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Welcome	Note	
Dear	Delegate		

The	 School	 of	 Natural	 Sciences,	 Trinity	 College	
Dublin	 is	 delighted	 to	 host	 the	 international	
conferenece	 ‘Sustain:Endophyte	 for	 a	 Growing	
World’	in	the	historic	setting	of	Ireland’s	oldest	and	
most	prestigious	university,	established	in	1592.	

The	 two-day	conference	 is	centred	on	 the	core	themes	of	manipulating	 the	
plant	 microbiome	 for	 sustainable	 plant	 production	 in	 a	 changing	 world.	
Meeting	 the	world’s	 demand	 for	 food	 and	 natural	 resources	 in	 a	 changing	
climate	presents	 formidable	 problems	 for	many	areas	of	 plant	production,	
from	 agriculture	 to	 forestry	 and	 horticulture.	 Understanding	 the	 potential	
beneficial	 role	of	endophytes	 in	helping	plants	 to	 cope	with	 the	 associated	
stresses	 will	 be	 a	 crucial	 factor	 in	 future	 sustainable	 plant	 production	
practices.	 The	 conference	 will	 highlight	 cutting-edge	 research	 using	
endophytes	 and	 will	 synthesise	 the	 most	 promising	 approaches	 to	
endophyte	supported	plant	production.		

We	warmly	welcome	 you	 to	 Trinity	 College	 Dublin	 and	 look	 forward	 to	 a	
productive	 dialogue	 between	 disciplines,	 between	 new	 and	 established	
researchers	 and	 between	 the	 experimental	 and	 applied	 aspects	 of	
endophyte	and	microbiome	research.		

On	behalf	of	 the	organizing	 committee	we	 thank	you	 for	your	 support	and	
look	 forward	 to	meeting	you	 in	Dublin.	We	also	 thank	 Science	Foundation	
Ireland	 for	 their	 financial	 support	 of	 the	 conference	 under	 a	 SFI	 Catalyst	
Award.	

The	Botany	Department	of	Trinity	 College	Dublin	 (emblem	Gentiana	verna	
L.)	 was	 founded	 in	 1711	 and	 we	 carry	 on	 that	 tradition	 of	 excellence	 in	
teaching	and	research	in	plant	science.	Plants	are	critical	to	the	health	of	our	
planet	being	the	source	of	all	our	food,	 the	oxygen	we	breathe	and	most	of	
the	medicines	we	use.	We	now	know	that	plants	are	central	to	the	processes	
of	global	climate	change	and	for	the	future	provision	of	food	and	energy	for	
an	expanding	human	population.	https://www.tcd.ie/Botany/	

Trevor	Hodkinson	
Professor	in	Botany	
Head	of	Department	

Organising	committee:	Trevor	Hodkinson,	Matt	Saunders,	Fiona	Doohan,	Brian	
Murphy,	Alwynne	McGeever,	Ana	Kaja	Hoyera,	Aisling	O’Mahony,	Anindita	Lahiri 
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Trinity	College	Dublin,	28	–	29th	August	2017	

Programme	for	Sustain	Conference	

Registration	from	8:30	–	9:30	am		

All	presentations	take	place	in	Lecture	Theatre	M4,	Museum	Building,	Trinity	College	Dublin	
(TCD).	Please	see	the	map	below	for	any	assistance.	

Monday,	28th	August,	2017	

Venue	M4	Lecture	Theatre,	Museum	building	TCD	

9:30	–	9:40		 Welcome	and	introduction,	Trevor	Hodkinson,	Brian	Murphy	

Thematic	Session	1:	Phenotyping	the	endophyte	symbiosis:	chair	Trevor	Hodkinson	

9:40	–	10:20	 Keynote	presentation:	David	Collinge	

10:20		-	10:35	 Lilia	Costa	Carvalhais	
Bioprospection	of	endophytic	fungi	in	wild	relatives	of	sugarcane	

10:	35	-	10:50	 Philipp	Franken	
Tit	for	tat:	Nutrient	exchange	in	root-endophyte	interactions	

10:50	-	11:05	 Abhishek	Shrestha	/Adam	Schikora	
The	use	of	beneficial	bacteria	as	priming	agent	in	barley	

11:05	-	11:30	 Coffee	break	

11:30	-	11:45	 Sandor	Gonda	
Endophyte	 fungi	 from	 the	 roots	 of	 horseradish	 and	 their	 interaction	 with	 the	
defensive	metabolites	of	the	glucosinolate	–	myrosinase-	isothiocyanate	system	

11:45	-	12:00	 Ahmed	Elhandy	
Soybean	between	mutualism	and	parasitism	

12:00	-	12:15	
(Will	not	attend)	

Gabor	Kovacs	
Functional	 diversity	 of	 root	 endophytic	 fungi	 screened	 by	 enzyme	 assays	 and	
host/organ	preference	tests	

12:15	–	12:30		 Charles	Yao	Nyarko	
How	we	used	Jatropha	curcas	to	improve	soil	and	microbial	quality	for	sustainable	
agriculture	

12:30	–	12:45	 Vittorio	Venturi	
A	beneficial	rice	bacterial	endophyte	consortium	

12:45	–	13:45	 Lunch	break	will	be	held	in	Museum	building	

Thematic	Session	2:	The	Plant	holobiont	as	a	single	target	system:	chair	Brian	Murphy	

Venue:	M4	Lecture	Theatre,	Museum	building	TCD	

13:45	–	14:25	 Keynote	presentation:	Kornelia	Smalla	

14:25	–	14:40	 Jose	G.	Macia-Vicente	
Competition	among	facultative	endophytes	shape	the	
root	mycobiome	of	non-mycorrhizal	plants	

14:40	–	14:55	 Katarzyna	Turnau	
Does	Botanophila	use	night	vision	to	protect	the	larvae	from	heat?	
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15:25	–	15:50	 Coffee	break	

15:50	–	16:05	 Luhua	Yang	
Seed-borne	endophytes	in	barley	root	microbiome	

16:05	–	16:20	 Maria	Jose	Pozo	
COST	 ACTION	 FA1405:	Using	 three-way	 interactions	between	 plants,	
microbes	and	arthropods	to	enhance	crop	protection	and	production	

16:20	–	16:35	 Jean-Baptiste	Floch	
Microbiome	of	the	canola,	structure	and	variations	

16:35	–	16:50	 John	Caradus	
The	science	required	to	deliver	Epichloë	endophytes	to	commerce	

16:50	–	17:05	 Soleiman	Helaly	
Preussilides	 A	 -	 F,	 bicyclic	 polyketides	 from	 the	 endophytic	 fungus	
Preussia	similis	with	antiproliferative	activity	

17:05	–	17:20	
(Will	not	attend)	

Durlave	Roy	
Efficacies	 of	 Seventeen	 organically	 made	 Northern	 fertilizers	 on	
sustainable	 crops	 production	 in	 acidic	 soil	 of	 food	 security	 under	
climate	change	Bangladesh	context.	

17:20	–	18:00	 Poster	set	up	in	Museum	building	

18:00	–	20:00	 Wine	and	food	reception	in	Museum	building	

Map for the locations: Trinity College Dublin, College Green, Dublin 02 

14:55	–	15:10	 Ridhdhi		Rathore	
Unlocking	the	oilseed	rape	microbiota	assemblages	through	tillage	practices	

15:10	–	15:25	 Alba	Mininni	
Endophytes:	 the	 effect	 of	 sustainable	 management	 in	 an	 olive	 grove	
under	semi-arid	conditions	
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Tuesday,	29th	August,	2017		

Venue	M4	Lecture	Theatre,	Museum	building	TCD	

Thematic	session	3:	Molecular	tools	to	determine	endophytes	mode	of	action:	chair	Fiona	Doohan	

9:30	–	10:10	 Keynote	speaker:	Angela	Sessitsch	

10:10	–	10:25	 Chris	Franco	
Monitoring	 the	effect	of	biocontrol	 inocula	on	 the	microbial	diversity	within	 the	
endo-	and	ectorhizosphere	of	wheat	plants	in	diseased	soils	

10:25	–	10:40	 Linda	Johnson	
The	 role	 of	 SreA-mediated	 iron	 regulation	 in	 maintaining	 endophyte-grass	
symbioses	

10:40	–	10:55	 Victor	Carrion	
Mining	of	the	endophytic	microbiome	for	novel	biosynthetic	genes	and	antifungal	
metabolites	

10:55	–	11:10	 Riina	Muilu-Mäkelä	
Microbial	composition	of	three	peat	bog	mosses	

11:10	-11:35	 Coffee	break	

11:35	–	11:50	
(Will	not	attend)	

Chunxu	Song	
Seeds	endophytes	and	their	potential	as	novel	antimicrobials	reservoir	

11:50	–	12:05	 Damien	Blaudez	
Agro-transformation	 of	 dark	 septate	 endophytes	 and	 generation/screening	 of	 a	
KO-mutant	library	

12:05	–	12:20	 Eugenio	Llorens	
Wild	wheat	endophytes	improve	the	physiological	performance	and	delay	stress	
responses	under	drought	conditions	

12:20	–	12:35	 Dániel	G.	Knapp	
Comparative	 genomics	 reveals	 functional	 diversity	 in	 two	 dark	 septate	
endophytic	(DSE)	fungi	

12:35	–	13:35	 Lunch	break	&	poster	sessions	will	be	held	in	Museum	
building	

Thematic	Session	4:	Tailoring	endophyte	inoculants	for	successful	applications:	chair	Matt	Saunders	

13:35	–	14:15	 Keynote	speaker:	Kari	Saikkonen	

14:15	–	14:30	 Brian	Murphy	
Endophyte	and	Fungicide:	The	Perfect	Marriage?	

14:30	–	14:45	 Kalynaraman	Rajagopal	
Diversity	of	endophytic	fungi	in	few	food	crops	and	their	phytopathogenic	activity	

14:45	–	15:00	 Arulmathi	R	
Development,	validation	and	utilization	of	bio-pesticides	and	bio-inoculants	from	
endophytic	fungi	of	Annona	reticulata	leaves	

15:00	–	15:15	 Vivien	Krell	
Plant	 cell-wall	 degrading	 enzymes	 improve	 endophytic	 establishment	 of	
Metarhizium	brunneum	in	potato	plants	

15:15	–	15:40	 Coffee	break	

15:40	–	15:55	 Daniela	Costa	
Screening	 of	 antagonistic	 fungal	 agents	 for	 biological	 control	 of	 Quercus	 suber	
diseases	

15:55	–	16:10	 Shubhpriya	Gupta		
Augmentation	 of	 asiaticoside	 by	 using	 endophytic	 fungal	 inoculant	 in	 in	 vitro	
plants	of	Centella	asiatica	

16:10	–	16:25	 Charlotte	Berthelot	
Isolation	and	characterization	of	Dark-Septate-	Endophyte	fungi	toward	their	use	
in	the	phytomanagement	of	metal	contaminated	sites	

16:25	–	16:40	 Brian	Murphy	
Prospecting	crop	wild	relatives	for	beneficial	endophytes	

**16:40	**	 Close	and	farewell	

		



	 7	

Thematic Session 1:  

Phenotyping the endophyte symbiosis 

  

 

David B. Collinge 

9:40 – 10:20 am 

David B. Collinge is professor of plant pathology at 

the University of Copenhagen. He received his Ph.D. 

in genetics at the University of Newcastle upon Tyne, 

UK, in 1982, and worked subsequently at Aarhus 

University, Denmark and The John Innes Institute, 

Norwich, UK before moving to Copenhagen in 1987. Prior the present position he was 

associate professor at the then Royal Veterinary and Agricultural University.  

His research involves two main themes: (1) defence mechanisms in plants (2) the study of 

endophytes and their ability to manipulate plants. Both these topics relate to a desire to 

improve the sustainability of agriculture through the use of biotechnology either using 

transgenic plants or microorganisms for biocontrol. 
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At a conservative estimate, plant diseases alone cost 20% of potential yield, roughly 

matching the UN figures for predicted population growth over the next 30 years. It is of 

course utopia to claim that we can solve the disease problem, but we cannot afford not 

to try, and future generations will not forgive us if we do not make the effort explore 

new technologies that may help.  

Coupled with farmer skill, fungicides and disease resistance have been the 

technological mainstay of plant disease control for half a century. However, the fungi 

are fighting back, and major diseases of major crops adapt to overcome both the 

fungicides and disease resistance. For some major diseases, neither approach is 

effective we need to be creative. 

