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U~\JU';:!:l.11(1.1 W.1'1. 2564 

****************************** 

1. Vliiinn1'>bb'6l:!b'VlliJN'6l 

!l~'W b uu 1if Niil bl'l'i1'1:01i'ila mi Vi tis ~ii Pf m1n1w'Vl1" m'i\il <11 \ilb ~!l"'i11nii'>1 m bb<1::m1:1.1~ !l"n1'i'IJ!l" . ~ . 
\il '6l 1\il<'I~ ~ \J~bfl AU El :1.1-ru u )::: 'VI 1'1J e.J '6l a \il bb'6l::: vl 1bu'lJ1 Tu )J;;l u51A .,, n 1'i'Vl'6l 'l "'ii "'l \il bii !l f1W'IJ5 !l~'W 

\J \J \J , , 

-ruu'i:::'Vl1'WG'I lil~1 '!Xe.J<i e.Ji:i\ila" bb'6l ::b 'il~ru b~\J b\il m 'W~'IJ~l'l'IJ~1'1 ~'W1 bA'i'n1'i'Vl<l'l"l'i'1V1fo1-ii b U'IJW'IJ'Vl1" bii fl n • • • 
b~!la~1"'i1ei1~ '!Xn\Jbn1'!mm U'il'ilD'IJiib vfo"1'1'Wilu1~'iililb<1a (Beauty seedless) ~'111:1.11.l"b<'l~lJnu • • 
bf11'1\il'in'i <i1'W1'1'W~ Marroo Seedless, Thompson Seedless, Flame Seedless, Perlette, Red Globe 

bbl'\:: JG05 fl~'i::Vl11"'Vl\il<'lfl\J'l<1'1J5bb'6l::PJn1'11b 'VIA b 'IJ fa~ f11'le.Ji:i\il (~'i:::U<lbb<l:::Aru::, 2560) fl~1" hn\il1lJf111 • • 
ll~nfl~'IJirn'r~uhA~cl1!'lty Afl 11tl1fi'1"~b1i\il'i11nb~fl11~'1J~1 Plasmopara viticola b\ilEJbilW1:::(]~Vl'W11 
bb<I ::CJ~ r.Ju 11'/Julilii'b U'Wll1l1 \il bb u u m11 ~fl" b' ~tll bb<I ::-rumV111'i11 n~ "ii:n'l \il ~ b ~fl 11eJ1Pi' EJfl tj 1um:1.111ti 

b w1:::b~ El" 1 u fl1Vl11b~ El" b ~fl 11ii' b~fl b ~ '111 b -ii1'VJ1<11EJ ~'Wfl~'IJbb<l'l'iJ:::vh 1 m \J bb<'l\il"fl1 f111~ lilii b Viii fl'b~ n \;] fl:l.11 

'IJEJ1EJ 1 w1i~u b~flwi:i f1\il 1c;ll \JW\J11ii'IJ11b U'Um:::'il n 1111n 11m:::\J1\il1'1Jbb 1" 1 \J!l~'IJfl1'il bu~ EJ'IJb U'Wiitl1\il1<1 "~ 'U , , , 

bbl'\::: bb 'IX'\il1ei1 u~a \il fl 1m1uu'li fl\il fl n wu 1u1:: ei::: lilfln 1n <lu 1u bbe.J<I ii b ;g ei1um 111ii fl' iT nw\Jb ~m1ii'IJ111'1 • • 
111'faiitl1 \il1<1 bb n~ \il btn~ bb 'IX"\il 1eiuu ~"eifluii bbtiuiitl1 \il1<1.Jfl'W\il1" bb u1 ei11 bbl'\:: b ~fl 11ii'IJ11 b uua1b111\il 1 'IX • 
ei ei lil'IJ:::fom1 b'il ~tll b~'U b\il 11Aii'iim1lJ 'i'W bb 1":1.11n~ijlilU'W1 u bb<1 :::'lifllilfl n'IJfl"fl~'W _,,e.J<11 '!Xu~:u1rubb<1::: 
A run 1W'IJfl" fl~'W<I \ill'\" ii" 50% (A ii fl m1u <1n ei~'WW'U\J 1mJ'IJfl"1A1" n11V1<11', 2552) ~,iJbn1'1\il 1m , , 'U 'U , 

