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XYLELLA FASTIDIOSA TRANSMISSION BY GLASSY-WINGED SHARPSHOOTERS AND 

SMOKETREE SHARPSHOOTERS FROM ALTERNATE HOSTS TO GRAPEVINES 
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ABSTRACT 

TO1"-)2/")C"5O,B"4+)Q1;5",B"5)"192/K251"5O1",04)+528;1")C"028>";)00)8"R11*<"2-+,;K/5K+2/<"28*";)91+";+)4"4/285B"5O25"2+1"

C)K8*",8";/)B1"4+)P,0,5>"5)"9,81>2+*B"2B"B)K+;1B")C"Xylella fastidiosa"VXfY"C+)0"RO,;O"-/2BB>!R,8-1*"BO2+4BO))51+"VXU::Y"

28*"B0)F15+11"V:T::Y"BO2+4BO))51+B";28"2;\K,+1"28*"5+28B0,5"Xf",85)"-+2419,81B6""h8")K+"B5K*,1B<"R1"R1+1"K82L/1"5)"+1;)91+"

Xf"C+)0"L1//"41441+<";)55)8<"BK8C/)R1+<"O)+B1R11*<"288K2/"C1B;K1"}n)++)Z<"L,+*BC))5"5+1C),/<")+"BK*28-+2BB"4/285B6""Xf"R2B"

BK;;1BBCK//>",B)/251*"C+)0"811*/1!,8);K/251*"2/C2/C2<"L2B,/<"/,02"L128<"5)025)<"-))B1C))5<":428,BO"L+))0<"5+11"5)L2;;)<"288K2/"

+>1-+2BB<"L/2;F"0KB52+*<"E/28*)"L+)01<"b1R"n12/28*"RO,51";/)91+<"N>F)8"+)B1";/)91+<";)R412<"C292"L128<"C,1/*"412<"012*)R"

L2+/1><"28*"D2/,C)+8,2"+1*")25B6""U1"O291"*151+0,81*"5O25":T::";28"5+28B0,5"Xf"L15R118"C292"L128"4/285B<"L15R118"2/C2/C2"

4/285B<"28*"C+)0"2/C2/C2"5)"-+2419,81B6""U1"R1+1"K82L/1"5)"*151;5"BK;;1BBCK/"5+28B0,BB,)8"C+)0"C292"L128!5)!-+2419,81<"

5)025)!5)!5)025)<"5)025)!5)!-+2419,81<";)R412!5)!;)R412<")+";)R412!5)!-+2419,816"".//"%a":T::"*,1*")8"-))B1C))5"L1C)+1"

5O1"18*")C"5O1"&d!O+"2;\K,B,5,)8"2;;1BB"41+,)*<",8*,;25,8-"5O25"-))B1C))5",B"2"4))+"O)B5"C)+":T::6""X))B1C))5"2/B)"24412+B"5)"

L1"2"4))+"O)B5"C)+"Xf6""U1"O291";)8C,+01*"BK;;1BBCK/"5+28B0,BB,)8")C"Xf"L>"XU::"C)+";)R412!5)!;)R412"28*"5)025)!5)!

5)025)"51B5B"VTable 3Y6""XU::"5+28B0,BB,)8")C"Xf"C+)0";)R412!5)!-+2419,81")+"5)025)!5)!-+2419,81";)K/*"8)5"L1"*151;51*6"

 

INTRODUCTION"
]91+"#&I"4/285B"2+1"F8)R8"5)"O)B5"=,1+;1ZB"*,B12B1"V=3Y"B5+2,8B")C"Xylella fastidiosa (Xf)"VD)B52"15"2/6"HII&<"`+1,52-"#$'#<"

(2QK"15"2/6"#$dI<"#$d%<":O24/28*"15"2/6"HIIa<"U,B5+)0"28*"=K+;1//"HII'<"

O554^mmRRR6;8+6L1+F1/1>61*KmP>/1//2m5104mO)B5B6O50Y6""@28>")C"5O1B1"4/285B"2+1"C)K8*",8";/)B1"4+)P,0,5>"5)"9,81>2+*B<"28*"

B)01"2+1"1918"KB1*"2B";)91+";+)4B",8"9,81>2+*B"V:5251R,*1"h=@"=+)-+20"HIIGY6""UO,/1";)8B,*1+2L/1"+1B12+;O"O2B",*185,C,1*"

Xf"O)B5B<"/,55/1"R)+F"O2B"L118"*)81"5)"*151+0,81",C"BO2+4BO))51+B";28"2;\K,+1"5O1"L2;51+,2"C+)0"5O1B1"O)B5B"28*"5+28B0,5",5"5)"