Our research programme aims to understand the complexities of plant-fungal 

interactions and their impact on disease and abtiotic stress. My talk will present our 

studies in wheat and tomato genotype on the recruitment of endophytic fungi and three 

way interactions between host-endophyte and pathogenic fungi in these species. We 

hope the knowledge gained will contribute to developing effective biological control 

agents against Septoria and Fusarium head blight of wheat, and for alieviating disease 

and abiotic stress in tomato 

Towards novel biological control agents for control of plant diseases 
and abiotic stress from the study of endophyte – plant interactions 

Collinge David B*, Jensen Birgit, Jørgensen Hans JL, Latz Meike AC, Manzotti 

Andrea, Ntana Fani, Rojas Edward C 

Department of Plant and Environmental Sciences and Copenhagen Plant Science 

Centre, University of Copenhagen, Denmark 
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Lilia Costa Carvalhais       10:20 – 10:35 am 

 

Bioprospection of endophytic fungi in wild relatives of sugarcane 

Carvalhais Lilia C*1,2, Joyce Priya1, Jauregui Ruy3, Ganesh 

Siva3, Poudel Amrit1, Bhuiyan Shamsul1,2, Card Stuart  

1 Department of Molecular Genetics, Sugar Research 

Australia, Australia 2 Schools of Agriculture and Food 

Sciences, University of Queensland, Australia 

3 AgResearch Ltd., Forage Improvement, New Zealand 

 

Sugarcane is a complex hybrid cash crop grown in more than 100 tropical/subtropical 

countries covering approximately 20 million ha. During the process of domestication, it is 

likely that associations of sugarcane with beneficial microorganisms including endophytes 

have been lost.  We assessed the impact of domestication on the endophytic fungal 

communities by comparing the microbiome of commercial varieties of sugarcane with 

their wild relatives collected from Australia and Papua New Guinea. Root, stalk and leaf 

samples collected from close relatives of sugarcane including Saccharum officinarum, 

Pennisetum purpureum, Megathyrsus maximus, Erianthus arundinaceus,  S. bengalense, 

Coix gigantea, S. edule, S. robustum, S. procerum, S. sinense, S. spontaneum, 

Miscanthus sp. and major commercial varieties served as source material. High 

throughput amplicon sequencing of the internal transcribed spacer (ITS) regions using the 

Illumina platform was used to profile putative endophytic fungal communities. Taxa that 

were present at different relative abundances in commercial sugarcane varieties and wild 

relatives were identified. In addition, the core microbiome shared amongst these plants 

was defined. Potential repercussions and applications for these findings will be discussed. 
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Philipp Franken        10:35 – 10:50 am 

 

Tit for tat: Nutrient exchange in root-endophyte interactions 

Franken Philipp1,2*, Bitterlich Micha1, Andrade-Linares Diana Rocio3, Kreßner Susanne1, 

Kühn Christina2, Ngwene Benard1, Yakti Wael1 

1 Leibniz-Institute of Vegetable and Ornamental Crops, Germany 

2 Institute of Biology, Humboldt-Universität zu Berlin, Germany 

3 Institute of Biology, Freie Universität Berlin, Germany 

 

Beneficial effects of root colonising fungi can be based on different principles whereof one 

is the exchange of resources. Mineral nutrients which often limit plant growth can be 

provided by the heterotrophic fungal endophyte getting in exchange carbohydrates which 

can be produced by the autotrophic partner in higher amounts than needed for its own 

purpose. We are currently working on the nutrient exchange between tomato plants and 

three major groups of root colonisers: Dark Septate Endophytes (DSEs, Ascomycota), 

Sebacinales (Basidiomycota), and Arbuscular Mycorrhizal Fungi (AMF, Glomeromycota). 

DSEs and Sebacinales seem to support plant nutrition by making phosphate and nitrogen 

from organic or inorganic resources more available for uptake by the root. Transport along 

their hyphae, however, seems to play only a minor role. In contrast, AMF mainly cross the 

depletion zone around the root and can take over the majority of nutrient supply at least in 

case of phosphate. On the other side of the interaction, plants need to control the 

colonization by endophytic fungi. This can be realised by limiting the amount of 

carbohydrate transfer towards the microbial partner. In tomato, this control includes the 

activity of a particular sucrose transporter. 

 

 

 

 

 



	 11	

Abhishek Shrestha        10:50 – 11:05 am 

 

The use of beneficial bacteria as priming agent in barley  

Abhishek Shrestha*, Ahmed Elhady, Shimaa Adss, Holger Heuer and Adam Schikora 

Julius Kühn-Institut Federal Research Centre for Cultivated Plants (JKI), Institute for 

Epidemiology and Pathogen Diagnostics, Messeweg 11/12, 38104 Braunschweig, 

Germany  

 

During the cultivation of crop plants, priming for enhanced resistance is an efficient 

disease management strategy. It results in robust resistance and higher yield. The 

beneficial effects of the bacterial QS molecules e.g. N-acyl homoserine lactones on 

resistance and plant growth have been shown in different plants. The model plant 

Arabidopsis, if pre-treated with oxo-C14-HSL was more resistant to Pseudomonas 

syringae. Oxo-C14-HSL primed plants exhibited stronger activation of MAP kinases, 

followed by higher expression of defence-associated transcription factors along with the 

PR1 gene. Upon AHL perception, the transcriptional reprogramming of various defence 

and growth related genes modifies the physiology of primed plants. Here we present the 

effects of AHL-producing bacteria on the priming capacity of barley plants. Barley is one 

on the most important crop worldwide and an enhanced resistance against pathogens, 

such as the powdery mildew causing fungus Blumeria graminis, is of high importance for 

agriculture. We could demonstrate that barley, primed with the beneficial Ensifer meliloti 

expresses enhanced resistance against B. graminis. We also show that the capacity to 

induce priming varies between different cultivars. The use of biological or beneficial 

bacteria represents a good alternative strategy for sustainable plant protection measures. 
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Sándor Gonda        11:30 – 11:45 am 

 

Endophytic fungi from the roots of horseradish (Armoracia rusticana) 
and their interactions with the defensive metabolites of the 
glucosinolate – myrosinase – isothiocyanate 
system  

Zsolt Szűcs 1, Tamás Plaszkó 1, Zoltán Cziáky 2, Attila Kiss-

Szikszai 3, Tamás Emri 4, Gábor Vasas 1, Sándor Gonda 1* 

1University of Debrecen, Department of Botany, Division of 

Pharmacognosy;   Debrecen, Hungary 

 2University of Nyíregyháza, Agricultural and Molecular 

Research and Service Institute; Nyíregyháza, Hungary 
 3University of Debrecen, Department of Organic Chemistry; Debrecen, Hungary 
 4University of Debrecen, Department of Biotechnology and Microbiology;Debrecen, 

Hungary 

The effects of the plant microbiome on the health of the plants are being intensively 

researched. In the current study, we show how the endophytes can interact with the 

chemical defense system of the plants, in particular, the glucosinolate – myrosinase – 

isothiocyanate system, which makes the Brassiacaceae plants functional foods. 

Seven endophytic fungi from horseradish roots (Armoracia rusticana) were used for the 

study. Six strains could decompose the chemical defensive compounds, the various 

classes of glucosinolates (LC-ESI-MS). Four strains of these could use the plant 

defensive compound sinigrin as a sole carbon source. Two strains released significant 

amounts of allyl isothiocyanate into the surrounding air (SPME-GC-MS), many strains 

metabolized glucosinolates into glutathione-isothiocyanate adducts (LC-MS). The fungi 

showed various growth inhibition responses to the plant's isothiocyanates in the vapour 

phase. Phenylethyl isothiocyanate caused a more pronounced growth inhibition of most 

fungi than allyl isothiocyanate, however, the Fusarium strains tolerated the otherwise 

more potent phenylethyl isothiocyanate extremely well. We can conclude that different 

functional types of endophytes exist in the root microbiome of horseradish that present 

different levels of adaptation to the plant secondary metabolome. The study also sheds 

light on basic phenomena by which the plants drive the development of their microbiome. 
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Ahmed Elhady        11:45 – 12:00 pm 

 

Soybean between mutualism and parasitism (Rhizobia and 
Phytonematodes)  

Ahmed Elhady 1*, Johannes Hallmann 2, and Holger Heuer 1  

1 Julius Kühn-Institut Federal Research Centre for Cultivated Plants (JKI), Institute for 

Epidemiology and Pathogen Diagnostics, Messeweg 11/12, 38104 Braunschweig, 

Germany  

2 Julius Kühn-Institut Federal Research Centre for Cultivated Plants (JKI), Institute for 

Epidemiology and Pathogen Diagnostics, Toppheide 88, 48161 Münster 

In their natural environment, legumes are continuously growing among different 

rhizosphere pathogenic and beneficial microbes. Rhizobia and legumes develop a 

mutualism relationship in which both partners can benefit. We found that the 

phytoparasitic nematodes Pratylenchus spp. are widely spread in soybean fields in 

Germany and multiply well in the roots of this crop. We investigated whether these 

nematodes affect the mutualistic symbiosis of soybean and its nitrogen fixing endophyte 

Bradyrhizobium japonicum. Our results suggested that the symbiotic association between 

B. japonicum and soybean in fixing N is significantly affected by P. penetrans. Root 

invasion of P. penetrans before B. japonicum established in the root resulted in formation 

of deformed and non-functional nodules leading to reduced N fixation. Also, nodule 

formation zones were found to be a favourite destination to which P. penetrans migrates. 

Roots that were already colonized by B. japonicum significantly decreased penetration of 

P. penetrans in pot experiments with field soil. Interestingly, this effect could not be 

reproduced in pot experiments with sterile substrate and nitrogen fertilizer. A better 

understanding of interactions between P. penetrans and B. japonicum in soybean plants 

may unravel new strategies for improvement of N fixation under pathogen pressure and 

nematode management. 
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Gábor M. Kovács       12:00 – 12:15 pm 

 

Functional diversity of root endophytic fungi screened by enzyme 
assays and host/organ preference tests 

Kovács Gábor M1*, Németh Julianna B1, Knapp Dániel G1, Kósa 

Annamária1, Hegedűs Panna1, Herczeg Gábor2, Vági Pál1 

1 Department of Plant Anatomy, Institute of Biology, Eötvös 

Loránd University, Hungary 

2 Department of Systematic Zoology and Ecology, Behavioural 

Ecology Group, Institute of Biology, Eötvös Loránd University, 

Hungary 

Dark septate endophytic (DSE) fungi are common and frequent members of the 

community of root colonizing fungi especially in harsh environments. Their roles in 

ecosystem functioning and their functional diversity are not well understood. We aimed to 

test if there were functional differences between and within species of DSE fungi of 

semiarid grasslands. Enzyme activities of representatives of 15 diverse DSE lineages 

were screened by two enzyme assays (API-ZYM and Biolog-FF). We also tested if 

genetically different strains of a DSE species and different DSE species differ in their 

plant host and organ preferences. For this test, separated roots and shoots of three 

different plant species (barley, cabbage, fleawort) were used as media. Fungal biomasses 

were measured by a spectrophotometric method developed (based on fluorophore 

connected WGA). The enzyme assays showed striking differences among DSE species, 

and all of the substrates tested were utilized by the DSE fungi. When DSE fungi 

characteristic to grasses and non-grass host plants were separately considered, we found 

that the whole substrate repertoire was used by both groups. The DSEs also showed 

significant intra- and interspecific variation regarding their plant and organ preferences. 

The study was supported by OTKA/NKFIH K109102. 
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Charles Yao Nyarko       12:15 – 12:30 pm 

How we used Jatropha curcas to improve soil and microbial quality for 
sustainable agriculture 

Charles Yao Nyarko and Francisca  Ama Agyemang  

Agronomy Department, Jatropha Africa Ltd, Ghana 

Jatropha plant as alternative source of biofuel and sustainable 

option to mitigate damages caused by climate change on 

environment. As nonrenewable sources of energy gets depleted 

other sources starts to unearth by considering all techniques prevailing today. This oil can 

be used a Pure Plant Oil in adapted diesel engines. However, there is lack of 

understanding on relevance of J. curcas influencing soil properties and agriculture 

important for ecological services. Review defines different bioactive molecules found in J. 

curcas, rhizospheric microbial diversity, and allelopathic effect and management of J. 

curcas for sustainable agriculture. J. curcas harbours arbuscular mycorrhizae like 

Acaulospora sp., Gigaspora sp., Glomus sp., Sclerocystis sp. and Scutellospora sp. 

Bacteria including Azotobacter, Rhizobium, Pleomorphomonas diazotrophica, Bacillus 

megaterium, Bacillus thuringiensis has been found associated with J. curcas rhizosphere. 

J. curcas render ecosystem service by fixing 5100-6100 kg ha−1 C as the aboveground 

plus belowground biomass. J. curcas biomass recycled into the soil results into significant 

increase in soil macro and micro nutrients. We are going to highlight in this paper the 

review presents currently available and relevant information on the latest testing. Further, 

we will discuss future directions for biopesticides approaches in Jatropha breeding and 

improvement.  
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Vittorio Venturi        12:30 – 12:45 pm 

 

A beneficial rice bacterial endophyte consortium 

Felix Moronta, Susan Mosquito, Iris Bertani and Vittorio 

Venturi* 

International Centre for Genetic Engineering and 

Biotechnology (ICGEB), Trieste, Italy. 