mm1tiV1iin b~EJ,f111b1ilil 11m1tl1ff 1"1ii'1 EJ m1bii !lnll<1n~'W1'1'W6flfo~~1'W'Vl1'Wi;lfl 11AV1~!l 1-ii'llh 'IJ\il n11lJ • • • 
bb<1:::1111m1ilil b 11'111tl 1R1"fl1'iJQ\il~'WG'l11bAiib ~eJA1'\J AlJ b 1Ab ~lJ b~lJ 11ii' b 'li'W blJ'Vl1bb<ln'ii<1e.JG'l:l.lbb:U'W bflb'lf'U • 
blJ'V11 bbl'\ n'ii<I Vl~fl1'1 !JG'! a~ <I eJ ::~il b UEJ :u fl~ 1~ 11n \il1:Un111-ii ?111bAii b U'UWEJ:::b 1<11'W1'U'il:::il "e.J<l<l'Utl'\J 

G'lfl1W bb 'llil.1 fllJ ~'U~bflA 11lJ n"<'l'IJ.f11W'IJ!l,bf11'1(;1)n'>bfl" lii'1 EJb Vl\ilil f111A1 '\J AlJ hA b\il El :n1'Jil'ii"b U 'lJ a f1 \J , , , 

'Vl1" tii fl f1 VI~"~ rl 1'1"11ii'-ruu EJlJ 

fl1i)m tb<1:::mty'il'W1 (2563) l'llilbbEJnt~fl~li'W'Vl5~ 1801fl1'1ft<l'VI 'il1nw'IJU'W~'W~\1" 26 'lJUlil 

'ii 1 ni! 'W'l11mV1 lil<'I eiu e.J <1 n11e1' u &" t ~fl 11a 1t111\il11A11tl1ff1"'1J ei"fl~'W 1 'W'IXfl"'Li i1,J~ m1 b tl5 EJ\Jb Vi eiu nua11 . . "' 
'Vllilbb'Vl'W<'l11bAii 2 'IJU\il 11ii'tbrl tl1ir'UiJb\il1tiiEJlJbt<1:::1A1\il'lf1'W wu11t~mtuAVit5eit15iJn,j 1flb'ilb<l'VI PD-

WLOl ~"bbEJn'il1n 1ufl~'W~brl'U1 'W~'W~G'ltl1Ubn1'!mVl<l1"'Li1"\il::: 1fl b'lf b<l'VI NK-CSL02 bbEJn'i11n 1u\il:::1A¥1. 'lJ • 
~'W ~ ~'W~1'1~'U11A1"m1111<11"111'Wfl" b :V ei1 bb<1:: J1ir'WiJ1m bii eilJ iitl'l::i1'Vl5n 1w b vi1n'W ~ 80% '11111fo\1 m 

fl1Vl1'ib~ EJ"b~!lbb \J'Ub 'V!m~t 'V!m:::a:u 1 'Wf11'ib ~:utl~lJ1f.l.lb ~fl 1fl b'lf b<l'VI PD-WLOl Afl am Luria-Bertani • 
1~m1:ut-ii:u-iim~ma~eimnn11 106 CFU/ml l'i1'W\j\il'im1111'i Nutrient Broth t111m::a:unu1ei1'1frn'VI NK-

CSL02 iifi1:u1nn11 107 CFU/ml b~fl1-ii~1 b~!lbb\JAVib~EJ~"~'W 1 % (v/v) 'IJfl"ti~lJ1\il'ifl1Vl1'ib~EJ"b~fl 
bb<l::b~EJ"b~fl'\J'WbA~Mb'IJ~1 (orbital shaker) ~A11:ub~1 160 'ifl'U/'U1Vi i)f.l.IVIJJil'IXfl" (25-28 fl,1'11 

