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BREEDING PIERCE’S DISEASE RESISTANT TABLE AND RAISIN GRAPES AND 

THE DEVELOPMENT OF MARKERS FOR ADDITIONAL SOURCES OF RESISTANCE 

 

Principal Investigator: 

329,*"U6"(200,8-"

D+)4"3,B6<"=1B5B<"?"X186"(1B6"A8,5"

A:3.<".(:"

=2+/,1+<"D.""$%a&d"

*29,*6+200,8-J2+B6KB*26-)9 

Co-Principal Investigator: 

.8*+1R"U2/F1+"

31456")C"g,5,;K/5K+1"28*"78)/)->"

A8,91+B,5>")C"D2/,C)+8,2"

329,B<"D.""$'a#a"

2R2/F1+JK;*29,B61*K 

Cooperator: 

N)8-"f,8 

D+)4"3,B6<"=1B5B<"?"X186"(1B6"A8,5"

A:3.<".(: 

=2+/,1+<"D.""$%a&d 

O)8-6/,8J2+B6KB*26-)9 

"

Reporting Period:""TO1"+1BK/5B"+14)+51*"O1+1"2+1"C+)0"R)+F";)8*K;51*":14510L1+"HIIG"5)":14510L1+"HIId6"

"

ABSTRACT 

TR185>!5R)"B11*/1BB"P"B11*/1BB";+)BB1B"5)"*191/)4"2**,5,)82/"EDH"28*"ED%"V. arizonica"28*"ED#":7A:"E3'!##G"C20,/,1B"

R1+1"02*1",8"HIId6""=)R*1+>"0,/*1R"+1B,B528;1"R2B",8;/K*1*",8"C,91")C"5O1B1";+)BB1B6""TO1B1";+)BB1B"4+)*K;1*"'<#&d"L1++,1B<"

d<dH&")9K/1B"28*"#<da#"10L+>)B6""b,81"B11*1*"ED#";+)BB1B"L2B1*")8"V. arizonica"28*":7A:"=3"+1B,B528;1"B)K+;1B"R1+1"

02*1<"+1BK/5,8-",8"#<%$%"B11*6  TR)"EDH"28*"#H"ED%"C20,/,1B (V. arizonica"B)K+;1")C"+1B,B528;1Y";)8B,B5,8-")C"#<#$#"

,8*,9,*K2/B"R1+1"B;+1181*"25"5O1"B11*/,8-"B52-1",8"5O1"-+118O)KB1"R,5O"::("02+F1+B"C)+"+1B,B528;16""."5)52/")C"%a%"R1+1"

+1B,B5285"28*"4/2851*",8"5O1"C,1/*6""X+118O)KB1"B;+118,8-"R2B";)04/151*")8"'G"B1/1;5,)8B"28*"HI")C"5O1"H#"+1B,B5285",8*,9,*K2/B"

R1+1"C+)0"V. arizonica6""TR1/91"+1B,B5285"B1/1;5,)8B"O291"L118"4/2851*",8"5O1"C,1/*"25"U1B/2;)<"T1P2B"5)"*151+0,81"5O1,+"C,1/*"

+1B,B528;16"".8"2**,5,)82/"d$"4/285B"28*"a$H"10L+>)B"O291"L118"4+)*K;1*"5)",8;+12B1"5O1"B,S1")C"5O1"D%%!%I"P"E3'!##G"

C20,/>"C)+"0)/1;K/2+"02F1+"*191/)401856""."5)52/")C"#I'"::("4+,01+B"2+1"4)/>0)+4O,;"L15R118"5O1"42+185B"28*"B;+118,8-")C"

5O1"C,+B5"#'&",8*,9,*K2/B"5)"*191/)4"2"C+201R)+F"024"O2B"B52+51*6""X+118O)KB1"51B5,8-")C"G'",8*,9,*K2/B"R2B";)04/151*"R,5O"

H#"L1,8-"+1B,B52856"".8"2**,5,)82/"&$"2+1";K++185/>",8"-+118O)KB1"51B5B6"

 

INTRODUCTION 

=,1+;1ZB"*,B12B1"V=3Y"O2B"1P,B51*",8"D2/,C)+8,2"B,8;1"5O1"/251"#dIIZB"RO18",5";2KB1*"28"14,*10,;",8".82O1,06""."8K0L1+")C"