-+2419,81B6""hC"5O,B"*)1B"8)5");;K+<"5O18"5O1"2/51+8251"O)B5",B")C"/,55/1";)8B1\K18;1",8"=3"14,*10,)/)->6""D)891+B1/><"4/285B"

5O25";)85+,LK51",8);K/K0"C)+"BO2+4BO))51+"2;\K,B,5,)8"28*"5+28B0,BB,)8"5)"-+241"BO)K/*"L1"+10)91*",C"-+)R1+B"R,BO"5)"+1*K;1"

4+,02+>"B4+12*",85)"5O1,+"9,81>2+*B6"

"

T)"BK;;1BBCK//>",04/10185"2"4+)-+20"5)"+10)91"425O)-18"B)K+;1B<"R1"C,+B5"0KB5",*185,C>"5O)B1"B)K+;1B6""TO1",85+)*K;5,)8"

,85)"D2/,C)+8,2")C"XU::<"28",8B1;5"R,5O"2"L+)2*"O)B5"+28-1<"5O1)+15,;2//>",8;+12B1B"5O1"4+)L2L,/,5>")C"*,B12B1"B4+12*"C+)0"5O1"

5O1B1"2/51+8251"O)B5"4/285B"5)"-+2416""`)+"5O,B"5)");;K+<"XU::"0KB5"C11*")8"5O1",8C1;51*"4/285",8"BK;O"2"R2>"5)"2;\K,+1"Xf"C+)0"

4/285<"28*"BK;;1BBCK//>"5+28B0,5"5O1"2;\K,+1*"425O)-18"5)"-+2419,81B6""UO,/1"B5K*,1B"O291"BO)R8"01;O28,;2/"28*",8B1;5"

5+28B0,BB,)8"5)"R,*1"92+,15>")C"2/51+8251"O)B5B"V`+1,52-"#$'#<"=K+;1//"28*":2K8*1+B"#$$$Y<"5O1>"O291"*10)8B5+251*"

5+28B0,BB,)8"C+)0")8/>"2"O28*CK/")C"2/51+8251"O)B5B"5)"-+2419,81B"VN,//"28*"=K+;1//"#$$'<"#$$GY6""U1"2+1"K82R2+1")C"+1B12+;O"

4KL/,BO1*")8"5+28B0,BB,)8")C"Xf<"=3"B5+2,8<"C+)0"2/51+8251"O)B5B",85)"-+2419,81B"KB,8-"XU::")+":T::<"2"825,91"D2/,C)+8,2"

BO2+4BO))51+"2/B)"C)K8*",8"-+241"-+)R,8-"+1-,)8B<"2B"5O1"91;5)+6"

"

OBJECTIVES 

AB,8-"XU::"28*":T::"91;5)+B^"

#6 792/K251"5O1"2;\K,B,5,)8"28*"5+28B0,BB,)8")C"Xf"5)"-+2419,81B"C+)0"2-+,;K/5K+2/";+)4"4/285B"F8)R8"5)"L1"=3"O)B5B"5O25"2+1"

-+)R8",8"5O1"9,;,8,5>")C"9,81>2+*B6"

H6 792/K251"5O1"2;\K,B,5,)8"28*"5+28B0,BB,)8")C"Xf"5)"-+2419,81B"C+)0"R11*"4/285B"F8)R8"5)"L1"=3"O)B5B"5O25"2+1"-+)R8",8"

5O1"9,;,8,5>")C"9,81>2+*B6"

%6 792/K251"5O1"2;\K,B,5,)8"28*"5+28B0,BB,)8")C"Xf"5)"-+2419,81B"C+)0"9,81>2+*";)91+";+)4"4/285B6"

"

RESULTS AND DISCUSSION 

TR185>!C)K+")C"&H"4+)4)B1*"4/285"B41;,1B"O291"L118"811*/1!,8);K/251*"R,5O"Xf"VTable 1Y6""Xf"*)1B"8)5"24412+"5)"L1"2L/1"5)"

BK+9,91",8"L1//"41441+<";)55)8<"BK8C/)R1+<"O)+B1R11*<"288K2/"C1B;K1"}n)++)<Z"L,+*BC))5"5+1C),/<")+"BK*28-+2BB"4/285B6""."C1R"

4)B,5,91B"R1+1"*151;51*"25"5R)"R11FB"4)B5!,8);K/25,)8"R,5O"7fh:."C)+"L1//"41441+<";)55)8<"28*"O)+B1R11*<"LK5"8)"4/285B"

51B51*"4)B,5,91"L>"7fh:."25"C)K+!R11FB<"8)+"R1+1"5O1>"4)B,5,91"L>";K/5K+1<",8*,;25,8-"2"4)BB,L/1"5+28B,185",8C1;5,)8")+"