t'lfm'iieia) t U'Wnm 7 1'W 

tl"utl'i:::mru w.l'I. 2564 bU'Wm'lli11bum1'Wi;l m~ fl" 1 'W~'W\ilfl'Wf11'il'i' liltii fln'l'a1i11ei"fo~1 b ~fl'il li'W'VI~ ~ • • 
1 'W'IXfl" ll5-U~ m1b~fle.J1:i \il ~'W bb uue.J ";g, .n ru '11 'ii 1ni! 'W Pi n1'!1'1n1'!ru:::'V11"n1 ei mw bb<1:::'Vl1" bAii 'l1:u~" ei1 ~ 
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rn "i bih.1 fo'\'111111 l'JY1111 av1.1fi1 rn"i fJ'1.1~'1"im1iJ1f11,v~u1uVfv,tJ5 'Li~ fl1"i b tJ11'lrn VI l'l 1.1 i;J<l'Vl~'rn "ii;J 1i (l\ Vf u VI 
bb<l :::"i:::V111' bn1.1~fl1'11 v ~ 1,ii v l'J 2 fl#' ri vu'l111tJ1'1fl 1'11'illrn "i 1-ii tli'mb 1.11.1 i;J,;g, il ru'l'i bb<l:::iJ1:Wut11mb~ I'll.! 
(ll<l t1l11'il'WY1111av1.1tJ "i:::l1YJ'G.n1"R 1 ubb 'Li<l,U<lfl<ifo 

" ' 

2. -i'(lliitJ"i~a~l'l 
' 

2.1 b Yiv'i~ l'l bb<l ~~\l!Ju1tli'm11.11.1i;J,:fi1ilru'l'iil v"nu f\1~111 b "ifl"i1iJ1 f\'1~'11 m vfo1.1u-vi'u~a~ 
' " 

2.2 b Yiv1'1fl1'11'illfl1"i 1-iitli'mi 1.1 rnN:fi1 il ru'l'i bb<l:::l'l1"iY1111 bb Yl'Wl'l1"ibflihi1V1fo1-iiil <I" nub "ifl"i1iJ1f\' 1" 
I Jf d 

'II <l"<l"'W1.l'W'll'WYll'I" ' . 
3. bil1'Vl:IJ11'J'll!Mbl'l'l'~fl1'l' 

l;J<lilfi1 fl"i,fl1"i'Vl<l1" bb<l :::a mu u'i~ l'J bb<l :::~ \l!Ju1-vi'u~ ~" il:S1 il ru'l'i bb<l:::l'l1"i'11111 bb YJ'Wl'l1"i bflil?hV1~1.1 
1-iiil v"nu hm1iJ1fi'1"'11<1 '°i~u~ bii 111'i11m :ff m1 Plasmopara viticola 11111'Jl'l1:1.J1"in 1-ii1 lJ'\Jl'l1"iil v"nun1~ 111 

1 "ifl~'ll .,,i;J<l 1Virn"i1-iia1"i1flilY11" fl1"ibfl1'1(ll"i1.l'W-vi'u~~"iltJ~:1.J1 ru<l111<l" 

4. N<l~l'l111111'il~b~~1.I 
1~ M'W bb 1.11.1 :S1 il ru'l'i 'llil 111 (;! "<l ::l<l1l'J,J1il !Mn 'W b "i fl "i1,J 1A1" 'll!M <J~'\J~ b ii111 '11 fl b :ff v "i1 Plasmopara 

viticola Vlfa:1.J'i!lrn"iNli (ll bb<l :::'ill1-ii,1u b Ylv<l1111'111:1.J 1lil'J'Vl1l'J1 u fl1"iU~ fl<i1u'll<i" bfl1'1mm1.1u-vi'u~~' 

5. Naal.J!]'\1~'11<1~ bl'l"i~fl1'l' 
5.1 i;J<le.Jli(ll (Output) bb<l:::"11:ff1'111e.i<le.Jli(ll 

1) tli'm11.11.1:S1ilru'l'i'llil111e.i"<l:::<l11'JiJ1tJv,nun1~111hm1iJ1f\'1,'llv,v1u (Prototype) 1 tli'u111.11.1 