Endophytes are likely to communicate with their host 

efficiently and be equipped with characteristics for their 

establishment inside plants. We have performed an extensive isolation, identification and 

validation study on endophytic and beneficial properties of bacterial isolates obtained 

from tissues of rice plants cultivated in Italy under submerged and dry conditions. The 

collection of 1318 putative endophytic bacteria underwent screens for endophytic 

colonization and plant-beneficial traits in vitro and in planta. A subset of 48 bacterial 

strains were confirmed to be endophytes and some of them also promote plant growth. 

The genomes of these 48 endophytes is being determined and this data will be used in 

comparative and functional studies to obtain insights into endophytic lifestyle and 

signaling mechanisms involved in the establishment of a mixed bacterial community. We 

are also performing experiments with two isolates to determine endophytic lifestyle as well 

as using a simplified endophytic ecosystem for selection of strains which are most 

competitive in plant colonization and able to form stable synergistic multispecies 

community. This could result in having a stable consortium where the beneficial features 

of the single bacteria will act synergistically to improve the growth and stress resistance of 

rice. 
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Thematic Session 2: 

The plant holobiont as a single target system 

 

Kornelia Smalla 

13:45 – 14:25 pm 

 

Director and Professor; Institute for Epidemiology and 

Pathogen Diagnostics; Julius Kühn Institut Braunschweig; 

Professor at the Technical University Braunschweig 

Kornelia Smalla studied chemistry at the Martin Luther 

University in Halle. She did her PhD in biochemistry and her habilitation in microbiology at 

the Technical University Braunschweig. Her long term research interest is unraveling the 

complex interaction in the rhizosphere and how soil bacteria respond to changing 

environmental conditions. A particular focus of her research is how agricultural 

management systems influence the structural and functional diversity of soil- and plant-

associated microbial communities, the abundance plant and human pathogen abundance 

as well as plant beneficial bacteria.  A more recent research interest is on the 

understanding which factors influence the presence transferable antibiotic resistance 

genes on fresh produce. 

Kornelia Smalla received the honory doctorate in Agriculture of the Swedish Agricultural 

University in 2011. 

Her h-index is 55 (Web of Science). 
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Use of bacterial endophytes with in vitro antagonistic activity 
towards Ralstonia solanacearum for biocontrol of bacterial wilt 
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Jose G.Maciá-Vicente       14:25 – 14:40 pm 

 

Competition among facultative endophytes shape the root mycobiome 
of non-mycorrhizal plants 

Maciá-Vicente Jose G1,2*, Kia Sevda H1,2, Glynou Kyriaki1,2 

1Institute of Ecology, Evolution and Diversity, Goethe 

2Integrative Fungal Research Cluster (IPF), Georg-Voigt- 

University Frankfurt, Max-von-Laue-Str. 13, 60438 Frankfurt am 

Main, Germany Str. 14-16, 60325 Frankfurt am Main, Germany 

Root-endophytic fungi are likely determinants of plant productivity and promising tools for 

agriculture. However, the understanding of their impacts on plant fitness and their 

exploitation in crop production remain limited by knowledge gaps on their ecology. To 

gain insight into the lifestyles adopted by different root-endophytic fungi and into the 

processes shaping their communities, we investigated fungal root assemblages in the 

non-mycorrhizal plant genus Microthlaspi. We used high-throughput sequencing and 

cultivation methods to assess endophytic diversity in Microthlaspi spp. populations across 

Europe, and evaluated host-dependency and differential distributions between culturable 

and unculturable endophytes. We found a consistent dominance of communities by 

culturable fungi, implying that facultative plant-fungus associations are pervasive in the 

core root mycobiome of Microthlaspi. Moreover, individual endophytes displayed different 

ecological preferences, which, together with measurements of their mycelial and 

functional traits, suggest competition and functional complementarity as important drivers 

of root-endophytic community assembly. In vitro experiments in which representative 

endophytes were co-inoculated into Arabidopsis thaliana roots supported this hypothesis, 

since stronger competition appeared to occur between endophytes with similar traits. Our 

findings allow the identification of keystone endophytic species and may help predict the 

fate of microbial agents upon their introduction in the root microbiome.  
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Katarzyna Turnau       14:40 – 14:55 pm 

 

Does Botanophila use night vision to protect the larvae from heat? 

Marlena Lembicz1, Zbigniew Miszalski2, Andrzej Kornaś3, Katarzyna Turnau4*  

1Department of Plant Taxonomy, A. Mickiewicz University, Umultowska 89, 61-614 

Poznań, Poland 

2Malopolska Centre of Biotechnology, Jagiellonian University, Gronostajowa 7a, 30-387 

Cracow, Poland 

3Institute of Biology, Pedagogical University, Podbrzezie 3, 31-054 Cracow, Poland 

4Institute of Environmental Sciences, Jagiellonian University, Gronostajowa 7, 30-387 

Cracow, Poland 

Epichloë  stromata development on grasses requires a large amount of energy produced 

by photosynthetizing organs and allocated to a fungus. As shown previously, endophytic 

fungus of grasses such as Dactylis glomerata, effectively stimulate photosynthesis of the 

plant (Rozpądek et al. 2014). Presently, a thermovision camera (FLIR E50) was used to 

show that the fungus seriously lowers down the temperature of the plant part that is 

covered by the mycelium. The temperature differs up to ±4˚C between the plant covered 

by the stromata and other plant part where the fungus is still in cryptic phase. This 

temperature decrease is related to higher evaporation of the mycelium in comparison to 

plant tissues that are covered by epidermis. It is still a matter of discussion whether this 

phenomenon has an impact on the plant tissue or on the insects like Botanophila. In fact 

the larvae were often found forming corridors within the interior of the stromata and plant 

tissues located within them, especially when the air temperature was increased in the 

period of stroma presence, suggesting additional profit for the fly. If this is the case the 

cooling effect could be another reason, in addition to production of VOCs emmitted by the 

fungus, to lure the flies. 
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Ridhdhi Rathore        14:55 – 15:10 pm  

Unlocking the oilseed rape microbiota assemblages through tillage 
practices 

Ridhdhi Rathore1,2*, Davide Bulgarelli3, David N. Dowling1, 

Dermot Forristal2, John Spink2, Paul Cotter4 and Kieran 

Germaine1  

1EnviroCore, Dept. of Science & Health, Institute of Technology 

Carlow, Carlow, Ireland. 
2Teagasc Crops Research Centre, Oak Park, Carlow, Ireland. 
3University of Dundee at The James Hutton Institute, Dundee, 

DD2 5DA, UK. 
4Teagasc Food Research Centre, Moorepark, Fermoy, Cork, Ireland 

The plant microbiota and its interactions with the host plant represent a new era of 

discovery to improve sustainable agriculture. Different agricultural practices can influence 

microbial life strategies and populations by changing soil properties, however, the impact 

of these practices on oilseed-rape (OSR) microbiota traits remain largely unknown. This 

study investigated the effect of tillage (conventional vs conservation) practices on the 

OSR microbiome. Illumina MiSeq protocol was adopted to generate high-resolution 16S-

rRNA gene profiles of endosphere (shoots and roots), rhizosphere and bulk soil samples. 

Alpha-diversity calculations showed that plant-associated habitats appear to be gated 

communities where members of four bacterial phyla, namely Actinobacteria, 

Bacteroidetes, Firmicutes and Proteobacteria, represented >90% of the microbiome. 

Beta-diversity calculations revealed that root samples displayed markedly distinct 

microbiome profiles.  Interestingly, root microbiome composition was influenced, at least 

in part, by the tillage method. Under conservation tillage, this composition was 

characterized by the significant enrichment of OTUs assigned to the families 

Pseudomonadaceae, Rhizobiaceae, Cytophagaceae, Sphingomonadaceae, 

Chitinophagaceae and Comamonadaceae. Intriguingly, members of these taxa have 

been implicated in plant growth promotion and take-all decline. Taken together, our data 

suggest that the OSR microbiota represents an untapped resource of plant probiotic 

microbes whose full potential can be unlocked through tillage practices. 
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Alba N. Mininni        15:10 – 15:25 pm 

Endophytes: the effect of sustainable management in an olive grove 
under semi-arid conditions 

Catia Fausto1, Alba N. Mininni1*, Adriano Sofo3, Silvia Pascazio2, Marina Scagliola2, 

Carmine Crecchio2, Bartolomeo Dichio1, Cristos Xiloyannis1 

1Department of European and Mediterranean Cultures: Architecture, Environment and 

Cultural Heritage (DiCEM), Università degli Studi della Basilicata, Via San Rocco, 3 – 

75100, Matera, Italy. 
2 Department of Soil, Plant and Food Sciences (DiSSPA), Università degli Studi di Bari 

“Aldo Moro”, Via Amendola, 165 – 70126, Bari, Italy.  
3 School of Agricultural, Forestry, Food and Environmental Sciences (SAFE), Università 

degli Studi della Basilicata, Viale dell'Ateneo Lucano, 10 – 85100 Potenza, Italy. 

Higher biodiversity in ecosystems leads to greater stability and multifunctionality. In 

bacteria-plant interactions, both the bacteria and the plant profit from each other. These 

interactions play an important role in agriculture, positively affecting plant status and 

improving product quality. Bacterial endophytes colonizing plants do not cause apparent 

damage and contribute to host plant’s protection and survival. This study was aimed at 

identifying bacterial endophytes in xylem sap and leaves of olive trees managed under 

sustainable practices for 17 years (i.e., no-tillage, drip irrigation with urban wastewater 

and recycling of polygenic carbon sources like cover crops and pruning material) 

compared to conventional one (i.e., soil tillage, burning of pruning residues, mineral 

fertilization, empirical irrigation) in a mature olive grove located in Southern Italy. During 

two different periods of the year, samples of soil, xylem sap and leaves were collected in 

both treatments for DNA extraction and metagenomic analysis of the endophytic bacterial 

communities. Results revealed that endophytes responded positively to sustainable 

orchard management, showing a higher complexity and abundance, compared to the 

conventional one. The abundance of nitrogen-fixing bacteria in the samples of the 

sustainable treatment was also discussed. A deeper understanding of endophytic 

microbiota of olive trees grown in different agronomic systems could be useful to promote 

plant growth and crop quality, also improving plant protection against pathogens. 
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Luhua Yang        15:50 – 16:05 pm 

Seed-borne endophytes in barley root microbiome 

Luhua Yang*, Jasmin Danzberger, Yvonne Bigott, Gisle Radl 

Vestergaard, Peter Schröder, Michael Schloter , Viviane 

Research Unit Comparative Microbiome Analysis, Helmholtz 

Zentrum München, Germany 

 

Seed-borne endophytes play important roles during seed germination and can support 

host development. We used barley as model and investigated (i) the active bacterial 

groups in seeds and roots; (ii) cultivar dependent effect; (iii) contribution of seed 

endophytes to root associated microbiome and (iv) functions of seed-borne endophytes. 

We found that Phyllobacterium, Paenibacillus and Trabulsiella were the most abundant 

genera in barley seeds. In roots grown in axenic systems, Trabulsiella, Paenibacillus and 

Pseudomonas were the most abundant. Genotype effect was observed in both seeds and 

roots. Seed endophytes were important members of root endophytes in axenic systems. 

However, seed endophytes became less abundant in roots in soil.We further separated 

the endophytic bacteria from roots and did metagenome sequencing. As expected for the 

seed-borne endophytes, we found osmoprotectant and reactive oxygen species 

detoxification pathways. Type VI and IV secretion systems were abundantly represented 

in seed-borne endophytes present in roots. All relevant pathways for type III secretion 

system were found but not the needle forming protein. We detected two pathways for the 

synthesis of indole acetic acid. The acetamide pathway, frequently related to pathogens, 

was almost exclusively found in Pseudomonas, while the pyruvate pathway was present 

in diverse bacterial genera, particularly Pantoea.  
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Maria Jose Pozo        16:05 – 16:20 pm 

COST ACTION FA1405: Using three-way interactions between plants, 
microbes and arthropods to enhance crop protection and production 

Maria J. Pozo 

1 Department of Soil Microbiology, Estación Experimental del Zaidín, CSIC , Granada, 

Spain 

Crop plants interact with both arthropods and microorganisms, including pests that reduce 

yields (in Europe up to 20% annually) and mutualists that promote yield. Direct and 

indirect interactions between microorganisms and arthropods on crops can strongly 

modify their impacts on yield. For instance, herbivores and pathogens can facilitate each 

other, causing additional yield loss. On the other hand, beneficial microorganisms can 

induce defenses that protect plants against herbivores. There is thus potential to enhance 

crop production and reduce pesticide use if we can better predict and manage Crop-

Arthropod-Microorganism (CAMo) interactions to our advantage. Currently, knowledge of 

CAMo interactions is limited due to historical separation of the involved research fields. 

