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International	Committee	on	Systematics	of	Prokaryotes	
Subcommittee		for	the	Taxonomy	of	Rhizobium-Agrobacterium	

Minutes	of	the	meeting,	Budapest,	August	25th,	2016	
	

	
Philippe de Lajudie, Secretary. 

J. Peter W. Young, Chairperson. 

	
	
Minute	 1.	 Call	 to	 order.	 The	 subcommittee	 closed	 meeting	 was	 called	 to	 order	 by	
Philippe	de	Lajudie	(secretary)	at	14:45	on	July	25th,	2016	just	before	the	12th	Nitrogen	

Fixation	Conference	in	Budapest,	Hungary.	

	
Minute	2.	Record	of	attendance.	
Present:	Philippe	de	Lajudie	(Secretary,	Institut	de	Recherche	pour	le	Développement,	
Montpellier,	 France),	 J.	 Peter	 W.	 Young	 (University	 of	 York,	 UK),	 Kristina	 Lindström	

(University	 of	 Helsinki,	 Finland),	 Chang-Fu	 Tian	 (China	 Agricultural	 University),	 Julie	

Ardley	(Murdoch	University,	Australia).	

Apologies	 for	 absence:	 Bertrand	 Eardly	 (Penn	 State	 Berks	 College	 Reading,	 USA),	
Esperanza	 Martinez-Romero	 (Chairperson,	 Universidad Nacional Autónoma de Mexico,	

Cuernavaca,	 Mor.,	 Mexico),	 Xavier	 Nesme	 (Institut	 National	 de	 la	 Recherche	

Agronomique,	University	of	Lyon	I,	France),	Pablo	Vinuesa	(Universidad Nacional Autónoma 

de Mexico,	Cuernavaca,	Mor.,	Mexico),	Gehong	Wei	(China),	Anne	Willems	(University	of	

Gent,	Belgium).	 

JPW	Young	was	designated	 as	 the	 chairperson	of	 the	meeting	 and,	 in	 the	name	of	 the	

whole	 subcommittee,	warmly	welcomed	 Julie	Ardley	and	Chang-Fu	Tian	 for	 their	 first	

attendance	as	subcommittee		members.	

	

Minute	3.	2014	Minutes	approval.	Minutes	of	our	last	meeting	(7	September	2014	and	
online)	were	unanimously	approved.	They	have	since	been	published	(de	Lajudie	and	

Martinez	Romero,	2017).	

	

Minute	4.	Resignations	and	thanks.	Prof.	Esperanza	Martinez-Romero	resigned	as	the	
chairperson	of	the	subcommittee;	the	subcommittee	is	grateful	to	her	for	the	many	years	

since	 the	 1990s	 that	 she	 held	 this	 position	 and	 for	 the	 accomplished	 work.	 The	
subcommittee	 assumes	 that	 Dr.	 Rosemary	 Sylvester-Bradley	must	 have	 resigned	 long	

ago	 since	 she	 has	 not	 attended	 a	 subcommittee	 meeting	 since	 the	 late	 1990s	 nor	

responded	 to	 messages.	 The	 subcommittee	 expressed	 their	 warm	 thanks	 to	 Prof.	
Wenxin	 Chen	 (China	 Agricultural	 University)	 and	 to	 Dr.	 Peter	 Van	 Berkum	 (USDA,	

Beltsville,	 USA)	 for	 their	 long	 and	 active	 years	 of	 membership	 with	 appreciated	

contributions.	 The	 subcommittee	 also	 remembers,	with	 gratitude,	 Dr.	 Gisèle	 Laguerre	

(1957-2013,	INRA	France)	and	Prof.	Brion	Jarvis	(1928-2015,	New	Zealand),	who	both	

actively	participated	in	the	subcommittee	for	many	years	with	significant	inputs.	
	

Minute	 5.	 Election	 of	 a	 new	 chairperson	 of	 the	 subcommittee.	 JPW	 Young	 was	
unanimously	 elected	by	 vote	 of	 the	 members	 present	as	 the	 new	 chairperson	 of	 the	

subcommittee. 

.	
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Minute	 6.	 New	members.	The	 subcommittee	decided	 to	 encourage	new	members	 to	
join	 in	 order	 to	 face	 new	 challenges,	 to	 cover	 more	 items,	 diversity	 of	 rhizobial	

taxonomic	groups,	scopes,	technical	and	geographical	concerns,	i.e.	representatives	from	

all	 continents,	 experts	 of	 genome-based	 taxonomic	 approaches,	 Agrobacterium,	 beta-

rhizobia	and	new	rhizobial	groups,	etc.	Several	names	were	suggested	and	the	Secretary	

agreed	to	contact	them. 

	

	
Minute	7.	The	scope	of	the	subcommittee.	Originally	restricted	to	the	genera	
Rhizobium	and	Agrobacterium,	the	subcommittee	concerns	gradually	extended	to	the	

taxonomy	of	«	rhizobia	»,	a	general	name	covering	all	bacteria	having	the	capacity	to	

induce	nodules	on	legumes	where	they	fix	dinitrogen.	Therefore	the	subcommittee	now	

deals	with	Agrobacterium	and	with	all	bacterial	species	nodulating	legumes.	These	were	

all	initially	described	as	Rhizobium	and	later	split	in	Rhizobium	sensu	stricto,	

Azorhizobium,	Bradyrhizobium,	Sinorhizobium	(syn.	Ensifer),	Mesorhizobium,	

Allorhizobium,	Pararhizobium,	Neorhizobium,	etc.	Bacteria	with	this	symbiotic	ability	

have	gradually	also	been	discovered	in	other	genera,	i.e.	Methylobacterium,	Devosia,	

Ciceribacter,	Aminobacter,	Bosea,	Phyllobacterium,	Ochrobactrum,	Microvirga,	Shinella,	

Labrys,	Burkholderia,	Paraburkholderia,	Ralstonia,	Cupriavidus,	Herbaspirillum.	With	

«	Rhizobium»	having	become	“rhizobia”,	including	at	least	21	genera	in	

Alphaproteobacteria	and	Betaproteobacteria,	the	subcommittee	discussed	the	

opportunity	to	change	its	name	accordingly.	A	longer	name	would	not	be	convenient	nor	

exhaustive	either,	and	probably	more	rhizobia	in	more	genera	will	be	described	in	

future,	possibly	in	more	proteobacterial	classes.	On	the	other	hand,	the	general	term	

“agrobacteria”	covers	all	bacteria	that	form	galls	or	root	hypertrophies	on	plants	by	

transfer	of	T-DNA,	and	are	so	far	included	in	Agrobacterium,	Rhizobium,	Pararhizobium	

and	Allorhizobium.	Consequently,	the	subcommittee	agreed	to	request	a	change	in	its	

name	to	the	"subcommittee	for	the	taxonomy	of	rhizobia	and	agrobacteria",	to	
reflect	our	growing	knowledge	of	nitrogen-fixing	microsymbionts	of	legumes	and	

bacteria	that	transfer	T-DNA	to	plants,	consisting	of	diverse	bacteria	with	similar	

accessory	functions	(nodule/gall	forming	ability),	but	the	taxonomy	of	which	follows	the	

general	bacterial	rules,	largely	based	on	core	genes/functions.	There	is	precedent	for	a	

remit	based	on	biological	function	rather	than	genera	or	families,	such	as	the	

subcommittee		for	phototrophic	bacteria.	The	subcommittee	is	aware	that	some	rhizobia	

may	fall	within	the	taxonomic	remit	of	another	subcommittee,	and	agreed	that	species	

descriptions	should	have	regard	to	the	recommendations	of	that	subcommittee	as	well	

as	to	any	that	are	specific	to	rhizobia.	

