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To date, most Pectobacterium species have been described following sampling and isolation OV!

from diseased host plants during outbreaks or sustained epidemics and their descriptions outside O"!

the agricultural context are rare [16]. Nevertheless, previous studies have indicated that O#!

Pectobacterium species could be isolated from a variety of non-host environments, such as O=!

water, soil or air [17] [18] [19] [16]. Recently, several species isolated from fresh water have O?!

been described. P. aquaticum strains were isolated from river streams in France [3], P. OK!

polonicum strains were isolated from ground water in Poland [11] and the P. fontis strain was OO!

isolated from waterfall in Malaysia [8]. Here, we described a new Pectobacterium species OL!
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!"#$%&'#$"()*+-.*'5)'.*'$)#*+ !.JN!*,C that was recovered at various time in 2016 and 2017 OT!

from river and artificial lakes water in France. OU!
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ISOLATION AND ECOLOGY   L"!

In this study, we established the taxonomic position of seven strains Y:?LL <@"<0"L! /!:=UT<L#!

@#"<M"L/!:K=K<@=<:"L /!:?"" <@?<M"L/!:""= <@#"<M"O/!MZO=<@"L!%*5!MZOV<@"L[ that were L=!

collected in 2016 and 2017 from two different freshwater surveys performed along a river L?!

stream in south-east France and from the CEREEP Ecotron artificial lakes located in the South LK!

of Paris. Water samples (150 or 500 ml) collected from the surface water were filtered through LO!

0.2 µm pore filters (Sartorius cellulose acetate filter). The bacteria retained on the filter were LL!

resuspended in 1ml of sterile distilled water and 100 µl were spread over the CVP (Crystal LT!

Violet Pectate) plates [20]. The colonies forming pits on CVP medium were isolated and LU!

characterized. TV!

As described below, these 7 strains formed a clade distinct from the closely related species P. T"!

aquaticum. No strain isolated from host plant were described for P. aquaticum or the new clade T#!
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artificial lakes, 7 strains of the new clades were isolated while only 1 strain of P. aquaticum "V?!
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1,0*-3.180.,7!21*A!0*-06.,-6.,7!-80),*./7,!3,B8,-0,3!*2!CDEE!'*A*)*+*83!+,-,!3,B8,-0,3!*2!

.',! FG! !,*)-.&*),/(%+ ! +,-*A,34! ?',! 0)83.,1/-+! *2! '*A*)*+*83! -80),*./7,! 3,B8,-0,3! @6 3!

&,12*1A,7!@/.'!$/#/H!IJKL!3*2.@61,!@/.'!6-!DKM!/7,-./.(!.'1,3'*)74!N*A*)*+*83!3,B8,-0,3!*2!

,60'!+,-,!@,1,!6)/+-,7!83/- +!"O$P#Q! ICJL!3*2.@61,!.',-!0*-06.,-6.,74!?',!6)/+-A,-.3!@,1,!

