, Co. Cork Ireland. 

2. Department of Food and Nutritional Sciences, University College, Cork, Ireland. 

 

This study investigated the effect of the presence of inulin, in the range 0 - 3.81 g/100g, on 

the physical and microstructural properties of microparticulated whey protein concentrates 

(MWPC) and powders. A patented WPC microparticulation process was adapted to allow 

incorporation of inulin in WPC feedstocks, prior to microparticulation, to enable the 

replacement of lactose as a carbohydrate source. Substitution of lactose with inulin 

increased levels of whey protein denaturation during microparticulation. The increased 

denaturation levels were correlated with reductions in lactose and calcium content of the 

microparticulated solutions, which increased aggregate size and solution viscosity post-

processing. The increase in particle size with increasing inulin content was associated with a 

concomitant decrease in lactose/protein ratio and ensuing changes in denaturation levels. In 

conclusion, it appears possible to successfully manufacture a low-calorie microparticulated 

whey protein concentrate fat replacer using the dietary fibre inulin as the carbohydrate 

source. 
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19. Development of High Throughput Bioassay for testing Potential Prebiotics 

 

Mackey, S. 

Supervisors: Mehra R., Fitzgerald, G.F., Ross, P.R., and Stanton, C. 

 

1. Teagasc Moorepark Food Research Centre, Fermoy, Co.Cork. 

2. Microbiology Department, University College Cork. 

 

Bifidobacterium species represent a major element in the microflora of the human 

gastrointestinal tract, and are associated with gut health maintenance, and avoidance of 

lactose intolerance, stimulation of the immune system, and production of vitamins. The role 

of these bacteria in human health has stimulated significant interest in the health care and 

food industries, and has highlighted the position of these bacteria in the development of 

functional and pharma foods, which contain these bacteria as active ingredients. Prebiotics 

are food ingredients that promote the growth of beneficial bacteria such as bifidobacteria. 

The aim of this study was to develop an assay (in vitro) to test a range of potential prebiotic 

ingredients using a micro-titre plate reader. These potential prebiotics were added to 

minimal media where they were the sole carbohydrate. Small amounts (0.05g/mL) of each 

carbohydrate were tested against 11 different strains of bifidobacteria. Plates were sealed 

with a clear sterile sealing film inducing anaerobic conditions, then incubated at 37°C for a 

24-48 hour period with results automatically taken every hour, thus generating a growth 

curve of each strain. Of the twenty potential prebiotics tested from different sources growth 

assays using inulin and oligofructose powders showed significant results for certain strains. 

Inulin products such as HPX promoted the growth of B. merycicium, while B.bifidum 

NCFB795 and B.breve 8807 showed significant growth on ST. Oligofructose powders 

promoted the growth of Aeriscardovia aeriphila NCIMB 13939 while B. pyschraerophilum 

NCIMB 13940 and B.adolesentis NCFB 2230 grew well on Synergy1.Inclusion of 

6’sialyllactose and 3’ sialyllactose (available commercially) at concentration of 0.002% 

resulted in significant growth of Bifidobacterium angulatum NCFB2236 and were used as 

positive controls for testing sialyllactose extracted from bovine milk. The method is both 

rapid and simple at acquiring growth profiles of different strains on various carbohydrate 

sources both simple and complex.  

 
Animal & Grassland 
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20. Effect of ranking on residual feed intake and diet type on ruminal microbial 

population  

 

CA. Carberry1, 2, 

Supervisors: DA. Kenny 2, MS. McCabe1, SM. Waters 1 

 

1. Teagasc Animal Bioscience Centre, Dunsany Co. Meath; 

2. School of Agriculture, Food Science & Veterinary Medicine, University College Dublin, 

Belfield, Dublin 4 

In Ireland, methane (CH4) production from ruminants accounts for approximately 51% of 

greenhouse gas emissions from the agriculture sector. Additionally, CH4, formed as a by-

product of rumen microbial fermentation can account for up to 12% of dietary gross energy. 

Therefore reducing enteric CH4 production may also improve feed efficiency. Selection for 

improved feed efficiency in beef cattle, measured as residual feed intake (RFI), has been 

suggested as a potentially novel approach to reducing CH4 emissions without compromising 

animal production. The microbial ecosystem of ruminants is comprised of diverse symbiotic 

populations of anaerobic bacteria, archaea, ciliated protozoa and fungi, though there is a 

dearth of published information on how these microorganisms are influenced by either 

intrinsic or extrinsic factors. Quantification of these microbial populations and assessment of 

how they differ across different animals and diet types will increase our understanding of 

host-microbial interactions in ruminants. Beef heifers (n= 86) were ranked on RFI and the 

seven highest (HRFI; least efficient) and seven lowest (LRFI; most efficient) ranking animals 

were selected for use in this study. Both groups had similar mean bodyweight and ADG at 

ranking but HRFI had, on average, 20% higher DMI. Following ranking on RFI all animals 

were allocated to a grass silage diet for six weeks (Period 1). All animals were later offered 

a 30:70 maize silage:concentrate TMR over a six week period (Period 2). Both silage and 