The COST Action FA1405 aims therefore to combine existing expertise on CAMo 

interactions in Europe, from basic and strategic research to agri-R&D companies, and 

form an interdisciplinary platform and incubator for research on mechanisms, impacts and 

utilization of CAMo interactions on crop yield. The COST Action will also strengthen the 

careers of both female and young researchers, connect the newest research in the field 

with its applied use, and develop new monitoring and management support systems and 

CAMo-based applications. 
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Jean-Baptiste Floch       16:20 – 16:35 pm  

Microbiome of the canola, structure and variations. 

Jean-Baptiste Floc’h1, 3, 4*, Chantal Hamel1, 3, Neil Harker2,  

Marc St-Arnaud3, 4 

1Québec Research and Development Centre of Quebec  

 2Lacombe Research and Development Centre of Agriculture and 

Agri-Food Canada 

 3Institut de recherche en biologie végétale, Université de Montréal 

and Jardin botanique de Montréal.4 Quebec Centre for Biodiversity Science. 

The fungi residing in the rhizosphere have a large influence on plant development and 

growth. Some of these micro-organisms protect plants against pathogens, mitigate the 

impact of abiotic stress, or facilitate plant nutrition. These organisms interact with each 

other, forming complex webs of interactions. Deciphering the structure and function of the 

fungal microbiome of crop plant rhizosphere is a necessary step toward optimizing the 

efficiency of plant production. We hypothesized that (1) diversification of crop rotation 

influences the fungal microbiome of canola rhizosphere, (2) this plant has a fungal core-

microbiome, i.e. a set of fungi which are always associated with canola, and (3) it is 

possible to identify some taxa that have a determining influence on the structure of the 

communities (hub-taxa) within the core-microbiome. So, we tested these hypotheses in 

field experiments, using the canola phase of five crop rotations, from the less to the most 

diversified, that included one of two types of canola (Roundup Ready® and Liberty 

Link®).  The experiment was replicated in three different locations: Lacombe (Alberta), 

Lethbridge (Alberta) and Scott (Saskatchewan). Our results show that the crop 

diversification has a significant impact on the diversity and structure of rhizosphere fungal 

communities. We also discover and described a canola core-microbiome and identified 

hub-taxa among this core. Our results could lead to the development of ecological 

engineering processes for the improvement of canola production. 
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John Caradus        16:35 – 16: 50 pm 

 

The science required to deliver Epichloë endophytes to commerce 

Johnson, Linda1, Caradus, John*2  

1AgResearch Ltd., Grasslands Research Centre, 

Palmerston North 4442, New Zealand 

2 Grasslanz Technology Limited, PB11008, Palmerston 

North, New Zealand 

 

In some environments the survival and production of ryegrass and fescue is heavily 

reliant on its mutualistic association with Epichloë endophyte. Epichloë endophytes 

produce a range of bioactive alkaloids, or secondary metabolites that can be effective in 

deterring insect pests, although some have also been shown to be toxic to grazing 

animals. These endophytes are being used in grassland farming systems in New 

Zealand, Australia, USA and some parts of South America. However, to achieve this 

outcome there has been considerable investment into developing a research pipeline for 

delivery animal safe endophyte strains that are still capable of deterring insect pests.  The 

pipeline starts with discovery and isolation of endophytes from wild populations of 

ryegrass and fescue, characterisation of the known alkaloids they produce, use of genetic 

markers to determine the relationship between known existing well characterised strains 

and new strains entering the collection, determination of their bioactivity against insect 

pest of economic significance, understanding issues of compatibility of a strain of interest 

with the elite germplasm into which it has been inoculated, determining ease of 

transmission to subsequent seed generations, and ensuring there will be no animals 

health and welfare issues associated with using the strain in grazing systems.  
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Soleiman Helaly        16:50 – 17:05 pm  

Preussilides A - F, bicyclic polyketides from the endophytic fungus 
Preussia similis with antiproliferative activity 

Sara R. Noumeur,1,2,3 Soleiman E. Helaly,1,4* Rolf Jansen,1 Marcus Gereke,5 Theresia 

E.B. Stradal,5 Daoud Harzallah,2  and Marc Stadler1 

1Department of Microbial Drugs, Helmholtz Centre for Infection Research; and German 

Centre for Infection Research (DZIF), partner site Hannover/Braunschweig, 

Inhoffenstrasse 7, 38124 Braunschweig, Germany 

2 Laboratory of Applied Microbiology, Department of Microbiology, Faculty of Natural and 

Life Sciences, University Sétif 1 Ferhat Abbas, 19000 Sétif, Algeria 

3 Department of Microbiology-Biochemistry, Faculty of Natural and life sciences, 

University of Batna 2, 05000 Batna, Algeria 

4 Department of Chemistry, Faculty of Science, Aswan University, 81528 Aswan, Egypt 

5 Department of Cell Biology, Helmholtz Centre for Infection Research, Inhoffenstrasse 7, 

38124 Braunschweig, Germany 

Six novel bioactive bicyclic polyketides (1 – 6) were isolated from cultures of an 

endophytic fungus of the medicinal plant Globularia alypum collected in Batna, Algeria. 

The producer organism was identified as Preussia similis using morphological and 

molecular phylogenetic methods.  The structures of metabolites 1 – 6, for which the trivial 

names, preussilides A - F, are proposed, were elucidated using a combination of 

spectroscopic methods, including extensive 2D NMR spectroscopy, high resolution mass 

spectrometry, and CD spectroscopy.  Preussilides were tested for antimicrobial and 

antiproliferative effects and, in particular, compounds 1 and 3 showed selective activities 

against eukaryotes.  Subsequent studies on the influence of 1 and 3 on the morphology of 

human osteosarcoma cells (U2OS) suggest that these two polyketides might target an 

enzyme involved in coordination of the cell division cycle. Hence, they might, for instance, 

affect timing or spindle assembly-mechanisms, leading to defects in chromosome 

segregation and/or spindle geometry. 
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Durlave Roy        17:05 – 17:20 pm  

Efficacies of Seventeen organically made Northern fertilizers on 
sustainable crops production in acidic soil of food security under 
climate change Bangladesh context. 
 

Durlave Roy 

 

Outstanding carrier in agricultural development 20 years experiences, Research and 

Development Division, Northern Agro Services Ltd, Dhaka, Bangladesh  

 

Different field study was conducted to evaluate the efficacies of Northern organically 

made fertilizers on yield and quality of crops in a study. Balanced Fertilizer Rice, Wheat, 

Potato, Mustard, Maize, Onion, Sugarcane Yield increased, Banana, Cauliflower, 

Cabbage, Chili, Brinjal, Watermelon Saving in urea fertilizer, Garlic weight loss during 

storage is very less, Tomato Chemical fertilizer saves 50%, Shakti Fertiliser Yield 

increased of Mango, Tea, Chemical fertiliser saves Rice and Vegetables, Higher yield 

growth 2550 kg per hectare Cotton, Organic Fertilizer Yield increased Mango, Tea, 

chemical fertilizer saves 50% Rice and Vegetables. 
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Thematic session 3:  

Molecular tools to determine endophytes mode of action 

 

Angela Sessitsch 

9:30 – 10:10 am 

 

Dr. Angela Sessitsch heads the Bioresources Unit of 

the AIT Austrian Institute of Technology. She studied 

biochemistry at the University of Technology in Graz, 

holds a PhD in Microbiology from the Wageningen 

University, the Netherlands, and is habilitated at the Vienna University of Natural 

Resources and Life Sciences. She has pioneered plant-associated microbiomes, 

particularly in the endosphere, and she is interested in understanding the interactions 

between plants, microbiomes and the environment as well as to develop applications. Her 

group explores the diversity and functioning of plant microbiota by applying a range of 

molecular approaches, interaction modes between plants and model bacteria, 

colonization behaviour of endophytes as well as various application technologies for 

biocontrol and crop enhancement applications. Together with her group A. Sessitsch 

published more than 145 peer-reviewed publications. 
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The Hidden World within Plants: Ecological Considerations and 
Functioning of Microbial Endophytes 

 

Angela Sessitsch  

AIT Austrian Institute of Technology, Health & Environment Department, Bioresources 

Unit, Tulln, Austria 

 

All plants are inhabited internally by diverse microbial communities comprising bacterial, 

archaeal, fungal, and protistic taxa. These microorganisms showing endophytic lifestyles 

play crucial roles in plant development, growth, fitness, and diversification. The increasing 

awareness of and information on endophytes provide insight into the complexity of the 

plant microbiome. The nature of plant-endophyte interactions ranges from mutualism to 

pathogenicity. This depends on a set of abiotic and biotic factors, including the genotypes 

of plants and microbes, environmental conditions, and the dynamic network of 

interactions within the plant biome. In this review, I will address the concept of 

endophytism, microbiome drivers as well as applied aspects. 
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Christopher Franco        10:10 – 10:25 am 

Monitoring the effect of biocontrol inocula on the microbial diversity 
within the endo- and ecto-rhizosphere of wheat plants in diseased soils 

Franco, Christopher M M,1* Araujo, Ricardo P,1,2 Barnett, 

Steve,1,3 Dunlap, Christopher A4  

 

1 Medical Biotechnology, Flinders University, Adelaide, 

Australia 
2i3S, Instituto de Investigação e Inovação em Saúde, and 2i3S, 

Instituto de Investigação e Inovação em Saúde, and 

IPATIMUP, Institute of  

 Molecular Pathology, Universidade do Porto, Portugal 
3 South Australian Research and Development Institute, South Australia 
4 USDA-ARS, National Center for Agricultural Utilization Research, Peoria, IL 

 

The major objective of this study was to characterize bacterial and fungal communities 

present in and around wheat plant roots, treated with biocontrol agents, sampled monthly 

during a five month period under both field and glasshouse conditions. 360 rhizosphere 

and root samples were collected from the field trial at Turretfield, South Australia and two 

glasshouse experiments, all with Pythium clade F, conducted simultaneously with the field 

trial. The latter were with soils from the field trial site, and from nearby Spalding. Seeds 

coated with Streptomyces sp. BD141 or Paenibacillus sp. 9.4E were used with 4 

replicates sampled for all tests.  

Bacterial community analysis focused on the V3-V4 regions of the 16S rRNA gene. 

Samples were analysed with Illumina MiSeq System and data analyses and statistics 

conducted on QIIME. 

Both biocontrol agents showed strong protection against Pythium compared to the 

untreated controls. The number of OTUs obtained from rhizosphere soil and wheat root 

sequenced samples ranged from 1,000 to 400,000. This study allowed the 

comprehensive characterization of bacterial groups found in the rhizosphere soil and 

wheat roots throughout the plant development. A comparison of how bacteria interact and 

affect wheat plants growing in field and glasshouse conditions is presented.  
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Linda Johnson        10:25 – 10:40 am 

The role of SreA-mediated iron regulation in maintaining endophyte-
grass symbioses 

Natasha Forester1, Paul Maclean1, Geoffrey A. Lane1, Iain 

Lamont2, Linda Johnson*1 

1 Forage Science, AgResearch Limited, Palmerston North, 

New Zealand 

2 University of Otago, Dunedin, New Zealand 

 

In ascomycetes and basidiomycetes, an iron-responsive GATA-type transcriptional 

repressor is involved in regulating iron homeostasis. Functional characterisation of an 

orthologue, SreA, from Epichloë festucae, a fungal endosymbiont of cool-season grasses, 

indicates that regulation of iron homeostasis processes is critical for symbiotic 

maintenance. The deletion of sreA (ΔsreA) led to the gradual loss of the endophyte from 

perennial ryegrass. SreA also negatively regulates siderophore biosynthesis and high 

affinity iron uptake systems by E. festucae as shown for other fungi. Our studies indicate 

that the endophyte tightly controls iron acquisition from the host apoplast via SreA, as 

ΔsreA mutants are able to induce premature chlorosis. To understand the influence of 

iron availability on gene expression and to identify genes that are targets of SreA, we 

compared the transcriptomes of plants infected with ΔsreA versus WT (wild-type), and 

WT-infected plants grown hydroponically under high versus low iron supply. SreA-

responsive genes included genes previously identified as SreA-regulated, endophyte 

secondary metabolite genes as well as a diverse group of genes not obviously associated 

with iron metabolic processes. The interconnection of iron availability with fungal growth 

and secondary metabolite production was apparent. 
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Victor J Carrion        10:40 – 10:55 am  

Mining of the endophytic microbiome for novel biosynthetic genes and 
antifungal metabolites 

Juan E. Pérez-Jaramillo1,2, Victor J. Carrión1*, Cordovez V1, 

Mattias de Hollander1, Rodrigo Mendes3 and Jos M. 

Raaijmakers1,2 

1Department of Microbial Ecology, Netherlands Institute of 

Ecology (NIOO-KNAW), P.O. Box 50, 6708 PB Wageningen, 

The Netherlands 

2Cell and Molecular Biology Laboratory, Center for Nuclear 
Energy in Agriculture (CENA), University of Sao Paulo (USP), Piracicaba, Brazil. 
3Laboratory of Environmental Microbiology, Brazilian Agricultural Research Corporation, 
Embrapa Environment, Rodovia SP 340 - km 127.5, 13820-000 Jaguariúna, Brazil. 