2/).,1,7!83/-+!.',!RS#TP:!.**)! IC<L!1,38)./-+!/-!6!76.6!3,.!*2!CUDDFU>KD!3/.,3!V*2!@'/0'!F<CUC>D!
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!"#$$%%$&'%()* "+,,-./0123-41567894-698:2/576
!"#$$%%**;<()* 56/4=2/5174-14151/5174-./>576-,?+*
!"#$$%<<%@(')* @$A-61B7=70/2-C675914-D;;
!"#$$@E'(E'&)* @$A-61B7=70/2-C675914-D%&
!"#$$@E'(E(&)* 4:>2971F-7>>2:=174-./>576-A20G
!"#$$@E'&<E*)* .:0/6/59H4156/59-69F:>5174-56/4=>61C5174/2-698:2/576-?46
!"#$$@E'&&%E)*56/4=>61C5174-/451596014/576HIJG-=5/B12153-698:2/576-K=CL
!"#$$@E'&&&()* @$A-61B7=70/2-C675914-D%$
!"#$$@E'E$<()* 1674+=:2.:6->2:=596-14=965174-C675914-L6CG
!"#$$@E'E&<')* JGMN+O:14749-7P1F769F:>5/=9-=:B:415-Q
!"#$$@E($*(*)* ,AK-=3=590-%?9+%A-53C9-.9669F7P14
!"#$$@E(*%E@)*>7+>R/C96749-S67LA
!"#$$@E(*&E*)* CR7=CR7>/66196-C675914-NC6
!"#$$@E(;@@*)*/:574707:=-823>32-6/F1>/2->7./>576-S6>G
!"#$$@E(@;<%)*MJG+B14F148-56/4=>61C5174/2-698:2/576-?1=
!"#$$@E(@<&&)*@$A-61B7=70/2-C675914-D*;
!"#$$@E(@@$;)*=56148945-=5/6T/5174-C675914-G
!"#$$@E(@@%@)*M4/G-14151/576+/==7>1/5148-C675914-M1/G
!"#$$@E(@E*$)*UV"-W14/=9
!"#$$@E(@EEE)*56/4=>61C5174/2-698:2/576-J6FI
!"#$$@E('$;*)* MJG+B14F148-C675914-NU+B95/
!"#$$@E('''&)* @$A-61B7=70/2-C675914-D;<
!"#$*$%(<E*@)* 61B7=9+CR7=CR/59-F1CR7=CR7W14/=9
!"#$*$%(@@E<)*>:C14-F70/14+>745/14148-C675914
!"#$*$%(@'EE)* @$A-61B7=70/2-C675914-D;@
!"#$*$%(@E$$)* X9BKH"0CI-./0123-MJG+B14F148-56/4=>61C5174/2-698:2/576
!"#$*$%((%**)* 29:>149+69=C74=1T9-56/4=>61C5174/2-698:2/576-D6C
!"#$*$%(&&&<)* JGMN+O:14749-7P1F769F:>5/=9-=:B:415-J:7,
!"#$*$%&$$&()* ?9+A->2:=596-/==90B23-56/4=>61C5174/2-698:2/576-,=>I
!"#$*$%&$*&%)* ;$A-61B7=70/2-C675914-AE
!"#$*$%&$;%$)* C9C51F32C67232-1=7096/=9-Q
!"#$*$%&%$E;)* X/YZ-./0123->3>21>-F1+SV"+B14F148-C675914
!"#$*$%&%$E()* C6757R909-,[-./649=3256/4=.96/=9
!"#$*$%&%<;()* 7:596-090B6/49-C675914-/==90B23-./>576-Q/0L
!"#$*$%&%&EE)*>R/C967414-S67LD
!"#$*$%&<*E')* M\+*H".C,-./0123-C675914
!"#$*$%&<@@%)*/=C/65/59->/6B/073256/4=.96/=9-698:2/5763-=:B:415
!"#$*$%&<'%&)* 29:>32-/0147C9C51F/=9
!"#$*$%&<&<@)*/>32+GK"++UM"+J+/>953282:>7=/0149-]+/>3256/4=.96/=9
!"#$*$%&'<%&)* 823>149++5IJG-218/=9-=:B:415-/2CR/
!"#$*$%&(*E*)* IC1QHD/>GHD/>Q-./0123-=:8/6+CR7=CR/59-1=7096/=9
!"#$*$%E@%;@)*.760325956/R3F67.72/59-F9.76032/=9
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!"#$*$%E&$<%)*F1T1=174H>922-`/22->2:=596-56/4=>61C5174/2-69C69==76-V6/_
!"#$*$%EE$<E)* C967P169F7P14-K
!"#$*$%EE((<)* 53C9-;-F1R3F67.72/59-69F:>5/=9
!"#$*$;$$*(@)* />32->/66196-C675914
!"#$*$;$$;**)* 53C9-,,-;+F9R3F67O:14/59-F9R3F6/5/=9
!"#$*$;$$;%%)* 67F-=R/C9+F9596014148-C675914-V69Q
!"#$*$;$**<%)* =96149-R3F67P3095R3256/4=.96/=9
!"#$*$;$*;E%)* "aA-82:>7=9-56/4=C76596-=:B:415-,,G
!"#$*$;$%<E&)* 61B74:>29/=9-,,,
!"#$*$;$;;;;)* B17514-=345R/=9-Q17Q
!"#$*$;$@&'()* .:0/6/59-R3F6/5/=9
!"#$*$;$';%&)* C36:T/59-F9R3F67894/=9->70C29P-56/4=>61C5174/2-69C69==76-"FRI

!"#$*$;$'@%E)*
R18R+/..14153-B6/4>R9F+>R/14-/0147-/>1F-GQK-56/4=C76596-Ga"+B14F148-
C675914-D1T?