91;5)+B"C)+"=3"2/+12*>"1P,B5",8"D2/,C)+8,2<"28*"5O1>"2;;)K85"C)+"5O1"B4+12*"28*");;K++18;1")C"5O1"*,B12B16""TO1",85+)*K;5,)8")C"

5O1"-/2BB>!R,8-1*"BO2+4BO))51+"5)"D2/,C)+8,2",8"5O1"#$$IZB"B,-8,C,;285/>",8;+12B1*"5O1"B4+12*"28*"*202-1";2KB1*"L>"=36""

]5O1+"91;5)+B"1P,B5")K5B,*1"D2/,C)+8,2"28*"2+1"2/R2>B"2"5O+1256"".//")C"D2/,C)+8,2ZB";)001+;,2//>"-+)R8"52L/1"28*"+2,B,8"-+241"

;K/5,92+B"2+1"BKB;145,L/1"5)"=36"".8"1CC1;5,91"R2>"5)";)0L25"=3"28*",5B"91;5)+B",B"5)"*191/)4"=3"+1B,B5285";K/5,92+B"B)"5O25"=3"

14,*10,;B")+"81R"91;5)+B";28"L1"12B,/>"*12/5"R,5O6""=3"+1B,B528;1"1P,B5B",8"2"8K0L1+")C"Vitis"B41;,1B"28*",8"Muscadinia6""=3"

+1B,B528;1"O2B"L118",85+)-+1BB1*",85)"-+241";K/5,92+B",8"5O1"B)K5O12B51+8"A8,51*":5251B<"LK5"C+K,5"\K2/,5>",B",8C1+,)+"5)"V. 

vinifera"52L/1"28*"+2,B,8"-+241";K/5,92+B"-+)R8",8"D2/,C)+8,26""X+118O)KB1"B;+118,8-"51;O8,\K1B"O291"L118",04+)91*"5)"

1P41*,51"5O1"B1/1;5,)8")C"+1B,B5285",8*,9,*K2/B"Ve+,9281F"15"2/6"HII'<"e+,9281F"28*"U2/F1+"HII'Y6""@)/1;K/2+"02+F1+B"O291"

2/B)"L118",*185,C,1*"5O25"02F1"B1/1;5,)8")C"=3"+1B,B5285",8*,9,*K2/B"C+)0"V. arizonica",8"5O1B1"C20,/,1B"1918"\K,;F1+"

Ve+,9281F"15"2/6"HIIaY6""TO1"A:3.<".(:"-+241"L+11*,8-"4+)-+20"25"=2+/,1+<"D."O2B"*191/)41*"1/,51"52L/1"28*"+2,B,8"-+241"

;K/5,92+B"28*"-1+04/2B0"R,5O"O,-O"C+K,5"\K2/,5>6""70L+>)"+1B;K1"4+);1*K+1B"C)+";K/5K+,8-"B11*/1BB"-+241B"2+1"L1,8-"KB1*"5)"

O1/4",85+)-+1BB"5O1"B11*/1BB"5+2,5"R,5O"=3"+1B,B528;1"\K,;F/>"V701+BO2*"15"2/6"#$d$Y6""TO,B";)//2L)+25,91"+1B12+;O"-,91B"5O1"

K8,\K1")44)+5K8,5>"5)"*191/)4"O,-O"\K2/,5>"=3"+1B,B5285"52L/1"28*"+2,B,8"-+241";K/5,92+B"C)+"5O1"D2/,C)+8,2"-+241",8*KB5+>6"

"

OBJECTIVES 

#6 3191/)4"=3"+1B,B5285"52L/1"28*"+2,B,8"-+241"-1+04/2B0m;K/5,92+B"R,5O"C+K,5"\K2/,5>"1\K,92/185"5)"B528*2+*B")C"4+1B185"*2>"

;K/5,92+B6"

H6 3191/)4"0)/1;K/2+"02+F1+B"C)+"Xfm=3"+1B,B528;1",8"2"C20,/>"V:7A:Y")5O1+"5O28"5O)B1"C+)0"V. arizonica."