 4Bioinformatics Group, Wageningen University, Netherlands. 
5 Institute of Biology, Leiden University, Sylviusweg 72, 2333 BE, Leiden, The 
Netherlands. 

Endophytic microbes have been proposed to contribute to a range of plant support 

functions, including nutrient acquisition and disease protection. To date, the molecular 

mechanisms underlying disease protection in the endosphere have only been studied for 

individual culturable organisms. Here, we conducted a systematic microbiome-wide 

perspective on the taxonomic diversity and functional potential of the endophytic 

microbiome of plants grown in an agricultural soil that is naturally suppressive to damping-

off disease caused by the fungal root pathogen Rhizoctonia solani. Metagenomic 

analyses showed an enrichment of Burkholderiaceae, Chitinophagaceae and 

Xanthomonadaceae in the endosphere of plants grown in disease-suppressive soil 

challenged with the fungal root pathogen. Binning of the metagenomic sequences allowed 

de novo assembly of 25 high quality genomes of different endophytic bacterial genera. 

Subsequent trait-based analyses revealed numerous biosynthetic gene clusters (BGCs) 

overrepresented in the endophytic bacterial families of plants under fungal pathogen 

attack, including BGCs involved in signal transduction and antimicrobial activities, in 

particular nonribosomal peptides and polyketides. Network analyses further indicated that 

the traits enriched in the endophytic microbiome are multifactorial involving several novel 

BGCs encoding metabolites with yet unknown activities. 
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Riina Muilu-Mäkelä       10:55 – 11:10 am 

 

 Microbial composition of three peat bog mosses 

 

Muilu-Mäkelä Riina 1 *, Tienaho Jenni 1,2 , Kuovi Anu-Teija 1 , 

Silvan Niko 1 , Franzen Robert 2 , Karp Matti 2 and Sarjala 

Tytti 1  

1 Natural Resource Institute Finland, Tampere, Finland 

2 Tampere University of Technology, Chemistry and Bioengineering, Tampere, Finland 

 

One third of total area in Finland is covered by peatlands where Sphagnum mosses are 

the main component. Sphagnum species grow on poor, cold and wet habitats. At least 

partly, due to the extreme growth conditions Sphagnum species hosts large variety of 

growth promoting microbes. For instance, approximately 50 % of the endophytic microbes 

of mosses are antagonistic to pathogens. Growth promotion effect of microbes can also 

be based on releasing of nutrients or on the excretion of hormones or enzymes. In this 

study we have investigated microbial composition of three common Sphagnum species 

(S. magellanicum, S. fallax and S. fuscum) grown on the peat bog in Western Finland. 

Results show that microbial composition is very species specific. Secondary metabolites 

of mosses might affect the composition of colonizing endophytic microbes. Thus, we 

analysed the profile of secondary metabolites of the mosses. It is known that the 

antagonistic potential of Sphagnum sp. associated bacteria are important reservoir for the 

biological control of plant pathogens or for the isolation of bioactive compounds. However, 

molecular level applications are still rarely reported. 
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Chunxu Song         11:35 – 11:50 am 

Seeds endophytes and their potential as novel antimicrobials reservoir 

Chunxu Song*, Oscar P. Kuipers 

Department of Molecular genetics, University of Groningen, the Netherlands 

Plant seeds can benefit from seed-associated microorganisms, of which seeds 

endophytes are of particular interest as they are transmitted from generation to 

generation. In our current research, we isolated culturable endophytic bacteria from onion 

seeds and found that the endophytic bacterium Paenibacillus showed antagonistic activity 

against a wide range of different plant fungal, oomycetal, bacterial pathogens and 

possessed PGPR properties, such as siderophore production, protease activity, 

phosphorus solubility etc. In order to decipher: i) what are the novel antimicrobials 

produced by the endophytic bacteria against the antagonists; ii) what are the mode of 

action for the endophytic bacteria while interacting with the host plant. iiii) how do the 

endophytic bacteria affect the growth and development of the host plant, we sequenced 

the whole genome of the isolated bacteria and conducted a genome mining approach. 

Different bacteriocins, NRPS, PKS-NRPS hybrids and volatile compounds were 

discovered. Mutagenesis and heterologous expression of the putative novel secondary 

metabolites, together with chemical characterization, in vitro and in vivo plant assays are 

performed. To sum up, we have isolated promising bacterial sources to discover novel 

antimicrobial compounds from endophytes, and to elucidate the mechanism of plant-

microbe interaction, which can be applied in agricultural and/or  industrial applications. 
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Damien Blaudez         11:50 – 12:05 pm  

Agro-transformation of dark septate endophytes and 
generation/screening of a KO-mutant library 

Charlotte Berthelot, Yoann Perrin, Corinne Leyval & Damien 

Blaudez *  

1Laboratoire Interdisciplinaire des Environnements Continentaux, 

Université de Lorraine, France 

 

 

Dark septate endophytes (DSE) are melanin-enriched ascomycetous fungi that are 

abundant in stressed environments especially in trace element-polluted soils. However, 

little is known about their physiology and metabolism, and DSE genes/proteins have not 

been fully characterized yet. Therefore, developing molecular genetic tools to investigate 

these biological functions in DSE is of major significance. We investigated Agrobacterium 

tumefaciens-mediated transformation (ATMT) efficiency in eight DSE strains belonging to 

Cadophora sp., Leptodontidium sp., Phialophora mustea, and Cladosporium 

cladosporioides. ATMT efficiency was DSE-dependent and ranged from 0.6 to 125 %. We 

also evaluated the effect of mycelium age on ATMT efficiency. Three strains were 

significantly more transformed using 15-d-old mycelium as compared to 2-d-old one 

whereas one strain was more transformed using young mycelium. We modulated the 

melanin content in several DSE strains, however there was no correlation between hyphal 

melanin content and ATMT efficiency. Finally, a library of 1,300 insertional mutants of 

Leptodontidium sp. was obtained by ATMT. The library was screened for tolerance to 

trace elements and sensitive mutants were identified and further studied. More generally, 

this library represents a powerful tool to examine the biological function of genes of 

interest involved in DSE nutrition/physiology and their interaction with plant cells. 
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Eugenio Llorens        12:05 – 12:20 pm 

Wild wheat endophytes improve the physiological performance and 
delay stress responses under drought conditions  

Llorens Eugenio12*, Sharon Or1, García-Agustín Pilar2, Sharon 

Amir1 

1 Fungal genetics group, Department of molecular Biology and 

ecology of plants. Tel Aviv University, Israel 

2Biochemistry and Biotechnology group, Departmento de 

Ciencias Agrarias y del Medio natural. Universitat Jaume I, 

Spain 

Fungal endophytes are beneficial microorganisms, which are able to confer enhanced 

resistance in plants to adverse conditions. The richness of endophytes depends on 

genetic and environmental diversity. The diversity of crop plants has been reduced during 

domestication, and therefore endophytes communities in crops might be less diverse 

compared with endophytes found in their ancestral wild species. Accordingly, wild plants 

might represent a source of beneficial endophytes. 

In this work, we studied the diversity and prevalence of endophytes in wild wheat 

(Triticum diccocoides) and Sharon goatgrass (Aegilops sharonensis). We isolated two 

endophytes that were uniquely found in the wild plants, and studied their effects on 

wheat. 

Both endophytes could infect wheat through seed inoculation and induced enhanced 

growth and performance of the plants under adverse conditions. Both endophytes 

enhanced ability of the plants to cope with drought and salt stress as determined by root 

and shoot biomass and by various physiological parameters. The endophytes-infected 

plants showed reduced and delayed accumulation of stress metabolites compared with 

control plants, suggesting that endophyte-inoculated plants might not experience the 

same levels of stress as endophyte-free plants. 

Our results provide the first insight on the mode of action A. sclerotigenum and S. 

implicatum inoculated plants. 
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Dániel G. Knapp         12:20 – 12:35 pm 

Comparative genomics reveals functional diversity in two dark septate 
endophytic (DSE) fungi 

Dániel  Knapp G1*, Julianna Németh B1, Jenifer Johnson2, Alan Kuo2, 

Joann Lim2, Anna Lipzen2, Matt Nolan2, Robin Ohm2, Matthieu Hainaut3, 

Bernard Henrissat3, László Tamás4, Kerrie Barry2, Igor Grigoriev V2, 

Joseph Spatafora W5, László Nagy G6, Gábor Kovács M1,7 

1 Department of Plant Anatomy, Institute of Biology, Eötvös Loránd 

University, Hungary 
2 US Department of Energy (DOE) Joint Genome Institute, United States;  
3 Université Aix-Marseille (CNRS), France 
4 Department of Plant Physiology and Molecular Plant Biology, Institute of Biology, Eötvös Loránd 

University, Hungary 
5 Department of Botany and Plant Pathology, Oregon State University, United States 
6 Synthetic and Systems Biology Unit, Institute of Biochemistry, BRC- HAS, Hungary 
7 Plant Protection Institute, Centre for Agricultural Research, Hungarian Academy of Sciences, 

Hungary 

Dark septate endophytes (DSE) compose a form group of mainly anamorphic 

ascomyceteous root endophytes with melanized septated intraradical hyphae. DSE fungi 

are found worldwide and they seem to be relatively frequent in harsh and nutrient-poor 

environments such as arid and semiarid areas. Nevertheless, our knowledge of their role 

in ecosystem functioning is limited. Cadophora sp. and Periconia macrospinosa are 

common DSE fungi found in semiarid grasslands, representing distinct phylogenetic 

lineages and different host preferences. The genomes of these two species were 

sequenced and analyzed to gain insight into the enigmatic lifestyle of DSE fungi. Families 

of carbohydrate active enzymes (CAZymes), secreted proteases and lipases, and genes 

linked to secondary metabolism, meiosis and melanin synthesis pathways were analyzed 

across the two DSE genomes and other 32 ascomycetes with different lifestyles. The 

results showed significant expansion of certain gene families, e.g. both root endophytes 

possess increased numbers of plant cell wall-degrading enzymes. Genome-wide 

reconstruction of gene duplication and loss histories revealed high numbers of species-

specific gene duplications in Cadophora sp. and P. macrospinosa and low levels of 

convergence in gene family evolution, which suggests functional diversity in species 

classified as dark septate endophytes.  

This study was supported by OTKA-K109102 and DE-AC02-05CH11231. 
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Thematic Session 4: Tailoring endophytes inoculants for successful 

applications 

 

Kari Saikkonen 

 

13:35 – 14:15 pm 

 

Biographical details: Kari Saikkonen is a professor in 

Natural Resources Institute Finland (Luke). He 

received his Ph.D. in biology at the University of 

Turku, Finland, in 1994, and then worked as a 

postdoctoral student with Prof. Stan Faeth at Arizona 

State University in USA in 1995-1997. Prior the present position he was an Academy 

Research Fellow (Academy of Finland), a research professor of ecological plant 

production at MTT Agrifood Research Finland, and a station manager of Kevo Subarctic 

Research Institute.  

His research involves three main themes: (1) climate change-driven species’ range shifts, 

(2) ecological and evolutionary implications of genetic, species and functional diversity of 

plants and associated micro-fungi and herbivores, and (3) new solutions for sustainable 

agricultural practices to circumvent the heavy use of fertilizers and pesticides. 
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Epichloë endophyte-grass symbioses: from evolution to applications in 
sustainable agriculture 

 

Saikkonen Kari  

Natural Resources Institute Finland (Luke), Finland  

 

Interactions between endophytic Epichloë species and their host grasses provide an 

unique model for ecologists and evolutionary biologists interested in coevolutionary 

processes. Epichloë endophytes are natural fungal symbionts of many agriculturally 

important grass species. In the symbiosis, fungal hypha grows systemically throughout 

the host plant including developing seeds, and thereby to all offspring of the host. Thus, 

only one fungal genotype is transmitted vertically to seed progeny. The closely linked 

fitness of the partners is presumed to align the coevolution of the species towards 

specialization and mutually beneficial cooperation. Ecological observations support this. 

Epichloë-grass symbioses have potentially great agronomic importance globally because 

grasslands represent 70% of the world’s agricultural area, and current biotechnological 

knowledge allows us to utilize them in agribusiness. This potential is already taken into 

account in grass breeding, especially in the USA, Australia and New Zealand. In Europe, 

however, these endophytes are largely ignored. Here I first summarize the biology of 

Epichloë endophytes and their current uses. Then I propose with examples that European 

Epichloё endophytes and their host grasses possess a wide genetic potential for the 

development of sustainable agricultural, horticultural and landscaping practices, and 

potentially for bioremediation and bioenergy purposes, and for environmental 

improvement. 
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Brian R. Murphy         14:15 – 14:30 pm  

Endophyte and Fungicide: The Perfect 
Marriage? 