TMR diets were offered ad libitum. Ruminal fluid was sampled at the end of each period 

using a specialised trans-oesophageal sampling device. Total microbial DNA was isolated 

from the ruminal fluid using a repeated bead beating bethod. A qPCR SYBR Green assay was 

developed to quantify key microbial groups using PCR primers to target DNA sequences of 

total rumen bacteria, methanogens, Ruminococcus flavefaciens, Fibrobacter succinogenes 

and protozoa. Data were analysed using the Mann-Whitney test. There was no effect of RFI 

phenotype on the quantity of any microbial species measured. However, dietary period 

affected (P<0.05) ruminal microbial populations manifested as a reduction in methanogen 

numbers between periods 1 and 2. This study suggests that it is unlikely that differences in 

inherent ruminal microbial population influence feed efficiency in cattle but that strategic 
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dietary manipulation could reduce methanogenic bacteria and thus ruminal CH4 emissions 

from cattle. 
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21. The specificity of behavioural responses of heifers to different fear-eliciting 

conditions  

Mickael Mazurek1 

Supervisors: Bernadette Earley1, Mark McGee2, Mark A. Crowe3 

 

1. Teagasc, Animal Bioscience Centre, Dunsany, Co. Meath. 

2. Grange Beef Research Centre, Dunsany, Co. Meath.  

3. School of Agriculture, Food Science and Veterinary Medicine and the Conway 

Institute, University College of Dublin, Belfield, Dublin 4. 

 

Evaluation of the human animal relationship (HAR) is necessary to improve our 

understanding of animal welfare issues in relation to the management of cattle on farms. 

There is a lack of scientific information on the relationship between the fear related 

responses of cattle across time and in different test situations. The objective was to assess 

the fear responses of isolated heifers using four behavioural tests: flight, docility, fear and 

chute tests. Seventy purebred Simmental heifers (mean (s.d.) 328 (40) kg) and 23 

Simmental × Friesian heifers (mean (s.d.) 275 (57) kg) were used. Heifers were housed 

indoors for approximately 100 days. The flight (minimum approach distance), docility 

(responses of heifers to handling, while having no visual contact with their peers) and fear 

(4 phases; responses of heifers in (i), the absence and (ii), the presence, of food and, 

responses to a stationary human (iii) without and (iv) with visual contact with their peers) 

tests were carried out over three consecutive days, in that order, commencing on day 30 

and again on day 80 post-housing. The chute test was performed on day 84 post-housing 

and assessed the reactivity of heifers to blood sampling. Data was analyzed using the RemL 

procedure, Wilcoxon test for paired samples (VSD Genstat 10th edition) and Principal 

Component Analysis (Decisia Spad). There was no effect (P>0.05) of breed type on the fear 

response scores during the 4 tests. In the first fear test, heifers had lower fear scores (more 

fearful) during phase 3 (mean 2.0 (s.d.) 1.6) than phase 2 (mean 4.1 (s.d.) 2.0) and higher 

scores during phase 4 (mean 5.0 (s.d.) 1.9) (P<0.05). During the second fear test, scores 

were lower during phases 2 (mean 2.3 (s.d.) 1.9) and 3 (mean 2.3 (s.d.) 2.2) than phase 4 

(mean 4.0 (s.d.) 2.6) (P<0.05). Scores were correlated (R ranged from 0.4 to 0.7; P<0.05) 

across the flight, docility and fear tests, and were not correlated with the chute test. In 

conclusion, this study showed that fear responses of heifers vary over time and that fear is 

multidimensional, and thus, fear responses are condition specific. Tests assessing the HAR 

should consider the conditions under which the tests are performed. 
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22. The effect of phenotypic residual feed intake in pregnant beef heifers 

 

P. Lawrence*1, 2 

Supervisors: M. McGee1, D.A. Kenny2, D.H. Crews Jr.3 and B. Earley4 

 

1. Teagasc, Grange Beef Research Centre, Dunsany, Co. Meath;  

2. UCD School of Agriculture, Food Science and Veterinary Medicine, Belfield, Dublin 4;  

3. Department of Animal Sciences, Colorado State University, Fort Collins 80523 USA;  

4. Teagasc, Animal Bioscience Centre, Dunsany, Co. Meath. 

 

Feed is the largest variable cost in Irish beef production. Beef breeding selection strategies 

need to focus on improving feed efficiency. The aim of this study was to characterise 

productivity related variables in pregnant beef heifers differing in phenotypic residual feed 

intake (RFI), an alternative measure of feed efficiency. Seventy three, pregnant (mean (SD) 

gestation day 169 (28 d)) Simmental and Simmental × Friesian-Holstein heifers (mean (SD) 

initial body weight (BW) 548 (47.1 kg)) were offered grass silage ad libitum.  Dry matter 

intake (DMI), BW, body condition score (BCS) and measurements (withers height, chest 

depth, back length, pelvis width and girth), ultrasound fat (13th rib), and fat and muscle (3rd 

lumbar) depth, visual muscularity score, rumen fluid pH, blood variables (albumin, 

creatinine, beta-hydroxy butyrate, globulin, glucose, non-esterified fatty acids, total protein, 

triglycerides, urea, aspartateaminotransferase, alkaline phosphate, creatine kinase, 

fibrinogen, haptoglobin, anti-oxidant status and total bilirubin), feeding and activity 

behaviour, calf birth weight and calving difficulty were measured. Expected DMI was 

calculated by regressing average daily DMI on average daily BW gain (ADG), mean BW0.75 

and calving day over an 84-d period, for each breed separately. Within breed, heifers were 

ranked by RFI into low (efficient), medium and high (inefficient) groups. Overall mean (SD), 

ADG (kg/d), DMI (kg/d), and RFI (kg DMI/d) were 0.46 (0.17), 7.93 (0.88), 0.07 (0.70), 

respectively. Heifers with high RFI had 0.14 and 0.21 higher (P<0.001) DMI than medium 

and low RFI groups, respectively. The RFI groups did not differ in the variables measured, 

with the exception that, bilirubin concentration (P<0.01) and muscularity score (P<0.05) 

was higher in low RFI, and rumen pH was higher (P<0.05) in high RFI than the other two 

RFI groups. In conclusion, differences in phenotypic RFI in pregnant beef heifers were not 

noticeably associated with appreciable differences in the other traits measured. 
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23. Biomarkers of weaning associated stress in beef suckler cows and calves 

Eilish Lynch1,2 

Supervisors: Bernadette Earley1, Mark McGee3, Sean Doyle2 

 

1. Teagasc, Animal Bioscience Centre, Dunsany, Co. Meath,  

2. Department of Biology and National Institute for Cellular Biotechnology, National 

University of Ireland, Maynooth, Co. Kildare 

3. Teagasc, Grange Beef Research Centre, Dunsany, Co. Meath. 

 

Weaning (often followed by immediate housing indoors) is a necessary husbandry practice 

in which nutritional, social, physical and psychological stressors are imposed on the calf. 