2) 'illrn"i 1-ii tli'u1b 1.11.1:S1 il ru'l'i bb<l:::m "iY1111 lb Y1ua1"i1flilil 1V1~1.11-iiil v"n 'W hl'l"i1iJ1fi' 1"'11<1,vfo 1 'illrn"i . ' 
5.2 e.J<l~'RG (Outcome) bb<l:::"11:S1'111e.16l~'RG 

bfl1'1(ll"im1.1u-vi'u~~" v~1,iivl'l 10 bl ;i, ilrn"i1-ii:S1ilru'l'iV11!Ja1"iYJl11bb YJ'Wl'ITibflilllmn'\Jn1~111 
hfl"i1iJ1f11,'ll<i"vfo <1~1,iivl'l 1 'llil111 1 Yiv<ll11fl1"i1-iia1"i1flilbfl'\'1(l\"i1 'WflTiU<lfl<J~'W1.1'\J-vi''\J~a" 

' " ~ " 

6. 'll!l1.lb'll(ll'll!Mfl1"iAfl'le/1 

6.1 'IJ!l1.lb'lllilfl1"iftfl't11 

1) rn"i1'1fl1'11'illrn"iNli(ll tli'u111.11.1:S1il ru'l'i'llil111 ~M<l :::6l 11'JiJ1iJv,nu 1 "ifl"i1iJ1 f\'1,'llv" v~u 
' 

(1) A'111b~<ifl'i'amm~1.1Vl1b:fft1'illi'WY11~1YivNli111tli'm11.11.1:S1ilru'l'iN"<l:::<l11'JiJ1 v~1,iivl'l 7 l'!(ll"i 
' ' " 

~" iJ'IJiJ 111-J l'I 111 "i <I" ~1.1 bb 6l::; '1111ii1 'W ~ m Vf Yl '1 1"i (U1 li,,J '1~l'J~i'JN6l ~<I 1'111:1.J iJ :fi'j (ll 'II <I"' 1i 'WY11 ~"i::l'Vl11" b n 1.1~ fl'\'11 
' ' 

boU'W bb 'Vl~"m11.1vm1<l::: 1 u b(ll"ib'il u 1'111:1.J:ff u bb<l ~ m 1m i'I 'IJY11'1 "i1:1J~"f111:1.Ja1:1.J1"in 1 u fl1"ibb oiJ,oLJ'uYJ 1' 

rn"i(ll<l 1111 bii m VI l'J1.1n1.1e.i1i 111il ru 'l'i rn 1fi' 11 u fl~ m~ l'J1 nu 1 -ilu 11'VI~"~111V111' (l\ 11~1.1 bb<l ~v tJ fl w:i ~u (l\ vu fl1"i 
' ' ' 

Nli (l\ t:i.J-ii1.1iv'W bb<l:::fi':1.Jfi1 n1.1 fl1"i<l,Yl'\J 
' ' 

(2) 1'1fl1'11~fl1'1ru~YJ1'fl11'J.fl1Ym<l~Yl1'bflil'llll,M'\Jbb1.11.l:fi1ilru'l'i boU'\J ii fl~'W m1:1.J'l1u'IJl'J . ' 
1'111:1.J<l:::bill'l111 fl1"i<l:::ml'J'111 rn1bii111(l\~flvu bb<l~fi11'111:1.J1tlum1111'11~ btlutli'u 

(3 l 1'1fl1'11 m ~rn11n1.1~fl'\'11M'\Jbb1.11.1:S1il ru'il"l uVfv~uu'll&i rn"i~1l'J'i!lrn1~ b V1:1.J1:::a:1.J 

( 4) 1'1 fl'\'11 M'W'Vl'W m "iNli (lltl( u bb 1.11.1:S1il ru'llL 'Wbb~ <l ::;~ (l\ 11' ai;i"imfo 
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(5) A' .i Lii ei fl .i''U LL u u~1.n ru <ii ~?11:uTrn Ln tri'n"111tli''U1'U ei ~1,u <HJ 4 L~ ei'U LL<i:: 1],1N 

ti·wa'VIG.fl1~ ilL tlei{L~'U.'ifl11f\11.Jfl:U 11fl'\ll~ilEJ1.J ~'fl11L'il1n 'L~U 1(;1'1Jil'b ~il<!1L '\ll\;111fl11,}'1rl1,'11il'ilfo 1li , D~ , , 