Murphy BR1,2*, Doohan FM2, Hodkinson TR1  

1Department of Botany, School of Natural Sciences, Trinity 

College Dublin, Ireland 

2School of Biology and Environmental Science, University 

College Dublin, Ireland 

The use of beneficial fungi as crop inoculants is constrained by the need for application of 

fungicides to most field-grown crops. The fungicides often suppress the ‘good’ as well as 

the ‘bad’ fungi, reducing the ability of the beneficial fungi to benefit the crop. Root 

endophytic fungi have been shown to improve agronomic traits in spring barley and may 

be less sensitive to the regularly applied foliar fungicides. We hypothesised that a 

consortium of fungal endophyte spores derived from a wild barley species applied as a 

component of a seed dressing may improve the germination and subsequent growth of 

barley and oat seedlings. We tested a range of seed dressings to evaluate the effects of 

the endophytes: untreated seed, regular fungicidal dressing (triticonazole and prochloraz), 

endophyte seed dressing and a combination of endophyte and fungicide. We found 

significant increases in mean barley seedling length induced by the endophytes after 28 

days of seedling growth at time points of up to 6 months from seed dressing. Perhaps 

surprisingly, the increases in mean seedling length were greatest for a combination of 

fungal spores and fungicide. For the oat cultivar, we found even more significant 

endophyte associated increases in mean seedling length. These results indicate that the 

endophytes tested here are persistent in a seed dressing, enhance early seedling growth, 

are fungicide tolerant and are competent in two different genera of cereal crops. 
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Kalyanaraman Rajagopal       14:30 – 14:45 pm 

Diversity of endophytic fungi in few food crops and 
their phytopathogenic activity 

Kalyanaraman Rajagopal*, Arumugam, P and Arulmathi, R.  

Department of Biotechnology, School of Life Sciences, Vels 

University (VISTAS), Chennai, India. 

 

Endophytic fungi reside within the aerial parts plant tissues without causing any 

symptoms.  Such fungi have been isolated from several tropical hosts. However, there 

are very few reports on the endophytic fungi distribution on tropical food crops. Hence, we 

screened the leaves of five crops for fungal endophytes and tested their potential activity 

against major plant pathogens of South India.  A total of nineteen different endophytic 

fungal taxa were isolated. Chaetomium globosum an Ascomycete and Phoma sp a 

Coelomycete showed a wide host range.  Mycelial interaction between Chaetomium 

globosum and Phoma sp was studied against few plant pathogenic fungi. The test 

pathogens are Curvularia eragrostidis (Leaf spot of Pineapple), Diplodia maydis (Red rot 

of Sugarcane) and Cercospora sorghi (Leaf spot of Sorghum). The mycelial interactions 

varied with a pathogen and the endophytes. The C. globosum inhibited the growth of C. 

sorghi. In other cases where there was over growth, it was the C. globosum grew over the 

pathogens. The Phoma sp does not inhibit any of the pathogens tested. 
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Arulmathi R       14:45 – 15:00 pm 

Development, validation and utilization of  bio-pesticides and bio-
inoculants from endophytic fungi of Annona reticulata leaves 

 
Arulmathi R* and Kalyanaraman Rajagopal 

 

Department of Biotechnology, School of Life Sciences, Vels 

University (VISTAS), Chennai, India. 

 

Fungi which reside in plants and not causing any perceptible 

diseases or symptoms are categorised as endophytic fungi. 

These fungi have much prospective which payback to pharmaceutical and agricultural 

research so as they produce many of analogous metabolites of the host it dwell. 

Endophytic fungi from Annona reticulata leaves for three different seasons of two years 

have been screened. A total 40 different endophytic fungi were isolated and the crude 

extracts of dominant fungi are used against plant pathogens of major food crops of south 

India. The plant sap feeders such as Mealy bug (Phenacoccus solenopsis) and Aphid 

(Aphis gossypii) are sprayed with the powder formulations of endophytic fungi and LC50 

value was noted.  The lipase enzyme of endophyte affecting the sap feeders was 

analysed. Enzyme lipase qualitatively and quantitatively analysed for the activity against 

sap feeders.  
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 Vivien Krell         15:00 – 15:15pm 

Plant cell-wall degrading enzymes improve endophytic establishment 
of Metarhizium brunneum in potato plants 

Krell Vivien1*, Jakobs-Schoenwandt Desirée1, Vidal 

Stefan2, Patel Anant V1  

1 Department of Engineering Sciences and 

Mathematics, 

1Bielefeld University of Applied Sciences, Germany 

2 Department of Crop Sciences/Agricultural Entomology, 

Georg-August-University Goettingen, Germany 

Biocontrol with endophytic entomopathogenic fungi is a promising option to protect plants 

systemically from insect herbivores. Yet, current applications are limited especially by low 

plant colonization. Inspired by penetration mechanisms of plant pathogenic fungi, we 

aimed at enhancing potato plant penetration and colonization by the endophytic 

entomopathogenic Metarhizium brunneum strain Cb15 through supplementation of plant 

cell-wall degrading enzymes pectinase and cellulase or corresponding substrates into 

beads containing mycelial biomass. We found that after bead application to potato tubers, 

Metarhizium brunneum demonstrated endophytic establishment in tubers as well as in 

plant roots and shoots after 21 days. Pectinolytic and cellulolytic enzymes were 

successfully induced by addition of according substrates, but activity levels were low and 

no correlation between enzymatic activity and fungal penetration was found. However, 

incorporation of cellulase into beads led to a substantial increase in plant penetration by 

16.6 % in shoots, 25.0 % in roots and 54.2 % in tubers. Treated plants showed enhanced 

root development indicating a fertilizing effect mediated by the formulation. This study will 

pave the way to understanding and eventually use of enzymes as penetration aids for 

endophytes.  
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 Daniela Costa         15:40 – 15:55pm 

Screening of antagonistic fungal agents for biological control of 
Quercus suber diseases 

Costa Daniela*1, Cunha João1, Tavares Rui M.1, Baptista Paula2, 

Lino-Neto Teresa1 

1BioSystems & Integrative Sciences Institute (BioISI), Plant 

Functional Biology Centre, University of Minho, Campus de 

Gualtar, 4710-057 Braga, Portugal.  

2CIMO/School of Agriculture, Polytechnic Institute of Bragança, Campus de Santa 

Apolónia, 5300-253 Bragança, Portugal.  

Cork oak (Quercus suber L.) is an evergreen tree species, typically found throughout the 

Mediterranean Basin, displaying a great economic and ecological importance. Several 

diseases are currently affecting cork oaks compromising cork production, including those 

caused by Diplodia corticola and Biscogniauxia mediterranea pathogens. The incidence 

of both diseases seems to increase when trees are affected by several environmental 

stresses, in particular drought stress. Given the predicted climate changes, the future cork 

oak productivity could be drastically threatened by these pathogens. Fungicides are until 

now the only technique used for the treatment of such diseases, but can lead to 

environmental hazards and toxicity. The use of beneficial plant–microorganism 

interactions, like plant-endophyte symbiosis, could be a promising strategy for coping with 

such adverse conditions, since they may stimulate plant growth and enhance tolerance to 

disease causal agents and drought. The collection and identification of endophytic fungi in 

cork oak was performed in sites with differences in water availability. Antagonist assays 

were performed in dual culture to identify the fungal agents most promising to the 

biological control of these diseases.  
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Shubhpriya Gupta        15:55 – 16:10pm 

 Augmentation of asiaticoside by using endophytic fungal inoculant in 
in vitro plants of Centella asiatica 

Shubhpriya Gupta1,2 and Preeti Chaturvedi1  
  
Department of Biological Sciences, College of Basic Sciences and 
Humanities, G. B. Pant University of Agriculture and Technology, 
Pantnagar, Uttarakhand, India 1 
  
Department of Biotechnology, Baba Farid College, Muktsar Road, 
Bathinda, Punjab, India 2 
 

Enhancement of secondary metabolite accumulation in plant is of great importance in 

medicinal plants cultivation industry. Therefore, co-culture system is assumed to be a 

meaningful and effective tool to biotic elicitation of secondary metabolite production in 

medicinal plants upon infection of symbiotic endophytic fungi. In the present study, 

endophytic fungus Colletotrichum gloeosporioides was cocultivated with in vitro grown 

Centella asiatica plants with the aim to augment its active metabolite asiaticoside (a 

triterpenoid saponin, used in memory enhancement formulations). Asiaticoside content 

was evaluated in control and cocultivated plants after twenty days of cocultivation. The 

asiaticoside content was found to be 4.08 mg/g and 2.63 mg/g in cocultivated and control 

plants respectively. GC- MS analysis revealed that there was 0.55 fold increase in 

squalene content in cocultivated plants. It might be possible that endophytic infection of 

C. gloeosporioides resulted in specific-enhancement of the MEP pathway metabolic flux 

in cocultivated C. asiatica plants leading to formation of terpenes and finally enhanced 

asiaticoside. These interesting achievements may motivate to explore fungal endophytes 

as effective and beneficial fungal agents to enhance the chemical production of medicinal 

plants and develop novel strategies to improve the quality of plant-based medicine on an 

industrial scale. 

Key words: Augmentation, Endophytic fungi, Centella asiatica, Asiaticoside 
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Charlotte Berthelot        16:10 – 16:25pm 

Isolation and characterization of Dark-Septate- Endophyte fungi toward 
their use in the phytomanagement of metal contaminated sites 

Berthelot Charlotte1*, Julie Foulon2, Thierry Béguiristain1, Michel 

Chalot2 , Corinne Leyval1 and Blaudez Damien1 

1 Laboratoire Interdisciplinaire des Environnements Continentaux, 

Université de Lorraine, France 

2 Laboratoire Chrono-Environnement, Université de Franche- 

Comté, France 

Dark septate endophytes (DSE) are ascomycetous fungi that colonize living plant without 

causing apparent negative effects. They are characterized by melanized hyphae and 

microsclerotia within plant roots. High tolerance of DSE to metal pollution and their 

relatively high abundance in contaminated habitats suggest that DSE might have an 

important function for host survival in these conditions. Therefore, in the context of 

phytoremediation assisted by symbiotic fungi, we studied this group of fungi into more 

details. We first isolated seven DSE strains from poplar roots from metal-polluted sites. 

Fungal isolates were identified as members of the Phialophora, Phialocephala, 

Cadophora and Leptodontidium genera. A screening of the strains was performed to 

select the best promising symbiont. Their were characterized for their plant-growth-

promoting abilities through different tests such as production of indol-3-acetic acid, 

release of volatile organic compounds or production of antifungal compounds. For the 

most promising strains, an inoculation experiment was performed to monitor the effect of 

the fungi on the growth of poplar and birch on metal-contaminated soils. Moreover, we 

also investigated the interaction between DSE and endomycorrhizal fungi through a dual-

inoculation of host plant. Finally the use of DSE in the phytomanangement of metal-

contaminated soils will be discussed.  
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Brian R. Murphy         16:25 – 16:40 pm 

Prospecting crop wild relatives for beneficial 
endophytes 

Murphy BR1,2*, Doohan FM2, Hodkinson TR1  

1 Department of Botany, School of Natural Sciences, Trinity 

College Dublin, Ireland 

2 School of Biology and Environmental Science, University 

College Dublin, Ireland 

The wild relatives of agricultural crops represent a tremendous and largely untapped 

source of beneficial endophytes that have potential for agricultural applications. Much of 

the research into the effects of endophytes on crop species have focused on a relatively 

small selection of well-characterised strains. However, many of these strains can have 

inconsistent and even unpredictable effects depending on the complex relationship 

between host, endophyte, microbiota and environment. We argue that a more focused 

approach to endophyte selection and application can produce more predictable results. 

We show that careful choice of novel endophyte strains from particular source host 

populations and the further choice of target crop species, cultivar and site can improve 

the chances of a successful endophyte-induced benefit. We discuss the implications for 

agriculture and suggest further research which will provide more robust support for this 

approach. 
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Poster presentations  

Endophyte discovery for disease control 
1Anna Kaja Høyer, 1Brian Murphy and 1Trevor R. Hodkinson 
1Department of Botany, School of Natural Sciences, Trinity 

College Dublin, College Green, Dublin 2. 

 

Endophytes are microorganisms that live inside plants 

without causing symptoms of disease and some can improve 

disease resistance. Although, the interest in using microorganisms as biological control 

agents of plant diseases is increasing, no common discovery strategy has been agreed 

upon within the scientific community to maximize endophyte discovery and explore 

their efficacy. In this project the three most commonly used culture media described in 

the literature were tested in order to determine and compare their suitability for fungal 

endophyte isolation. Furthermore three fungal DNA barcoding regions were used and 

evaluated for their specificity. The root endophytes were isolated from a wild relative of 

barley and wheat, Elymus repens, and sampled in a field that had high disease 

pressure from soil borne diseases such as Fusarium head blight and Take-all. The 

assumption is that the diversity of endophytes will be higher in perennial crop wild 

relatives compared to the annual crops themselves. Furthermore because of 

taxonomic similarity, and the fact that the wild relatives were taken from the 

environment the crops were growing in, it is hypothesized that the endophytes can be 

transferred to barley and work against soil borne diseases. The roots were surface 

sterilised using standard techniques and emerging fungi were cultured on the three 

different media, 2 % MEA, MEA and PDA. The fungal strains were identified using 

TEF1α, ITS and LSU DNA barcoding regions. Furthermore, root samples were 

prepared for next generation sequencing in order to primarily determine the full 

diversity of fungal root endophytes and secondly investigate the bias of the culturing 

method. To date, more than 140 endophytes have been cultured from 10 plants. 22 

cultures were isolated on 2 % MEA, 61 cultures from MEA and 58 cultures from PDA. 