"

RESULTS 

Objective 1 

TO,B">12+"5O1"B11*/1BB"10L+>)";K/5K+1";+)BB1B";)8;185+251*")8"KB,8-"V. arizonica"28*":7A:"VE3'!##GY"B)K+;1B")C"+1B,B528;16""

TR185>!5R)";+)BB1B"R1+1"02*1"28*"4+)*K;1*"'<#d&"L1++,1B<"d<dH&")9K/1B"28*"#<da#"10L+>)B"VH#q"10L+>)Bm)9K/1BY"

VTable 1Y6""`,91")C"5O1"B11*/1BB";+)BB1B";)0L,81*"V. arizonica"=3"+1B,B528;1"R,5O"4)R*1+>"0,/*1R"+1B,B528;16""b,81"B11*1*"

;+)BB1B"C+)0"V. arizonica"28*":7A:"B)K+;1B")C"+1B,B528;1"R1+1"02*1"VTable 2Y6""`+K,5"O2B"L118"O2+91B51*"28*"#<%$%"B11*B"

1P5+2;51*"C)+"-1+0,825,)8",8"M28K2+>6"

"

TR)"EDH"28*"5R1/91"ED%"C20,/,1B"Vd$!I$Id"V. 2+,S)8,;2"B)K+;1")C"+1B,B528;1Y"4+)*K;1*",8"HIIG"28*"-+)R,8-",8"5O1"

-+118O)KB1"2B"B02//"4/285B"5O,B"B4+,8-"R1+1"51B51*"C)+"0)/1;K/2+"02+F1+B"2BB);,251*"R,5O"5O1"=*(#"/);KB")8";O+)0)B)01"#&"

VTable 3Y6""."5)52/")C"#<#$#",8*,9,*K2/B"R1+1"51B51*"R,5O"::("02+F1+B"28*"#<#H#"BO)R1*"02+F1+B")8"L)5O"B,*1B")C"5O1"=*(#"

+1-,)8"2B"1P41;51*6""7,-O5>!B1918"41+;185"O2*"1,5O1+"+1B,B5285")+"BKB;145,L/1"L28*B<"B,0,/2+"5)"HIIG"+1BK/5B<"RO,;O"02F1B"

B1/1;5,)8"C)+"+1B,B528;1"1CC1;5,916""."5)52/")C"%a%",8*,9,*K2/B"V%Hq")C"5O)B1"BO)R,8-"02+F1+BY"R1+1"+1B,B5285"28*"4/2851*"5)"

5O1"C,1/*"C+)0"5O1"-+118O)KB16""TO1"BKB;145,L/1",8*,9,*K2/B"R1+1"*,B;2+*1*"02F,8-"KB1")C"C,1/*"B42;1"0K;O"0)+1"1CC,;,1856""

X+118O)KB1"51B5,8-")C"'G"B1/1;51*",8*,9,*K2/B"C+)0"EDH"V. arizonica"28*":7A:"4)4K/25,)8B"R2B";)04/151*"28*"H#",*185,C,1*"

2B"+1B,B52856"".//"+1B,B5285",8*,9,*K2/B"R1+1"C+)0"V. arizonica"1P;145")81"C+)0":7A:<"BO)R,8-"5O1"O,-O"/191/")C"+1B,B528;1"



!"H%a"!"

42BB1*")8"L>"V. arizonica6"".8)5O1+"GI"B1/1;5,)8B"2+1",8"-+118O)KB1"51B5B"5O25"R,//"L1";)04/151*"5O,B"C2//6""X+118O)KB1"51B5,8-"

,B"2LB)/K51/>"81;1BB2+>"5)"02F1"5O1"C,82/"*1;,B,)8"2L)K5"+1B,B528;1")C",8*,9,*K2/"B1/1;5,)8B6""E1;2KB1"5O1"O,-O1B5"/191/B")C"

+1B,B528;1"2+1"L1,8-")L52,81*"C+)0"V. arizonica"28*"E3'!##G<"R1"O291"28*"R,//";)85,8K1"5)"104O2B,S1"5O1,+"KB1")91+")5O1+"

B)K+;1B")C"+1B,B528;1",8"5O1"L+11*,8-"4+)-+206""`+K,5"B204/1B"O291"L118"52F18"C+)0"C)K+"4)4K/25,)8B")LB1+91*"/2B5">12+"5)"

