
'liein1'Vi'Ulil Lfl'a-!lnT-a (Terms of Reference) 

Lfl'a-!I m-a1 :5't16'11-a~1.ti' ru~ bb'1 ::6'11'a'Vllil bb 'Vl'U6'11'a bflii bn't!tlil'ab ~Bf11'ab ·vn::'IJ'1n-W"!J 
'U 

d~.c. QJ.Q 11 c'fd 
'Vlb U'Ul.Jlil'an1.J6'1-!lbb 11il'1Bl.JU'U'rl'U'Vl6'1-!I 

'U 

Lfl'a-!lf11'aVBtl~ 7 f11'aAm~1"1Jillil\l~'U'Vl~V~iin'Vl~L 'Uf11'aVU~-!I b ~B6'11 b'Vilil L 'afl'a1tl1f11-!l"UB-!IB~'UU'U~'U~6'1-!I , 01 • • \j 

tl-!!u'IJ-a::111ru 'rl .l'l. 2563 

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

1. 'Vi6lnm-abb'1::b'Vilil~'1 • 
e:i4'Ub U'U 1:W ~ i;i bPl 1~~n\l?tni;i Vi tis vil1131 n tJ.fl1'W'Vl1'1 f1111il'11(;1 b ~ e:i-:i\11 nl111m bb'1~fl11111'1 e:i-:im1'1.Je:i-:i , ... , 

lil'11\;l?\'I eru~tnfl'Wtll.J-r'U'IJW'Vl1'U~i;l?\\;l bb'1::vh b U'U 1 TU Jl1 tJ b Vllildl.Ji;i'W5Lfl1'1f111Vl'11'l~'ll'i'\;l b~€Jf1~'Utfo4'Uvi 
\I \I , \I , , 

1 ~~m.i~ lil?t-:i bb'1~ b \J ~n 1 b~'U Llilm 'U~ 'Uvi Pi'U~~ IJ),J'U 11fl1-:i m1V1m-:i~1'Vi-r'U 1 ·~\ ll'W'Yi'1l'V11-:i b~ e:i n b ~ ei?1~1-:i11tJ1Jl 
'U ·~ 'U 

1~nrnn~lil'am zj,:itJ\J\JU'Ul1b~tJ'loW'UBU1~~(;lb'1?1 (Beauty seed less) vi-J1m~'lb?f~l.J l1bn~mm 154 'a1tJ , ' 
1 'W~'Uviui;in 112. 75 1 ~ u~mru~m.i~lil 2s.23 t1i''U A(;lblJ'U11i;ifi11111 7.15 ~1'U'U1vi (-:i1'U~IJ),J'U1bb'1~~-:ib?1~111:W 

'U 'U 

~'1'1.J'U1\;l b~n 11i;i-W51fl1-:im1V1m-:i, 2562) 'Ue:in\J1ndir-:il1~'U5e:i4'U '1'1'U1'U 6 'W''U5 vie:i~1~V111-:im1i~mbi;i~ 
\I . , , , \I 

oWIJ),J'U1 hfori Marroo Seedless, Thompson Seedless, Flame Seedless, Perlette, Red Globe bb'1~ 

JG05 (~1~-Umb'1::flru::, 2560) 

f111U~f1€J~'UiJn-w'Uhflvi ~11'lqj fie:i 11tl1rol'1-:i (Downy mildew) vi bn (;l\J1f1b~ e:i11.ff 'Ulilb1 Plasmopara 

viticola L(;ltJbtJ'W1::~~Vl'U11bb'1::~~eJ'U 11'1J-U(;ldblJ'Ut.h~lilbb'U'Um11 (obligate parasite) l'i'e:i-:ib\J~fl!bb'1::-r'U 
€11'Vi11\J1 n~-:il1:Ui lilvi b ~m1mial tJe:J ~ hJ?11111-aci b -w1:: bi tJ'l 1 'Lim'Vi11 bi tJ'I b ~e:i 1Jl bi1e:i b ~e:i11 b oLJ1v1'1mtJl'i''Ue:i4'U 

'U , 

bb~1\J::v1'11 w 'Ubb?f (;l-:J€J1f111\J\;l~b'Vl~e:i-:ib~ n ~m.J1'1.ltl1tJ 1 m1J~'U b~e:i-w~n(;l 1~ 'U 'W'U 11~'1.l11 bU'Um::\Jn V11n L 1fl 
, 4.1 \I , 

