
!"HH%"!"

DO CELL WALL STRUCTURES LIMIT XYLELLA FASTIDIOSA DISTRIBUTION IN INOCULATED, 

PIERCE'S DISEASE SUSCEPTIBLE AND RESISTANT GRAPEVINES? 
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"

ABSTRACT 

TO1"*191/)40185")C"=,1+;1ZB"*,B12B1"V=3Y",8"-+2419,81B"*1418*B<"25"/12B5",8"42+5<")8"5O1"2L,/,5>")C"5O1"Xylella fastidiosa VXfY 

425O)-18"5) B4+12*"C+)0"5O1"4),85")C",8C1;5,)8"28*"K/5,0251/>"*191/)4"2"4)4K/25,)8"5O25",B"B>B510,;",8"5O1",8C1;51*"4/2856""TO,B"

B>B510,;"B4+12*")C"5O1"425O)-18",B"/,0,51*"L>"5O1"4,5"010L+281B"V=@BY"5O25"B142+251")81"P>/10"R251+";)8*K,5"C+)0",5B"

81,-OL)+B"28*<"41+O24B<"L>"5O1"4+)*K;5,)8")C"5>/)B1B"28*"4)/>B2;;O2+,*1!+,;O"-1/B"5O25"2+1"4+)*K;1*",8"28*"L/);F"P>/10";1//B"

C)//)R,8-",8C1;5,)86""TO1"R)+F",8"5O,B"4+)4)B2/"R,//"*1B;+,L1"5O1"4)/>B2;;O2+,*1B")C"=@B<"5>/)B1";1//"R2//B"28*"-1/B"L>"KB,8-"

,00K8)O,B5);O10,;2/"5))/B"28*"*151+0,81"RO15O1+"B,5K25,)8B",8"RO,;O"-+2419,81",8C1;5,)8"R,5O"Xf *)1B"8)5"+1BK/5",8"=3"2+1"

B,5K25,)8B",8"RO,;O"=@",851-+,5>",B"8)5"*,B+K451*"L>"5O1"425O)-18"B)"5O25"425O)-18"B4+12*",B"/,0,51*"L>",852;5"=@B"28*m)+"

4+)*K;5,)8")C"5>/)B1B")+"-1/B6"

"

INTRODUCTION 

TO1",85+)*K;5,)8")C"Xylella fastidiosa (Xf) 5)"-+2419,81"P>/10"5,BBK1B")C518"+1BK/5B",8"=,1+;1pB"*,B12B1"V=3Y"28*<"K/5,0251/><"5)"

9,81"*125O6"":191+2/"B5K*,1B")91+"5O1"42B5"C,91">12+B"O291",8*,;251*"5O25"5O1"1P428B,)8")C"5O1"/);2//>",85+)*K;1*<"+1/25,91/>"

B02//"4)4K/25,)8")C"Xf ;1//B"5O+)K-O)K5"5O1"9,81<";+125,8-"2"B>B510,;",8C1;5,)8<",B"5O1";2KB1")C"9,81"*125O"Ve+,9281F"28*"

U2/F1+<"HII'W"f2L29,5;O<"HIIGW"f,8<"HII'W"f,8*)R<"HIIa2<"L<"HIIG2<"LW"()B5"28*"@255O1RB<"HIIGY6""TO1",8*,9,*K2/"1/10185B"

)C"5O1"R251+!;)8*K;5,8-"5KL1B",8"P>/10"2+1"B142+251*"C+)0")81"28)5O1+"L>"5O1"B)!;2//1*"4,5"=@B<"4+,02+>";1//"R2//"uC,/51+Bu"

RO)B1"01BOR)+F",B"5))"B02//"5)"41+0,5"Xf"42BB2-1"Vf2L29,5;O"15"2/6<"HII&Y6""TOKB<",5"O2B"L118"-181+2//>"L1/,191*"5O25"5O1"

425O)-18"KB1B";1//"R2//!*1-+2*,8-"18S>01B"VDU37BY"5)"*,-1B5"5O1"4)/>B2;;O2+,*1B")C"5O1"=@B<")418,8-"5O1"4+,02+>";1//"R2//"

L2++,1+"28*"41+0,55,8-"5O1"B>B510,;"1P428B,)8")C"5O1"425O)-18"4)4K/25,)86"

"