;)85,8K1";)042+,8-"C+K,5"\K2/,5>"L15R118"+1B,B5285"28*"BKB;145,L/1"B11*/,8-B"5)"91+,C>"5O25"C+K,5"\K2/,5>",B"B1-+1-25,8-"

,8*1418*185/>"C+)0"=3"+1B,B528;16""(2,B,8B"2+1"L1,8-"4+)*K;1*"C+)0"5O1"+1B,B5285"V. arizonica"R,5O"B02//"2L)+51*"B11*B6""

792/K25,)8")C")91+"H<III"C+K,5,8-"B11*/,8-B",8"5O1"C,1/*",B"L1,8-";)8*K;51*"5O,B">12+"5)"*151+0,81"5O)B1"R,5O"C+K,5"\K2/,5>"-))*"

18)K-O"5)";)8B,*1+"2B"42+185B")+"4)5185,2/";K/5,92+B6""TR1/91"2*928;1*"B1/1;5,)8B"5O25"R1+1"+251*"2B"+1B,B5285",8"5O1"

-+118O)KB1"O291"L118"4/2851*",8"2"+14/,;251*"4/)5"25"5O1"A:3.".(:"+1B12+;O"B525,)8<"U1B/2;)<"T1P2B6""TO,B",B"28"2+12"R,5O"

O,-O"/191/B")C"=3"28*"-/2BB>!R,8-1*"BO2+4BO))51+B"28*",B"L1,8-"KB1*"5)"*151+0,81"C,1/*"+1B,B528;1")C"5O1B1"B1/1;5,)8B6"

"

"

"

Table 16""HIId"52L/1"28*"+2,B,8"-+241"=3"+1B,B5285"B11*/1BB";+)BB1B"28*"5O1"8K0L1+")C")9K/1B"28*"10L+>)B"4+)*K;1*6"

`102/1" @2/1" T>41" b)6"702B!"

;K/25,)8B"

b)6"L1++,1B"

]4181*"

b)6""

]9K/1B"

b)6"70L+>)B"

d$!I$Id"V. rupestris"P"V. arizonica" " " " " "

I'!''IH!I'" ."d'!"&I" T2L/1""""""ED%" H<a$#" &'H" a'I" #&G"

:;2+/15"()>2/" I'!''IH!&H" T2L/1""""""ED%" %<daI" $H" #HG" #$"

I&!'''&!d" .a%!d'" (2,B,8""""ED%" G"L2-B2" H$a" a'I" #G%"

I'!''''!#Id" .'a!$H" (2,B,8"""""ED%" H<I'&" %Ia" 'H'" ##&"

I'!'''#!&$" :1/02"=151" (2,B,8"""""ED%" %<d$G" &dG"" ''a" &$"

I'!''IH!I'" i%#'!&II" =@"T2L/1"ED%" H<'H$" &&%" G$'" GH"

i%#&!%aI" I'!''IH!I'" =@"T2L/1"ED%" H<%#I" '$" '&" ##"

I&!'''&!#$" i%#%!#%G" =@"(2,B,8"ED%" dII" "$&" #%a" Ha"

I&!'''&!d" i%#%!#%G" =@"(2,B,8"ED%" G"L2-B" &&I" ddH" H%I"

I'!'''#!#Id" i%#%!#%G" =@"(2,B,8"ED%" H<&%'" #H$" #'&" d"

Total " " 20,576 2,798 4,529 849(18.7%) 

E&%!#G""V. rupestris"P"V. arizonica" " " " " "

I&!'IIH!&H" i#H$!#a#" T2L/1""""""ED#" H<$IH" Ha&" aG'" #d$"

I&!'I'#!#&" .'a!$H" (2,B,8"""""ED#" &<#ad" %&'" GII" #GG"

I&!'I'#!&" .a%!d'" (2,B,8"""""ED%" a"L2-B" %%%" &%&" #'$"

Total " " 7,070 942 1,809 525(29.9%) 

:7A:"B)K+;1")C"+1B,B528;1"E3'!##G" " " " " "

D%%!%I" E3'!##G" X1815,;"C20,/>" #I"L2-B" #<d&G" H<%'I" a$H"

I#!'IHa!HI" EHd!#Hd" T2L/1"ED#" G"L2-B" #a'" %'I" %#"

I#!'IHa!Hd" EHd!#Ha" T2L/1"ED#" G"L2-B" Hd'" %Hd" G%"