!"#$*$'&*<;()* CR7=CR/59-GQK-56/4=C76596-Ga"+B14F148-C675914-"=5Q
!"#$*%((%E(()* 67F-=R/C9+F9596014148-C675914-V69M
!"#$*%((;';&)* 0729>:2/6->R/C96749-AWC
!"#$*%&%%&E&)*Sa"/=9-L6/
!"#$*<E*@%';)* CR9432/2/4149++5IJG-218/=9-=:B:415-/2CR/

!"#$*<E*@&(@)*
B1.:4>5174/2-;+R3F67P3F9>/4732+GK"-F9R3F6/5/=9H56/4=+%+F9>94732+GK"-
1=7096/=9

!"#$*<E*'*;&)* @+b>/6B7P3/0147c101F/^729-61B74:>29751F9-0:5/=9
!"#$*<E*'%*()* 1674+=:2.:6->2:=596-/==90B23-C675914-,=>G
!"#$*<E*''%E)* F1R3F6721C732-F9R3F67894/=9
!"#$*<E*''EE)* >/6B/0732+CR7=CR/59-=345R/=9-2/689-=:B:415
!"#$*<E*($&;)* F1C9C51F9-GQK-56/4=C76596-Ga"+B14F148-C675914
!"#$;E%(@&;<)* =4+823>9672+;+CR7=CR/59-GQK-56/4=C76596-C9609/=9-U8CL
!"#$;E%(@E$E)* IJG-C723096/=9-=180/-./>576-IC7N
!"#$;E%(@E*%)* R18R+/..14153-B6/4>R9F+>R/14-/0147-/>1F-GQK-56/4=C76596-C9609/=9-D1TN
!"#$;E%(((@%)* X9/NHXRBN-./0123-C675914
!"#$;E%(&((&)* /6814147=:>>14/59-23/=9
!"#$;E%&$*EE)* JGMN+O:14749-7P1F769F:>5/=9-=:B:415-J:7J
!"#$;E%&;(&*)* M+8/2/>574/59-F9R3F6/5/=9-./0123-C675914
!"#$;E%&<E$<)* 72187C9C51F/=9-G

!"#$;E;<<;(E)*
B1.:4>5174/2-<+R3F67P3+%+7P782:5/6/59-/2F72/=9H%+F9R3F67+;+F97P3+
CR7=CR782:>74/59-/2F72/=9

!"#$;E;'<*<;)* =96149-]+/>953256/4=.96/=9
!"#$;E<('$*@)* 92748/5174-./>576-<
!"#$;E<&<$@*)* JGMN+O:14749-7P1F769F:>5/=9-=:B:415-KHM
!"#$;E<&<$@&)* JGMN+O:14749-7P1F769F:>5/=9-=:B:415-V
!"#$;E<&(*<<)* />95/59-:C5/W9-56/4=C76596
!"#$;E<&(&@*)* JKA%-./0123-C9609/=9
!"#$;E<E$;E')* %d;d<d@+5956/R3F67C361F149+%d'+F1>/6B7P32/59-J+=:>>143256/4=.96/=9
!"#$;E<E$E(*)* UM"+;+]+/>32+J+/>953282:>7=/0149-F9/>9532/=9
!"#$;E<E*@%%)*C361F7P/2-CR7=CR/59+F9C94F945-/014756/4=.96/=9
!"#$;E@$(*'()* R707=96149-W14/=9
!"#$;E@$(%(()* ?GM+F9C94F945-7P1F769F:>5/=9
!"#$;E@*(%(@)* 5R697432>/6B/0732+GV"-=345R/=9