TO1"-18)01")C"Xf";)852,8B"-181B"18;)*,8-"4)/>-2/2;5K+)82B1"V=XY"28*"2"C1R"v!#<&!18*)!-/K;282B1B"V7X2B1Y<"DU37B"5O25"

*,-1B5";1//"R2//"41;5,8"28*"P>/)-/K;28"4)/>01+B<"+1B41;5,91/>6"":K;O"18S>01B"2+1"-))*";28*,*251B"C)+"425O)-18"C2;5)+B"5O25"

C2;,/,5251"Xf"B>B510,;"0)910185"28*"=3"*191/)401856""TO,B"BK44)B,5,)8"O2B"L118"BK44)+51*"L>"B191+2/"B5K*,1B"41+C)+01*"

)91+"5O1"42B5"B191+2/">12+B6""()41+"15"2/6"VHIIGY"+14)+51*"5O1"-181+25,)8")C"2"=X!*1C,;,185"B5+2,8")C"Xf"28*"BO)R1*"5O25",5"R2B"

K82L/1"5)";2KB1"=3"B>045)0B<"5OKB",*185,C>,8-"5O1"425O)-18pB"=X"2B"2"=3"9,+K/18;1"C2;5)+6"f2L29,5;O"15"2/6"VHIIaY"+14)+51*"

5O25",85+)*K;5,)8")C"=X"28*"7X2B1",85)"1P4/2851*"B510B")C"K8,8C1;51*"-+2419,81B";2KB1*"5O1"L+12F2-1")C"5O1"=@";1//"R2//"

815R)+F"28*<"BKLB1\K185/>"Vf2L29,5;O<"HIIGY<"5O25"BKLB5+251B"C)+"5O1B1"18S>01B<"41;5,8B"28*"P>/)-/K;28B<"2+1"4+1B185",8"

-+2419,81"=@B6"

"

(1B12+;O",8"5O1"/2L)+25)+>")C"5O1"=h")8"5O1"4+1B185"4+)4)B2/"O2B"BO)R8"5O25"=X!,8O,L,5,8-"4+)51,8B"V=Xh=BY"/,0,5"5O1"

*191/)40185")C"=3",8"-+2419,81B"V.-w1+)"15"2/6<"HII'Y6""(1B12+;O",8"D))41+25)+":5191"f,8*)RpB"4+)-+20"O2B"C);KB1*")8"5O1"

+)/1")C"2"*,CCKB,L/1"B,-82/"C2;5)+"4+)*K;1*"L>"Xf ,8";)85+)//,8-"5O1"425O)-18pB"1P4+1BB,)8")C"9,+K/18;1"CK8;5,)8B"5O25"2CC1;5"

RO15O1+"5O1"425O)-18"B4+12*B"B>B510,;2//>",8"-+2419,81B"28*";2KB1B"=3"or does not"Vf,8*)R<"HIIG2<"LY6""D))41+25)+".8*>"

U2/F1+"28*"O,B";)//12-K1B"O291",*185,C,1*"2"-+2419,81"\K285,525,91"5+2,5"/);,"V[TfY"5O25";)852,8B"5O1"=3"+1B,B528;1"VPdR1Y"

/);KB"VU2/F1+"28*"(,2S<"HIIGY"5O25"19185K2//>"R,//"L1"*14/)>1*",8"-+2419,81"-18)5>41B"5O25"R,//"O291"18O28;1*"+1B,B528;1"5)"

=36""U2/F1+<"f,8*)R"28*"D))41+25)+"N)8-"f,8"Vf,8<"HIIGY<"O291"2//"02*1"KB1")C"825K+2/"92+,25,)8B",8"5O1"=3"

+1B,B528;1mBKB;145,L,/,5>")C"*,CC1+185"-+241"-1+04/2B0",8")+*1+"5)"K8*1+B528*"5O1"C2;5)+B"5O25",8C/K18;1"Xf 0)910185",8"

-+2419,81B"28*<"5O1+1C)+1<"=3"*191/)401856""h5",B"+12B)82L/1"5)"2BBK01"5O25"*,CC1+185,2/"=3"BKB;145,L,/,5>")C"-+241"-18)5>41B"

,B"*151+0,81*"L>"V#Y"-1815,;"92+,25,)8",8"=@"L2++,1+B"5)"425O)-18"0)910185W"*,CC1+18;1B",8"4)+)B,5><"4)/>B2;;O2+,*1"