1 
' d ~ ... l;' .... 1 d ' 1 1 ,, 1::'\J1(;11'U bb 1-:i 'U e:i-:i 'U €11\J b iJ i;i tJ'Ub U'U?f 'U 1lil1i;i bb'1 ~ bb VI 'llil1 tJ 'UVl ?I(;) €11 f111'U'U'1l e:i (;) e:i n-w'U 'LI 1:: tJ:: (;le:J n ni;i 'U 1'U , , , 

bb~'1~ b ~ tJTU'Ub 'Vi~ e:i-:i iJ f1'W'Ub ~811~'1.J11~ Vl~e:i~tl1lil1mbri~ (;) btnvi bb ~'llil1 tJ 'U'U ~-:ie:ie:i'Ui1 bb'1'U ~tl11il1ffel e:J'U 
'U 

lil1l.J bb 'U1 tJ11 bb'1 :: b ~e:i11~'1.J11 b U'U?f 1 b V11111 ~tJe:J(;l'U::r n f111b\J~n 1b~ 'U1111 11fldi1fl11111'Ubb 1-:i111 nvi?f (;l'\J'U 1 rnbi;i:: 
" o~ , , 

-d e:J(;le:J n'l.l e:i -:i e:i -:i' 'LI ~ -:i ~ i;i 1 ~u~ m ru bb'1:: fl ru.n 1-w'l.l e:i-:i e:i -:i' 'U'1 \;l i;i -:i fi -:i 50% (fl, i1 e:i m1'1J i;i n e:i-:i' 'U 1::'U'U1 m.i 'l.l e:i -:i 
, , , \I \I , 

1m-:im1V1i;i1-:i, 2554) ~-:idbn~1111m?11l.J1-aciV1~ n b~ m m1bfl(;lL1fl11tl1rol'1-:iJ11 tJ m1 b~e:imJi;i nl'i''LI~'U5e:i4'Uvi 'U , , 

l'i'1'Uvi 1'U ~e:i 11flV1~e:i 1m5m1b 'IJ111m1l.J bb'1::V11mn(;) L 1fl11tl1rol'1-:im\J5\;l~'U?t11bfll1b ~e:im'Ufll.J 11m~11b~111Jl 
' 

b-ci'U bl.JV11 bb'1 n"Bi;i ~ ?tl.l bbl.J'U Lfl b61l'U bl.JV11 bb'1 n"Bi;i Vl~e:i~e:i?t5Yii;ie:i::i;i ii b ii tJl.J e:i ~ 1-:i h ti lil1l.J m11 i?111 bfll1 b U'U 
'U 

1::tJ:: b 1'11'U1'U\J::~'l~'1'1'Utl'U?f.f11'Wbb1\;l~ e:Jl.J er'U~tnfl 11l.Jfi\l?t'IJ.fl1'W'IJ€J\l bn~mm be:J\l Jl1 m V1\11df111fl'J'Ufll.J 
\I , "I , 

L 1fl L\;ltJ:ii115~-:i b U'U5 f1V11'1 b~ €1 f1VI~ -:ivi n1~-:i 1Jl-r'U'Wtll.J ~-:it111 €1 ~1\l\J1 n m1Pi f1~1 f1111 otl?f11Vl &i tJ.f1:iJ\J1 n b ~€1 
' 'U 

bb'UflVib~tJ Bacillus subtilis ?11tJ~'U~ CaSUT007 bb'1::1flL11161l1'U'l.Je:J\l5'qjl.J'U (2557) b~e:iintl1m1111'11'UV11'U 
~e:i hflvibn(;l\J1m~m11 'Ue:ifo L\;ltJ'W'U11V1'1-:itJi;im~e:i hm1tl1A'1-:i 1 o 1'LI m1l.li6vi1i CaSUT007 bb'1:: 1fl 1111 

' 'U 

61!1'U?11m1cii;i(;lf111bn(;lhfl1Jl 40% bb'1:: 20% 'Ue:Jn\J1ndir-:il111tJ-:i1'U'l.le:J\lV1~\l (2557) vi1ib~€Jbb't.JflVib~tJ 
Bacillus sp. bb'1~ Streptomyces sp. fl1'Ui')l.JL1fl11tl1A'1-:ie:i~'U bb'1::i1m1Pin~1~mmV111bVi'm~l.l'1'1'U1'U 