!"#$E@'EE@*%)*C9C51F9->R/14-6929/=9-./>576-*
!"#$E@EE;%(')* CR7=CR/59-=184/2148->70C29P-C675914-"R7U
!"#*$%**'('&)* 94F7C9C51F/=9-D/
!"#*$%**'('E)* Ga"+F9C94F945-C6759/=9-Ga"+B14F148-=:B:415-K2C[
!"#*$%**'(($)* Ga"+F9C94F945-K2C-94F7C9C51F/=9-C675972351>-=:B:415-K2C"
!"#*$%**'(E&)* CR7=CR/59-69=C74=9-698:2/576-56/4=>61C5174-./>576-"R7Q
!"#*$%**'EE')* 6R7F/49=9+21W9-F70/14+>745/14148-C675914
!"#*$%**($;%)* X1>K-./0123-C675914
!"#*$%**($&*)* D"A-9PC765-GQK-56/4=C76596-Ga"+B14F148-C675914
!"#*$%**(*@()* XR>NHXY8eHX1/D-./0123-C675914
!"#*$%**(;@<)* >922-F1T1=174-C675914-?5=G
!"#*$%**(;@E)* >922-F1T1=174-C675914-?5=!
!"#*$%**(;'E)* %+1=7C67C320/2/59-=345R/=9
!"#*$%**(@<()* GQK-56/4=C76596-Ga"+B14F148-C675914
!"#*$%**(@<&)* >/6B7R3F6/59-GQK-56/4=C76596-C9609/=9
!"#*$%**(@<E)* =:8/6-GQK-56/4=C76596-C9609/=9
!"#*$%**(@@*)* %+F9R3F67+;+F97P3+M+82:>74/59-@+F9R3F67894/=9-eF:M
!"#*$%**(@(@)* =9C5:0-=159+F9596014148-C675914-V14M
!"#*$%**(@E;)* 823>96/2F9R3F9+;+CR7=CR/59-F9R3F67894/=9
!"#*$%**((*()* CR7=CR/59-/>953256/4=.96/=9
!"#*$%**((%&)* JGMN+O:14749-7P1F769F:>5/=9-=:B:415-J:7N
!"#*$%**(&;@)* 82:>7=9+'+CR7=CR/59-F9R3F67894/=9
!"#*$%**(E*@)* 56/4=2/5174-14151/5174-./>576-,?+;
!"#*$%**(E';)* MJG-57C71=7096/=9-bGa"+R3F6723^148c-=:B:415-Q
!"#*$%**(E'')* >R6707=70/2-69C21>/5174-14151/576-C675914-M4/G
!"#*$%**&*%@)* B6/4>R9F+>R/14-/0147-/>1F-GQK-56/4=C76596-=:B=56/59+B14F148-C675914
!"#*$%**&*%')* R18R+/..14153-B6/4>R9F+>R/14-/0147-/>1F-GQK-56/4=C76596-C9609/=9-D1TV
!"#*$%**&*&&)* '+CR7=CR7.6:>57W14/=9
!"#*$%**&%%()* CR7=CR79472C36:T/59+C675914-CR7=CR756/4=.96/=9-"5=,
!"#*$%**&%%&)*>3=59149-=345R/=9-G
!"#*$%**&%;%)* ;d<+F1R3F67P3+%+B:5/4749+<+CR7=CR/59-=345R/=9
!"#*$%**&%'')* />9532+K7G->/6B7P32/=9->/6B7P32-56/4=.96/=9-=:B:415-/2CR/
!"#*$%**&%(()* ;$A-61B7=70/2-C675914-A%
!"#*$%**&%(&)* 53C9-,-095R17432-/0147C9C51F/=9
!"#*$%**&<&<)* 0729>:2/6->R/C96749-M4/\
!"#*$%**&<E()* 949683+F9C94F945-56/4=2/5174/2-5R675529-C675914-L55G
!"#*$%**&@'$)* IJG-C723096/=9-=180/-./>576-IC7L
!"#*$%**&((<)* %;A-6IJG-b/F94149b%$;$c+Jb'cc+095R3256/4=.96/=9-I20\
!"#*$%**&(E;)* :41T96=/2-=569==-C675914-U=CG
!"#*$%**E;(')* C:569=>149-GQK-56/4=C76596-C9609/=9-"75,
!"#*$%**E<$')* .:0/6/59-69F:>5/=9-bO:1472c-.2/T7C675914-=:B:415
!"#*$%**E@;&)* 61B74:>29/=9-S
!"#*$;&'$E%;)* =C9601F149HC:569=>149-GQK-56/4=C76596-=:B=56/59+B14F148-C675914-"75?
!"#**$*'%;;@)* =0/22-61B7=70/2-=:B:415-B178949=1=-Sa"/=9-I=8G
!"#**'*@@;&;)* D3=I-./0123-56/4=>61C5174/2-698:2/576-G68"
!"#**'*'%%@%)* /6/B147=9-GQK-56/4=C76596-=:B=56/59+B14F148-C675914
!"#**'*'%;*%)* "M<$-F70/14+>745/14148-C675914
!"#**'*';(;*)* >922-F1T1=174-C675914-?5=_