;)04)B,5,)8")+"BKB;145,L,/,5>"5)"XfpB"DU37B")+m28*"VHY"5O1"4)B5!,8C1;5,)8"*14/)>0185")C"5>/)B1B"28*"-1/B<"C2;5)+B"5O25";)K/*"

+1B5+,;5"5O1"425O)-18"5)"5O1"C1R"91BB1/B",85)"RO,;O",5"O2B"L118",85+)*K;1*6"

"

UO,/1"5O1"4+)*K;5,)8")C"-1/B"28*"5>/)B1B",8"+1B4)8B1"5)",8C1;5,)8"O2B"L118"1P20,81*",8"B191+2/"4+)-+20B"V16-6<"f,8<"HII'W"

:51918B)8"15"2/6<"HII&Y<"5O,B"O2B"8)5"L118"*)81"KB,8-"51;O8,\K1B"5O25";28"B41;,C,;2//>",*185,C>"5O1"4)/>B2;;O2+,*1B"5O25"02F1"
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K4"5O1"-1/B"28*"5>/)B1"R2//B6""TO1"K5,/,5>")C",00K8)O,B5);O10,;2/"51;O8,\K1B",8",*185,C>,8-"5O1"4)/>B2;;O2+,*1B")C"-+2419,81"

=@B"O2B"+1;185/>"L118"*10)8B5+251*"L>"D)!=h":K8"Vf2L29,5;O<"HIIGY6""TO1B1"51;O8,\K1B"02>";)85+,LK51"5)"28"K8*1+B528*,8-"

)C"5O1"*,CC1+18;1B",8"P>/10"R251+!;)8*K;5,8-";1//"B5+K;5K+1B"5O25"O291"L118"5O)K-O5"L>"028>"5)"O)/*"5O1"F1>"5)"-+2419,81"

+1B,B528;1"5)"=36""TO,B"4+)4)B2/"R,//"KB1"5O1B1"51;O8,\K1B",8"B191+2/"B>B510B"RO1+1"*,CC1+185,2/"+1B,B528;1"5)"=3"O291"L118"

BO)R8",8")+*1+"5)")L52,8"5O1"*152,/1*"B5+K;5K+2/"28*"B425,2/",8C)+025,)8"5O25"02>"O1/4"1P4/2,8"RO>"B)01"-+2419,81"-18)5>41B"

2+1"+1B,B5285"5)"=3"RO,/1")5O1+B"2+1"8)56""h5",B",04)+5285"5)"8)51"5O25"RO,/1"5O1"+1B12+;O",8"5O,B"4+)-+20",B"/,F1/>"5)"18O28;1")K+"

K8*1+B528*,8-")C"-+2419,81"=3"+1B,B528;1",5"R,//"8)5"/12*",001*,251/>"5)"81R"244+)2;O1B"5)"=3";)85+)/6"

"

OBJECTIVES  

#6" 3151+0,81",C"5O1"*191/)40185")C"P>/10")LB5+K;5,)8B"V5>/)B1B"28*"41;5,8!+,;O"-1/BY"28*"5O1"4)/>B2;;O2+,*1"B5+K;5K+1"28*"

,851-+,5>")C"4,5"010L+281B"2+1"2CC1;51*"L>"Xf ,8);K/25,)8")C"-+2419,81B"5+28BC)+01*"5)"1P4+1BB"5O1"=Xh="C+)0"412+"28*"

)5O1+"4/285"B41;,1B",8"+))5B5);FB"28*",8"B;,)8B6"""

H6" 3151+0,81"RO15O1+"5O1+1"2+1"*,CC1+18;1B",8"4,5"010L+281"4)+)B,5>")+"4)/>B2;;O2+,*1"B5+K;5K+1"L15R118"+1B,B5285"28*"

BKB;145,L/1"-+2419,81B6""T)"RO25"1P5185"2+1"5O1B1"=@";O2+2;51+,B5,;B"28*"5O1"4+)*K;5,)8")C"5>/)B1B"28*"-1/B"0)*,C,1*"L>"

,85+)*K;5,)8")C"Xf 5)"=3!+1B,B5285"28*"!BKB;145,L/1"-18)5>41Bs""""