The fungal species richness will be discussed in relation to the individual plant, the 

different media and compared to the diversity discovered using next generation 

sequencing.   

Anna Kaja Høyer	
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Characterizing endophytes from ash (Fraxinus excelsior L.) leaves 
and roots for disease biocontrol 

Lahiri, Anindita1; Douglas, Gerry C2; Murphy, Brian R1; 

Kelleher, Colin T3; Hodkinson, Trevor1. 

1Department of Botany, School of Natural Sciences, 

Trinity College Dublin, College Green, Dublin 2. 
2Teagasc, Ashtown Food Research Centre, Dublin 15. 
3National Botanic Garden, Glasnevin, Dublin 9. 

 

Ash is an ecologically important and economically useful 

plant in Europe. Its timber is mostly used for furniture, veneer, flooring and sports 

equipment including hurley sticks. Ash forests and plantations have been destroyed in 

many European countries during the last decade by outbreaks of ash dieback disease 

caused by the Ascomycete fungus Hymenoscyphus fraxineus Baral.  The mycelium of 

the fungus grows inside the stem causing dark brown/black lesions and damages the 

plant water transport tissues causing dieback from stem tips due to lack of water and 

nutrients. In our current work, we are isolating endophytic fungi from ash leaves and 

roots and identifying them using barcoding of nuclear ribosomal DNA and 

microscopical examination. We have also developed a propagation method for in-vitro 

tissue culture of ash from embryo and seed and a co-cultivation system for fungus and 

plant in both agar and perlite. We will use these tissue culture systems for future 

testing of our endophytes isolates against the dieback pathogen with the aim of further 

understanding potential biocontrol of the disease.  

Anindita Lahiri 



	 51	

Lorena Barra-Bucarei 

Specificity of endophytic Beauveria bassiana and its potential to 
control plant diseases 

Barra-Bucarei Lorena M1*, Burgos Eliana1  

1 Microbial Genetic Resources Bank, Instituto de Investigaciones 

Agropecuarias INIA, Chile. 

The Microbial Genetic Resources Bank of Chile is a public bank 

that conserves more than 500 native accessions of Beauveria 

bassiana (BB). This fungus is mainly known as an insect 

pathogen; however, it has been studied as a multifunctional 

endophyte in recent years. BB is able to colonize endophytically different species and 

performs several functions that are suggested as an alternative to protect crops. The 

objective was to recognize the specificity of the fungus against species from different 

sectors and determine its potential to control plant diseases. The endophytic colonization 

ability of BB was evaluated in tomato (vegetable), soybean (legume), and red clover 

(forage). The antagonist effect (in-vitro) against Botrytis cinerea, Sclerotinia sclerotiorum, 

and Fusarium oxysporum was also determined. Evaluated strains exhibited endophytic 

colonization ability in tomato (100%), red clover (60%), and soybean (50%). Nine strains 

manifested an antagonistic effect against one or more of the evaluated pathogens, and 

six of them had an effect on the three pathogens. Endophytic BB has a low level of 

specificity in species from different sectors and high potential to control plant diseases. 
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Daniel Ruiz Buck 

Deciphering the role of endophytic bacterial consortia in natural 
disease suppressive soil  

Ruiz-Buck D1*, Perez-Jaramillo J1,2, Medema MH3, Raaijmakers JM1,2 and Carrion VJ1 

1Department of Microbial Ecology, Netherlands Institute of Ecology (NIOO-KNAW), 

Wageningen, The Netherlands.  

2 Institute of Biology, Leiden University, Sylviusweg 72, 2333 BE, Leiden, The 

Netherlands. 

3Bioinformatics Group, Wageningen University, Netherlands. 

Disease-suppressive soils are ecosystems in which crop plants suffer less from specific 

diseases due to microbial antagonistic activities. It has been demonstrated that the 

rhizosphere community plays is essential for disease suppression. However, little is 

known about the role of endophytic microorganisms in disease suppression. We recently 

deciphered the endophytic microbiome of sugarbeet plants grown in a soil suppressive to 

the fungal root pathogen Rhizoctonia solani. The overall result of this metagenome 

analysis was that the endophytic community of plants grown in suppressive soil was 

highly enriched in Chitinophagaceae, Flavobacteriaceae, Burkholderiaceae, 

Pseudomonadaceae and Xanthomonadaceae families. The metagenome functional 

analyses showed that genes encoding cell wall degrading enzymes and specialized 

secondary metabolism were (over) represented in those enriched families. In this study, 

we isolated bacteria belonging to the enriched bacterial families and their in vitro and in 

vivo activity were tested. In vitro experiments of the selected isolates, tested individually 

or in consortia inoculation, did not show a clear activity against R. solani. However, in vivo 

experiments showed that the consortia (Chitinophaga and Flavobacterium) were able to 

protect the plant against fungal infection. Several experiments are currently ongoing to 

further decipher the mode of action(s) of these bacterial consortia. 
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Victor J. Carrion  

Mechanisms involved in plant microbiome assembly: from seeds to 
roots 

Juan E. Pérez-Jaramillo1,2, Victor J. Carrión1*, Cordovez V1, 

Mattias de Hollander1, Rodrigo Mendes3 and Jos M. 

Raaijmakers1,2 

1Department of Microbial Ecology, Netherlands Institute of 

Ecology (NIOO-KNAW), P.O. Box 50, 6708 PB Wageningen, The 

Netherlands. 

 2Institute of Biology, Leiden University, Sylviusweg 72, 2333 BE, Leiden, The 

Netherlands. 

3Laboratory of Environmental Microbiology, Brazilian Agricultural Research Corporation, 

Embrapa Environment, Rodovia SP 340 - km 127.5, 13820-000 Jaguariúna, Brazil. 

Plants have a significant influence on the diversity and activity of soil microbial 

communities. During germination, plant seeds release exudates promoting microbial 

activity in the spermosphere, the zone surrounding the seed. To date, little is known about 

the diversity and activities of microbial communities in the spermosphere. Here, we 

deciphered the spermosphere effect for two different crops, tomato and bean. More 

specifically, we investigated if a plant genotype-dependent influence is discernible in the 

spermosphere and to what extent the spermosphere microbiome affects the rhizosphere 

microbiome. We selected wild and modern accessions of tomato and common bean for 

which strong differences in the rhizosphere microbiome were found in previous studies. 

Community profiling revealed a decrease of α-diversity of all plant accessions as 

compared to the bulk soil. Similarly, differences in the β-diversity was observed between 

bean accessions and bulk soil. Bacteroidetes, Firmicutes and Proteobacteria were 

significantly more abundant in the spermosphere. Albeit small, significant differences in 

the β-diversity were detected between wild and modern plant accessions, suggesting a 

plant genotype-dependent effect already at this early developmental stage. If and how 

seed exudates drive the differences in spermosphere communities between the wild and 

modern plant accessions will be presented. 
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Jennifer Estendorfer  

The influence of land use intensity on the plant- associated microbiome 
of Dactylis glomerata L. 

Jennifer Estendorfer1*, Barbara Stempfhuber1, Paula Haury1, Gisle 

Vestergaard1, Matthias C. Rillig2, Jasmin Joshi3, Peter Schröder1, 

Michael Schloter1,4 

 1 Research Unit Comparative Microbiome Analysis, Helmholtz 

Zentrum München, Neuherberg, Germany  

2 Institute for Biology, Freie Universität Berlin, Berlin, Germany 

3 Biodiversity Research/Systematic Botany, Institute for Biochemistry und Biology, 

University of Potsdam, Potsdam, Germany 

4 Chair for Soil Sciences, Technical University Munich, Freising, Germany 

We investigated the impact of different land use intensities (LUI) on the root-associated 

microbiome of Dactylis glomerata (orchardgrass). Eight sampling sites with different LUI 

levels but comparable soil properties were selected in the southwest of Germany. 

Experimental plots covered land use levels from natural grassland up to intensively 

managed meadows. We used 16S rRNA gene based barcoding to assess the plant-

associated community structure in the endosphere, rhizosphere and bulk soil of D. 

glomerata. Samples were taken at the reproductive stage of the plant in early summer. 

Our results revealed Pseudomonadaceae, Enterobacteriaceae and Comamonadaceae as 

the most abundant endophytes independently of LUI. In the soil, the effect of LUI was 

more pronounced compared to root endophytes leading to a clearly distinct pattern of 

bacterial communities under different LUI from rhizosphere and bulk soil vs. endophytes. 

Overall, a change of community structure on the plant–soil interface was observed, as the 

number of shared OTUs between all three compartments investigated increased with 

decreasing LUI. Thus, our findings suggest a stronger interaction of the plant with its 

surrounding soil under low LUI. Furthermore, the amount and quality of available nitrogen 

was identified as a major driver for shifts in the microbiome structure. 
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Amy Farrington  

Practical considerations for commercial exploitation of Epichloë 
endophytes in UK pastures 

 Farrington, A*., Lovatt, J.A., Thorogood, D. 

Institute of Biological and Environmental Rural Studies, 

Aberystwyth University, United Kingdom. 

The long-observed symbiotic relationship between Epichloë 

festucae var lolii endophyte and perennial ryegrass (Lolium 

perenne) has proven in many cases to have benefits for the host 

plant. These benefits include increased forage yield, tiller and seed production and plant 

resistance to exterior stresses such as disease or drought, resulting in the presence of 

endophyte being of particular interest in a commercial agricultural environment. However 

these benefits are potentially offset by the production of alkaloid toxins that can have 

negative clinical effects on grazing livestock. The significance of Epichloë endophyte for 

UK agriculture is largely uncharacterised and, furthermore, practices for optimal 

management of the relationship in commercial cultivars are undetermined. Whilst 

investigating the effects of Epichloë endophyte on the performance of New Zealand 

perennial ryegrass, varieties, it was concluded that the process of eradicating endophyte 

presence from ryegrass varieties was in some cases ineffective, as viable endophyte 

presence was confirmed in several nil seed lots. Seed storage techniques also appeared 

to strongly effect the viability of infected varieties. To conduct effective field trials in the 

UK we should develop procedures to produce versions of forage varieties that are either 

endophyte-free or infected with endophyte strains with putative host performance effects. 
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Andrea Ficke  

Changing the odds in our favor: Manipulating the microflora in wheat to 
reduce Stagonospora nodorum blotch 

 Ficke Andrea1*, Lysøe Erik1, Cross Hugh1, Vivian-Smith 

Adam1 and Brodal Guro1  

Norwegian institute for Bioeconomy research  

 

The recent developments in molecular technology and 

identification of non-culturable microorganisms allow us to 

study microbial networks in plants with unprecedented depth. As part of a five-year 

strategic institute program, initiated by the Norwegian Institute for Bioeconomy research, 

we will identify microorganisms colonizing different parts of wheat plants during their 

development and investigate the effect of different plant management strategies on the 

microbial population structure in wheat.  We hypothesize that management practices do 

not only affect plant health and yield directly, but also indirectly through their impact on 

the crop’s endo and ectophytic microflora. Understanding the impact of our management 

strategies might allow us to manipulate the microbial communities in our favor. 

Greenhouse studies include three different wheat cultivars, inoculations with 

Parastagonospora nodorum at different BBCH stages, disease and plant assessment. 

Plants will then be divided in different parts, before DNA is extracted from all samples. We 

are currently developing a meta-sequencing pipeline for bacteria, fungi and oomycetes to 

determine the identity and relative quantity of the different microbial organisms from 

greenhouse and field studies. 
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Anita Bollomann-Giolai 

Adaptive evolution of Brassicaceae and their microbiome to extreme 
environments  

We recently observed dramatic within species, population-level differences in resilience 

to extreme saline and serpentine environments in several tractable Brassicaceae 

species. In particular, a subset of Arabidopsis arenosa populations grow in drought 

prone serpentine sites while a subset of Brassica fructiculosa populations are locally 

adapted to high salt conditions, while other populations in both species are not adapted 

to these challenges. With the emerging realisation that every plant is endowed with its 

own adaptable microbiome, we hypothesise that differences in plant microbiomes may 

influence the remarkable resilience contrasts we observe. Indeed, a growing literature 

shows plant health, growth, and biomass production are influenced by microbiomes. In 

Arabidopsis thaliana, for example, fungal endophyte communities vary with host 

genotype and show strong interactions between microbial species. This suggests 

potential for engineering beneficial microbial communities. Thus we are constructing 

microbiome atlases to investigate whether microbiome communities may facilitate 

adaption to extreme environments. Additionally, because serpentine and high saline 

soil populations share drought prone conditions we will test for co-evolutionary patterns 

of microbial communities between the plant and microbial genomes. Thus we aim to 

contribute to food security by integrating microbiome networks into plant fitness.  