There is limited information on the effect of weaning on the extended physiological 

responses of beef calves and cows.  Furthermore, no research has examined the effect of 

weaning on leukocyte immunophenotypes expressing selected differentiation antigens and 

the functional activity of neutrophils in calves. Using spring-calving, grazing cows and their 

calves, three studies were conducted to investigate i) the effect of post-weaning 

management (remain at pasture v. housing) on the extended physiological responses of 

calves, ii) the effect of weaning and subsequent housing on the physiological responses of 

cows and iii) the effect of housing +/-weaning on leukocyte immunophenotypes and 

neutrophil activity of calves.  Results indicate that weaning in combination with immediate 

housing decreased total leukocyte numbers, reduced in vitro production of interferon-

gamma and increased concentrations of acute phase proteins compared with deferring 

housing for 35 days post-weaning.  In cows, transitory neutrophilia and lymphopenia, 

reduced interferon-gamma production, and increased concentrations of acute phase 

proteins were evident post-weaning, whereas post-housing, changes were less marked.  

Weaning caused neutrophilia (controls: mean (s.e.m) 2.8 (0.11)×103cells/μl, weaned: mean 

(s.e.m) 6.7 (0.25)×103cells/μl) and impaired the functionality of these cells to traffic and 

efficiently phagocytise bacteria up to 7 days post-weaning.  Following housing, altered 

lymphocyte subsets (CD4+; control: mean (s.e.m) 20.2 (0.9) %, weaned: mean (s.e.m) 

15.1 (0.9) %) and MHC Class II+ cell percentage were evident in both weaned and non-

weaned calves on day 2 post-weaning, however, the magnitude of change was greater in 

weaned calves.  Thus, there was a greater transitory reduction in immune function in calves 

immediately post-weaning.  These immune biomarkers may be used in the future to help 

identify animals susceptible to weaning stress and consequently respiratory infections. 
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24. Methane emissions from finishing beef cattle offered alternative forages 

 

E. Mc Geough1,2 

Supervisors: D.A. Kenny2 and P.O’Kiely1 

 

1. Teagasc Grange Beef Research Centre, Dunsany, Co. Meath;  

2. School of Agriculture, Food Science & Veterinary Medicine, University College Dublin, 

Belfield, Dublin 4 

 

Methane emissions from enteric fermentation comprise approximately 51% of GHG from 

agriculture in Ireland and represent a significant loss in productive energy for the animal 

ranging from 2-12% of gross energy intake. Dietary manipulation, more specifically 

increasing the starch content of the diet, has been identified as a potential pathway for 

methane mitigation without compromising animal beef cattle performance. This project 

undertook the screening of alternative forages and also a range of high-moisture grains 

varying in species, stage of ripeness and additive treatment to determine their 

methanogenic potential using the in vitro Total Gas Production technique. Two in vivo 

studies were carried out to determine methane emissions and associated intake, digestibility 

and performance parameters of finishing beef steers offered diets based on maize and 

whole-crop wheat (WCW) silages and rank these relative to grass silage and ad libitum 

concentrates. In Study 1, maize was harvested on four different dates at fortnightly 

intervals commencing on Sept 13.  Advancing maize maturity at harvest did not affect daily 

methane output however, when expressed relative to DMI and carcass gain, linear 

reductions were identified. In Study 2, WCW silage based diets were formulated at feedout 

to give four ratios of grain to straw plus chaff ranging from 11:89 to 47:53. Increasing the 

grain to straw plus chaff ratio of WCW silage resulted in a positive quadratic response in 

total methane emissions. Expressed relative to DMI and carcass gain methane emissions 

decreased linearly (P<0.01), with the effect of grass silage varying with the unit of 

expression. In both studies, cattle offered ad libitum exhibited lower methane emissions 

than all the silage based options irrespective of the unit of expression. To fully interpret the 

results of the in vivo studies a life-cycle analysis will be carried out to account for the on-

farm gaseous emissions and sinks involved in producing beef with these contrasting dietary 

options. 
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25. Evaluating the effects of potential methane mitigation strategies on in vitro 

methane production 

 

A. Navarro-Villa1,2 *, 

Supervisors: M. O’Brien1, S. López3, T.M. Boland2 and P. O’Kiely1 
 

1. Teagasc, Grange Beef Research Centre, Dunsany, Co. Meath, Ireland. 

2. School of Agriculture, Food Science & Veterinary Medicine, University College Dublin, 

Belfield, Dublin 4, Ireland. 

3. Departamento de Producción Animal, Universidad de León, Spain 

 

In Ireland, methane emissions from enteric fermentation account for about 13% of total 

greenhouse gas (GHG) emissions, which is almost half the total contribution from 

agriculture.  Methane, as a by-product of microbial fermentation in the rumen, represents 

an energy loss to the animal that varies from 3 to 12 % of gross energy (GE) intake.  The 

diet fed to livestock is an important factor altering microbial populations, fermentation 

products and, consequently, the amount of methane emitted.  Therefore, modifying 

ruminant diets has the potential to reduce GHG emissions in beef and dairy production 

systems.  In this project, various feedstuffs were investigated using the in vitro total gas 

production technique (TGP) and an artificial rumen system (Rusitec) for their potential to 

effect in vitro methane production, rumen fermentation and microbial community structure.  