*151;5,)8")C"*12*"Xf";1//B"L>"12+/>"7fh:.6""DK/5K+1B"R1+1";/128"28*"81-25,91"C)+"Xf6"":K8C/)R1+"51B51*"4)B,5,91"L>"7fh:."C)+"

2//"HI"4/285B<"LK5"5O1";K/5K+1B"R1+1";/128"28*"81-25,916""N)R191+<"5O1"BK8C/)R1+"2/B)"*,1*"91+>"\K,;F/><"RO,;O"02>"1P4/2,8"

RO>",5"R2B"8)5"*151;51*"L>";K/5K+16""U1"R,//"+14125"811*/1",8);K/25,)8B"C)+"5O,B"4/285"B41;,1B"5O,B"R,851+6""`,82/"51B5B"2+1"

418*,8-"C)+"L,+*BC))5"5+1C),/"28*"288K2/"C1B;K1"L1C)+1"R1";28";)0C)+52L/>"B2>"5O1>"2+1"8)5"O)B5B"C)+"Xf6"
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"

Xf"R2B"BK;;1BBCK//>",B)/251*"C+)0"811*/1!,8);K/251*"2/C2/C2<"L2B,/<"/,02"L128<"5)025)<"-))B1C))5<":428,BO"L+))0<"5+11"5)L2;;)<"

288K2/"+>1-+2BB<"L/2;F"0KB52+*<"E/28*)"L+)01<"b1R"n12/28*"RO,51";/)91+<"N>F)8"+)B1";/)91+<";)R412<"C292"L128<"C,1/*"412<"

012*)R"L2+/1><"28*"D2/,C)+8,2"+1*")25B6""U1"*,*"8)5",B)/251"Xf"C+)0"L2B,/"K85,/"#a"R11FB"4)B5!,8);K/25,)86"".//"7fh:."51B5B"

C)+"E2B,/"R1+1"4)B,5,91<",8;/K*,8-"C)+"5O1"81-25,91";)85+)/B<",8*,;25,8-"5O25"5O1";)001+;,2/"F,5"C)+"Xf"C+)0".-*,2<"h8;6<",B"8)5"

BK,52L/1"C)+"51B5,8-"5O,B"4/285"B41;,1B6""TO1";K/5K+1B"C)+"5O1"81-25,91";)85+)/B"R1+1"2/R2>B"81-25,91<",8;/K*,8-"25"#a!R11FB"

4)B5!,8);K/25,)8"RO18"5O1")5O1+";K/5K+1B"R1+1")L52,81*6"

"

Table 1. "7fh:."28*";K/5K+1"+1BK/5B"C)+"4/285"B41;,1B"811*/1!,8);K/251*"R,5O"Xf6"

"""""~""""""""`2/B1"4)B,5,91B6"

"""""~~""""""@)B5")+"2//"4)B,5,91B",8"H!R11F"7fh:."51B5W"4)BB,L/1"5+28B,185",8C1;5,)8")+"*12*";1//B"*151;51*6"

"""""~~~""""g1+>"B/)R!-+)R,8-"Xf<"*151;51*"R1//"2C51+"&!R11FB6"

"""""~~~~""`292"L128";)852,8B"028>")5O1+"0,;+))+-28,B0B"5O25";)8520,8251"28*"4+)L2L/>")LB;K+1"4)B,5,91";K/5K+1"+1BK/5B6""

./B)<"C292"L128""");;2B,)82//>"4+)*K;1B"C2/B1"4)B,5,91B"L>"7fh:.6"

"

"

h8B1;5"5+28B0,BB,)8B"O291"L118"*)81"C)+"L)5O"91;5)+B")8"2/C2/C2<";)R412<"C292"L128<"5)025)<"L2B,/<"28*"-))B1C))5"VTables 2 

and 3Y6""U1";)8C,+01*"BK;;1BBCK/"5+28B0,BB,)8")C"Xf"L>":T::"C)+"C292"L128!5)!C292"L128<"2/C2/C2!5)!2/C2/C2<"28*"2/C2/C2!5)!

-+2419,81"VTable 2Y6""TO1+1C)+1<":T::";28"5+28B0,5"Xf"L15R118"C292"L128"4/285B<"L15R118"2/C2/C2"4/285B<"28*"C+)0"2/C2/C2"5)"

-+2419,81B6""U1"R1+1"K82L/1"5)"*151;5"BK;;1BBCK/"5+28B0,BB,)8"C+)0"C292"L128!5)!-+2419,81<"5)025)!5)!5)025)<"5)025)!5)!