 

Thus	the	subcommittee	understands	its	own	main	missions	as:	

1. To	provide	guidelines	for	describing	new	agrobacterial	and	rhizobial	species,	

2. To	maintain	 information	records	about	Rhizobium,	Agrobacterium,	agrobacterial	

and	rhizobial	species	published,		

3. To	provide	the	list	of	taxa	proposed	since	the	last	subcommittee	meeting,	and	

4. To	 evaluate	 and	 comment	 on	 each	 genus/species	 validation,	 including	 rhizobia	

and	agrobacteria	described	outside	Rhizobium	–	Agrobacterium	

	

Minute	 8.	 New	 species.	 The	 number	 of	 rhizobial	 species	 increased	 exponentially	 in	
recent	years.	Table	1	lists	the	new	taxa	described	since	the	last	subcommittee	meeting	in	

September	 2014,	 consisting	 of	 2	 new	 genera	 (Neorhizobium,	 Pararhizobium),	 83	 spp.	
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nov.	 (29	 in	 Rhizobium,	 24	 in	 Bradyrhizobium,	 12	 in	Mesorhizobium,	 4	 in	 Ensifer,	 1	 in	

Pararhizobium,	1	in	Agrobacterium,	1	in	Bosea,	1	in	Microvirga,	1	in	Phyllobacterium,	7	in	

Burkholderia,	 2	 in	 Paraburkholderia),	 30	 comb.	 nov.		 (3	 in	 Agrobacterium,	 6	 in	

Allorhizobium,	 3	 in	 Neorhizobium,	 4	 in	 Pararhizobium,	 12	 in	 Paraburkholderia,	 2	 in	

Ensifer).	 Rhizobium	 vignae	 was	 found	 as	 a	 later	 synonym	 of	 (Neo)rhizobium	 galegae	

(Mousavi	 et	 al.,	 2014).	 Rhizobium	 gei	 (Shi	 et	 al.,	 2016)	 should	 be	 transferred	 as	

Pararhizobium	gei.	The	rhizobial	authentification	of	the	4	Bosea	species	(de	Meyer	and	

Willems,	2012	;	Safronova	et	al.,	2015)	may	be	regarded	as	pending	as	none	of	them	was	

formally	 demonstrated	 to	 induce	 nodules	 on	 legumes	 so	 far,	 nor	 to	 harbor	 known	

nodulation	 genes	 (nodA	and	nodC	 could	 not	 be	 amplified)	 despite	 being	 isolated	 from	

nodules.	 As	 far	 as	we	 know	Ciceribacter	 is	 not	 confirmed	 to	 nodulate,	 despite	 having	

been	 isolated	 from	 the	 rhizosphere	 of	 chickpea.	 Authors	 publishing	 new	 species	

proposals	outside	 IJSEM	are	encouraged	 to	submit	details	of	 their	papers	 to	 IJSEM	 for	

these	species	to	appear	in	a	validation	list	in	that	journal.	

	

Minute	 9.	 Type	 strains.	The	rule	 is	 that	when	a	new	species	 is	validly	described,	 the	
type	 strain	 should	 be	 deposited	 in	 two	 international	 collections	 (LMG,	 DSMZ,	HAMBI,	

USDA,	 etc.)	 and	 available	 from	 them	 on	 request	 including	 a	 signed	 standard	 MTA	

(Material	 Transfer	 Agreement)	 form.	 Although	 the	 'two	 collections	 rule’	 was	 not	

enforced	 rigorously	 in	 the	 past,	 recent	 examples	 show	 that	 it	 is	 being	 enforced:	

‘Allorhizobium	 taibaishanense’	 comb.	 nov.,	 ‘Allorhizobium	paknamense’	 comb.	 nov.	 and	

‘Pararhizobium	sphaerophysae’	comb.	nov.	(Mousavi	et	al.,	2015)	did	not	appear	in	IJSEM	

validation	lists	so	far	due	to	strain	unavailability.	In	practice,	some	type	strains	may	be	

difficult	to	obtain	due	to	specific	dissemination	restrictions	from	authors	in	agreement	

with	 their	 specific	 national	 laws	 concerning	 biodiversity.	 In	 some	 countries	 the	

authorities	 do	 not	 allow	 any	 strain	 to	 be	 delivered	 abroad,	 but	 in	 general	 these	

restrictions	vary	from	a	simple	additional	declaration	to	the	depositor,	to	the	validation	

of	 an	 additional	MTA	by	 the	depositor.	Most	 of	 the	 restrictions	 imposed	by	MTAs,	 for	

example	 prohibitions	 on	 further	 distribution	 and	 commercial	 use,	 do	 not	 impede	

taxonomic	study.	However,	a	prohibition	on	the	publication	of	the	genome	sequence	of	

the	type	strain	is	problematic	as	it	 is	now	widely	expected	to	have	type	strain	genome	

sequences	 available,	 and	 the	 type	 strain	 genome	 sequence	 is	 likely	 to	 become	

mandatory	for	new	species	description	quite	soon.	This	issue	may	become	a	problem	for	

taxonomists	 in	 countries	 with	 restrictions	 on	 genome	 sequencing	 to	 propose	 new	

species.	Our	 subcommittee	will	 initiate	 a	discussion	with	 the	 International	Committee	

on	Systematics	of	Prokaryotes	on	this	sensitive	case	of	national	laws	being	problematic	

for	taxonomists.	

	

Minute	10.	Agrobacterium.	Recently,	the	number	of	agrobacterial	species	increased	
because	of	transferring	the	species	Rhizobium nepotum	,	Rhizobium	pusense,	Rhizobium 

skierniewicense	to	the	genus	Agrobacterium	(Mousavi	et	al,	2015;	Table1)	and	also	the	

description	of	a	new	species	Agrobacterium	arsenijevicii	(Kuzmanović	et	al.,	2016).	

Agrobacterium	tumefaciens	was	found	a	later	heterotypic	synonym	of	Agrobacterium	

radiobacter,	suggesting	that	Ag.	tumefaciens	should	be	amalgamated	with	Ag.	

radiobacter	which	has	taxonomic	priority	over	Ag.	tumefaciens	(Tindall,	2014).	Even	if	

treated	as	a	later	heterotypic	synonym	of	Ag.	radiobacter,	the	type	species	of	the	genus	is	

Ag.	tumefaciens,	typified	by	the	strain	defined	on	the	Approved	Lists	of	Bacterial	Names.	

This	is	the	reason	why	it	is	recommended	to	retain	ATCC	19358	(=LMG	140)	as	the	type-
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strain	of	Ag.	radiobacter	and	B6	(=LMG	187=ATCC	23308)	as	the	the	type-strain	of	the	

genus	Agrobacterium.	

The	genus	Agrobacterium	could	be	characterized	by	the	presence	of	a	large	linear	

chromid	[Ramirez-Bahena,	2014].	Based	on	the	results	of	MLSA	and	genomic	studies	of	

the	family	Rhizobiaceae	(Mousavi	et	al.,	2015	;	Ormeño-Orrillo	et	al.,	2015,	unpublished	

data),	the	“Rhizobium	aggregatum	complex”	consisting	of	the	species	Agrobacterium	

albertimagni,	R.	rosettiformans,	R.	aggregatum,	R.	naphthalenivorans,	R.	selenitireducens,	

and	R.	daejeonense	should	be	considered	as	members	of	a	separate	genus,	closely	related	

to	Agrobacterium.	In	addition,	based	on	the	results	of	MLSA	(Mousavi	et	al.,	

2014&2015),	the	species	Agrobacterium	vitis	along	with	six	Rhizobium	species	were	

transferred	to	the	genus	Allorhizobium.	For	other	species	that	were	named	Rhizobium	

while	genera	were	amalgamated	the	subcommittee	recommends	to	use	their	original	

names	(e.g.	Allorhizobium	undicola,	Agrobacterium	larrymoorei	and	Ag.	rubi);	Rhizobium	

qilianshanense	(Xu	et	al.,	2013)	should	be	transferred	to	Allorhizobium. 

	

Minute	 11.	 Burkholderia,	 Paraburkholderia,	 Caballeronia.	 The	 subcommittee	
discussed	the	particular	case	of	Burkholderia.	As	currently	circumscribed,	Burkholderia	

sensu	 lato	 includes	 over	 100	 species,	 many	 of	 economic	 or	 clinical	 importance,	 that	

display	remarkable	diversity	in	their	genome	size,	metabolism	and	ecological	niches.	

Previous	 studies	 have	 established	 that	Burkholderia	 sensu	 lato	comprises	 three	major	

clades:	 Clade	 I	 includes	 Burkholderia	 cepacia	 complex	 (Bcc)	 species,	 several	 plant	

pathogens	 and	 a	 group	 related	 to	 the	 animal	 pathogens	 Burkholderia	 mallei	 and	

Burkholderia	pseudomallei;	Clade	II	corresponds	to	the	Burkholderia	glathei	clade;	Clade	

III	 encompasses	 primarily	 	 environmental	 and	 plant-associated	 species,	 including	

rhizobial	species	and	other	members	exhibiting	beneficial	plant	growth	promoting	traits.	

In	addition	to	the	three	major	clades,	Burkholderia	sensu	lato	also	includes	several	other	

deep-branching	 lineages,	 such	 as	 Burkholderia	 rhizoxinica	 and	 Burkholderia	

endofungorum;	 a	 group	 consisting	of	Burkholderia	caryophylli,	Burkholderia	symbiotica	

and	Burkholderia	soli;	 and	Burkholderia	andropogonis	 (Depoorter	et	al.,	2016;	Estrada-

de	los	Santos	et	al.,	2016)	and	references	therein).	

