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MiHM'l,.1T."I'ItNMltlnlllfl'lIMU.U.1II4M,''''i'lumuW.t'l.M'lJ'1ft'lll 
ThePfOSl~ Oflllbredlltl&~eIe¢llO!flneUWrnber(Gucu_B8Iivus L.) for Downy Mildew Re$lstance 

m'lfuYl tilli?'Ii!\f 'tllji'ntilll 'IIulIlI' ~1I~ ilD..ll"~MI=· 
OIlalWan. J.', Kh~, J.',ond CharD_, P; 

Ab8IreC!. 
. :Gl!i;utnl:Jflf we.;6 Improved by Inbrod line seiealkm whish reslslal1Ol) to dOW!1y mildew caused by 

P8~CII$pOraduti<mSis {BIKk.& MA Ctltlls: f<oslOv~l. Two IlIJmir~d lines _ $ejected by tha inbred 

line selectioll' ~dtiringQljtQ1:l!W 20'10· fllbruary 2011 at Agricultural Technology ~rch IflIiDMe (ArRI), 

• RliJl!~!a Unl\lersllyofToohnol~ l<\nl'i!! (RMUTl), l<\mpang I'LQvlnce RamiomizedoompJel>l blook (1$$19" 

(~9}Wfl!lt1doPled With 4 lj!Ioera,Uons lOr $ICh bloalls•. TIifi.a geoeratloli .cucumber line we", planted and 

~lual!idof~Yml~ l:lI!iistance.{)n .thewho1epl!ll)! infield. Tha iJpWny mildew. r6Sis!a1'1Ce and .hlghly female 

QfC\lCUIl100rwere ~ell~s:eJi' jJoJIIMii.Id. TIw resullasl!Qw9dtl1llfsU 'oflile ~fliI(:!eriSlfcswere-'!gnifiCanDy, 
The1a oi:s) iribrednI'IIW'\l@!1iflilleGte9. SIltr>ll~J~se llna. llV'lrngeof doWnym~ckIw rate wa,.l.~ Is itlowet tIlan 

CI!eek·Iil1erage12.4 pereenlSgos: Whi~ Olli!ol< ilIVerngsQf doWny mildew rate was 2.2. 

KII~ :cuQUmb!lf, downy mildew, Inbl'etlline sokl.C:IlM 

uYlI"se 

• 

I'I'lfl1l"""'ItIIfuf~m~lll~'lU)Yl~tltVJTl~II~ilMI\l"»'l"I'I!1.tat'1 P8$Uctoperollll~ ClIIJ!l/l8f8 
·(BIlIk.&. MA Curtis; RosWvzev) ffl'illlrn"'li.tll'll)tliltlm~l!l'Ift1fJfu(lI~umi'l'l,"'lW!!l20.oi1~ t;Wl1.f 

Mj.l1Jm 11.,..2553 - tiUll:m\tl~M.2S54 N tlll"ia"ll(!I'll/'lll.lifttl~t l<u1ll'lllnllll''11l'1tuift!11'1tml'lllf1wi 
"I.4'lll'N 114I!wn~"'lIfl~1I11lJ Ramlomf%ad complete lJIock ~Ign (ReaD) III1::tM.f'llk"IUfllilll1.ltHIf'l >41U'111 4 

lift!!/,! ~ili'l"t\mJ\1nl\tlt:l.b:Wiun1"i'iI\!t~1u1uM1JI\l.1lM'l:Ii\q(J';lIfW'l4rm 3 f'ltt.!IKf)u\mMMllltllW 
~1m'\Ut~~1ft14l11111lill~JftIf\lYl"dj.!lt' 'l'll4fn:1i1flntt{ll..-4iAflIirlnM1MII1Ilfl1411!1'l>1ilIlfJ;"KIJI~ n1ti1t\'IIlI\1U 
~II(I!Ml;l if i11l'1n!"~_fln'iI 1.0. 111fJlfU{ ~WiI~ili.m;Kut7I'1rnbli'l4l'lh«u f.9tU"~fWl"~ 
fi"f!il_ttl«UtMflIl\1~'14I'i'lffiJ 2,2'.III\1111I1'l'W«11m'Il't~~N"'~~'ll\lhli'u(N1f1TUhlJftl: 12,4 
~'1chA:qr:~n'l'l ltiiflfifflif.I\1IJIfu(II4l· 

, ftu1!l\.i1K.....r.w_f~._;ri;...t~~fIlIi"'" 
'~1:~~.~!AlRlJ,lliI!~lJnI_yI;/T_!Il' ...... (RM\Jlw 

'WI'h""\I1/\TutWIn."",~ . 