The in vitro TGP technique is a batch fermentation process that simulates rumen conditions 

over 24 hours and can be used to provide an index of the methanogenic potential of feeds.  

The Rusitec technique is a continuous culture assay and is employed to better understand 

the mechanisms involved in methane production over a much longer time frame.  Initially, 

considerable developmental and validation experimentation was required to produce 

methodologies suitable for the feedstuffs under evaluation.  The methanogenic potential of a 

range of legumes, grasses, grass silages and concentrate treatments were then evaluated 

and the corresponding rumen fermentation dynamics elucidated.  The results of these 

studies will be presented. 
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26. The effects of autumn closing date on sward leaf area index and herbage mass 

during the winter period 

 

William Ryan12 

Supervisors: Deirdre Hennessy1, John Murphy1, and Tommy M. Boland2 

 

1. Teagasc, Moorepark Dairy Production Research Centre, Fermoy, Co. Cork. 

2. School of Agriculture, Food Science and Veterinary Medicine, UCD, Belfield, Dublin 4. 

 

The provision of grass for early spring grazing in Ireland is critical for spring calving grass-

based milk production systems. This experiment investigated the effect of a range of 

autumn closing dates (CD) on herbage mass (kg DM/ha), leaf area index (LAI) and tiller 

density (per m2) during winter and spring. Thirty six grazing paddocks, closed over a ten 

week period from 23 September to 1 December 2007, were grouped to create 5 mean CD 

treatments, 29 September, 13 October, 27 October, 10 November, and 24 November. 

Herbage mass, tiller density and LAI were measured from 28 November 2007 to 20 

February 2008. Additionally, herbage mass was measured prior to initial spring grazing and 

tiller density was measured until September 2008. On average, 35% of herbage mass 

present on swards on 20 February was grown between 28 November and 30 January. 

Delaying CD until November compared to the other CD, significantly (P<0.05) reduced 

herbage mass (by 507 kg DM/ha) and LAI (by 0.83 units) in mid-February. Leaf area index 

was positively correlated with herbage mass (R2 = 0.78). Closing date had no effect on tiller 

density, which increased from November to February, although it did fluctuate and it was 

greatest in April (9930/m2). Herbage mass increased by approximately 1000 kg DM/ha as 

spring grazing was delayed from February to April. This experiment concludes that in the 

south of Ireland adequate herbage mass for grazing in early spring can be achieved by 

closing swards before November. Swards required for grazing after mid-March may be 

closed during November. 
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27. Effects of genetic selection and feed system management on the performance 

of spring calving dairy cows 

 

John Coleman1,2 

Supervisors: Brendan Horan1, Donagh Berry1 and Karina Pierce2 
 

1.  Teagasc, Moorepark Dairy Production Research Centre, Fermoy, Co. Cork. 

2.  School of Agriculture, Food Science and Veterinary Medicine, UCD, Belfield, Dublin 4. 

 

Genetic improvement of the dairy herd and improved management practices have been 

identified as the two main methods for increasing farm profitability in a post milk quota 

scenario. The objective of this study was to investigate the influence of genetic selection 

using the Economic Breeding Index (EBI) and intensive pasture based feed system (FS) on 

milk production, fertility, dry matter intake (DMI), feed efficiency (kg MS per kg total DMI) 

and overall economic performance of spring calving dairy cows. Three genotypes of 

Holstein-Friesian cows: LowNA, national average EBI; HighNA, high EBI North American and 

HighNZ; high EBI New Zealand, were compared across two pasture based FS: Moorepark 

pasture (MP) system and a high output per hectare (HC) system. There was no genotype by 

FS interaction for any measures recorded. High EBI genotypes (HighNA and HighNZ) 

produced more milk solids (MS; kg fat plus protein), maintained greater body condition 

throughout lactation, had superior reproductive performance to first service and during the 

first 42 days of the breeding season, superior feed efficiency and superior economic 

performance when compared to LowNA. Increased stocking rates combined with 

concentrate supplementation (HC system) increased milk and MS production per cow and 

per hectare, had no effect on reproductive performance, reduced grass DMI, increased total 

DMI and improved feed efficiency. Farm profitability was increased under the HC FS when 

milk prices were high, however at low milk prices the MP FS was most economical. These 

results demonstrate that genetic improvement of the national dairy herd through the use of 

EBI will increase the overall profitability of dairy farming in future years. The results also 

demonstrate that when accompanied by an increase in overall stocking rate, concentrate 

supplementation can be used efficiently to increase the productivity of pasture-based 

systems. 
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28. Evaluation of a high-fibre total mixed ration as a dry cow diet for spring-

calving Holstein-Friesian cows 

 

Michael Butler1, 2 

Supervisors:  Joe Patton1, John J. Murphy1 and Finbar J. Mulligan2. 