-+2419,81<";)R412!5)!;)R412<")+";)R412!5)!-+2419,816"".//"%a":T::"*,1*")8"-))B1C))5"L1C)+1"5O1"18*")C"5O1"&d!O+"

2;\K,B,5,)8"2;;1BB"41+,)*"V..=Y<",8*,;25,8-"5O25"-))B1C))5",B"2"4))+"O)B5"C)+":T::6""X))B1C))5"2/B)"24412+B"5)"L1"2"4))+"O)B5"

C)+"Xf<"2B"C1R";K/5K+1B"R1+1")L52,81*"C+)0"811*/1!,8);K/251*"4/285B<"28*"2//"R1+1"1P5+101/>"B/)R"-+)R,8-<"1P;145"C)+")816""

T+28B0,BB,)8"51B5B"KB,8-":T::")8"L2B,/"2+1"K8*1+R2>"25"5O1"5,01")C"5O,B"R+,5,8-"28*"+1BK/5B"2+1"8)5">15"292,/2L/16"

U1"O291";)8C,+01*"BK;;1BBCK/"5+28B0,BB,)8")C"Xf"L>"XU::"9,2";K/5K+1"C)+";)R412!5)!;)R412"28*"5)025)!5)!5)025)"51B5B"

VTable 3Y6""XU::"5+28B0,BB,)8")C"Xf"C+)0";)R412!5)!-+2419,81")+"5)025)!5)!-+2419,81";)K/*"8)5"L1"*151;51*6""T+28B0,BB,)8"

51B5B"C)+"XU::")8"2/C2/C2"2+1"K8*1+R2>"28*"5O1"+1BK/5B"2+1"418*,8-6""]8/>"C)K+")C"H&"XU::"BK+9,91*"5O1"&d!O+"2;\K,B,5,)8"

T>41" D)00)8"b201" :;,185,C,;"b201" 7fh:."x" DK/5K+1"x"
Xf"

(1;)91+1*s"

./C2/C2" Medicago sativa HImHI" #&mHI" i1B"

E2B,/" Ocimum basilicum HImHI~" #ImHI" i1B"

E1//"=1441+" Capsicum annuum 'mHI~~" ImHI" b)"

D)55)8<"A4/28*" Gossypium hirsutum Hm#'~~" Im#'" b)"

f,02"E128<"`)+*O))F"H&H" Phaseolus lunatus Hm#d" #m#d" i1B"

.-+,;K/5K+1"

D+)4B"

"

T)025)<"(K5-1+B" Solanum lycopersicum #'m%$" dm%d" i1B"

D)00)8":K8C/)R1+"

V;)001+;,2/"92+,15>Y"
Helianthus annuus HImHI~" ImHI" b)"

X))B1C))5" Chenopodium sp. Gm&I~~~" 'm%%" i1B"

N)+B1R11*" Conyza Canadensis HmHI~~" ImHI" b)"

:428,BO"E+))0" Spartium junceum #GmHI" #GmHI" i1B"

U11*B"

T+11"T)L2;;)" Nicotiana sp. #HmHI~~" HmHI" i1B"

.88K2/"(>1-+2BB" Festuca sp. amHI" amHI" i1B"

.88K2/"`1B;K1<"n)++)" Lolium multiflorum ImHI" ImHI"
`,82/"51B5"

418*,8-"

E/2;F"@KB52+*" Brassica nigra #GmHI" #%mHI" i1B"

E/28*)"E+)01" Bromus hordeaceus #amHI" #%mHI" i1B"

E,+*BC))5"T+1C),/" Lotus spp. #ImHI" ImHI"
`,82/"51B5"

418*,8-"

D/)91+<"b1R"n12/28*"UO,51" Trifolium repens #'mHI" HmHI" i1B"

D/)91+<"N>F)8"()B1" Trifolium hirtum #amHI" #ImHI" i1B"

D)R412<"D2/,C)+8,2"E/2;F1>1" Vigna unguiculata HHm&I" #am%'" i1B"

`292"E128<"U,8*B)+" Vicia faba %Im&I" GmHI~~~~" i1B"

`,1/*"=12<"@,+28*2" Pisum sativum #&m%$" %m##" i1B"

@12*)R"E2+/1>" Hordeum brachyantherum $mHI" &mHI" i1B"

]25<"D2/,C)+8,2"(1*" Avena sativa #HmHI" HmHI" i1B"

D)91+"

D+)4B"

"

:K*28-+2BB" Sorghum bicolor var. sudanense ImHI" ImHI" b)"
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2;;1BB"41+,)*"V..=Y")8"-))B1C))56""TO1"BK+9,9,8-"C)K+",8B1;5B"R1+1"4/2;1*")8"2";/128"-+2419,81"51B5"4/285<"2/5O)K-O"5O1>"