I#!'IHa!%#" DaH!#I$" T2L/1"ED#" G"L2-B" #&$" %'I" #Ha"

I#!'IHa!HI" I#!'IHa!d" T2L/1"`#"B,L" G"L2-B" #'H" HIG" G"

I#!'IHa!HI" I#!'IHa!%%" T2L/1"`#"B,L" G"L2-B" HIa" %G'" 'H"

I#!'IHa!#I" .'a!aa" (2,B,8"ED#" H<aIH" #dd" %'I" $#"

I#!'IHa!HI" .'a!$H" (2,B,8"ED#" G"L2-B" #&I" %'#" '#"

I#!'IHa!HI" .'#!''" (2,B,8"ED#" G"L2-B" #a" ##" I"

I#!'IHa!#I" i%#%!#%G" =@"(2,B,8"ED#" H<ad%" #&%" #a&" 'a"

Total " " 5,285 3,291 4,836 1,179(24.4%) 
2=2+185B"R,5O"C102/1"C/)R1+B"R1+1"8)5"102B;K/251*<")8/>"L2--1*"28*"4)//,8251*6"

"

"

"

"

"

"

"

"

"

"

"

"



!"H%G"!"

Table 26""HIId"52L/1"28*"+2,B,8"-+241"=3"+1B,B5285"B11*1*"P"B11*/1BB";+)BB1B"28*"5O1"8K0L1+")C"B11*B"4+)*K;1*6"

`102/1" @2/1" T>41" b)6"

702B;K/25,)8B"

b)6"

:11*B"

d$!I$Id"V. rupestris"P"V. arizonica" " " "

I'!''I#!Ha" D&'!a&" T2L/1"ED%" %"L2-B2" &#"

I'!''I#!Ha" .&I!$%" T2L/1"ED%" %"L2-B" #H"

I&!'''&!#" .'a!$&" (2,B,8"ED%" dII" %d'"

I'!''I#!Ha" i%#'!&II" =@"(2,B,8"ED%" %"L2-B" H$"

I'!''I#!Ha" i%#&!%aI" =@"(2,B,8"ED%" %"L2-B" #I"

E&%!#G""V. rupestris x V. ariconica" " " "

I&!'II#!##" D'd!%G" T2L/1"ED#" %"L2-B" %%&"

I&!'II#!d" Da#!#H%" T2L/1"ED#" '"L2-B" #$#"

:7A:"E3'!##G"B)K+;1")C"+1B,B528;1" " " "

I#!'IHa!##" D&'!a&" T2L/1"ED#" %"L2-B" #'"

I#!'IHa!H#" .'I!%%" (2,B,8"ED#" %"L2-B" %Ga"

Total   800 + 26 bags 1,393 
2=2+185B"R,5O"C102/1"C/)R1+B"R1+1"8)5"102B;K/251*<")8/>"L2--1*"28*"4)//,8251*6"

"

"

"

Table 3.""3151+0,825,)8")C"B11*/,8-"+1B,B528;1"L2B1*")8"0)/1;K/2+"02+F1+B"C)+"d$!I$Id"EDH"C20,/,1B"02*1",8"HIIG6"

`20,/>" T>41"D+)BB" b)6"(1B,B52852" b)6":KB;145,L/1L"" b)6"(1;)0L,8285B" b)"*252;" T)52/"

IG!'II#" T2L/1"ED%" #" Gd" %$" H" #HI"

IG!'IIH" T2L/1"ED%" I" #'" &" I" #$"

IG!'II%" T2L/1"ED%" %" 'd" '" I" aa"

IG!'IIa" T2L/1"ED%" I" #" I" I" #"

IG!'I'#" (2,B,8"ED%" #%" H%" #" #" %d"

IG!'I'H" (2,B,8"ED%" GH" $I" #&" #I" #da"

IG!'I'&" (2,B,8"ED%" '" HI" H" #" Hd"

IG!'I''" (2,B,8"ED%" #" G" #" H" ##"

IG!'I'a" (2,B,8"ED%" %" H" &" I" $"

IG!'I'G" (2,B,8"ED%" #&" #G" '" #" %G"

IG!'I'd" (2,B,8"ED%" HG" &$" d" '" d$"

IG!'I'$" (2,B,8"EDH" ###" #Id" H'" #H" H'a"