Informal	 proposals	 discussed	 splitting	Burkholderia	 sensu	 lato	 into	 distinct	 genera,	 in	

particular	to	distinguish	a	plant-associated	clade	from	a	pathogen	clade	(Estrada-de	los	

Santos	et	al.,	2013;	Gyaneshwar	et	al.,	2011).	

Sawana	 et	 al.	 (2014)	 were	 first	 to	 formally	 propose	 splitting	 Burkholderia	 into	 two	

genera,	a	revised	Burkholderia	retaining	all	pathogenic	members	and	Paraburkholderia	

gen.	nov.	consisting	of	all	plant-associated	ones,	with	62	new	combinations.	The	genus	

Paraburkholderia	was	rapidly	validated	in	IJSEM	(Oren	&	Garrity,	2015b;	Oren	&	Garrity,	

2015c)	and	is	now	in	use	in	databases.	

In	 particular,	 symbiotic	 legume-nodulating	 Burkholderia	 species	 were	 transferred	 to	

Paraburkholderia	 with	 corresponding	 new	 combinations:	 the	 Mimosa	 symbionts	 as	

Paraburkholderia	 tuberum,	 P.	 mimosarum,	 P.	 phymatum,	 P.	 nodosa,	 P.	 sabiae,	 P.	

symbiotica	 and	P.	diazotrophica;	Lebeckia	 symbionts	 as	P.	 sprentiae	 comb.	 nov.	 and	P.	

dilworthii	 comb.	 nov.;	Rhynchosia	 symbionts	 as	 P.	 rhynchosiae	 comb.	 nov.;	Aspalathus	

symbionts	as	P.	aspalathi	comb.	nov.;	Phaseolus	symbionts	as	P.	caballeronis	comb.	nov..	

Burkholderia	 sensu	 lato	 was	 further	 split,	 with	 the	 concomitant	 publication	 of	

Caballeronia	 gen.	 nov.	 to	 accommodate	 twelve	 species	 of	 Burkholderia	 and	

Paraburkholderia	(Dobritsa	&	Samadpour,	2016).	

The	 taxonomic	 scheme	of	Sawana	et	al.	 (2014)	was	based	on	16S	 rRNA	phylogeny,	 as	

well	 as	 the	 percentage	 guanine	 plus	 cytosine	 content	 and	 conserved	 indels	 in	 whole	
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genome	 sequences	 of	 some	 25	 formally	 named	 Burkholderia	 species	 and	 several	

unclassified	strains.	However,	Eberl	and	Vandamme	(2016)	criticized	the	lack	of	several	

type	 strains	 in	 the	 study	 by	 Sawana	 et	 al.	 and	 noted	 that	 the	 authors	 ignored	

phylogenetic	 heterogeneity,	 as	 revealed	 by	 16S	 rRNA-based	 divergence	 and	 by	

differences	 in	 the	 distribution	 of	 22	 additional	 conserved	 sequence	 indels,	 in	 their	

simplistic	inclusion	of	all	species	outside	Clade	I	(Burkholderia	sensu	stricto)	within	the	

novel	genus	Paraburkholderia.	According	to	this	scheme,	the	deep-branching	lineages	of	

B.	rhizoxinica,	B.	endofungorum,	B.	caryophylli,	B.	symbiotica,	B.	soli	and	B.	andropogonis	

are	all	to	be	included	within	Paraburkholderia.	

Similarly,	 Dobritsa	 &	 Samadpour	 (2016)	 proposed	 Caballeronia	 gen.	 nov.	 for	 species	

within	 the	B.	glathei-like	Clade	 II,	 on	 the	 basis	 of	 16S	 rRNA	phylogeny	 and	 conserved	

indels,	 but	have	omitted	a	number	of	 type	 strains	 in	 their	 study,	 including	 those	of	B.	

caryophylli,	 B.	 soli	 and	 B.	 symbiotica.	 We	 would	 further	 note	 a	 recent	 paper,	 which	

ascribed	 a	 strain	 to	 a	 novel	 species	 of	 Burkholderia	 on	 the	 basis	 of	 a	 phylogenetic	

analysis	of	16S	rRNA	genes	that	did	not	include	sequences	from	all	type	strains	(Weber	

&	King,	2017).	

It	is	the	opinion	of	this	subcommittee	that	the	studies	describing	Caballeronia	gen.	nov.	

and	Paraburkholderia	gen.	 nov.	 do	 not	 represent	 best	 taxonomic	 practice,	 and	 lead	 to	

confusion.	 Already,	 the	 phylogenetic	 classification	 of	 “P.	 andropogonis”	 within	

Burkholderia	 has	 been	 reassessed,	 with	 the	 result	 that	 it	 is	 now	 described	 as	 a	 new	

genus,	Robbsia	andropogonis	gen.	nov.,	comb.	nov.	(Lopes-Santos	et	al.,	2017).		

While	remaining	within	the	Principles	of	the	Bacterial	Code	(Parker	et	al.,	2015),	in	

particular	Principle	1(4)	regarding	freedom	of	taxonomic	thought,	we	would	note	that	

implications	exist	outside	prokaryotic	taxonomy	circles	in	the	renaming	of	bacterial	

taxa,	especially	in	the	case	of	a	genus	of	economic	and	clinical	importance	such	as	

Burkholderia.	In	this	regard,	the	following	principles	of	the	Code	of	Nomenclature 

of	Prokaryotes should	be	considered:	

Principle	1	-	The	essential	points	in	nomenclature	are	as	follows.	

1.	Aim	at	stability	of	names.	

2.	Avoid	or	reject	the	use	of	names	which	may	cause	error	or	confusion.	

3.	Avoid	the	useless	creation	of	names.	

Principle	9	-	The	name	of	a	taxon	should	not	be	changed	without	sufficient	reason	

based	either	on	further	taxonomic	studies	or	on	the	necessity	of	giving	up	

a	nomenclature	that	is	contrary	to	the	Rules	of	this	Code.	

Notwithstanding	that	there	are	valid	taxonomic	reasons	for	splitting	Burkholderia	sensu	

lato	into	several	genera,	the	members	of	this	group	cannot	be	described	as	pathogens	or	

non-pathogens	 solely	 on	 the	 basis	 of	 their	 affiliation	 to	 a	 particular	 clade	 (Eberl	 &	

Vandamme,	 2016).	 However,	 many	 strains,	 particularly	 rhizobial	 and	 plant	 beneficial	

strains	 from	 Clade	 III,	 show	 great	 potential	 as	 biofertilisers	 and	 bioremediants	 in	

sustainable	 agricultural	 systems.	 Research	 efforts	 directed	 towards	 robust	

characterisation	and	 taxonomy	of	Burkholderia	sensu	lato	 species	 can	help	 in	 realising	

this	 agricultural	 potential	 (Estrada-de	 los	 Santos	 et	 al.,	 2016).	 Clearly,	 large-scale	

phylogenomic	study	is	required	for	resolving	these	taxa.	

	

Minute	12.	The	subcommittee	home	page.	The	sub-committee	home	page	
(http://edzna.ccg.unam.mx/rhizobial-taxonomy/node/2)	refers	to	LPSN	

(http://www.bacterio.net/)	for	validly	published	bacterial	species	names	and	focuses	

on	the	taxonomy	of	rhizobia,	their	distribution	and	phylogenetic	relationships	with	their	

close	bacterial	relatives,	host	plants,	nodulation	capacity	and	some	features.	The	
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subcommittee	noticed	the	problem	of	obsolete	genus	and	species	affiliation	in	molecular	

sequence	databases	where	the	affiliation	(genus,	species)	of	the	strain	is	forever	

retained	as	it	was	given	at	the	time	of	its	sequence	deposit,	with	no	further	update	of	

their	later	identification	or	genus/species	transfers.	The	subcommittee	will	produce	

a	list	of	the	taxonomic	transfer	history	and	related	sequence	accession	numbers	for	type	

strains	to	make	this	information	available	on	its	website.	 

	

Minute 13. Guidelines and Recommendations. The subcommittee recognizes the urgent 

need to update the last formal guidelines published for rhizobial species description 25 years 

ago (Graham et al., 1991) and will reactivate the process of publishing recommendations in 

IJSEM. There	 is	 a	 need	 of	 clarification	 regarding	 the	 minimal	 standards	 required	 to	

describe	 novel	 bacterial	 taxa	 and	 to	 better	 inform	 researchers	 and	 so	 seek	 to	 avoid	

errors	 in	 the	 classification	 of	 bacteria.	 It	 would	 appear,	 for	 example,	 that	 effective	

publication	of	 a	 bacterial	 taxon	does	not	 have	 to	 be	 in	print,	 and	 there	 is	 no	 longer	 a	

requirement	for	a	new	genus	to	be	distinguishable	by	phenotypic	characteristics. 