24412+1*"5)"L1",8"5O1"4+);1BB")C"*>,8-6""(1BK/5B"C)+"5O1"B,8-/1"-))B1C))5!5)!-+2419,81"51B5"R,//"L1"292,/2L/1"L>"5O1"31;10L1+"

0115,8-6""X))B1C))5"24412+B"5)"L1"2"4))+"O)B5"C)+"Xf<":T::<"28*"XU::<"28*",B"4+)L2L/>",8B,-8,C,;285",8"=3"14,*10,)/)->6""

T+28B0,BB,)8"51B5B"C)+"L2B,/"KB,8-"XU::"O291"L118";)04/151*<"LK5"+1BK/5B"2+1"8)5"292,/2L/1"25"5O1"5,01")C"5O,B"R+,5,8-6"

"

U1"O2*"1B52L/,BO1*";/128<";245,91!+12+1*"XU::"28*":T::"C)+"1P41+,0185B6""N)R191+<"5O1>"R1+1"*1;,0251*"L>"28",8C1B525,)8"

)C"5O1"42+2B,5),*"R2B4<"Gonatocerus ashmeadi 12+/>"5O,B">12+."U1"*151+0,81*"5O1"B)K+;1")C",8C1B525,)8<";)++1;51*",5<"28*"O291"

L118"+1LK,/*,8-"5O1";)/)8,1B"B,8;1":4+,8-"HIId"L>"+1-K/2+/>";)//1;5,8-"2*K/5B"C+)0"5O1"C,1/*"C)+")9,4)B,5,)8",8";245,9,5>6""7--B"

4+)*K;1*"2+1";)//1;51*"C+)0"C,1/*";)/)8,1B"28*"O25;O1*",8"5O1"/2L)+25)+><"28*"5O18"5+28BC1++1*"5)";/128"4/285B6"U1";K++185/>"

O291"2"C1R"OK8*+1*";245,91!+12+1*"8>04OB")C"12;O"B41;,1B<"28*"B191+2/"025,8-"42,+B"28*"-+29,*"C102/1B"B5,//"4+)*K;,8-"1--B6""

U1"+1BK01*",8B1;5"5+28B0,BB,)8"1P41+,0185B",8"12+/>":14510L1+"HIId<"28*"R1"2+1",8"5O1"4+);1BB")C";)8*K;5,8-"5+28B0,BB,)8"

51B5B"2B"5O1";K++185";245,91!+12+1*"8>04OB"+12;O"025K+,5>6""h8"5O1"0128RO,/1<"R1"O291";)85,8K1*"5)"-+)R<"811*/1!,8);K/251<"

28*"192/K251"4)5185,2/"=3"O)B5B"C+)0"5O1"/,B56"

"

"

Table 2."":T::"5+28B0,BB,)8"+1BK/5B"C)+";)R412<"C292"L128<"5)025)<"28*"2/C2/C26"

T+28B0,BB,)8"T1B5" 7fh:."x" DK/5K+1"x"
:K;;1BBCK/"

T+28B0,BB,)8s"

D)R412!5)!D)R412" 'm'" Im'" b)5"*151;51*"

D)R412!5)!X+2419,81" Hm'" Im'" b)5"*151;51*"

D)R412"X+)K4"X+2419,81!5)!X+2419,81"D)85+)/B" %ma" Ima" b)5"*151;51*"

`292"E128!5)!`292"E128" #m'" #m'" i1B"

`292"E128!5)!X+2419,81" &m'" Im'" b)5"*151;51*"

T)025)!5)!T)025)" #m'" Im'" b)5"*151;51*"

T)025)!5)!X+2419,81" %m'" Im'" b)5"*151;51*"

`292"E128mT)025)"X+)K4"X+2419,81!5)!X+2419,81"D)85+)/B" Hm&" Im&" b)5"*151;51*"

./C2/C2!5)!./C2/C2" %m'" Hm'" i1B"

./C2/C2!5)!X+2419,81" Hm'" Hm'" i1B"

./C2/C2"X+)K4"X+2419,81!5)!X+2419,81"D)85+)/B" #m'" #m'" i1B"

X))B1C))5"V8)81"BK+9,91*"..=Y" ImI" ImI" b)"

E2B,/!5)!E2B,/" =18*,8-" =18*,8-" =18*,8-"

E2B,/!5)!X+2419,81" =18*,8-" =18*,8-" =18*,8-"

E2B,/"X+)K4"X+2419,81!5)!X+2419,81"D)85+)/B" =18*,8-" =18*,8-" =18*,8-"

"

"