IG!'IaI" (2,B,8"EDH" aI" $'" H#" H" #Gd"

IG!'Ia#" (2,B,8"ED%" '%" &d" #d" %&" #'%"

Total  363 611 147 70 1,191 
2(1B,B5285"l"02+F1+")8"L)5O"B,*1B")C"PdR1"+1-,)86"
L:KB;145,L/1"l"8)"PdR1"02+F1+B6"
;b)"*252"l"-18)5>41B"5O25"204/,C,1*"R,5O")81"02+F1+<")CC"5>41B"28*"5O25"C2,/1*"R,5O"L)5O"02+F1+B"

"

"

"

Table 4.""(1BK/5B")C"-+118O)KB1"51B5"C)+"*151+0,825,)8")C"=3"+12;5,)86"

=)4K/25,)8" (1B,B528;1"

:)K+;1"

T)52/"

B185"

T1B5,8-"D)04151"

b)6"51B51*"""""""b)6"+1B,B5285"

T1B5"418*,8-"

b)6"51B51*"

T)52/""

T1B51*"

b)6"5)"

+14+)42-2512"

E3'!##G"

024"

E3'!##G" #'&" G'" H#" &$" #H&" %I"

.+,S)8,;2" =*(#" ##%" Hd" HI" GI" $d" H&"

]5O1+"=3" :7A:" a'" H$" #" #a" &'" HI"

Total  332 112 42 135 267 74 
2""b)5"2//"B1/1;5,)8B"O2*"18)K-O"+14/,;25,)8B",8"-+118O)KB1"C)+"*1C,8,5,91"+1BK/5B6"

"

"

"

Objective 2 

TO1"=3"+1B,B5285"-+241"B1/1;5,)8"E3'!##G"C+)0"`/)+,*2"R2B"O>L+,*,S1*"R,5O"5O1"B11*/1BB"52L/1"-+241"B1/1;5,)8"D%%!%I"28*"

#'&",8*,9,*K2/B"O291"L118"4+)*K;1*"5O25"2+1"C+K,5,8-6""E3'!##G"O2B"-,918"5O1"O,-O1B5"8K0L1+")C"+1B,B5285")CCB4+,8-")C"28>")C"

5O1":7A:"+1B,B5285"B1/1;5,)8B"5)"*251"28*"02F1B"28"1P;1//185";O),;1"C)+"B5K*>"C)+"0)/1;K/2+"02+F1+B6""TO1"C+K,5")C"5O1B1"

B11*/,8-B",B"L1,8-"192/K251*"C)+"L1++>"B,S1<"C+K,5"\K2/,5>"28*"B11*m2L)+51*"B11*"B,S16""DK55,8-B")C"2//"#'&"R1+1"02*1"C)+"



!"H%d"!"

192/K25,)8")C"=3"+1B,B528;1",8"5O1"-+118O)KB16""T1B5,8-",B";)04/151")8"G'",8*,9,*K2/B<"R,5O"H#"L1,8-"+1B,B52856"".8"2**,5,)82/"

&$"2+1";K++185/>"L1,8-"51B51*"28*"%G"811*"5)"L1"+14+)42-251*"C)+"51B5,8-"VTable 4Y6"".**,5,)82/"4/285B"2+1"L1,8-"02*1"5)"

,8;+12B1"5O1"C20,/>"B,S1"5)"25"/12B5"'II",8*,9,*K2/B6""h8"HIIa<"a'"4/285B"R1+1"4+)*K;1*6""h8"HIIG<"28"2**,5,)82/"d$"4/285B"R1+1"

4+)*K;1*"28*"4/2851*",8"5O1"C,1/*6""TO,B">12+"#<d&G"L1++,1B"R1+1"4+)*K;1*"C)+"5O,B";+)BB"C+)0"RO,;O"H<%'I")9K/1B"R1+1"

;K/5K+1*"28*"a$H"10L+>)B"4+)*K;1*6""h8"HIId"::("4+,01+B"5O25"O291"BO)R8"4)/>0)4O,B0"2+1"L1,8-"51B51*")8"2//"#'&"

,8*,9,*K2/B"5)"*191/)4"2"C+201R)+F"0246""."5)52/")C"#I':"4)/>0)+4O,;"02+F1+B"O291"L118",*185,C,1*"5)"*2516"