'~~C!T""""""Wr""y",,,'" 
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fI?1;1rf1'J".,r11ltl4mntn,",'aTru;lUI~m1,\-M11'Um'UIIi"t'ftf1J1l1'" 

TliePrclgre8ll of Inbl)ld line SelecliQn in ~!>e(~ CI!!Wmi!l uli~ L.) for Downy MildliWR961Sli!nce 

• 
C\lCUmbe. were improved by lnbl'lld line selection wIllch resi$lance to downy mildew oaused by 

PstIi:KfoperoflOSpora Cub81l8/8 (lierk.& MACurtl,,; ROS!OWlV). Two .hundffld lines were selected by the Inbred 

Ilne.~ m~dllringOctober29oi)· JaiwjI/y 2011 alAgri~ullural TechnOiDgy Research Institute (ATRl), 

&!~rlg!il!l UfllyljllSlly:{jfTfl9hnpl.Q9Y Lanna (RMllTI.), ~jj9 Pt9v1nceRan,dOnlI%ed compkite blQCK design 

~q~l waSlidopted with 4~enEl~r1liI forejlch b~l<ll. The 3 genGfation cucumber tine wei'll planted and 

evalu!lted ofdowny mildew I'llslSlanOO on the whole plant In Deld. Thedowny mildew resi$laoooaodhi~hly female 

oh:uCl;lmberW6re selectedlindsellPQHi~. The rtlsults showed theta!! of the chalilcterisll\:S we«Uignffios!ltlY. 

Thl:112 tlf~lnt:l!:£!q 1l\1!i&wE!@.$ljI~. Show dll;Qa$lj LIrn!!!VVIl!!i~.of9Qvmy mildew rate wall Mis II ~f then 
.. I "''''(1 H'''''''S .... ,·nta ."" 0",,,.. nell,..>'•.•. pilI'~. .9.ell. 


KeywordS:t.;Il!1ll1llbel', downyli1RdjIW. iilbl'lld !Jneselll9\l9n 


UMjllitl 

• 
mmrIll1'l111murllPt.4rm\iTlhutl'illllfiYfi'lnJtIi~~diit1\'I!l'Ju'l'i'llU«!Irt PBelldoplJronospofB (;ub/JnsJs· 

Bimt.& MACurtl$l R6St0vmV) ~1IiiumfKf!litflnYIII!JI)'lmrp!1I1nn'll{~~-4M1'i1Vl'll200 «lfj'ftUfmii1~ 
~jllla,,"'iN.l 'I'I"t25.&2 -~nt1I'l'l.l '\'t;jIl. 2554 tu lIa'lUi.l~~''ril'ltlllflilU1~1I1.mi1:j''1I1ilJlt1l'1tytl\nntIHl'ltl 
~1'11~1~."1l1~'l'l4lt.NlIIl'1~flfltl~lluu.lJlI1Ullflf'lllll:ynJI (RCBD}lt.tltt-«f'lw"tllit!lmWullllfl.j111'lY a 11MI'! 