.J' <i::Jt. q' ~ a Cl.I I V CV 

b'1l€J\J'1'UV11tJbb'1::tJ(;l€J1tJf111bf1'U1f1~1'W'U11 Yeast extract 0.5 ml.J, Molasses 20 ml.J, K2HP04 0.05 , ' 
n-rl.J bb'1:: KH2P04 0.15n-r111~~i;i~Vi°?f(;l L(;lm~m\J~ru1'U1~~'U 108-109 cfu/ml ~1'LI'1l'W(;l'l.Je:J'l?111-we:i~bl.Je:i{vi , "' 

b'Vll.J1::?fl.J 1 'LI f111~ (;) €11~ f111bn'U-r n~1~1 b~ e:i~~'UVl~ ~:ii1m-wfi e:im11 otl?\11 Polyvinylpyrrolidone (PVP) 'Vi~e:J 
Polyethylene glycol (PEG) e:i~1-:i1(;le:J~1\l'Vl~\l Vl~e:i1i~1l.Jn'UbbU-:JiJ'U~1t.J::V1'1-:i ?111111mn'U-rn~1t.J~mru 
b61lm~vil1:Ui111bV1~e:i1::~'U 108 cfu/ml 11'1m'LI 3-4 b~e:J'U ru e:iruV1.niJ~e:i-:i 1'U'l.lru~b~tl1n'UEJ\l?f1l.J11'1EJ'U~\lb~m1 

, 'U 

rie:i hfl 11'1 bb:W'l1mtJf111btl'U-rn~1vie:i ruV1.n:iJ~e:J\l'U1'U 6 b~e:J'U 
' ' 'U 
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tl-:iui.h::mru vut. 2563 61mu'Wi'1mbi;i::Vil'll'LI1~'Uvi~-:i1~A11l.l'11l'lry1 'Lim1i~mbi;i::Vil'll'U1~1.tlrusn 
'11Vl-r'IJDeMtl'Ubb'1:: n1'1~b1A11J1f11 -:i'lJeMB~'U'\J'U~'Uvi 61-:J~'U b~tJl'i'~ b~BffOJ~'U'Vl~ J.yiij A tu61l.JU~ fJ'\J~ -:J11 , \I , , 

611 b'Vl l'l 'IJB-:i 11A ~m~1 bb'1 ::l'i'~b~B n61l'11mV111b ~m ~l.ltJ~111ru~1b~B'OJ~'U'Vl~vvil'l~b~Bn1~'11V1:r'Utl11 tJVil'll'U1 
' " ' 

bll'U~'U bb'U 'IJ;;l1.tlrusn1'Ull~ei1 tJ 

2. 1'1'1t;i\h::61-:ir1 • 
2.1 b ~ Bl'i'~ b~Bnbb'1::'V1~61B'IJ611 tJYi'Ufi'OJ~'U'Vl~ vtJnu n~viiitJ1::i1'VlB.f11~ fJ'\J8-:i b ~B611bVll'lb1A11J1f11-:i'IJB-:J , , dJ , 

" ' 
B~'U'\J'U~'UVl61-:J 

' " 
2.2 b~B~m~1i6m1 b ~l.ltJ~111ru~~'U'Vl~vtJ~un~b~B11 Plasmopara viticola 611bVIV) bm1J11"11-:i'IJB-:J 

' .r .. 
B-:J'U'\J'U~'U'V161-:J 

' " 
3. bU1'Vl111£J'UB-:J 1fl-a-:im-a 

lJ'1tJBbA1-:JnTrnm-:i bb'1 ::61 '11U'Ul ~ tJ bb'1::i l'll'U 1~ 'U.yi 61-:J ( ei-:ifi fl11l.JVl1'1J'U) ii~1.ti' rusn'l'J B-:J tl'U bb'1:: 
" " n1~~ b 'aA11J11"11-:ivi b n~'OJ1n b~ B11 Plasmopara viticola b~e:rn~fl1161rnb~ tJi:.J'1i:.J~l'lB~'UvitJi;i n'\J'U~'Uvi 61-:J \lg~ 1 \I \I 

bb'1::'1i1tJ'1~fl111.ff6111bAi1'V11-:Jfl11bffl~l'111~ 

4. e-.J&l~A1~rJ1'1::1~~'U 
~~'U'Vl~ vtJ ~u n~viiitJ 1::i1 'V1B.f11~~,:i 1 'LI fl11fJ'\J8-:i fl1'a b 'OJ ~fl!'IJB-:J b'1'U 1ti'Vl~B61UB ~ b ~m1 Plasmopara 

viticola 611b V11'1b1A11J1 1"11-:i<tJB-:JB~'U'\J'U~'Uvi61-:i mi::i116m1 b ~l.JU~l.l1tu'OJ~'U'Vl~vtJnu n~'11V1foVil'll'U1 b ll'U 
, , \I , dJ 