	

Minute	 14.	 Next	 meeting.	 Next	 meetings	 were	 planned	 to	 be	 held	 during	 the	 20th	
International	Congress	on	Nitrogen	Fixation,	Granada,	 Spain,	3-7	September	2017	and	

during	 the	13th	European	Nitrogen	Fixation	Conference	(ENFC)	 in	Stockholm,	Sweden	

(2018).	

	

Minute	15.	Adjournment.	The	meeting	was	adjourned	at	17:00	on	August	25th	2016.	
The	meeting	continued	online.	Online	discussion	was	adjourned	on	18	April	2017.	
	
Note	Added	in	Preparation	

Minute	16	(online)	New	members.	
Several	 scientists	 were	 later	 contacted	 by	 the	 subcommittee	 secretary	 and	 Seyed	

Abdollah	 Mousavi	 (University	 of	 Helsinki,	 Finland),	 Alvaro	 Peix	(Consejo	 Superior	 de	

Investigaciones	 Cientõficas,	 Instituto	 de	 Recursos	 Naturales	 y	 Agrobiologõa	 de	
Salamanca,	 Spain),	 Emma	 Steenkamp	 (University	 of	 Pretoria,	 South	 Africa),	 Jerri	

Zilli	(Empresa	 Brasileira	 de	 Pesquisa	 Agropecuária,	 Seropedica,	 Brazil),	 Lionel	Moulin	

(Institut	de	Recherche	pour	 le	Développement,	Montpellier,	France),	Mitchell	Andrews	

(Lincoln	 University,	 New	 Zealand),	 Ridha	 Mhamdi	 (Centre	 of	 Biotechnology	 of	 Borj-

Cédria,	 Hammam-Lif,	 Tunisia)	 and	 Tomasz	 Stepkowski	 (Warsaw	 Life	 Sciences	

University,	Warsaw,	Poland)	were	 further	elected	as	members,	 and	 contributed	 in	 the	

online	discussion	to	prepare	the	present	minutes.	

Minute	17.	Current	membership.	The	current	members	of	the	subcommittee	are	J.P.W.	
Young	(UK,	Chairperson),	P.	de	Lajudie	(France,	Secretary),	M.	Andrews	(New	Zealand),	

J.	 Ardley	 (Autralia),	 B.	 Eardly	 (USA),	 K.	 Lindström	 (Finland),	 R.	 Mhamdi	 (Tunisia),	 E.	

Martinez-Romero	(Mexico),	L.	Moulin,	 (France),	A.	Mousavi,	 (Finland	/	 Iran),	X.	Nesme	

(France),	 A.	 Peix,	(Spain),	 E.T.	 Steenkamp	 (South	 Africa),	 T.	 Stepkowski	 (Poland),	 C.F.	

Tian	(China),	P.	Vinuesa	(Mexico),	G.	Wei	(China),	A.	Willems	(Belgium),	J.	Zilli,	(Brazil).		

	
References	

Barauna	AC,	Rouws	LF,	Simoes-Araujo	JL,	Dos	Reis	 Junior	FB,	 Iannetta	PP,	Maluk	
M,	 Goi	 SR,	 Reis	 VM,	 James	 EK,	 Zilli	 JE.	 Rhizobium	 altiplani	 sp.	 nov.,	 isolated	 from	
effective	nodules	on	Mimosa	pudica	growing	in	untypically	alkaline	soil	in	central	Brazil.	

Int	J	Syst	Evol	Microbiol	2016;66:4118-4124.	



	 7	

Bournaud	C,	Moulin	L,	Cnockaert	M,	de	Faria	SM,	Prin	Y,	Severac	D,	Vandamme	P.	
Paraburkholderia	piptadeniae	sp.	nov.	and	Paraburkholderia	ribeironis	sp.	nov.,	two	root-

nodulating	 symbiotic	 species	 of	 Piptadenia	 gonoacantha	 in	 Brazil.	 Int	 J	 Syst	 Evol	
Microbiol	2017;67:432-440.	

Chahboune	 R,	 Carro	 L,	 Peix	 A,	 Ramírez-Bahena	 MH,	 Barrijal	 S,	 Velázquez	 E,	
Bedmar	 EJ.	Bradyrhizobium	rifense	 sp.	 nov.	 isolated	 from	 effective	 nodules	 of	Cytisus	
villosus	grown	in	the	Moroccan	Rif.	Syst	Appl	Microbiol	2012;35:302-305.	
Da	Silva	K,	De	Meyer	SE,	Rouws	LFM,	Farias	ENC,	Dos	Santos	MAO,	O’hara	G,	Ardley	
JK,	Willems	A,	Pitard	RM,	Zilli	JE.	Bradyrhizobium	ingae	sp.	nov.,	isolated	from	effective	
nodules	 of	 Inga	 laurina	 grown	 in	 Cerrado	 soil.	 Int	 J	Syst	Evol	Microbiol	 2014;64:3395-

3401.		

Dall’agnol	RF,	Ribeiro	RA,	Delamuta	JRMO,	Ormeño-Orrillo	E,	Rogel	MA,	Andrade	
DS,	Martínez-Romero	 E,	 Hungria	M.	Rhizobium	paranaense	 sp.	 nov.,	 an	 effective	N2-
fixing	 symbiont	 of	 common	 bean	 (Phaseolus	 vulgaris	 L.)	 with	 broad	 geographical	

distribution	in	Brazil.	Int	J	Syst	Evol	Microbiol	2014	;64:3222-3229.	

de	 Lajudie	 P,	 Martinez	 Romero	 E.	 International	 Committee	 on	 Systematics	 of	
Prokaryotes	Subcommittee	on	the	taxonomy	of	Agrobacterium	and	Rhizobium.	Minutes	

of	 the	 meeting,	 7	 September	 2014,	 Tenerife,	 Spain.	Int	 J	 Syst	 Evol	 Microbiol	

2017;67	:516-520.	

De	Meyer	SE,	Cnockaert	M,	Ardley	JK,	Maker	G,	Yates	R,	Howieson	JG,	Vandamme	P.	
Burkholderia	sprentiae	 sp.	nov.,	 isolated	 from	Lebeckia	ambigua	 root	nodules.	 Int	J	Syst	

Evol	Microbiol	2013;63:3950-3957.	

De	 Meyer	 SE,	 Cnockaert	 M,	 Ardley	 JK,	 Trengove	 RD,	 Garau	 G,	 Howieson	 JG,	
Vandamme	 P.	 Burkholderia	 rhynchosiae	 sp.	 nov.,	 isolated	 from	 Rhynchosia	 ferulifolia	
root	nodules.	Int	J	Syst	Evol	Microbiol	2013;63:3944-3949.	

De	Meyer	SE,	Cnockaert	M,	Ardley	 JK,	Van	Wyk	BE,	Vandamme	PA,	Howieson	 JG.	
Burkholderia	dilworthii	sp.	nov.,	 isolated	from	Lebeckia	ambigua	root	nodules.	Int	J	Syst	

Evol	Microbiol	2014;64:1090-1095.	

De	Meyer	SE,	Tan	HW,	Andrews	M,	Heenan	PB,	Willems	A.	Mesorhizobium	calcicola	
sp.	 nov.,	 Mesorhizobium	 waitakense	 sp.	 nov.,	 Mesorhizobium	 sophorae	 sp.	 nov.,	

Mesorhizobium	 newzealandense	 sp.	 nov.	 and	Mesorhizobium	 kowhaii	 sp.	 nov.	 isolated	

from	Sophora	root	nodules.	Int	J	Syst	Evol	Microbiol	2016;66:786-795.		

De	Meyer	SE,	Tan	HW,	Heenan	PB,	Andrews	M,	Willems	A.	Mesorhizobium	waimense	
sp.	 nov.	 isolated	 from	 Sophora	 longicarinata	 root	 nodules	 and	 Mesorhizobium	

cantuariense	 sp.	 nov.	 isolated	 from	 Sophora	 microphylla	 root	 nodules	 Int	 J	 Syst	 Evol	

Microbiol	2015;65:3419-3426.	

Delamuta	JR,	Ribeiro	RA,	Ormeno-Orrillo	E,	Parma	MM,	Melo	IS,	Martinez-Romero,	
E,	Hungria	M.	Bradyrhizobium	tropiciagri	sp.	nov.	and	Bradyrhizobium	embrapense	sp.	
nov.,	 nitrogen-fixing	 symbionts	 of	 tropical	 forage	 legumes.	 Int	 J	 Syst	 Evol	 Microbiol	

2015;65:4424-4433.		