~'1iYIIMnI,nllfl;1J';ln\in1'ditltff'l-K~tIi'lltullmfjlt.tI!I~1'111'1'!Jn'll{~1I~M1 2 ill Ltltlftllli\flnlillflSi 
&n!7Ml'l'llm'Ut1f1t1a1R'l~IIft::'llfl"~lIIilm'l'ltlli':l!lO~ 1'I1Yh~Minttl).jl:~ilmnilWl'lIJ~I1'h~!ld'Wtlulllhi4'Cll&~ 
Il'1movtll'lmru(~fli2($.J 1111l1111ftfl\hf1U 12f1"fJ~fi'lhflh'!lfl~niuimrtjhllm'li1riu O.!JitIlllM 
m1u~~tm::i\tI'W11JA"m"1Ul~mnnrW\"1~~ '1 ($,) ftlllm:25;S 
~ltill: IIPNn?'ll~I\~1~'i\"l.1f« 

',"",~'iIiIliIloilLniti!t >>In'lflrilll'''''~~lcO~iw\ ,;''IIht 
"~WT~I'$~,"a_(ATR!~.~Urt~«t"M<>i<I<IYI.&Mo(llM~) 

'JIIril1,!l'lOoooii~~1/! .. 
'Rolom;ongols~ofT_ogyT'-
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11.I1~M'l (C!lCumis 88tiVUS L,) Ii'lU~l~tl~l'll~~"'II~ (Cucurbltaceae) ,ilun'll~'n~il~'I1uih;rru 
'II£1,1U,zl'VII'IWI!l1'11tl ".I'!. 2551 ii4miL"'1ttl~ll1.ltz~1n1106;412H U.1'I::ilIlIUIII'IMUtI'tU1111 193.170 Ifu ilmt 
1l\jnMmh4"":ilift'lmt'lI'lM'lfl (lhun~'1UII'lftt3i'i..tn"mtffi" 2654) ~Mm.(\I.\1Nm1llNil!l'UIJ~l'I1l'1ri'Fllmi<ltT~ 
1~~'lJWtl~n~!Iilt/hj1111111\::'ill'lIj1n1tt1.~Ul:IlI1IiU{,;~tl!!u1.ln43tl' ilfl53 41'11'1'11 82.S IlU R~Ii'l'll1ifl1l1 268 
«~I;lU1:1:t~iii4f1~~lJ,n\~u.'lfiU 21fl4~1n4I1:i1JjJ (lUf1tJl,In'l'~'\fli'l"'Ii~t'ltl!l. 2554)t1111'1l1~jj'1~~!.Iuti'llG· 
tI~~i'I?'lJlII!lWlllmltlt'N;lW'l~ ."u!lrnW'll!ltqtfln1u~~S1fl'l;'Jlf'll\lil::~IIIWJSi'~U\!lLlIW1::l'llL'IIlIItllJ~lI. 
l'IIIIhU !.\m:L'lI~Mflf.jIllIlQ!lG4~fI'l'iiui\''Ill1lM1nfrn'll11rn1Dilu1K1d'l\lJ\1'11'1tLilfJnjUJ\flfllll'lll'1I14J11::11fi 
Mflf"imtntl1lfJ4l4f1{Thomas . et .BI, 1998) \'\.If'f'l'lUllUIII~M'lltlt#in'\fufJl.Il,ii't11l'!t'ltl\n~q11l1\i11I'1Ul'ii1I1(\;1, 
lII\::ut.lt;1J~fli;ilmnlCln~m!lM'NGwUfl~nl'l1'lIl~'Lilnrrm'l"'IIMVl'lM"7lJfi11i1n'tt'1IU1::1iI\lU1~(Li]'I.If)tI14l-l10
("1,,.«_ ;;:641) ~:1UI'!~dli'li'lltlUfJl'I'tll:!f(~1\\\n'llliilllilllntl1t1lill{UJI~M'11«A'1U'VI'1UfMll11'1'1,l'l"~ 
i\IJ~,~rt"~'!J"'u{U«';~2t1 

• ,tlnmllWltliiJn" 
lJ.n~n'l14'Mu ~OO i\1miU{ lUllllft~~flfI!l~'UltfJtlli!lfJt«flIfnlflfltll~'«fWI\1,/htfl'UM11'1IlmJ1I1i1 