%6" 3151+0,81"5O1"1P5185"5)"RO,;O";O28-1B",8"425O)-18"9,+K/18;1"+1BK/5,8-"C+)0"2/51+1*"4+)*K;5,)8")C"*,CCKB,L/1"B,-82/"C2;5)+"

V3:`Y";)++1/251"R,5O"5O1"24412+28;1")C"5>/)B1B<"-1/B"28*"*202-1*"=@B",8",8);K/251*"9,81B6"""

&. 3151+0,81"RO15O1+"5O1",042;5B")C",8);K/25,)8")8"=@",851-+,5>"28*"5O1"4+)*K;5,)8")C"92B;K/2+"B>B510");;/KB,)8B"

,*185,C,1*",8"51B51*"-+118O)KB1!;K/5K+1*"9,81B"2/B)");;K+",8",8C1;51*"9,81B"-+)R,8-",8"5O1"C,1/*6"

"

RESULTS AND DISCUSSION 

TO1"4+,02+>"R)+F")8"5O,B"4+)Q1;5"R,//"L1"41+C)+01*"25"5O1"A8,91+B,5>")C"U,B;)8B,8!:51918B"=),85<"RO1+1"D)!=h"3+6"[,28-"

:K8",B"28".BB56"=+)C1BB)+6""TO1"4+)Q1;5",B";K++185/>"CK8*1*")8/>"C)+"5O1"C,+B5")C"5O1"5R)">12+B")C"R)+F"5O25"R1+1"4+)4)B1*",8"

M28K2+><"HIId6""A8C)+5K8251/><"L1;2KB1"3+6":K8"*,*"8)5"O291"2"O,B5)+>")C"CK8*,8-"C+)0"5O1"D3`."25"O,B"K8,91+B,5><"O1";)K/*"

8)5"L1"u2*928;1*u"+1B12+;O"BK44)+5"C+)0"O,B"]CC,;1")C"(1B12+;O<"5OKB"O,B"CK//"1CC)+5"25"U,B;)8B,8";)K/*"8)5"L1"B52+51*"K85,/"5O1"

BKL!;)85+2;5";)K/*"L1"1B52L/,BO1*"R,5O"AD"329,B"28*"AD3";)K/*"8)5"1B52L/,BO"5O25"K85,/"CK8*,8-"R2B"292,/2L/1"C+)0"5O1"

D3`."V0,*!.K-KB5Y6""b191+5O1/1BB"R1"O291"02*1";)8B,*1+2L/1"4+)-+1BB<"4+,02+,/>",8"*191/)4,8-"5O1"51;O8,\K1B"+1\K,+1*"C)+"

2**+1BB,8-")K+"C)K+")LQ1;5,91B",8"B191+2/"-+241"-1815,;"L2;F-+)K8*B6""U1"O291"BO)R8"5O25"=@B")C"5O1B1"*,CC1+185"-+241B"

;)852,8"O)0)-2/2;5K+)828B<"5O1"52+-15";1//"R2//"BKLB5+251"C)+"5O1"Xf =X"u=3"9,+K/18;1"C2;5)+<k"B155,8-"5O1"B52-1"C)+"5O1"

*152,/1*"B5K*,1B",*185,C,1*"K8*1+"]LQ1;5,91"#6""U1"O291"2/B)"L1-K8"*1B;+,L,8-"92+,25,)8B",8"5O1"-+)BB"92B;K/2+"B>B510"

2+;O,51;5K+1B")C"5O1"*,CC1+185"-+241"-1+04/2B0B6"""

"

TO1"C)//)R,8-"C,91"-+241"B41;,1Bm;K/5,92+B")C"*,CC1+185"BKB;145,L,/,5,1B"5)"=3"O291"L118"B1/1;51*"C)+")K+"1P41+,0185^"Vitis 

vinifera";96"DO2+*)882>"VBKB;145,L/1Y<"V. vinifera";96"(,1B/,8-"V/1BB"BKB;145,L/1Y<"Muscadinia rotundifolia"VO,-O/>"5)/1+285Y<"

d$!I$Id"28*"d$!I$#G"VL)5O"2+1"B1/1;51*"C+)0"V. arizonica"P"vinifera"28*"2+1"+1B,B5285"5)"=3Y6""U1"O291"BK;;11*1*",8"KB,8-"

5R)"0)8);/)82/";1//"R2//"285,L)*,1B"VMh@"'"28*"Mh@"GY"5)"*,B5,8-K,BO"41;5,8"R2//";)04)8185B")C"5O1"/,9,8-"42+18;O>02";1//B"