Depoorter	 E,	 Bull	 MJ,	 Peeters	 C,	 Coenye	 T,	 Vandamme	 P,	 Mahenthiralingam	 E.	
Burkholderia:	 an	 update	 on	 taxonomy	 and	 biotechnological	 potential	 as	 antibiotic	

producers.	Appl	Microbiol	Biotechnol	2016;100:5215-5229.	

Dobritsa	 AP,	 Samadpour	 M.	 Transfer	 of	 eleven	 Burkholderia	 species	 to	 the	 genus	
Paraburkholderia	and	proposal	of	Caballeronia	gen.	nov.,	a	new	genus	to	accommodate	

twelve	 species	 of	 Burkholderia	 and	 Paraburkholderia.	 Int	 J	 Syst	 Evol	 Microbiol	

2016;66:2836-2846.	

Durán	D,	 Rey	 L,	Mayo	 J,	 Zúñiga-Dávila	D,	 Imperial	 J,	 Ruiz-Argüeso	TS,	Martínez-
Romero	 E,	 Ormeño-Orrillo	 E.	Bradyrhizobium	paxllaeri	 sp.	 nov.	 and	Bradyrhizobium	



	 8	

icense	sp.	nov.,	nitrogen-fixing	rhizobial	symbionts	of	Lima	bean	(Phaseolus	lunatus	L.)	in	

Peru.	Int	J	Syst	Evol	Microbiol	2014;64:2072-2078.	

Durán	D,	Rey	L,	Navarro	A,	Busquets	A,	Imperial	J,	Ruiz-Argüeso	T.	Bradyrhizobium	
valentinum	sp.	nov.,	isolated	from	effective	nodules	of	Lupinus	mariae-josephae,	a	lupine	

endemic	of	basic-lime	soils	in	Eastern	Spain.	Syst	Appl	Microbiol.	2014;37:336-341.	

Eberl	L,	Vandamme	P.	Members	of	the	genus	Burkholderia:	good	and	bad	guys	[version	
1;	referees:	3	approved].	F1000Research	2016,	5(F1000	Faculty	Rev):1007.	
Estrada-de	 los	 Santos,	 P.,	 Vinuesa,	 P.,	 Martínez-Aguilar,	 L.,	 Hirsch,	 A.	 M.	 &	
Caballero-Mellado,	 J.	 Phylogenetic	 analysis	 of	 Burkholderia	 species	 by	 multilocus	
sequence	analysis.	Current	Microbiol	2013;67:51-60.	

Estrada-de	 los	 Santos	 P,	 Rojas-Rojas	 FU,	 Tapia-García	 EY,	 Vásquez-Murrieta	MS,	
Hirsch	 AM.	 To	 split	 or	 not	 to	 split:	 an	 opinion	 on	 dividing	 the	 genus	 Burkholderia.	
Annals	Microbiol	2016;66:1303-1314.	

Graham,	PH,	Sadowsky	MJ,	Keyser	HH,	Barnet	YM,	Bradley	RS,	Cooper	JE,	De	Ley	D	
J,	 Jarvis	BDW,	Roslycky	EB,	Strijdom	BW,	Young	 JPW.	Proposed	Minimal	Standards	
for	the	Description	of	New	Genera	and	Species	of	Root-	and	Stem-Nodulating	Bacteria.	

Int	J	Syst	Evol	Microbiol	1991;41:582-587.	

Grison	CM,	Jackson	S,	Merlot	S,	Dobson	A,	Grison	C.	Rhizobium	metallidurans	sp.	nov.,	
a	 symbiotic	heavy	metal	 resistant	bacterium	 isolated	 from	 the	Anthyllis	vulneraria	 Zn-

hyperaccumulator.	Int	J	Syst	Evol	Microbiol	2015;65:1525-1530.	
Grönemeyer	 JL,	 Chimwamurombe	 P,	 Reinhold-Hurek	 B.	 Bradyrhizobium	

subterraneum	 sp.	 nov.,	 a	 symbiotic	 nitrogen-fixing	 bacterium	 from	 root	 nodules	 of	

groundnuts	Int	J	Syst	Evol	Microbiol	2015;65:3241-3247.	

Grönemeyer	 JL,	Hurek	T,	Bünger	W,	Reinhold-Hurek	B.	Bradyrhizobium	vignae	 sp.	
nov.,	a	nitrogen-fixing	symbiont	isolated	from	effective	nodules	of	Vigna	and	Arachis.	Int	

J	Syst	Evol	Microbiol	2016;66:62-69.	
Gu,	T,	Sun	LN,	Zhang	J,	Sui	XH,	Li	SP.	Rhizobium	flavum	sp.	nov.,	a	triazophos-degrading	
bacterium	 isolated	 from	 soil	 under	 the	 long-term	 application	 of	 triazophos.	 Int	 J	 Syst	

Evol	Microbiol	2014;64:2017-2022.	
Guerrouj	 K,	 Ruiz-Diez	 B,	 Chahboune	 R,	 Ramirez-Bahena	 MH,	 Abdelmoumen	 H,	
Quinones	MA,	El	Idrissi	MM,	Velazquez	E,	Fernandez-Pascual	M,	Bedmar	EJ,	Peix	A.	
Definition	of	a	novel	symbiovar	(sv.	 retamae)	within	Bradyrhizobium	retamae	 sp.	nov.,	

nodulating	Retama	sphaerocarpa	and	Retama	monosperma.	Syst	Appl	Microbiol	2013;36:	

218-223.	

Gyaneshwar	P,	Hirsch	AM,	Moulin	L,	Chen	WM,	Elliott	GN,	Bontemps	C,	Estrada-de	
Los	Santos	P,	Gross	E,	Dos	Reis	FB,	Sprent	JI,	Young	JP,	James	EK.	Legume-nodulating	
betaproteobacteria:	 diversity,	 host	 range,	 and	 future	 prospects.	 Mol	 Plant-Microbe	

Interact	2011;24:1276-88.	

Helene	 LC,	 Delamuta	 JR,	 Ribeiro	 RA,	 Ormeno-Orrillo	 E,	 Rogel	 MA,	 Martinez-
Romero	 E,	 Hungria	 M.	 Bradyrhizobium	 viridifuturi	 sp.	 nov.,	 encompassing	 nitrogen-
fixing	 symbionts	 of	 legumes	 used	 for	 green	manure	 and	 environmental	 services.	 Int	 J	

Syst	Evol	Microbiol	2015;65:4441-4448.	

Jiao	YS,	Yan	H,	Ji	ZJ,	Liu	YH,	Sui	XH,	Wang	ET,	Guo	BL,	Chen	WX,	Chen	WF.	Rhizobium	
sophorae	 sp.	 nov.	 and	 Rhizobium	 sophoriradicis	 sp.	 nov.,	 nitrogen-fixing	 rhizobial	

symbionts	of	the	medicinal	legume	Sophora	flavescens.	Int	J	Syst	Evol	Microbiol	2015;65:	

497-503.	

Khalid	R,	Zhang	YJ,	Ali	S,	Sui	XH,	Zhang	XX,	Amara	U,	Chen	WX,	Hayat	R.	Rhizobium	
pakistanensis	 sp.	 nov.,	 isolated	 from	 groundnut	 (Arachis	 hypogaea)	 nodules	 grown	 in	

rainfed	Pothwar,	Pakistan.	Antonie	van	Leeuwenhoek	2015;107:281-290.	



	 9	

Kittiwongwattana	 C,	 Thawai	 C.	 Rhizobium	 lemnae	 sp.	 nov.,	 a	 bacterial	 endophyte	 of	
Lemna	aequinoctialis.	Int	J	Syst	Evol	Microbiol	2014;64:2455-2460.	
Kumar	 N,	 Lad	 G,	 Giuntini	 E,	 Kaye	ME,	 Udomwong	 P,	 Shamsani	 NJ	 et	 al.	Bacterial	
genospecies	 that	 are	 not	 ecologically	 coherent:	 population	 genomics	 of	 Rhizobium	

leguminosarum.	Open	Biology	2015;5:140133–140133.	

Kuzmanović	N,	Puławska	J,	Prokića	A,	Ivanovića	M,	Zlatkovića	N,	Jones	JB,	Obradović	A.	

Agrobacterium	arsenijevicii	 sp.	nov.,	 isolated	 from	crown	gall	 tumors	on	raspberry	and	

cherry	plum.	Syst	Appl	Microbiol	2016;38:373–378.	

Grönemeyer	 JL,	Hurek	T,	Reinhold-Hurek	B.	Bradyrhizobium	kavangense	 sp.	nov.,	a	
symbiotic	nitrogen-fixing	bacterium	 from	root	nodules	of	 traditional	Namibian	pulses.	