 

1. Teagasc, Moorepark Dairy Production Research Centre, Fermoy, Co. Cork 

2. School of Agriculture, Food Science and Veterinary Medicine, UCD, Belfield, Dublin 4 

 

Recent studies have suggested that offering a low energy, high-fibre total mixed ration may 

be beneficial in terms of improving metabolic status and reducing the incidence of 

peripartum health disorders. This study compared the milk production, body condition score 

(BCS), bodyweight (BW), plasma analyte profiles and reproductive performance of spring-

calving Holstein-Friesian cows offered either grass silage or a wheaten straw-based total 

mixed ration during the dry period. Fifty-eight Holstein-Friesian cows were blocked 

according to parity (2, 3 or >3) and paired on expected calving date and BCS and randomly 

assigned to one of two experimental treatments: (i) a high-fibre total mixed ration (HF-

TMR) containing 400g/kg wheaten straw on a dry matter basis, and (ii) a control diet of 

grass silage (GS). These diets were offered ad-libitum. The net energy density was 

calculated as 0.71 UFL and 0.78 UFL for the HF-TMR and GS diets. At calving BCS (3.48 vs. 

3.11) (P<0.05) and BW (709 vs. 651 kg) (P<0.01) were greater for cows fed the GS 

treatment than HF-TMR, respectively. Peripartum health was unaffected by either 

treatment. Post-calving, milk yield (6170 vs. 5760 kg/cow) (P<0.05), and milk solids (fat + 

protein yield) (456 vs. 441 kg/cow) (P<0.05) were greater for GS fed cows over a full 

lactation. Subsequent reproductive performance was similar for cows offered both pre-

calving diets. The plasma profiles were comparable for most metabolites for both 

treatments from week one pre-partum to week four post-partum. Plasma profiles ß-

hydroxybutyrate were higher on GS than for HF-TMR (0.31 vs. 0.12 mmol/l) (P<0.05) as 

was glutamate-dehydrogenase (GLDH) (2.63 vs. 2.33 iu/l) (P<0.05). This study found that 

cows offered a HF-TMR in the dry period did not produce more milk in the following lactation 

than cows offered good quality GS. 
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30. The impact on ground waters of the land-spreading organic wastes on biomass 

crops. 

 

Paul Galbally 

Supervisors: Declan Ryan1, John Finnan1, Kevin McDonnell2 

 

1. Teagasc, Crops Research Centre, Oak Park, Carlow, Ireland. 

2. UCD School of Biology and Environmental Science, University College Dublin, Dublin 

4, Ireland 

 

The application of bio-solid sludge and brewers waste on groundwater (GW) underlying non-

food energy crop plantations can reduce the potential impact on food safety, provide a 

disposal route for specific wastes, while at the same time recycling crop nutrients to 

promote growth.  A study was undertaken to determine the impact of the spreading of these 

wastes on ground waters underlying small plantations of Miscanthus and SRC Willow.  

Wastes were spread on six plots of Miscanthus and six of SRC Willow.  Brewer’s waste was 

applied using an irrigation system, while biosolid was spread using a disk spreader drawn by 

a tractor.  Both waste-types were spread (per the relevant spreading regulations) at 100-, 

50- percent, and 0 percent of permissible limits on respective plots. GW samples were 

collected at monthly intervals from multiple GW wells sunk into each plot.  Soil moisture 

was concurrently sampled using a series of macro-rhizon samplers inserted in pits on site 

and in flow-through soil columns set up in the laboratory.  Samples were filtered and 

analyzed for three major nutrients  (N, P, and K) and seven heavy metals (HMs) (Cu, Cd, 

Cr, Pb, Ni, Hg and Zn).  Preliminary results indicate a correlation between the quantities of 

waste applied and the levels of certain nutrients and heavy metals in groundwater, and 

some of the averaged HMs concentrations were in excess of permissible limits.  These 

results indicate a possible problem with GW pollution arising from the application of these 

wastes to non-food energy crops.    



Teagasc Walsh Fellowships Seminar 2009 

31. Mapping the self-incompatibility locus in white clover (Trifolium repens L.) 

 

Casey, Nora1,2 

Supervisors: Thorogood, Daniel2; Barth, Susanne1; Febrer, Melanie1;  Abberton, Michael2; 

Jenkins, Glyn2;  Milbourne, Dan1 

 

1. Teagasc Crops Research Centre, Oak Park, Carlow, Ireland,  

2. Institute of Biological and Environmental Research, Aberystwyth University, Wales 

 

White clover (Trifolium repens L.) is a legume (family Leguminosae) which is highly 

important in agriculture, mainly as a pasture species and as a means of fertilising the soil.  

White clover is self-incompatible, meaning that a plant cannot be fertilised by its own 

pollen.  Self-incompatibility is known from 60 percent of all angiosperm species.  In 

Papaveraceae, Solanaceae and Rosaceae, and in Antirrhinum (Plantaginaceae), genetic 

mapping has linked the specificity of the incompatibility reaction to a single multi-gene 

region, the self-incompatibility (S) locus.  In this study, the S locus in white clover was 

mapped using an F1 mapping population consisting of 94 individuals derived from a cross 

between two very divergent white clover genotypes.  Test cross-pollinations were performed 

within this population to determine allelic incompatibility relationships among individual 

genotypes.  As a result of the cross-pollinations, a 1:1:1:1 ratio of the four intra-

incompatible self-incompatibility genotypes within the population, expected for a single-

locus system, was obtained.  This agreed with data from historical studies. By this means 

the S locus has been located on a microsatellite and AFLP genetic map produced in the 

population.  The S locus mapped onto one end of homeolog group E, which is largely 

syntenic to Chromosome 1 of the model legume Medicago truncatula.  No S locus 

candidates have been previously identified in Medicago truncatula or Lotus japonicus based 

on this map position.  This could mean that these self-compatible species have lost 

elements of the S locus, or that there is low homology between these species and white 

clover in the area of interest.   
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Perennial ryegrass (Lolium perenne L.) is of major importance to Irish agriculture. To 

introduce desirable traits into a plant species, both breeding programs and genetic 