"1nwlii~n*u~~~.,('\.I.'VI1Ut'""'~K1'lIl(l;;lin1'lUIfI~l!fln.'TI.lflil!J'~ ~'1fl1~nK~'1N li"1Il R~llf:a!.j1~ 
fI~~ lnu~'IiU(II~n11!1iriUUl'l=t1QnlftfltfillLl!lnil)1®ltlit!l'if(I.I~:1 i'l mld~llllflUil,fM1f11-12552M 
IlIlMflI-I20s4 tullll'1W'i4'tllfI"tutft~\n'lffif tlwV1\'ltJ'titll'1lfltUtfli1M'11IJ~flftli'1Uu1 ~.fhtl14 ullilmldflr.:ilJ 
n11ITiill,,,nil<iA'NluM1l'1i1nmhA tftSfl'lffiM"It,"tift.,q 20 00: Ufl~ 41i <}U. 'II1\~?iwtl,n ~llUum:KUI\~11l 
i1+\I1fl1fl;JitlllOUpf,lllilJ iItI ~'\Jfl1 ifmhUlSil\l'ltl'bMu4flf)ftt an '!IiN«U~'W«~tKu'ttKl.Jfl2 ~fl1tlLilmn!l 
Ullibi .hUll:: 40 n~uYloa fUif\;,lLtltlWlllUllllu mufti: flO ,zM4fiufl'W.II1!lUlliiu ftwllt 80 r.:iui 5 

~m.ulilam!lUl\fIu ffJUfi::100 tl'lfI'1~ii 1Im:I'lM;, 2550!.UI'ItUu~n'fl14f!1\'m:tmtm'I.IM~IYllfllltm ~lIrl ftmtfU:: 
gynoecIous .quasl gynoeclous,monoaolous androeolous UflZ· hermaphrodite 'l1~w:n.Immill(lfl~u.lJ1l RGSD 

'i'1u~u 3. Uftflt'l u..a'«uptm*/.'.I~'\,Klilittlnli:llrutHJlI \lfmulfl!l1.i~J1.lI'In,nm~Phlfii!lA'<l!l1ii OMRT 

AS 

."1n\Ll'l~n'l12(iO.i\'j1l~{ flKflliiflnli"fJ~Q~flItiI\fl1tl~ufl\-X';1'11~U 2 f'l 1I'lJl1nlKIIIlMntl1!J1iIl{\U 

fiif.s. '\Ii~,. 1?l\1'fJii'~ilMtJiMLlI~'Ilfl~n'ltin!llittlfl~Ii~~Il'h\l1tli~1"'tJ'::KlJ ,1 ,0 lilfJI'l1i11~fitl'tN 
L'i1!)\i~'tl1J O.9!1'1t;+r~itllll1'ln'lftfllllbrf~'ln?11'1~IM~ururi11'fl~t!41U'lU T tI'1!1IiU{iKU.ritl111Wll( 

cst.oo54*~·~l'hnu 0.7 cst1J054.ptf ,'lhOUO.8 CSlOO54+2 CSl0054+4 'CSlO06&-lt-2# CSLOOOO8a.#·3# 

IIft~ OSL0086-fI.'9 I,bou O;9ifmU(!I'IIfI~ftil\tllj:m'l1~~IiI>1~Wfltltlnuw gynoocious quasi 1JYfl00000us 

~fOui!lri4r0~l\fltril!rmaph~'L),i1n'lJ 14./l.38.8 5.640.8 IIfIt·O,O fl1mhKlJ I'h~!l1I1~~'l\lm(~ 
ftiufnWlftft8fl/l\?llfd.ltJL'lhr\! ~!S.!1abllf]) 

.'. "mnlr,;~~1\!ml1'l1-lll1""litfl~{i4"M'I "8" - S~Trui'l 'l1nimtN..-il~O'tt'1illl'YW\LI'Inllh~ 
tl!i1'll1ullllh('Il!1q'rl14I1M' ,tllil.tuililt\l,it;n"l~IUIMIWl'lftIlflIlUU gynoeclous Ufl'j'lUlllllnPilUlth~!Jd~fT'Il 
~,~..ii~ bemJaphrodite.'bliII'I!l'Nlmn~'~!la. u3eLtJiirulillruntrKufl<'1'I111'lU·i~lrlW1:ntl1tn.llliu!JIiIliM 
ri",lIifJ't1;,W1J'i'lIl'lrmu{A'lIlfltll1tui? S. UI'IZ S, Iltifl7'm11Lfllllt'riG~n1'",II(lJ'1iJ1fl1UI\I1l\,J''l s,.Ju 
Ylti'h.ll'irmu(VI~iltlll~tl'''t'1rrmillllt'i'l~lIn'i1iufN111rJ1l'lU ~1l1.2 IIftt 1.3 1II'111ft'lMl.(Tabl& 2) 
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r .... I !JoInt 6f"""'" ..ii............ ~ PO"""'"'" of ltt ..1'<*0.... o. l~ __,. SlI _ "n" 
- iIl- """"" ~or201GIO""""'Y2II1l 