Int	J	Syst	Evol	Microbiol	2015;65:4886-4894.	

Le	 Quéré	 A,	 Tak	 N,	 Singh	Gehlot	 H,	 Lavire	 C,	 Meyer	 T,	 Chapulliot	 D,	 Rathi	 S,	
Sakrouhi	 I,	 Rocha	 G,	 Rohmer	M,	 Severac	 D,	 Filali-Maltouf	 A,	Munive	 JA.	Genomic	
characterization	 of	Ensifer	aridi,	 a	 proposed	 new	 species	 of	 nitrogen-fixing	 rhizobium	

recovered	from	Asian,	African	and	American	deserts.	BMC	Genomics2017;18:85.	
Li	Y,	Yan	J,	Yu	B,	Wang	ET,	Li	X,	Yan	H,	Liu	W,	Xie	Z.	Ensifer	alkalisoli	sp.	nov.	isolated	
from	 root	 nodules	 of	 Sesbania	cannabina	 grown	 in	 saline-alkaline	 soils.	 Int	 J	 Syst	Evol	

Microbiol	2016;66:5294-5300.	

Li	 YH,	Wang	 R,	 Zhang	 XX,	 Young	 JP,	Wang	 ET,	 Sui	 XH,	 Chen	WX.	Bradyrhizobium	
guangdongense	sp.	nov.	and	Bradyrhizobium	guangxiense	sp.	nov.,	isolated	from	effective	

nodules	of	peanut.	Int	J	Syst	Evol	Microbiol	2015;65:4655-4661.	
Lin	SY,	Hsu	YH,	Liu	YC,	Hung	MH,	Hameed	A,	Lai	WA,	Yen	WS,	Young	CC.	Rhizobium	
straminoryzae	 sp.	nov.,	 isolated	 from	the	surface	of	 rice	straw.	 Int	J	Syst	Evol	Microbiol	

2014;64:2962-2968.	

Lin	SY,	Hung	MH,	Hameed	A,	Liu	YC,	Hsu	YH,	Wen	CZ,	Arun	AB,	Busse	HJ,	Glaeser	SP	
et	 al.	 Rhizobium	 capsici	 sp.	 nov.,	 isolated	 from	 root	 tumor	 of	 a	 green	 bell	 pepper	
(Capsicum	annuum	var.	grossum)	plant.	Antonie	van	Leeuwenhoek	2015;107:773-784.	

Liu	TY,	Li	Jr	Y,	Liu	XX,	Sui	XH,	Zhang	XX,	Wang	ET,	Chen	WX,	Chen	WF,	Puławska,	J.	
Rhizobium	 cauense	 sp.	 nov.,	 isolated	 from	 root	 nodules	 of	 the	 herbaceous	 legume	

Kummerowia	 stipulacea	 grown	 in	 campus	 lawn	 soil.	 Syst	 Appl	Microbiol	2012;35:415-

420.	

Lopes-Santos	 L,	 Castro	 DBA,	 Ferreira-Tonin	 M,	 Corrêa	 DBA,	 Weir	 BS,	 Park	 D,	
Ottoboni	 LMM,	 Neto	 JR,	 Destéfano	 SAL.	 Reassessment	 of	 the	 taxonomic	 position	 of	
Burkholderia	 andropogonis	 and	 description	 of	 Robbsia	 andropogonis	 gen.	 nov.,	 comb.	

nov.	Antonie	van	Leeuwenhoek	2017;1-10.	
Lu	 JK,	 Dou	 YJ,	 Zhu	 YJ,	Wang	 SK,	 Sui	 XH,	 Kang	 LH.	Bradyrhizobium	ganzhouense	 sp.	
nov.,	an	effective	symbiotic	bacterium	isolated	from	Acacia	melanoxylon	R.	Br.	nodules.	

Int	J	Syst	Evol	Microbiol	2014;64:1900-1905.	

Martínez-Aguilar	L,	Salazar-Salazar	C,	Méndez	RD,	Caballero-Mellado	J,	Hirsch	AM,	
Vásquez-Murrieta	MS,	Estrada-De	Los	Santos	P.	Burkholderia	caballeronis	sp.	nov.,	a	
nitrogen	fixing	species	 isolated	from	tomato	(Lycopersicon	esculentum)	with	the	ability	

to	 effectively	 nodulate	 Phaseolus	 vulgaris.	 Antonie	 van	 Leeuwenhoek,	 2014;104:1063-

1071.	

Martínez-Hidalgo	P,	Ramírez-Bahena	MH,	Flores-Felix	JD,	Rivas	R,	Igual	JM,	Mateos	
PF,	 Martínez-Molina	 E,	 Léon-Barrios	 M,	 Peix	 A,	 Velázquez	 E.	 Revision	 of	 the	
taxonomic	 status	 of	 type	 strains	 of	 Mesorhizobium	 loti	 and	 reclassification	 of	 strain	

USDA	3471T	as	the	type	strain	of	Mesorhizobium	erdmanii	sp.	nov.	and	ATCC	33669T	as	

the	type	strain	of	Mesorhizobium	jarvisii	sp.	nov.	Int	J	Syst	Evol	Microbiol	2015;65:1703-

1708.	



	 10	

Martínez-Hidalgo	 P,	 Ramírez-Bahena	 MH,	 Flores-Felix	 JD,	 Igual	 JM,	 Sanjuán	 J,	
Léon-Barrios	M,	 Peix	A,	 Velázquez	 E.	Reclassification	of	strains	MAFF	303099T	and	
R7A	into	Mesorhizobium	japonicum	sp.	nov.	Int	J	Syst	Evol	Microbiol	2016;66:4936-4941.	

Mavengere	NR,	Ellis	AG,	Le	Roux,	JJ.	Burkholderia	aspalathi	sp.	nov.,	isolated	from	root	
nodules	of	the	South	African	legume	Aspalathus	abietina	Thunb.	Int	J	Syst	Evol	Microbiol	

2014;64:1906-1912.	

Mnasri	 B,	 Liu	 TY,	 Saidi	 S,	 Chen	 WF,	 Chen	 WX,	 Zhang	 XX,	 Mhamdi	 R.	 Rhizobium	
azibense	 sp.	 nov.,	 a	 nitrogen	 fixing	 bacterium	 isolated	 from	 root-nodules	 of	Phaseolus	

vulgaris.	Int	J	Syst	Evol	Microbiol	2014;64:1501-1506.	
Mousavi	SA,	Österman	J,	Wahlberg	N,	Nesme	X,	Lavire	C,	Vial	L,	Paulin	L,	de	Lajudie	
P,	 Lindström	 K.	 Phylogeny	 of	 the	 Rhizobium-Allorhizobium-Agrobacterium	 clade	
supports	 the	 delineation	 of	Neorhizobium	 gen.	 nov.	 Syst	 Appl	Microbiol	 2014;37:208-

215.	

Mousavi	SA,	Willems	A,	Nesme	X,	de	Lajudie	P,	Lindström	K.	Revised	phylogeny	of	
Rhizobiaceae:	 proposal	 of	 the	 delineation	 of	 Pararhizobium	 gen.	 nov.,	 and	 13	 new	

species	combinations.	Syst	Appl	Microbiol	2015;38:84-90.	

Nguyen	 TM,	 Pham	 VHT,	 Kim	 J.	Mesorhizobium	soli	 sp.	 nov.,	 a	 novel	 species	 isolated	
from	 the	 rhizosphere	 of	 Robinia	 pseudoacacia	 L.	 in	 South	 Korea	 by	 using	 a	 modified	

culture	method.	Antonie	van	Leeuwenhoek	2015;108:301-310.	

Oren	A,	 Garrity	 GM.	List	of	new	names	and	new	combinations	previously	effectively,	
but	not	validly,	published.	Int	J	Syst	Evol	Microbiol	2015a;65:741-744.	

Oren	 A,	 Garrity	 GM.	 List	of	new	names	and	new	combinations	previously	effectively,	
but	not	validly,	published.	Int	J	Syst	Evol	Microbiol	2015b;65:2017-2025.	

Oren	 A,	 Garrity	 GM.	 List	of	new	names	and	new	combinations	previously	effectively,	
but	not	validly,	published.	Int	J	Syst	Evol	Microbiol	2015c;65:2777-2783.	

Oren	A,	 Garrity	 GM.	List	of	new	names	and	new	combinations	previously	effectively,	
but	not	validly,	published.	Int	J	Syst	Evol	Microbiol	2016;66:4299-4305.		