2*Q2;185"5)"R251+!;)8*K;5,8-"91BB1/B")C"5O1"B1;)8*2+>"P>/10"5,BBK1"VR))*Y",8"DO2+*)882>"28*"(,1B/,8-"VFigure 1Y6""]K+"

+1BK/5B",8*,;251"5O25"O)0)-2/2;5K+)828B"VNXBY"R,5O"*,CC1+185"/191/B")C"015O>/"1B51+,C,;25,)8"2+1"4+1B185",8"=@B"L15R118"

91BB1/B"2B"R1//"2B"L15R118"91BB1/"28*"2P,2/"42+18;O>02";1//B"VFigure 1A-CY6""D1//"R2//B")C"*191/)4,8-"5>/)B1B"VFigure 1DY"

28*",881+"B1;)8*2+>"R2//")C"P>/10"C,L1+B"VFigures 1C and DY"2/B)";)852,81*"5O1"NXB6"h8")K+"81P5"B514<"5O1"4+)5);)/B"

1B52L/,BO1*"R,//"L1"KB1*"5)",*185,C>"NXB",8"5O1")5O1+"-+241"B41;,1Bm;K/5,92+B<"42+5,;K/2+/>",8"=@B"5O25"2+1"5O)K-O5"5)"L1"5O1"

L2++,1+B"5O25"BO)K/*"/,0,5"B>B510,;"B4+12*")C"Xf ,8"-+2419,81B6"":)01")5O1+"R2//"285,L)*,1B"VDD(D!@#"28*"H`&"15;6Y"R,//"2/B)"

L1"51B51*"5)"*151;5")5O1+"4)BB,L/1";1//"R2//";)04)8185B"V41;5,8B"28*"P>/)-/K;28BY",8"2//"5O1"C,91"-+241"-+)K4B6""]K+"K/5,0251"

-)2/",B"5)"KB1"5O1B1"5))/B"C)+"/);2/,S1*";1//"R2//";)04)8185"9,BK2/,S25,)8"5)"*151+0,81"RO15O1+"5O1"4)B5!,8);K/25,)8",851-+,5>"

)C"4,5"010L+281B"*,CC1+B"L15R118"=3!BKB;145,L/1<"!5)/1+285"28*"!+1B,B5285"-+241"-1+04/2B0"V]LQ1;5,91B"#"5)"%Y6"

"

A8*1+B528*,8-"91BB1/"0)+4O)/)->",B"1BB185,2/"5)"1/K;,*251"28>"4)BB,L/1"*,CC1+18;1B",8"BKB;145,L,/,5>")C"5O1B1"-+241"-+)K4B<"

5OKB"R1"O291"2/B)"02*1"B)01"2825)0,;2/"282/>B1B")C"B1;)8*2+>"P>/106""]K+"+1BK/5B",8*,;251"5O25"5O1+1"2+1"02Q)+"*,CC1+18;1B"

20)8-"5O1B1"-+)K4B",8"5O1"2++28-10185<"*18B,5>"28*"*,20151+")C"91BB1/B6"h8"(,1B/,8-"VFigure 2A and EY"28*"DO2+*)882>"

VFigure 2DY<"91BB1/B"2+1"+1/25,91/>"1918/>"*,B5+,LK51*",8"P>/10<"2+1"0)B5/>"B)/,52+>"28*"O291"/1BB"*,CC1+18;1"5)")81"28)5O1+",8"

B,S16""g1BB1/"*18B,5>",B"2/B)";/)B1",8"5O1B1"5R)";K/5,92+B"V%&6am00H",8"DO2+*)882>"28*"%I6Gm00H",8"(,1B/,8-Y6""N)R191+<"

91BB1/"*,20151+B",8"DO2+*)882>"Vad6H""0Y"2+1"-181+2//>"B02//1+"5O28"5O)B1",8"(,1B/,8-"Vd&6G""0Y6""h8"d$!I$#G<"91BB1/B"2+1"8)5"

K8,C)+0/>"*,B5+,LK51*",8"P>/10"5,BBK1"R,5O"2"*18B,5>")C"&H6dm00H6""TO1>"2+1"KBK2//>"B)/,52+>")+",8"0K/5,4/1B")C"%!'";1//B6"
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