Qo<!o Vi... s.. __Ion ,'I>I ~ ttl..1•00."" mJ""''' /IOJ!ngl 

JIO!lA'f ~ ~"III!T Air...... S...... i'l<) G Q,G ., A II "..,. , ""'.'!I~ 4'OAT 

lIQ2A Q$I. 00t$. .. iI ~ '1 U 0.7 1.i 1.0 0;0 0,0 17..1 M 211.:1 0.0 4,' 


~ W A CS1.00u ' " -, 0·' os. u ItT 0.0 18.7 :13.3 0.0 50.0 0.0 u 

Jf i2l' A CS1._ -N-Ii/! Q.T 0,1 U! o,e M 0,0 62.6 0,41 31" 0.0 U; 


'4 lG7 i\ CS1..00u ..,it~~ 0" 0.7 U U 0,0 0.0 au 0.0 3M 0.0 8;' 


~ .W' A Ili!.CI164 O~ 0.9 1.1; O,S 0;0. 12,$ 111.$ O.~ a.o .0.0 U
-·'4, Ht· A QS1.0IlR· . #. ~,. U 0.1 t:J 0.9 0.0 0.0 !ii.• 11.1 33.3 0.0 S,1 

·7 Sst" ¢$I. _ • ~-Sil O;~ 0.5 '1.7 U, 0.0 loo,Q .M 0.0 OJ) 0.0 U 
II Ht A CS1. DOeJ • # 9 0.& U U 0.• 0.0 M ~.O 0.0 So.o 'OJI 4.0 

S 0,; 0.9 a 1.0 1).0 U to.o 10,0 CO',O 0.0 4.0S"A~C$ '"-1''' 
10 ti9 A CS1. 00Il& 'If. - 1 U 1.0 1.1 1.0 0:0 "3.3 "-7 0.0 0.0 0.0 1,0 

• 
\1 !ill A CS1.._ .~. S/' 0.2 O;t 1,5 1.0 0.0 U 110.0 30,0 SOO D.O U 

12 '14 A CS1. 0'41 ' I - J OA 0·. U \;0 o.a 0.0 ·0,0 0,0 100,0 0.0 

u..~•• 0..1 0.11 1.4 O.t 0.0 .,-,c_1J 38.5 U MUI 0)) U 
v • 
~T'''tSI<f .'~1nfI -~G.W-.... IlI,G ~_I ~M~""""''''''' *._J.... II~JltmIIJIII_, 

T"~ ~f1Qol\< ni-""'infI.__ rill:< it_,",on i"'ll/il'n __- __.(jWIIIIth1\l a:,__"1IO_ rt~MI! uno_~ 

~,- .oo.tv_I~1 ..".,~ k<"pte_t16) 
< 1"

tp~T1" .ao!)!1. 4I\III.T "i~ ~(~ 0: Q,B, M 4 H -
S, ~,10 0;0 . 0' 0.11 ~ ~,I • U 0.1 ~ UI :IU .·44,g • a., b M 1,$ 

$, iI<I","'~.IO 0;1 U • 1.i U 4.1 'I; 1U. IU 'I; 0.0 7,\• • U • •• 11.1' 

s,. tlp.1~'1 OJ U • h! b 1.2 b M b 1.1 I!! UDtUDiU. ~ ',I I• 
F-Iptl , .. ~ .. .. .. .. .." • ill 

C;V.OO T.1 11,\ ... • .'!. Itt t2.1 ~.t IU ~ IU

• 
"$- 11,. A"II~'!O 14.~ • U • '2.0 • U I.f • · 

s, """ . ..\",,10 U b 6,1 • 3,~ I U .23.1 • · 
a, lItJ!.I~11 o.r \,1 b l,\ " 1,1 M II,.li .. • .. .. 