Ormeño-Orrillo	 E,	 Martínez-Romero	 E.	 Phenotypic	 tests	 in	 Rhizobium	 species	
description:	 an	 opinion	 and	 (a	 sympatric	 speciation)	 hypothesis.	 Syst	 Appl	 Microbiol	

2013;36:145–147.	

Parag	B,	Sasikala	Ch,	Ramana	ChV.	Molecular	and	culture	dependent	characterization	
of	 endolithic	 bacteria	 in	 two	 beach	 sand	 samples	 and	 description	 of	 Rhizobium	

endolithicum	sp.	nov.	Antonie	van	Leeuwenhoek	2014;104:1235-1244.	

Parker	CT,	Tindall	BJ,	Garrity	GM.	International	code	of	nomenclature	of	prokaryotes.	
Int	J	Syst	Evol	Microbiol	2015;	doi:	10.1099/ijsem.0.000778		
Peix	A,	Ramírez-Bahena	MH,	Flores-Félix	JD,	Alonso	De	La	Vega	P,	Rivas	R,	Mateos	
PF,	Igual	JM,	Martínez-Molina	E,	Trujillo	ME,	Velázquez	E.	Revision	of	the	taxonomic	
status	 of	 the	 species	 Rhizobium	 lupini	 and	 reclassification	 as	 Bradyrhizobium	 lupini	

comb.	nov.	Int	J	Syst	Evol	Microbiol	2015;65:1213-1219.	

Puławska	J,	Kuzmanović	N,	Willems	A,	Pothier	JF.	Pararhizobium	polonicum	sp.	nov.	
isolated	from	tumors	on	stone	fruit	rootstocks.	Syst	Appl	Microbiol	2016;39:164-169.	

Radl	V,	Simões-Araújo	JL,	Leite	J,	Passos	SR,	Martins	LM,	Xavier	GR,	Rumjanek	NG,	
Baldani	 JI,	 Zilli	 JE.	 Microvirga	 vignae	 sp.	 nov.,	 a	 root	 nodule	 symbiotic	 bacterium	
isolated	 from	cowpea	grown	 in	semi-arid	Brazil.	 Int	J	Syst	Evol	Microbiol	2014;64:725-

730.		

Ramírez-Bahena	MH,	Flores-Félix	 JD,	Chahboune	R,	Toro	M,	Velázquez	E,	Peix	A.	
Bradyrhizobium	 centrosemae	 (symbiovar	 centrosemae)	 sp.	 nov.,	 Bradyrhizobium	

americanum	 (symbiovar	 phaseolarum)	 sp.	 nov.	 and	 a	 new	 symbiovar	 (tropici)	 of	



	 11	

Bradyrhizobium	 viridifuturi	 establish	 symbiosis	 with	 Centrosema	 species	 native	 to	

America.	Syst	Appl	Microbiol	2016;39:378-83.	

Ramírez-Bahena	MH,	Vial	 L,	 Lassalle	 F,	Diel	D,	 Chapulliot	D,	Daubin	V,	Nesme	X,	
Muller	 D.	 Single	 acquisition	 of	 protelomerase	 gave	 rise	 to	 speciation	 of	 a	 large	 and	
diverse	 clade	 within	 the	 Agrobacterium/Rhizobium	 supercluster	 characterized	 by	 the	

presence	of	a	linear	chromid.	Mol	Phyl	Evol	2014;73:202-207.	

Rashid	MH,	Young	JPW,	Everall	I,	Clercx	P,	Willems	A,	Santhosh	Braun	M,	Wink	M.	
Average	nucleotide	identity	of	genome	sequences	supports	the	description	of	Rhizobium	

lentis	 sp.	 nov.,	 Rhizobium	 bangladeshense	 sp.	 nov.	 and	 Rhizobium	 binae	 sp.	 nov.	 from	

lentil	(Lens	culinaris)	nodules.	Int	J	Syst	Evol	Microbiol	2015;65:3037-3045.	
Ribeiro	 RA,	 Martins	 TB,	 Ormeño-Orrillo	 E,	 Marcon	 Delamuta	 JR,	 Rogel	 MA,	
Martínez-Romero	 E,	 Hungria	 M.	 Rhizobium	ecuadorense	 sp.	 nov.,	 an	 indigenous	 N2-
fixing	symbiont	of	the	Ecuadorian	common	bean	(Phaseolus	vulgaris	L.)	genetic	pool.	Int	

J	Syst	Evol	Microbiol	2015;65:3162-3169.	

Román-Ponce,	B.,	 Jing	Zhang,	Y.,	 Soledad	Vásquez-Murrieta,	M.,	Hua	Sui,	X.,	 Feng	
Chen,	W.,	Carlos	Alberto	Padilla,	J.,	Wu	Guo,	X.,	Lian	Gao,	J.,	Yan,	J.,	Hong	Wei,	G.	&	
Tao	 Wang,	 E.	 (2016).	 Rhizobium	 acidisoli	 sp.	 nov.,	 isolated	 from	 root	 nodules	 of	
Phaseolus	vulgaris	in	acid	soils.	Int	J	Syst	Evol	Microbiol	66,	398-406.	
Rozahon	 M,	 Ismayil	 N,	 Hamood	 B,	 Erkin	 R,	 Abdurahman	 M,	 Mamtimin	 H,	
Abdukerim	M,	 Lal	R,	Rahman	E.	Rhizobium	populi	sp.	nov.,	an	endophytic	bacterium	
isolated	from	Populus	euphratica.	Int	J	Syst	Evol	Microbiol	2014;64:3215-3221.	

Safronova	VI,	Kuznetsova	IG,	Sazanova	AL,	Kimeklis	AK,	Belimov	AA,	Andronov	EE,	
Pinaev	AG,	Chizhevskaya	EP,	Pukhaev	AR,	Popov	KP,	Willems	A,	Tikhonovich	 IA.	
Bosea	vaviloviae	sp.	nov.,	a	new	species	of	slow-growing	rhizobia	isolated	from	nodules	

of	 the	 relict	 species	 Vavilovia	 formosa	 (Stev.)	 Fed.	 Antonie	 van	 Leeuwenhoek	

2015;107:911-920.	

Saïdi	 S,	 Ramírez-Bahena	MH,	 Santillana	N,	 Zúñiga	D,	 Álvarez-Martínez	 E,	 Peix	A,	
Mhamdi	R,	Velázquez	E.	Rhizobium	laguerreae	sp.	nov.	nodulates	Vicia	faba	on	several	
continents.	Int	J	Syst	Evol	Microbiol	2014;64:242-247.	

Shamseldin	 A,	 Carro	 L,	 Peix	 A,	 Velázquez	 E,	 Moawad	 H,	 	 Sadowsky	 MJ.	 The	
symbiovar	 trifolii	 of	 Rhizobium	 bangladeshense	 and	 Rhizobium	 aegyptiacum	 sp.	 nov.	

nodulate	Trifolium	alexandrinum	in	Egypt.	Syst	Appl	Microbiol	2016;39:275–279.	

Sánchez	M,	Ramírez-Bahena	MH,	Peix	A,	Lorite	MJ,	Sanjuán	J,	Velázquez	E,	Monza	J.	
Phyllobacterium	loti	 sp.	nov.	 isolated	 from	nodules	of	Lotus	corniculatus.	 Int	J	Syst	Evol	

Microbiol	2014;64:781-786.	

Sawana	A,	Adeolu	M,	Gupta	RS.	Molecular	signatures	and	phylogenomic	analysis	of	the	
genus	 Burkholderia:	 proposal	 for	 division	 of	 this	 genus	 into	 the	 emended	 genus	

Burkholderia	 containing	pathogenic	organisms	and	a	new	genus	Paraburkholderia	gen.	

nov.	harboring	environmental	species.	Front	Genet	2014;5:429.	

Sheu	SY,	Chou	JH,	Bontemps	C,	Elliott	GN,	Gross	E,	James	EK,	Sprent	JI,	Young		JPW,	
Chen	WM.	Burkholderia	symbiotica	sp.	nov.,	 isolated	from	root	nodules	of	Mimosa	spp.	
native	to	north-east	Brazil.	Int	J	Syst	Evol	Microbiol	2012;62:2272-2278.	

Sheu	SY,	Chou	JH,	Bontemps	C,	Elliott	GN,	Gross	E,	Dos	Reis	Junior	FB,	Melkonian	R,	
Moulin	L,	James	EK,	Sprent	JI,	Young	JPW,	Chen	WM.	Burkholderia	diazotrophica	sp.	
nov.,	 isolated	 from	 root	 nodules	 of	Mimosa	 spp.	 Int	 J	Syst	Evol	Microbiol	 2013;63:435-

441.	