"

CONCLUSIONS 

`20,/,1B"C)+"5O1"*191/)40185")C"=3"+1B,B5285"B11*/1BB"52L/1"28*"+2,B,8"-+241";K/5,92+B";)85,8K1"5)"L1"4+)*K;1*6""704O2B,B"R2B"

4/2;1*")8"02F,8-"2**,5,)82/"V. arizonica"ED%";+)BB1B"V$%q"V. viniferaY28*"ED#";+)BB1B")C"E3'!##G6""TO1"KB1")C"0)/1;K/2+"

02+F1+B"O2B"B,04/,C,1*"28*"B41*"K4"5O1",*185,C,;25,)8")C"=3"+1B,B5285",8*,9,*K2/B"C+)0"V. arizonica."":11*/1BB"52L/1"28*"+2,B,8"

-+241"B1/1;5,)8B"R,5O"=3"+1B,B528;1"28*",04+)91*"C+K,5"\K2/,5>"O291"L118"02*1",8"L)5O"EDH"V. arizonica 28*"`#"E3'!##G"

C20,/,1B6""]81"OK8*+1*"C,91"4)/>0)+4O,;"::("4+,01+B"O291"L118",*185,C,1*",8"5O1"E3'!##G"C20,/>",8"5O1"B12+;O"C)+"0)/1;K/2+"

02+F1+B"C+)0"B)K+;1B")C"+1B,B528;1")5O1+"5O28"V. arizonica6""::("4+,01+B"2+1"8)R"L1,8-"51B51*")8"2//"#'&",8*,9,*K2/B"C+)0"5O1"

E3'!##G"C20,/>"5)"*191/)4"2"C+201"R)+F"0246""TO1"*191/)40185")C"=3"+1B,B5285"52L/1"28*"+2,B,8"-+241";K/5,92+B"R,//"02F1",5"

4)BB,L/1"5)"F114"5O1B1"-+241",8*KB5+,1B"9,2L/1",8"=3",8C1B51*"2+12B6""@)/1;K/2+"02+F1+B"R,//"-+125/>"2,*"5O1"B1/1;5,)8")C"=3"

+1B,B5285",8*,9,*K2/B"C+)0":7A:"4)4K/25,)8B6"

"

REFERENCES CITED 

701+BO2*<"(6"f6<"36"U6"(200,8-"28*"@6"36":1+416""#$d$6""h8!)9K/)"10L+>)"*191/)40185"28*"4/285"C)+025,)8"C+)0"

B518)B41+0,;"-18)5>41B")C"Vitis vinifera6"".06"M6"E)56"Ga^%$G!&IH6"

e+,9281F<".6`6"28*"U2/F1+<"@6.6""HII'6""Vitis"+1B,B528;1"5)"=,1+;1ZB"*,B12B1",B";O2+2;51+,S1*"L>"*,CC1+185,2/"Xylella fastidiosa"

4)4K/25,)8B",8"B510B"28*"/1291B6""=O>5)425O)/)->"$'^&&!'H6"

e+,9281F<".6`6<":51918B)8<"M6"`6"28*"U2/F1+<"@6.6""HII'6""3191/)40185"28*";)042+,B)8")C"B>045)0",8*,;1B"C)+"\K285,C>,8-"

-+2419,81"+1B,B528;1"5)"=,1+;1ZB"*,B12B16""=O>5)425O)/)->"$'^%a!&%6"

e+,9281F<".6"`6<":6"(,2S<"28*"@6".6"U2/F1+6""HIIa6""h*185,C,;25,)8"28*"0)/1;K/2+"0244,8-")C"PdR1<"2"4+,02+>"+1B,B528;1"-181"

5)"=,1+;1ZB"*,B12B1",8 Vitis6""TO1)+6".44/6"X18156"##H^##H'!##%#6"

"

FUNDING AGENCIES 

`K8*,8-"C)+"5O,B"4+)Q1;5"R2B"4+)9,*1*"L>"5O1"A8,91+B,5>")C"D2/,C)+8,2"=,1+;1ZB"3,B12B1"X+285"=+)-+20<"28*"5O1"D)8B)/,*251*"

D185+2/"g2//1>"T2L/1"X+241"=1B5"28*"3,B12B1"D)85+)/"3,B5+,;56"

"