Bolloman-Giolai A. 

John Innes Centre/Earlham Institute, Norwich, UK 

John Innes Centre, Norwich Research Park, Colney Lane, NR4 7UH, Norwich 
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Susan Grace Mosquito Guillen  

Studies on two rice bacterial endophytic strains  

Susan Mosquito1*, Michael Myers1, Estefania Hinarejos2, Wolfgang Vogt3, Iris Bertani1 

and Vittorio Venturi1 

 1International Centre of Genetic Engineering and Biotechnology (ICGEB), 
2Lembergstraße 18, D-72072 Tübingen, Germany  

3Mathex, Carrer Cirerers 6, 46980 Cruz de Gracia, Valencia, Spain Padriciano 99, 34149 

Trieste, Italy 

Endophytes are defined as non-pathogenic microorganisms capable of living inside the 

plant tissues and being often beneficial to the host plant. Two rice endophytic bacterial 

strains (Herbaspirillum seropedicae H817 and Kosakonia oryzae AG348), which display 

good endosphere colonization and promising in vitro and in planta growth promoting 

properties, were chosen from our collection of 1300 rice putative bacterial endophytic 

isolates. Different studies have been made including genome analysis, metabolome and 

secretome profiling. Additionally, in the case of the Kosakonia strain, (Kosakonia is not a 

well studied genus with a limited number of reports) localization inside the roots by 

confocal microscopy was performed. Finally, a field experiment on rice using the 

Kosakonia oryzae strain was carried out in order to study its effect on the rice 

microbiome. All these results will be presented highlighting that these two strains display 

features that might make them suitable for further studies related to endophytism. 
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Mahiti Gupta  

Pancreatic lipase inhibitors from endophytic fungi new players in 
obesity management 

 Mahiti Gupta1,2*, Sanjai Saxena2, Dinesh Goyal2  

1 Department of Biotechnology, Lovely Professional University, 

Phagwara, Punjab, India, 1444112 Department of Biotechnology, 

Thapar University, Patiala, Punjab, India, 147004 

Endophytes are considered fountain heads of new bioactive 

molecules because of their special ability to mimic the biological 

properties of their host plant. Based on this hypothesis, we screened 160 endophytic 

fungal isolates from different medicinal plants collected from Northern Himalayas and 

Western Ghats for their pancreatic lipase inhibitory activity using chromogenic olive plate 

assays. 10 endophytic fungi showed inhibition greater than 70%. Endophytic fungal 

isolate #6 AMLWLS from Aegle marmelos exhibited excellent lipase inhibitory activity. 

Spectrophotometrically the inhibitory concentration (IC50) of #6 AMLWLS was found to be 

2.12 µg ml-1 which is better than commercially available drug orlistat (IC50 = 2.79 µg ml-1) 

under in vitro conditions. The bioactive metabolite was tetra-peptide in nature based on 

biochemical and analytical analysis. The bioactive fungus was identified as Fusarium 

incarnatum based on molecular and morphotaxonomic approach. Thus from the above 

results, we can conclude that Fusarium species, an endophyte of Aegle marmelos is 

mimicking the biological property of its host and it is an excellent example host parasite 

endosymbiosis relationship.  
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 Dalia Abdelfattah Gaber Mahmoud  

Stress acclimatization and melanin production of Dark Septate                   
Endophytes. 

Dalia A. Gaber1*, Gabor Kovacs2, Damien Blaudez3 and Philipp Franken4 

1 Leibniz-Institute of Vegetable and Ornamental Crops, Germany. 

2 Department of Plant Anatomy, Institute of Biology, Eötvös Loránd University, Hungary. 

3 Faculty of Science and Technology, University of Lorraine, France. 

4 Institute of Biology, Humboldt University of Berlin, Germany. 

Dark Septate Endophytes (DSEs) is a paraphyletic group of ascomycetes root endophytic 

fungi. They characterized by their morphology of melanized, septate hyphae. 

Since DSEs are often isolated from stressed environments, it was interesting in this study 

to monitor the responses of two model DSEs, Periconia macrospinosa and Cadophora 

sp. to different abiotic stresses. Growth and morphology on different culture media 

subjected to high temperature, salt and heavy metals suggested that these endophytes 

have a high competence to tolerate abiotic stress. 

DSEs were cultivated at moderately increased concentrations of NaCl. Such acclimatized 

strains were better able to tolerate increased salt concentrations and interestingly, 

showed also a differential response to other abiotic stresses.  

Melanin pigment in all of DSEs has been suggested to protect fungal fragments from the 

destructive effects of the environmental stress. According to our analyses, 1,8-

dihydroxynaphthalene (DHN) pathway is used for melanin biosynthesis in the current 

model DSEs. Melanin pigment content quantification showed an increase as response to 

the presence of salt stress.  

We conclude that DSEs can tolerate severe stress conditions. This tolerance can be even 

increased during cultivation. This might lead to their application as biological agents in 

plant production systems conferring abiotic stress tolerance to crops. 
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Jaroslav Michalko 

Diversity and seasonal dynamics of culturable endophytes in the 
leaves of evergreen woody plant cheryl laruel (Prunus laurocerasus) 

Michalko Jaroslav1*, Barta Marek1, Medo Juraj2 

1 Mlynany Arboretum, Institute of Forest Ecology, Slovak 

Academy of Sciences, Slovakia 

2 Department of Microbiology, Slovak University of Agriculture, 

Slovakia 

We examined the diversity and seasonal dynamics of culturable 

bacterial endophytes inhabiting leaves of the evergreen shrub Prunus laurocerasus L. 

growing in Mlynany Arboretum in Slovakia. Samples were collected from February to 

June in two-week intervals and isolated bacteria were identified using sequence analysis 

of their 16S rDNA region. Out of 144 samples we isolated 76 isolates of endophytic 

bacteria. The highest percentage of positive samples (56 % and 42 % respectively) were 

obtained in April and May whereas the lowest percentage of positive samples were 

detected in February and March (21 % and 17 % respectively). The average number of 

isolates obtained per sample was 0.2, 0.2, 1.1, 0.6 and 0.5 for samples collected in 

February, March, April, May and June, respectively. The number of identified genera was 

highest in April (6-10 identified genera). Out of identified bacterial genera the most 

prevailing was the genus Bacillus (27 isolates) and Micrococcus (5 isolates) followed by 

Methylobacterium, Microbacterium, Viridibacillus, Rhodococcus, Paenibacillus, 

Brevibacillus and Curtobacterium represented by 3, 3, 2, 1, 1, 1 and 1 isolate, 

respectively. These results indicate that the diversity of bacterial endophytes in plant 

leaves is dynamically changing throughout the year reaching at least one peak in April.   
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Helena Josephina Papathanasiou 

Priming for enhanced resistance against Salmonella in crop plants 

 

Helena J. Papathanasiou1*, Jasper Schierstaedt2, Abhishek Shrestha1, Rita Grosch2, 

Adam Schikora1 

1 Julius Kühn-Institut, Institute for Epidemiology and Pathogen Diagnostics, Braunschweig 

2 Leibniz Institute of Vegetable and Ornamental Crops, Department Plant Health, 

Grossbeeren 

Outbreaks of food-borne diseases involving human pathogens (HPs) such as Salmonella 

enterica are increasingly associated with raw vegetables. S. enterica is able to colonize 

plants, suggesting that plants are suitable hosts for HPs even though plants perceive HPs 

and induce immune response. One of the means to increase immune responses is 

priming for enhanced resistance. Priming of plants through N-acyl-homoserine-lactone 

(AHL) is an efficient strategy to control plant pathogens. The main objective of this study 

was to assess whether crop plants can be primed for enhanced resistance against 

Salmonella. In first experiments we evaluated the survival of Salmonella in rhizosphere. 

We observed that Salmonella persisted in the rhizosphere of lettuce and tomato. In 

contrast, its numbers declined in the rhizosphere of corn salad. In the second step, 

rhizosphere was inoculated with Ensifer meliloti expR+ (AHL-producing strain), attM strain 

(AHL-negative strain), and beta-aminobutyric acid (BABA; positive control). Plant leaves 

were then infiltrated with Salmonella, its persistence in plants was quantified by counting 

the colony forming units. Additionally, leaves of primed plants before and after spray-

inoculation with S. enterica were collected to analyze the expression of defense-related 

genes. Furthermore, physiological responses like stomatal closure and production of 

reactive oxygen species were measured. 
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Barbara Doyle Prestwich 

The role of endophytes in plant tissue and cell culture   

 

Doyle Prestiwch B* , Daly J and Lettice, E 

School of Biological Earth and Environmental Sciences, 

University College Cork, Butler building, Distillery Fields, North 

Mall Campus, Cork, Ireland 

Plant tissue and cell culture is a fundamental platform 

technology underpinning crop improvement in many domains 

e.g genetic engineering, somatic hybridsation, directed 

mutagenesis, embryo rescue and cell culture amongst others.   An aseptic environment is 

essential for plant tissue culture as microorganisms can out- compete the plants for 

valuable nutrients and space, leading to retarded growth and, ultimately, plant death.  

While this is true, by and large, for most bacterial contaminants, beneficial plant microbes 

introduced into culture may, in some circumstances, pose advantageous to the plant.  

There has been a lot of interest in the research community in plant growth-promoting 

bacteria (PGPB) over the past several decades.    These bacteria may exist as soil borne 

rhizospheric epiphytes or may colonize the internal tissue of plants as endophytes.  

These microbial aids confer beneficial effects to a plant through a consolidated approach 

of techniques such as augmentation of phytohormones, sequestering of plant nutrients 

and defensive “priming” of the plant leading to biocontrol. This work will report on ongoing 

research by our group investigating the potential of selected endoyphytes on the in vitro 

performance of potato cultivars.  Our research has implications for micropropagation, 

regulation of secondary metabolies and plant defence.     

 

 



	 64	

Or Sharon 

Fungal endophytes from goatgrass enhance wheat growth and shield 
plants from sensing stress. 

Or Sharon*, Eugenio Llorens, Amir Sharon 

Institute for Cereal Crops Improvement, School of Plant 

Sciences and Food Security, Tel Aviv University, Israel 

Fungal endophytes live in plant tissues as asymptomatic 

mutualists. The roles of endophytes in plant ecosystems are 

unclear, however it is known that some species contribute to 

plants' health and sustainability. For these reasons endophytes are attractive targets for 

crop improvement. Host genetics and environmental conditions affect the diversity and 

composition of endophytes communities. Both of these factors have been reduced in crop 

plants due to plant domestication and intensive agriculture, possibly reducing endophytes 

diversity within crop plants compared to their wild ancestors. Accordingly, endophyte 

communities in wild plants may be more diverse, and may include beneficial species that 

are not found in related crop plants.  

In a previous study, we compared fungal endophytes communities in wheat and related 

wild species. Here we report on the effect of two endophytes from Sharon goatgrass 

(Aegilops sharonensis), on development of bread wheat (Triticum aestivum L). Both fungi 

could infect bread wheat and affected plant growth and development. Most significantly, 

the endophytes from the wild grass promoted wheat growth and helped plants to better 

cope with environmental stresses. The developmental changes were associated with 

changes in physiological parameters, hinting to a possible modification of the stress 

response of plants by the endophytes.  
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Frank Waller   

Characterisation of Serendipita herbamans colonizing roots of different 
model and non-model plants 

Cynthia Romero, Mohamed Osman, Agnes Fekete, Martin J. Müller 

and Frank Waller* 

Julius-von-Sachs-Institute, Julius-Maximilians-University Wuerzburg, 

Wuerzburg, Germany 

Colonisation of land plants with diverse endophytic fungi has been 

observed for numerous species in highly diverse ecosystems. 

Endophytic colonisation of plant roots can lead to improved growth, enhanced 

development and stress resistance of host plants. Such positive effects have been shown 

in detailed studies for the basidiomycete fungus Serendipita indica (Piriformospora indica) 

(Sebacinales), e.g. in barley, maize, poplar, wheat, tobacco, as well as Arabidopsis 

thaliana. While S. indica was isolated in the Indian subcontinent, related species of 

European origin have been identified in the past years. Among them, Serendipita 

herbamans was isolated in Southern Germany and was shown to enhance growth of 

Arabidopsis plants under controlled conditions. With the ultimate aim of using 

Sebacinales strains to improve plant growth and stress resistance in an agricultural 

setting, we are currently testing how roots of a variety of plant species are colonised, how 

plant growth is affected by colonisation, and which specific metabolites are induced by 

endophytic colonisation. In addition, we are testing different growth conditions for S. 

herbamans and S. indica with the aim of optimizing the production of inoculum. 
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