engineering can be used. The focus of this project is to develop a protocol for nuclear and 

plastid transformation in ryegrass (Lolium perenne L.).  To succeed in generating transgenic 

ryegrass, a few key elements had to be addressed and optimized. One of these was 

evaluating the tissue culture conditions. Six different cultivars of Lolium perenne were 

tested for their ability to induce shoots with two different protocols. Eventually a 

regeneration protocol was developed, using leaf-base explants. The cells in these tissues 

still have the ability to divide and proliferate, although the cells are not part of the apical 

meristem. Cultivar ‘Cashel’ proved to be best candidate for regeneration. Another vital 

aspect for successful transformation protocol, is the delivery of foreign DNA into the plant-

cells. Conditions were optimized for biolistical delivery using the transformation vector 

pCAMBIA1305.1, which contains the uidA-gene. This gene produces a protein that can be 

visualised using a GUS-assay. The optimal conditions proved to be a shooting pressure of 

1100 PSI and a shooting distance of either 6cm or 9cm. The vector pCAMBIA1305.1 was 

also used for nuclear transformation, as it also contains the hygromycin B resistance gene 

hpt. For the plastid transformation experiments a new vector was contructed, which 

includes the Paromomycin and geneticin (G-418) resistance gene aphA-6 and the visual 

marker gene gfp. So far no transgenic plants have been recovered, but the experiments are 

ongoing.  
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Bumblebees of the species Bombus terrestris provide the essential ecosystem service of 

pollination and are of significant economic importance to the Irish horticultural sector. 

Currently, approx. 1,500 hives of non-native bumblebees are being imported into Ireland 

every year, primarily for the pollination of strawberry and tomato crops.  Importing non-

native bumblebees poses a risk to the native Irish subspecies, B. t. audax, through 

competition for food and nesting sites, disease transmission and hybridization. The two 

main bumblebee suppliers to Ireland trade the subspecies B. t. terrestris and B. t. 

dalmatinus, originally from Northern and Southern continental Europe respectively. The 

introduction of exotic subspecies is also threatening the genetic integrity of wild Irish 

bumblebees. Hybridization and introgression of ‘alien’ alleles can disrupt locally co-adapted 

gene complexes, resulting in a loss of fitness and potential population decline. We 

conducted a population genetic study on 24 populations of B. terrestris throughout North 

and West Europe to determine the level of population differentiation and identify unique 

genetic markers for B. t. audax. Using eight microsatellite DNA markers and two 

mitochondrial DNA markers, we found significant sub-structuring among populations of B. 

terrestris particularly of island populations, such as B. t. audax, and commercially reared 

populations. Given the distinct genetic and ecological differences between native and non-

native subspecies of B. terrestris, management practices and policy would be modified to 

reduce the risks associated with bumblebee importation.  
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Biosolids are treated sewage sludge produced and applied to agricultural land in accordance 

with appropriate quality standards outlined in EU legislation.   Sludge is dried to 

approximately 94% dry matter.   This project investigated the effect of biosolids on 

sensitive invertebrate indicators (Earthworms, Springtails, Ground beetles) by means of 

field and laboratory studies.   Two field plot experiments were established (tillage and 

pasture) in Co. Wicklow.   Biosolids are applied annually, over three years, during the 

March-April period.   Treatment were: 1) Biofert ( 90 % DM), 2) Biocake (26% DM) and 3) 

Untreated control.   Population density and species composition of earthworms and ground 

beetles were recorded for all treatments.   Springtails were enumerated and identified to 

Order level.   In laboratory studies, the effect of Biosolids from five locations and applied at 

rates equivalent to 0, 2, 5, 10 and 20 t/ha, were measured on Eisenia fetida and Folsomia 

candida.   The results showed that when applied at the normal rate of 2 t/ha the five 

products did not affect worm mortality or body weight.   However, when applied at the 5 

t/ha rate two of the five products were found to have a significant negative impact on 

juvenile worms.   In the case of Springtails the 2 t/ha rate caused mortality.   The behaviour 

of different earthworm species collected in the field were studied in “avoidance” assays 

using natural and artificial soils.  Significant differences were found between natural soil and 

the amended soil at the three rates.   Unanalysed data from field experiments indicate a 

considerable increase in worm numbers in plots treated with biosolids.   It is concluded that 

biosolids applied at normal rates (≈ 2 t/ha) do not affect worm mortality. 
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Differences in managerial ability have been shown in various studies to play a significant 

role in the financial success of a farm. Previous studies state that a measurable ability 

variable is an essential factor in successfully explaining agricultural output and that those 

managers with an above average ability earn higher profits. This study examined the 

relationship between managerial ability and production costs on Irish dairy farms from 

1994-2007 using National Farm Survey data from over 400 dairy farms. Previous studies 

have determined the role of economies of scale and efficient use of direct inputs in the 

reduction of production costs on Irish dairy farms but none has captured managerial effects. 

The analysis sets out to quantify various farm and farmer characteristics, including 

unobservable individual effects by composing managerial ability variables and imputing 

them in a fixed effect panel model. The use of a fixed model regression makes it possible to 

control for all stable characteristics of an individual or farm, including those characteristics 

that are not observed or measured. Factors such as dairy, grass and financial management 

are included in fixed effect model with the above scale efficiencies to determine if they play 

a role play a role in the reduction of costs of production. Results show that farms with 

greater ability in the three management factors had significantly lower production costs. 