!"#**'*';E$;)* F1C9C51F9-GQK-56/4=C76596-C9609/=9-MCCK
!"#**'*'<@%;)* MJG-C723096/=9-,,,-=:B:415-B95/
!"#**'*''*&;)* />95/59-W14/=9
!"#**'*&'%@*)* ;+1=7C67C320/2/59-F9R3F67894/=9
!"#**'%%($'@)* /=C/65/59->/6B/073256/4=.96/=9
!"#*%E($E*';)* GQK-56/4=C76596-C9609/=9-=:B:415
!"#*;((<$'%<)* =96149-94F7C6759/=9-M98Z
!"#*($;$EEE%)* ;+R3F67P3/>32+GK"-F9R3F6/5/=9-?/B_
!"#*(<<;@(<*)* />953282:5/0/59-W14/=9
!"#*&$((<'<E)* 0729>:2/6->R/C96749-N5CS
!"#*&$(&<%*<)* MJG+B14F148-56/4=>61C5174/2-698:2/576-eF8I
!"#*&$(&<;;@)* 563C57CR/4-=345R/=9-=:B:415-B95/
!"#*&$(&<;&%)* =:C967P1F9-F1=0:5/=9
!"#*&$(&@*<<)* GV"+B14F148-C675914
!"#*&$(&@%E%)*B1.:4>5174/2-/=C/65/59-W14/=9HR707=96149-F9R3F67894/=9-,
!"#*&$(&@%E<)*56/4=/2F72/=9
!"#*&$(&'$$%)* 7P/27/>95/59+F9>/6B7P32/5148-0/2/59-F9R3F67894/=9
!"#*&$(&'*&')* 5IJG-<+5R17:61F149b&c-=345R/=9-aR1,
!"#*&$(&'<%@)* UM"+J+/>953282:>7=/0149-*+>/6B7P3T143256/4=.96/=9
!"#*&$(&'@E')* GGG-./0123-Ga"/=9
!"#*&$(&(%*()* 5`7+>70C74945-=3=590-69=C74=9-698:2/576-M>:I
!"#*&$(&(%<()* 090B6/49-C675914-14=965/=9-X1FK
!"#*&$(&(%<&)* 5IJG-:61F149+@+>/6B7P3095R32/0147095R32b;<c-=345R9=1=-Sa"/=9-V40L
!"#*&$(&(%';)* CR7=CR/59-GQK-56/4=C76596-C9609/=9-"=5G
!"#*&$(&(%'<)* CR7=CR/59-GQK-56/4=C76596-C9609/=9-"=5K
!"#*&$&;$%$%)* 5R6974149-=345R/=9
!"#*E;;E'EE')* 4156/59-69F:>5/=9-=:B:415-B95/
!"#*E;;E'EE()* 4156/59-69F:>5/=9-=:B:415-/2CR/
!"#*E;;E(*&$)* /967B1>-69=C16/5174-5`7+>70C74945-=94=76-R1=51F149-W14/=9-G6>Q
!"#*E;;E(*E$)* 21C1F-/=3009563-0/14594/4>9-GQK-56/4=C76596-C9609/=9-=:B:415-V2/L
!"#*E;;E(*E()* IJG-C723096/=9-./>576-=180/+@<
!"#*E;;E(*E&)* 095/227C6759/=9-"0BG
!"#*E;;E(%$%)* 095/227C6759/=9-a2FM
!"#*E;;E(%**)* @$A-61B7=70/2-C675914-D**-095R3256/4=.96/=9
!"#*E;;E(%*;)* 5IJG-F1R3F67:61F149-=345R/=9-M:=Q
!"#*E;;E(%%$)* 56/4=C76596-=:B=56/59+B14F148-F70/14+>745/14148-C675914
!"#*E;;E(%<<)* GQK-56/4=C76596-=:B=56/59+B14F148-C675914
!"#*E;;E(%(@)* CR7=CR/59-GQK-56/4=C76596-=:B=56/59+B14F148-C675914-"=5A
!"#*E;;E(;(;)* JKA%-./0123-C9609/=9
!"#*E;;E(;E()* /0147095R32+56/4=.966148-823>149-F9R3F67894/=9
!"#*E;;E(@@<)* 5618896-./>576
!"#*E;;E(@@E)* >357>R6709-7-:B1O:1472-7P1F/=9-=:B:415-,
!"#*E;;E(@'$)* >357>R6709-7-:B1O:1472-7P1F/=9-=:B:415-,,,
!"#*E;;E('*')* C7614-]0CG
!"#*E;;E(($@)* 82:5/0/59++5IJG-218/=9
!"#*E;;E((*<)* @ffg+095R325R17/F947=149HA+/F947=32R707>3=59149-4:>297=1F/=9
!"#*E;;E((*')* 82:5/0/59+*+=901/2F9R3F9-%d*+/01470:5/=9
!"#*E;;E(((%)* 94T927C9-=569==-69=C74=9-698:2/576-56/4=>61C5174-./>576-KCPI



!"#*E;;E((E&)* >922-F1T1=174-Ga"+B14F148-C675914-?5=L
!"#*E;;E(&*()* "aA-56/4=C76596-=:B:415-L,,K
!"#*E;;E(&%@)* /4/967B1>-61B74:>297=1F9+561CR7=CR/59-69F:>5/=9
!"#*E;;E(&;()* T/2149++5IJG-218/=9
!"#*E;;E(&;&)* MJG-C723096/=9-,,,-=:B:415->R1
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