Table 3. "XU::"5+28B0,BB,)8"+1BK/5B"C)+";)R412<"C292"L128<"5)025)<"-))B1C))5<"28*"L2B,/6"

T+28B0,BB,)8"T1B5" 7fh:."x" DK/5K+1"x"
:K;;1BBCK/"

T+28B0,BB,)8s"

D)R412!5)!D)R412" &m'" Hm'" i1B"

D)R412!5)!X+2419,81" %m'" Im'" b)5"*151;51*"

D)R412"X+)K4"X+2419,81!5)!X+2419,81"D)85+)/B" %m'" Im'" b)5"*151;51*"

`292"E128!5)!`292"E128" Hm'" Im'" b)5"*151;51*"

`292"E128!5)!X+2419,81" #m'" Im'" b)5"*151;51*"

T)025)!5)!T)025)" %m'" #m'" i1B"

T)025)!5)!X+2419,81" Hm'" Im'" b)5"*151;51*"

`292"E128mT)025)"X+)K4"X+2419,81!5)!X+2419,81"D)85+)/B" Hm#I" Im#I" b)5"*151;51*"

E2B,/!5)!E2B,/" =18*,8-" =18*,8-" =18*,8-"

E2B,/!5)!X+2419,81" =18*,8-" =18*,8-" =18*,8-"

E2B,/"X+)K4"X+2419,81!5)!X+2419,81"D)85+)/B" =18*,8-" =18*,8-" =18*,8-"

X))B1C))5!5)!X+2419,81" =18*,8-" =18*,8-" =18*,8-"

./C2/C2!5)!./C2/C2" =18*,8-" =18*,8-" =18*,8-"

./C2/C2!5)!X+2419,81" =18*,8-" =18*,8-" =18*,8-"

./C2/C2"X+)K4"X+2419,81!5)!X+2419,81"D)85+)/B" =18*,8-" =18*,8-" =18*,8-"

"

"

CONCLUSIONS 

TO,B"4+)Q1;5"2**+1BB1B"5O1"HIIa":;,185,C,;":K00,5";251-)+>")C"“Understanding transmission of the disease,k"28*"+1/251B"

*,+1;5/>"5)"5O1"2;\K,B,5,)8"28*"5+28B0,BB,)8")C"Xf"L>"XU::6""h5"2/B)"O2B"+1/1928;1"5)"B191+2/")C"5O1"+1;)0018*25,)8B"

*191/)41*"L>"5O1"b25,)82/".;2*10>")C":;,18;1<"b25,)82/"(1B12+;O"D)K8;,/"VHII&Y6""`,+B5"28*"C)+10)B5<"5O1"*1C,8,5,)8")C"5O1"

D251-)+>"#"+1B12+;O")45,)8",B"5O25",5"jO)/*B"2"+12B)82L/1"4+)0,B1")C"-181+25,8-"BK;;1BBCK/"5))/B"C)+"0282-10185")C"

=3mXU::<"1,5O1+",8"5O1"BO)+5"51+0")+"5O1"/)8-"51+06k""E>"*151+0,8,8-"5O1"4/285B"5O25"5+K/>";)85+,LK51"5)"4+,02+>"B4+12*"L>"

BO2+4BO))51+B<"R1";28"-,91"-+)R1+B"28)5O1+"B5+251->"V,616"+10)9,8-"5O)B1"4/285BY",8"28"1CC)+5"5)"+1*K;1"L2;51+,2/",8);K/K0"



!"H%&"!"

2+)K8*"5O1,+"9,81>2+*B6""TO,B"4+)4)B2/"2/B)"0115B"5O1"-181+2/";+,51+,2"*1C,81*",8"5O1"b(D"+14)+5",8"+1;)0018*25,)8"H6H<")C"

j;)85+,LK5,8-"5)"=3mXU::"0282-10185"28*",5B"BKB52,82L,/,5><k"28*",5"244/,1B"B41;,C,;2//>"5)"+1;)0018*25,)8"%6$")C"

1P20,8,8-"4/285B"jC)+"1CC1;5,91"5+28B0,BB,)8"+251B"C+)0"O)B5"5)"-+2416k"

"

E1//"41441+<";)55)8<"O)+B1R11*<"28*"BK*28-+2BB"*,*"8)5"BKB52,8",8C1;5,)8"2C51+"811*/1!,8);K/25,)8"R,5O"Xf<",8*,;25,8-"5O25"5O1B1"

4/285B"2+1"91+>"K8/,F1/>"5)"O2+L)+"Xf",8C1;5,)8",8"5O1"C,1/*6""TO,B",B"1B41;,2//>"-))*"81RB"2L)K5"O)+B1R11*"B,8;1",5",B"28"