UilCJfl11 70% ei~1,ueiCJ 2 ?f(;l1 Lvieii111ti1'ifl1'111'U.ff'\J\;lil'\J~il1tl 
" 

2) fl11M fl1'!1'l5fl111-tl.i'mL uu~1 Ji' ru <ii LL<l ::?f 11'VI '1 LL 'VI '\J ?111 Lflil 1Ji' Lbri petroleum oil 1 'W 

Vf ei,tl iiu~ fl 11 ~il e.i<i 1'Um1R1uR:u11RV1~ei1lu~ 'fl11L'il1n 'L~ u 1(;1 L ~ei?11L VI(;! hR11tl1ri'1,'11ei,eifo wu eiCJfli 1 6..1 , g~ , , 

70% 1.iCJu'UVifl-n'ill;J<itl1mrufl111-tl~ il'VIU1 CJ1.i 

3) fl11'VI '1?f il1.Jtl1::a'VIG.fl 1~.i''U Lb 1.J1.J~1.n ru'li Lb<l ::?f 11'Vl'1 Lb 'Vl'\J?f11bflil1 '\J fl11Uil' n'\J n1~ .i 11m1 

J1f11,'11il'il~'\J 1 'WLL tl<i,tl<i fl¥1'1l zj,fi' .iLii eifl'l5m11'ii'il1 fl-li ei 2) L ti~ CJUL ViCJue.i.inue.ia(;l.n ru<iim1ri'1~1-tlmuR:u . " ' 
hm1J1f11,'11il'il~'\J L "!i'U ~1ii'ru'lim1ri'1 ?f11Lflil 1.im;i~1::"1Ji:l.i~L fl1'!(;11fl1UCJ:U 1-tl u'UVifl-liei:u<i~,.Q . " 

- t11mrum11oti~ei'\llu1C11.i 

- °1i1'b1'11fl111otl L°1i'U 11Cll'\J 11CJ<i'ti'11Vl '\ll~iJ(;l1lJ1::CJ::fl11L'il1qJL~1.Jb(;l'1JiJ'yj'IJ 

- 'lfifl111oti L°1i'U 1oti?111L~C111oti?t11~1:u (~1.nru'liLL<i::tl1lJ'UtJ1(;11LiiCJ:u) 1-ti?tifunu 
d 

?f11bfl:U 

- !Ji''U'Vl'\Jm11 oti~eiV1u1CJYi''\J~ (u1V1~eiV1u1C11.i) 
' 

6.2 'lfifl1'aiifl 1'11: ~'i'u'Vlm lJ'U~ n1V1'U.i'l5m1Plfl1'!1 
" . " 

.J'doQ QGIQll 

7. Vfi.!'Vl'11b '\J'Ufl1'a1'i1CJ/bfl1.J'11'1:U<1 
" 

7 .1 Vfei,tl~u1im" LL tl.i''Li\Jfl¥1'1l Vl~ei h'L~il'U'Vl.i?teiu'11ei,V1u1CJ,1'\J 

7.2 ~'\J~:u.ii:lil1m,fl11V1m' V1~il?tmu'U'l~mL<i::~~'\J1~'\J~?f' (ei,fi"fl11:uV11"1Ju) 
" " 

8. ~utl'a~:u1ru 

?tmu'U'l ~ mL<i ::~~'\J1~u~?1' ( ei'Fi m1:uV11"1J'\J) 
" 

9. "~!l~L1inm.,~1Li:l'U~1'\J -;\'1'\J1u 300 1'W (urnL~1'W<i,'U1:u1'W<i'qJqJ1) 

fl'ilfll'al.J 
"~!l~L1ii1~1Lilun'ilm'a:u C1u> 

30 I 60 I 90 I 120 1150 I 180 I 210 1240 I 270 I $00 

1. b?f'\J'111cM1'\Jfl11Mfl1'11LiJei,i;i''\J (Inception Report) I x 

2. L'1'\J'111m1'\Jfl11:Utl11'\llU1 (Progress Report) x 

3. b'1'\Jil~1,11CJ,1'\JilUU'1:utmu (Draft Final Report) x 

4. L'1'\Jei11CJ,1'\Je.J<ifl11'l~CJilUU'1:utm.u (Final Report) 

10. fl1'ab?f'Uile.J!l~1'U 

10.1 fl1'ablil'Wil'a1!J~1'\Jfl1'aAfl1'11L;]'1~lli'u (Inception Report) n1V1'U'1ci~11CJ~1'\J.fl1CJ b '\JWCJ::nm 