The presentation concludes that further training for farmers in these three management 

factors would reduce production costs on Irish farms and emphasises the role of life long 

education and skill development in the Irish dairy sector. 
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The potential for outdoor recreation in the Irish countryside is limited compared to other 

European Countries. Given that the Irish Countryside is primarily owned by private 

landowners, this study investigates the economic potential of increasing  provisions for 

outdoor recreation on farmland. The study focuses on walking recreation and employs a 

choice experiment methodology. Choice experiments are a form of stated preference 

technique and can determine the relative value of different walking trail attributes. We can 

also assess the potential for providing trails across different types of farmland terrain.  The 

analysis is based on a survey from a representative sample of the Irish adult population. 

The study shows that increasing the provision of walking trails on farmland would provide 

substantial economic benefit to users. In general, shorter trails are preferred to longer ones 

and facilities such as car-parking, trails and signage have large marginal willingness to pay 

values. To examine differences in taste for the attributes and trails on different farmland 

terrain, we employ latent class analysis. This indicates that there are distinct preference 

groups for the trails which are informed by attitudinal data and socio-economic 

characteristics of the respondents’.   
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Floral diversity within grassland farming systems has been declining in recent years. 

Protection of biodiversity is now one of the primary aims of the CAP. Measures relating to 

the management of field margin habitats for biodiversity are common to many agri-

environment schemes. However, little research relating to the development of 

establishment and subsequent management of field margins within pastoral systems has 

been undertaken. It is likely that floral diversity within these habitats is limited by 

impoverished seed banks, high soil nutrient status, and dominance of rank vegetation. This 

experiment investigates methods for the establishment and management of floral diversity 

within grassland field margins. A replicated split-plot field margin experiment was 

established in spring 2002 on the dairy farm of the Teagasc Environment Research Centre, 

Wexford. Three methods of field margin establishment were investigated: (1) fenced only; 

(2) rotavated and allowed to regenerate naturally; (3) rotavated and reseeded with a grass 

and herb seed mixture. Three replicates of each establishment method by three margin 

widths i.e.1.5 (REPS), 2.5 and 3.5m were established. Grazing was introduced to half the 

length of each plot in June 2003. Botanical data was collected in 2003, 2007, and 2008. 

Significantly higher quadrat species richness was recorded within reseeded plots on all 

sampling occasions (p<0.0001). Grazing also significantly increased quadrat species 

richness (p<0.0001). Quadrat species richness increased over time within the grazed half of 

each plot, while it remained unchanged within the ungrazed half of the rotavated and 

reseeded plots. Under these experimental conditions the use of a seed mixture was the 

most successful method of establishing a botanically species-rich flora and may be 

considered as an appropriate method of field margin establishment where the existing flora 

has become severely impoverished over time. 
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In Ireland approximately 3.8 million hectares are devoted to grassland (silage, hay and 

pasture). With maximum yields ranging between 12 −18 t DM ha−1, grass has the potential 

for energy production or other purposes. An alternative use of grassland could be ‘Green 

Biorefinery’. It is an integrated refinery concept using green biomass (pasture) as raw 

material to produce high value biochemicals from the grass liquid fraction and lower value 

products such as building material or energy generation from the grass fibre fraction. Using 

the biorefining experiences of various European countries as a benchmark, the potential for 

establishing a Green Biorefinery system in Ireland was investigated. The aim of this 

research was to begin bridging the two main knowledge gaps identified by the various 

European projects: 1) predicting quality of green feedstock and 2) to identify the optimum 

catchment areas for plant locations. The project is structured to try and encompass a Green 

Biorefinery system at the field, farm and national level, using a combination of desk study 

and field trials. At field level, those grasses and herbaceous species most common to Irish 

pasture were investigated at a species and sward level. Coupled with literature, this field 

trial data is identifying which of the species investigated have the potential for an Irish 

biorefinery. At farm level, field trials were conducted around the country for ground truthing 

of predicted feedstock quality, in five agrogeoclimatic regions, on different farm systems. 

This field trial data is being integrated with CSO data on farm gross margins, farm size and 

predicted livestock reductions. This will aid in the generation of realistic field-to-factory 

supply-chain scenarios that identify the optimum biorefinery size, location and feedstock 

type, required to establish a successful and sustainable Green Biorefinery system in Ireland.  
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A fatal accident due to hydrogen sulphide (H2S) gas poisoning occurred in 2005 when stored 

Spent Mushroom Compost (SMC) was being removed for spreading on land. The aim of this 

work is to characterize the dynamics of H2S emissions from SMC of different ages during 

disturbance and removal and ultimately to develop health and safety guidelines for tractor 

operators working in the vicinity of the SMC heap. H2S gas emissions were monitored from 

three heaps of SMC of different ages (9-11, 4-5 and 1-2 months old) during removal over a 

period of two hours. The SMC heaps were generated from weekly deliveries of 

approximately 45-50 tonnes between October 2007 and August 2008. It was stored loosely 

on a concrete platform with retaining side walls on three sides and was left uncovered 

outdoors for up to 11 months at a site in Co. Cavan, Ireland. During the SMC removal 

operation, seven H2S gas monitors were positioned at various locations around the 

perimeter of the heap which included a gas monitor above the face of the SMC heap,  on the 

outside of the tractor, on the tractor operator and on research personnel. Results suggest 

that older material produces a greater quantity of H2S than the younger material. The 

highest concentration of H2S detected at the SMC face was >1000 mg kg-1, when 4-5 

months old SMC was removed, while the personal monitor of the tractor operator recorded a 

level of >100 mg kg-1. The personal H2S gas monitor of the tractor operator recorded a 

maximum short term exposure value of 86 mg kg-1 , which exceeded the current health and 

safety guidelines of short term exposure limit of 10 mg kg-1. Results of this study indicate 

that there is a significant health and safety risk associated with the release of H2S gas 

during disturbance and removal of SMC.  New health and safety guidelines will be proposed 

as a result of this work. 
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The mycoparasitic fungus Lecanicillium fungicola (Press) Zare & W. Gams synonym: 