1P5+101/>";)00)8"R11*",8"9,81>2+*B"28*",B"+14)+51*"2B"+1B,B5285"5)"O1+L,;,*1B6""h5"24412+B"5O25"Xf",B"2/B)"K82L/1"5)",8C1;5"

288K2/"C1B;K1")+"L,+*BC))5"5+1C),/"9,2"811*/1!,8);K/25,)8<"2/5O)K-O"+1BK/5B"C+)0"5O1"#a!R11F"VC,82/Y"51B5"2+1"B5,//"418*,8-6""

:K8C/)R1+"O2B"L118"+14)+51*"2B"2"O)B5"L>")5O1+"+1B12+;O1+B"28*"R1"R1+1"BK+4+,B1*"5O25"R1"*,*"8)5")L52,8"28>"Xf",B)/251B"C+)0"

,56""U1"KB1*"2";)001+;,2/"92+,15><"RO,;O"R1"-+)R"C)+")K+",8B1;5";)/)8,1B<"RO,/1")L52,8,8-"B11*"C+)0"R,/*"BK8C/)R1+6""U1"

R,//"51B5"5O1"R,/*"BK8C/)R1+"2/)8-"R,5O"5O1";)001+;,2/"92+,15>"2-2,86"

"

U1")L52,81*"Xf",B)/251B"C+)0"2/C2/C2<"L2B,/<"/,02"L128<"5)025)<"-))B1C))5<":428,BO"L+))0<"5+11"5)L2;;)<"288K2/"+>1-+2BB<"L/2;F"

0KB52+*<"E/28*)"L+)01<"b1R"n12/28*"RO,51";/)91+<"N>F)8"+)B1";/)91+<";)R412<"C292"L128<"C,1/*"412<"012*)R"L2+/1><"28*"

D2/,C)+8,2"+1*")25B6""U1"+1;)91+1*"Xf"C+)0"25"/12B5"'Iq")C"51B5"4/285B"C)+"2/C2/C2<"L2B,/<":428,BO"L+))0<"L/2;F"0KB52+*<"E/28*)"

L+)01<"28*"N>F)8"+)B1";/)91+<",8*,;25,8-"5O25"5O1B1"2+1"/,F1/>"O)B5B"C)+"Xf",8"5O1"C,1/*6""./5O)K-O"R1")L52,81*"B)01",B)/251B"

C+)0"/,02"L128<"5+11"5)L2;;)<"288K2/"+>1-+2BB<"b1R"n12/28*"RO,51";/)91+<"C,1/*"412<"012*)R"L2+/1><"28*"D2/,C)+8,2"+1*")25B<"

CK+5O1+"51B5,8-",B"+1\K,+1*"5)"-2,8"2"L1551+"K8*1+B528*,8-")C"5O1,+"4)5185,2/"2B"2/51+825,91"O)B5B"C)+"Xf",8"5O1"C,1/*<"B,8;1"811*/1!

,8);K/25,)8",B"2"B191+1"28*"K8825K+2/"C)+0")C",8C1;5,)8"5O25",B"K8/,F1/>"5)"O24418",8"5O1"C,1/*6"".B",8"5O1";2B1")C"5O1"-))B1C))5<"

R1"C)K8*"5O25"R1";)K/*")L52,8",B)/251B"C+)0"2"811*/1!,8);K/251*"4/285<"LK5"5O25",5"R2B"2"4))+"O)B5")91+2//"C)+"=3"28*"L)5O"

91;5)+B"51B51*6""TO1+1C)+1<"-))B1C))5",B"K8/,F1/>"5)"B1+91"2B"2"B)K+;1")+"+1B1+9),+")C"Xf",8"5O1"C,1/*6""hC"5O1B1"4/285B"O291"825K+2/"

*1C18B1B"2-2,8B5"2;\K,+,8-")+"BKB52,8,8-"2"Xf",8C1;5,)8"RO18"811*/1!,8);K/251*"R,5O"0,//,)8B")C"L2;51+,2<",5",B"/,F1/>"5O25"28"

,8C1;5,)8"L>"2"91;5)+"5+28B0,55,8-"C2+"C1R1+"L2;51+,2/";1//B"R)K/*"8)5"L1"BKB52,81*"1,5O1+6""N)R191+<"5O1+1"2+1",8B1;5!425O)-18!