30 l'\J urnL~1'Um'\J1:U 1 'W<i' qjqJ1fo'\'l'U~'1Vl'4'Ufl11'l~ CJ tl1::fleiuJl1 CJ 

(1) Leifl?1J1;iuu~ 1 'a1CJ,1'\Jm11'ifl"11Ldei,.Ju 1.iCJil11CJ<i::LaCJ.itl1::fleiuJl1CJ Rru::~'l~CJ m1uqJ 

uV1'1111'(;1i;it11::'1'Fi '11il1.Jb'11(;1'11il,fl11Mfl1'11 fl11(;111'ilbilfl?f11 'l5m1'l~CJ <1m'\J~~1Li:l'U,1'\J'l~CJ 
LLe.J'\Jfl11~ 1L i:lu,1'1J(;l<iei.i 1R1,fl11'l ~CJ .,~ CJ::nmvl 1L i:l 'Um1'l~ CJ 'utl wmru 1 'W m1\1\1 L U'\Jfl11 

'l~CJ e.J<lfl1'll~CJ '1'\J~'iJ::vl1LU'\Jfl11~'11tl bL<J::beJfl'111B1,il~ -;\'1'\J1'\J 10 L<i:u 

(2) ~?)u'UVifl-liei:um1CJ~1'\J ~u'UViflJi'1CJ1ti1LLm:u Microsoft Word -;\'1'\J1'\J 1 'll'1 . ' 

Ix 
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10.2 01'.il'iil'UeJ'.i11l~1'Ul'l'l1lJfl1'l'ViU1 (Progress Report) n1V1'U(1la~111J~1umEJ1'U'.i:::EJ:::b1a1 1501'U 

'IT 'lJ bb~1 'Ua ~'U 1:!.I 1 'Ufi ruru 1foV1 'U!l (11Vl'U'U m 11~ EJ '\.J1::: O!l'U~ 'l EJ .,., ,, , 
.,.. d V V 'J Q .q al V lk>Q.I <V 

(1) l!J0511il'U'UVI 1 '.i1EJ~1'Ul'l'l1lJ01'lVl'U1 b(1\EJlJ'.i1EJ<l:!l!JEJ(11 u'.i:!OeJ'lJ(1l'JEJ mu:::~'l'ilEJ 51'.i'Ul\l 

"UV11.l11'(;111'\.J1:::5,A 'IJ!l'Ub'IJ(;l'IJm0111'im!l1 01'.i(;l'.i'l'ill!l051'.i ''irl011i~EJ 5m'Uvi~11iJu,1'Ui~EJ 
• 

llN'U01'.i~ 11 U'U,1'U(;l<l!J(1\ bl'l'.i~01'.ii~ EJ w EJ:!b'l'11~1 I iJ 'U01'.ii ~ EJ ''UU '.i:!:!J1UJ b 'U01'.i~ 11 iJ 'U01'.i 

'l~EJ N'101'.ii~EJ 'l'i11'.iWN'101'.i'l~EJ (ti1il) 5'.iUN<l01'.i'l~EJ (li1il) '1'Uvi'i1:::~11iJ'U01'.i~!l'l'i.J • 
-U'm5'U!lll'U::: (li1il) Ul\!V1111a:::~'\.J5'.i'.il'lb'U011~11iJ'U~1'U (li1il) rnom1e11~il~ ml'IN'U10 (ti1il) 

11a:::m11,a1'\.J 1 '\.J~ EJ'Ub Vi EJ'UblN'U,1'U'l~ EJn"UNa,1'U'l~ EJ ,J1m'U 1 o 1ci:1J • 
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