Verticillium fungicola (Preuss) Hassebrauk causes dry bubble disease of the cultivated 

button mushroom Agaricus bisporus (Lange) Imbach. It is a very damaging disease and is 

found worldwide wherever mushrooms are grown. L. fungicola can cause yield losses of 10-

20% or higher and sometimes outbreaks of disease can be so severe that the crop is 

terminated early.  A Lecanicillium selective medium was described by Rinker et al. (1993) 

and used to detect locations on farms where Lecanicillium (Verticillium) was present but it 

gave variable results and was quite inhibitory to Lecanicillium itself.  Our objective was to 

develop new Lecanicillium selective medium and modified Rinker’s selective medium for the 

detection of dry bubble disease in samples originating from mushroom farms. The new 

selective medium contains: common microbiological medium malachite green, bromocresol 

green, two fungicides – carbendazim and prochloraz-Mn and two antibiotics – streptomycin 

and tetracycline. The modified medium contains a lower concentration of malachite green, 

bromocresol green, different nutrients, two different fungicides - carbendazim and 

prochloraz-Mn and two different antibiotics, streptomycin and tetracyline. The developed 

and modified medium allows the detection of live Lecanicillium spores after only a few days 

incubation at 20 0C compared with up to 2 weeks on the original Rinker’s medium. 

Developed medium detect Agaricus pathogenic fungus as a white colony easy and simple to 

identify.  Developed and modified medium will be useful for the detection of L. fungicola in 

various types of “dirty” samples such as mushroom casing soil, debris in and around 

mushroom growing houses, ventilation equipment, metal growing shelves, picking 

equipment, scales and other places. It will help to identify sources of inoculum on 

mushroom farms and identify areas requiring more attention during disinfection. This 

Lecanicillium selective medium will help commercial mushroom growers to monitor the 

efficacy of their hygiene practices and to better understand the transmission and spread of 

this mycoparasite on mushroom farms. 
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Fraxinus excelsior L. is the only indigenous ash in Ireland. It is a native hardwood tree with 

important economic value. From 1993 to 2000, ash plants were imported from the continent 

to Ireland because home production failed to meet full demand. The imported trees soon 

showed very bed stem form. It is hypothesised that poor growth may be due to the source 

of material, which could have been: a) hybrid trees of F. excelsior × F. angustifolia, b) pure 

F. angustifolia and/or c) provenances (sources) of F. excelsior, which were not well adapted 

for the Irish environment. Moreover, the potential for introgression of genes from non-

native Fraxinus into native stocks became a cause of concern. However, little is known 

about the morphology, phenology and population genetics of natural hybrid populations in 

Europe which impedes an adequate evaluation of the risks associated with this material. The 

goals of this project are to examine the significance of hybrid plantations in Ireland, by 

analysing the key morphological characters in parental and hybrid trees, to determine how 

the breeding biology of both tree species may lead to the introgression of undesired gene 

pools and finally, by estimating gene flow at the landscape level, to quantify the 

hybridization potential of the introduced hybrid trees with native Irish ash. The first part on 

the work presented here was on F1 hybrid material obtained via artificial crosses, to 

investigate the morphological relationships of leaf and bud structure among the two 

parental species and genetic F1 hybrids. The F1 individuals showed an intermediate 

morphology. However, due to the widespread variation of the parent morphology, F1 hybrids 

are often included in one of the parental groups. The flowering time of suspected hybrid 

material was monitored in two plantation sites and first results showed an overlap in 

flowering period of some late flowering F. angustifolia-like trees with some early flowering 

native F. excelsior trees. Molecular analysis of suspect hybrid plantations show indeed an 

important F. angustifolia component but morphology (Leaf morphology) appears somewhat 

different from continental populations. 
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Sportsturf superintendents are under increasing pressure to provide immaculate turf 

surfaces capable of withstanding all year round play. This demands frequent and intense 

nutrient applications to promote and maintain plant growth. The use of such materials has 

the potential to cause significant nutrient leaching and pollution. This project is seeking to 

investigate and control nutrient loss by replacing inorganic fertilisers with composted waste 

applications. The National Strategy on Biodegradable Waste, launched in 2006 aims for full 

organic waste landfill diversion by 2016. This means that markets and uses for this 

composted waste material need to be identified. The turf grass industry is a large potential 

market for absorbing composted waste products as Ireland has approximately 30,000 ha of 

golf courses. It is also quite possible that a “Nitrates Directive” for golf courses will be 

introduced by the EU in the near future. This restriction would make the management of 

such sporting areas more difficult thereby increasing the challenge to maintain standards at 

their current levels. Consequently an investigation into using composted waste as potential 

full or partial replacements for inorganic fertilisers has begun. Three composted waste 

materials were selected for investigation, Greenwaste compost, “brown bin” compost and a 

compost derived from shellfish waste and bark. The nutrient quantity of each compost was 

assessed and application rates were based on the total Nitrogen content. All the composts 

used also had an Oxygen Uptake Rate value of less than 13 mmol O2/kg (organic solids/h), 

which is the recommended quality standard for waste material derived compost. Currently a 

2 year experiment is running at UCD’s USGA specification green where monthly 

incorporations of each of the composts is being carried out in comparison to an industry 

standard fertilisation programme. Several agronomic traits are being measured such as 

grass growth, rate herbage (N & P content) and leachate nutrient analysis. This experiment 

is ongoing. Other experiments investigating composted wastes’ disease suppressive 

capabilities on golf greens are also being carried out.   
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