4/285",851+2;5,)8B",89)/91*"5O25"0KB5"L1"51B51*"L1C)+1"BK;O"2";)8;/KB,)8";28"L1"02*1"*1C,8,5,91/>6""`K+5O1+"B5K*,1B"0,0,;F,8-"

0)+1"825K+2/"2;\K,B,5,)8"28*"5+28B0,BB,)8"KB,8-",8B1;5B"BO)K/*"L1"*)81"C)+"2"0)+1";)04/151"K8*1+B528*,8-")C"5O1"+)/1B"12;O"

4/285"28*"91;5)+"B41;,1B"0,-O5"4/2>",8"5O1"C,1/*6"

 

REFERENCES CITED 

D)B52<"N6":6<"76"(215S<"28*"T6"(6"=,8;F2+*6""HII&6""=/285"O)B5B")C"Xylella fastidiosa",8"28*"812+"B)K5O1+8"D2/,C)+8,2"9,81>2+*B6""

=/285"3,B12B1"dd^"#H''!#Ha#6"

`+1,52-<"M6"N6""#$'#6""N)B5"+28-1")C"5O1"=,1+;1pB"*,B12B1"9,+KB")C"-+241B"2B"*151+0,81*"L>",8B1;5"5+28B0,BB,)86""=O>5)425O)/)->"

&#^$HI!$%H6"

N,//<"E6"f6"28*".6"N6"=K+;1//6""#$$'6"".;\K,B,5,)8"28*"+15185,)8")C"Xylella fastidiosa"L>"28"1CC,;,185"91;5)+<"Graphocephala 

atropunctata6""=O>5)425O)/)->"d'^"HI$!H#H6"

N,//<"E6"f6"28*".6"N6"=K+;1//6""#$$G6""=)4K/25,)8B")C"Xylella fastidiosa",8"4/285B"+1\K,+1*"C)+"5+28B0,BB,)8"L>"28"1CC,;,185"

91;5)+6""=O>5)425O)/)->"dG^"##$G!#HI#6"

b25,)82/".;2*10>")C":;,18;1<"b25,)82/"(1B12+;O"D)K8;,/6""HII&6""D2/,C)+8,2"2-+,;K/5K+2/"+1B12+;O"4+,)+,5,1B^"=,1+;1ZB"*,B12B16""

TO1"b25,)82/".;2*10,1B"=+1BB<"U2BO,8-5)8<"36D6"

=K+;1//<".6"N6"28*":6"(6":2K8*1+B6""#$$$6""`251")C"=,1+;1ZB"*,B12B1"B5+2,8B")C"Xylella fastidiosa",8";)00)8"+,42+,28"4/285B",8"

D2/,C)+8,26""=/285"3,B6""d%^"dH'!d%I6"

(2QK<"E6"D6<".6"D6"X)O118<"28*"b6"U6"`+2S,1+6""#$d%6""];;K++18;1")C"=,1+;1pB"*,B12B1"L2;51+,2",8"4/285B"28*"91;5)+B",8"

D2/,C)+8,26"=O>5)425O)/)->"G%^#%I$!#%#%6"

(2QK<"E6"D6<":6"`6"b)01<"36"@6"3);204)<".6"D6"X)O118<"X6"b>/28*<"28*":6"e6f)R16""#$dI6""./51+825,91"O)B5B")C"=,1+;1ZB"

*,B12B1")C"-+2419,81B"5O25");;K+"2*Q2;185"5)"-+241"-+)R,8-"2+12B",8"D2/,C)+8,26"".06"M6"78)/6"g,5,;"6""%#^"#&&!#&d6"

:O24/28*<"76"E6<"e6"@6"32281<"X6"i6"i)F)52<"D6"U,B5+)0<"M6"N6"D)881//<"(6".6"3K8;28<"28*"@6".6"g,91+)B6""HIIa6""X+)K8*"

91-1525,)8"BK+91>"C)+"Xylella fastidiosa",8"D2/,C)+8,2"2/0)8*")+;O2+*B6""=/285"3,B12B1"$I^"$I'!$I$6"

:5251R,*1<"h=@"=+)-+206""HIIG6"".-+,;K/5K+1"28*"b25K+2/"(1B)K+;1B<"A8,91+B,5>")C"D2/,C)+8,26"

VO554^mmRRR6,406K;*29,B61*Km=X@m+%IHGII$$$6O50/Y"

U,B5+)0<"D6"28*".6"N6"=K+;1//6""HII'6""TO1"C251")C"Xylella fastidiosa",8"9,81>2+*"R11*B"28*")5O1+"2/51+8251"O)B5B",8"D2/,C)+8,26""

=/285"3,B12B1"d$^$$&!$$$6""

"

FUNDING AGENCIES 

`K8*,8-"C)+"5O,B"4+)Q1;5"R2B"4+)9,*1*"L>"5O1"D3`."=,1+;1ZB"3,B12B1"?"X/2BB>!R,8-1*":O2+4BO))51+"E)2+*6"