Sheu	 SY,	 Huang	 HW,	 Young	 CC,	 Chen	WM.	Rhizobium	alvei	 sp.	 nov.,	 isolated	 from	a	
freshwater	river.	Int	J	Syst	Evol	Microbiol	2015;65:472-478.	



	 12	

Shi	X,	Li	C,	Zhao	L,	Si	M,	Zhu	L,	Xin	K,	Chen	C,	Wang	Y,	Shen	X,	Zhang	L.	Rhizobium	gei	
sp.	 nov.,	 a	 bacterial	 endophyte	 of	 Geum	 aleppicum.	 Int	 J	 Syst	 Evol	 Microbiol	

2016;66:4282-4288.	
Silva	 FV,	De	Meyer	 SE,	 Simões-Araújo	 JL,	Da	Costa	Barbé	T,	Xavier	GR,	O’hara	G,	
Ardley	 JK,	 Rumjanek	 NG,	Willems	 A,	 Zilli,	 JE.	Bradyrhizobium	manausense	 sp.	 nov.,	
isolated	 from	 effective	 nodules	 of	 Vigna	 unguiculata	 grown	 in	 Brazilian	 Amazonian	

rainforest	soils.	Int	J	Syst	Evol	Microbiol	2014;64:2358-2363.		

Tan	 ZY,	 Kan	 F,	 Peng	 GX,	 Wang	 ET,	 Reinhold-Hurek	 B,	 Chen	 WX.	 Rhizobium	
yanglingense	 sp.	nov.,	 isolated	 from	arid	and	semi-arid	 regions	 in	China.	 Int	J	Syst	Evol	

Microbiol	2001;51:909-914.	

Tindall	BJ.	Agrobacterium	radiobacter	(Beijerinck	and	van	Delden	1902)	Conn	1942	has	
priority	over	Agrobacterium	tumefaciens	(Smith	and	Townsend	1907)	Conn	1942	when	

the	two	are	treated	as	members	of	 the	same	species	based	on	the	principle	of	priority	

and	Rule	 23a,	 Note	 1	 as	 applied	 to	 the	 corresponding	 specific	 epithets.	 Int	 J	 Syst	Evol	

Microbiol	2014;64:3590–3592.	

Torres	 Tejerizo	 G,	 Rogel	 MA,	 Ormeño-Orrillo	 E,	 Althabegoiti	 MJ,	 Nilsson	 JF,	
Niehaus	 K,	 Schlüter	 A,	 Pühler	 A,	 Del	 Papa	 MF,	 Lagares	 A,	 Martínez-Romero	 E,	
Pistorio	 M.	 Rhizobium	 favelukesii	 sp.	 nov.,	 isolated	 from	 the	 root	 nodules	 of	 alfalfa	
(Medicago	sativa	L).	Int	J	Syst	Evol	Microbiol	2016;66:4451-4457.	
Wang	R,	Chang	YL,	Zheng	WT,	Zhang	D,	Zhang	XX,	Sui	XH,	Wang	ET,	Hu	JQ,	Zhang	
LY,	 Chen	 WX.	 Bradyrhizobium	 arachidis	 sp.	 nov.,	 isolated	 from	 effective	 nodules	 of	
Arachis	hypogaea	grown	in	China.	Syst	Appl	Microbiol	2013;36:101-105.	
Wang	YC,	Wang	F,	Hou	BC,	Wang	ET,	Chen	WF,	Sui	XH,	Chen	WX,	Li	Y,	Zhang	YB.	
Proposal	of	Ensifer	psoraleae	sp.	nov.,	Ensifer	sesbaniae	sp.	nov.,	Ensifer	morelense	comb.	

nov.	and	Ensifer	americanum	comb.	nov.	Syst	Appl	Microbiol	2013;36:	467-473.	

Weber	CF,	King	GM.	Volcanic	soils	as	sources	of	novel	CO-oxidizing	Paraburkholderia	
and	 Burkholderia:	 Paraburkholderia	 hiiakae	 sp.	 nov.,	 Paraburkholderia	metrosideri	 sp.	

nov.,	 Paraburkholderia	 paradisi	 sp.	 nov.,	 Paraburkholderia	 peleae	 sp.	 nov.,	 and	

Burkholderia	 alpina	 sp.	 nov.	 a	 member	 of	 the	 Burkholderia	 cepacia	 complex.	 Front	

Microbiol	2017;8:	Article	207.	doi.org/10.3389/fmicb.2017.00207.	

Xu	L,	Zhang	Y,	Deng	ZS,	Zhao	L,	Wei	XL,	Wei	GH.	Rhizobium	qilianshanense	sp.	nov.,	a	
novel	 species	 isolated	 from	 root	 nodule	 of	 Oxytropis	 ochrocephala	 Bunge	 in	 China.	

Antonie	Van	Leeuwenhoek	2013;103:559-65.		

Yan	H,		 Yan	J,		 Sui	XH,		Wang	ET,		 Chen	WX,		 Zhang	XX,	 Chen	WF.	Ensifer	glycinis	 sp.	
nov.,	 a	 rhizobial	 species	 associated	 with	 species	 of	 the	 genus	 Glycine.	 Int	 J	 Syst	 Evol	

Microbiol	2016;66:2910-2916.	

Yan	J,	Yan	H,	Liu	LX,	Chen	WF,	Zhang	XX,	Verastegui-Valdes	MM,	Wang	ET,	Han	XZ.	
Rhizobium	hidalgonense	sp.	nov.,	a	nodule	endophytic	bacterium	of	Phaseolus	vulgaris	in	

acid	soil.	Arch	Microbiol	2017;199:97-104.	

Yao	Y,	Sui	XH,	Zhang	XX,	Wang	ET,	Chen	WX.	Bradyrhizobium	erythrophlei	sp.	nov.	and	
Bradyrhizobium	 ferriligni	 sp.	 nov.,	 isolated	 from	 effective	 nodules	 of	 Erythrophleum	

fordii.	Int	J	Syst	Evol	Microbiol	2015;65:1831-1837.		

Yu	X,	Cloutier	S,	Tambong	 JT,	Bromfield	ESP.	Bradyrhizobium	ottawaense	sp.	nov.,	a	
symbiotic	nitrogen	fixing	bacterium	from	root	nodules	of	soybeans	in	Canada.	Int	J	Syst	

Evol	Microbiol	2014;64:3202-3207.		

Zhang	YJ,	Zheng	WT,	Everall	I,	Young	JP,	Zhang	XX,	Tian	CF,	Sui	XH,	Wang	ET,	Chen	
WX.	Rhizobium	anhuiense	sp.	nov.	isolated	from	effective	nodules	of	Vicia	faba	and	Pisum	
sativum.	Int	J	Syst	Evol	Microbiol	2015;65:2960-2967.		



	 13	

Zhang	 XX,	 Gao	 JS,	 Cao	 YH,	 Sheirdil	 RA,	Wang	 XC,	 Zhang	 L.	Rhizobium	oryzicola	 sp.	
nov.,	potential	plant-growth-promoting	endophytic	bacteria	isolated	from	rice	roots.	Int	

J	Syst	Evol	Microbiol	2015;65:2931-2936.	

Zhang	XX,	Tang	X,	Sheirdil	RA,	Sun	L,	Ma	XT.	Rhizobium	rhizoryzae	sp.	nov.,	isolated	
from	rice	roots	Int	J	Syst	Evol	Microbiol	2014;64:1373-1377.	

Zhang	YJ,	Zheng	WT,	Everall	I,	Young	JP,	Zhang	XX,	Tian	CF,	Sui	XH,	Wang	ET,	Chen	
WX.	 Rhizobium	 anhuiense	 sp.	 nov.,	 isolated	 from	 effective	 nodules	 of	 Vicia	 faba	 and	
Pisum	sativum.	Int	J	Syst	Evol	Microbiol	2015;65:2960-2967.	

Zhu	YJ,	Kun	 J,	 Chen	YL,	Wang	SK,	 Sui	XH,	Kang	LH.	Mesorhizobium	acaciae	sp.	nov.,	
isolated	 from	 root	 nodules	 of	 Acacia	 melanoxylon	 R.Br.	 Int	 J	 Syst	 Evol	 Microbiol	

2015;65:3558-3563.		

Zilli	JE,	Baraúna	AC,	Da	Silva	K,	De	Meyer	SE,	Farias	ENC,	Kaminski	PE,	Da	Costa	IB,	
Ardley	 JK,	 Willems	 A,	 Camacho	 NN,	 Dourado	 FDS,	 O’hara	 G.	 Bradyrhizobium	
neotropicale	sp.	nov.,	isolated	from	effective	nodules	of	Centrolobium	paraense.	Int	J	Syst	

Evol	Microbiol	2014;64:3950-3957.	