C.V, r..l 10.0 M U U SO.7 

'" '1!Id" ·~~_~1II5.fl1lI jlJl,lIIill • hInnI~w ..._ ....WI nol.:am..llll1ttMffI'tltrflllll!T 

li't1m 
111'l1l~''.l\ltl'l1l1l.m1'.Kl!lltliflnlt,)!In1'Jl1nl\ft'1!ltiu(u.«i'''iI''li.Ll'I'lVi''IlYul'l'lJ"mfi;Jllol'1;Jlhuw'lutli 

Ideffihlf~*iWll'lu11"R1[W1l'1'l1JrJIIYt1tJiluit1'if'r!Ui1lit,,,j(~UlI1nlilllftn~"'lJ IIl'in1ffl'1w'ii'II~i11'1 
1f\~Il,"!I'l1J'lS/Ultiwhlfi ~lfnfla.ll;A''M'I1t1fi1'!"'1UrjlJt.I!liiu'1iI1n1l11l;lfl''l!lljllu{ (ll'jll'lil, 2526) ~Iluil 
MU'llJftntfM:«'11.1'1l1\1J1I'1f'ld1m~~~n?1Iij\lfluli!l!l !l'fllftlJLtlitlril!l"l::mt,mu!ltfl!lllft;i1ulUl~iu1'~:;\In 
'll6t1!IV'tIimLO\,i~ heterozygous ~1I1'I17'llJDT'lr1UlI.ft:;lftl.!":l1lJlilu homozygous lftwmi'l.!ll1!1"fl~"'lnm7 
r.m~laflMI!I (ailtl1 IItll$"nu;, 2553) d'lun'%uI'II'l~lTl"l'I!lmruilil'l';!I""'o 2 il~4'fJ~itf,jllfltl 'liU'Il'l"IJIIII: 

http:iI<I","'~.IO


M1\\U.~ .'Ml'l~lIti1fill'iil«fimli!~iI!4rlm'L\IlII~~Wl'(lHln~ 1. 'ih411.114i'I.l!fU'I;fl'11hllll)!1ll'1f11i11J 1'ww 
"IlIihli'rIl$fl'TI"'i.2. flm~lJ~flm)lIJ$"ft'l4~14~~fml1n1'mjljilltJmWfllt111 fltU"Ill'l!la~"u"'''I::fn\hm2\i\1I 
P\llII(Y;I'(~ 3. ffl1tl~\~~1l~'I!!lmml'l ",)'lIJ~~'1ri'mh"tlml'll'llii!lI'l,),)Jlf\jJh"::fml1mlml'lI'tQ 4. ti'll'lfl1Y'l1 

l!1!1j~b!'l"lu~owfmhflflnm"liItl 5. ft'll'll'lil ("'l1f~'nl!(l1, 2528) 

n11IiilIMnil'ltl~f\WI4n'l'\t/I\Jffl!mlllritlIl1B,",,(lIi1.('l1.1'lU 3 f'l ';1nm11lr.ailUfl'l'lllif1'lm'hlllJ'h'\u 
II'~ S. Ufl'YIlJ*lImiUt1flIW~1I11111J1il.!~ S, fttJfil: 25.eilM1Iln'l'lltU'It1.ln'l,litllMnlulomu:: 
l'I'liii'hu~hIlM',hh mUKI1l'!Kl.r'..rl'l2l1t1l'Hlfli'llifln'bJl:Il!'111i1'h'l1l~l!l~I\'lIl'l'tlKliliflI1111rill(l\.lt\~ s" li 
1'Th1'»l.1? tI1tm't,l( 

fhnUljt\l 

'tl1JflU'lN.'\\Tn.i'lUW-.iti<l~YlIJ1r11I'1f1fl1f!:;l'l"tUtllilu.1i4'l11. ~UiWuf!ljl'!'Jn"llllti:;Il!l'ItUtlltl;l'l1l1!1 
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