~'Ubb 'U'IJ;;l1.tlrusn1'U1::ti::~ei1 tJ 

5. e-.J&l~1Jq'Vl~'UB-:Jbfl'a-:Jn1'a 
5.1 i:.J'1i:.J~l'l (Output) bb'1::~1~1'~i:.J'1i:.J~l'l 

1) 611tJVi'U5'0J~'U'Vl~Vvii1tJ1::i1'VlB.f11~ 1 'Wfl1'afJ'\J~-:Jb~B611bvtl'l bA11J1f11-:i'lJB-:JBfo B~1-:JtJBtJ 2 611tJVi'U5 , , , , , 
2) i6m1b~l.JtJ~lJ1ru~~'U'Vl~vtJ~un~~1vtfom1i:.J~l'11'Ub-:i-:i1'U ei~1-:i'W'eiti 116 

5 .2 i:.J'1i;r~5 (Outcome) bb'1::~1~1'~i:.Ji;ii;r~5 
bn'l~IV11n1'\J'U~'Uvi~-:itl1;;11.tlrusnllei-:in'Ubb'1::n1~~ 11A11J11"11-:i~bn~'11m~B11 Plasmopara viticola 1 tJ 

1-ff b~B'1~fl1161f.1Jb~tJi:.J'1i:.J~l'lB~'U~U'1n'\J'U~'U~61-:J B~1-:JtJBtJ 4 bb~-:J 
\J v , 'U \I 

6. 'UB\Jb'U~'UB·rn1-aAm~11 

6.1 'UB'Ub'U~m-aAn-~1 
1) ~m~1bb'1::l'i'~b~Bn611tiYi'U6b~m1 Plasmopara viticola 611bvtl'l hA'a1J11"11-:i1'UB~'U'\J'U~'U~61-:J~ , , , \I 

nB b 'am'Ubb 1-:J~1vtfo 1 m 'Ufl11'V1~61B'\J 
' 

2) l'i'~ b~ B n bb'1 ::'V1~61B'IJ611 tJYi'Ufi'OJ~'UVl~ vtJ nu n~~i1tJ1::i1'VlB.f11~ fJ'U ~,:i b ~B611bVll'lb1m1tl1f11-:i'1JB-:J , , dJ , 

" ' 
B~'U'\J'U~'UVl61-:J 

' " 
( 1) bfl'\J~1 B ~1-:J~'IJ'U'U~'U~61-:JVl~B161~~'U'OJ1nbb mi-:i~ii11 tJ-:J1'Ufl11~'\J'OJ~'U'Vl~ vtJn\j n~ 11l.J~-:J 

\I , , dJ 

'1~Vl1611'a~i1Atu61lJU~1'Ufl11R'J'\JAlJb1A~'IJ~ bfl~'11m~m1~11'\.Jvt~B11A11tl11"11-:i'IJB-:JB~'U~ bfl~'11nb~B11 
' ' ' 

Plasmopara viticola 

(2) l'l~ bbtJn'OJ~'U'Vl~m'Un~l.l 11 bb'UAVlb~tJ bbBA~1'UiftJ61161Vl~B~611'l1~tJBtJffJ1 150 611tJVi'U5 
' ' ' 
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(3) V1~61tJU bb~~ A'~ b~ B n?11t1-W''U5'1 ~'UVl~tltJ i1'\'.J n,;Vl~B'1JtJ ~?fT~~iJ f1 ru?f&.JtJ1i f1u ~ \J n1'H '1~n1b~'U1111 , .. d..J , I)~ 

'1JB\J~1 'U'1J f.l1tl'W''U5b~B11 Plasmopara viticola ?f1bVll11bf111J1 ri'1\IB ,:i'UtJ'U~'U~?f\J 1~tJBtlffJ1 80% b'U , , , " 
~B\!Ulj~m1 B~1\JtJBtl 2 ?f1tl'W''U~ 

( 4) Vl~?!Bum1&.J?11&.J11i;i 1'Um1na11f1 (Pathogenicity) 'lJB\J~~'UVl~tli.Jl)un,;~A'~b~Bn 
3) Pin~115m1b~&.Jm&.J1ru'1~'UV1~tli.Jnun,;b~m1 Plasmopara viticola ?f1b'V1111 hf111J1f11.:i'1JB\JB~'U , d..J , ., 

bi.J~t1rn.Yfoui6m1bit1.:i'1~'UV1~tli.Jnun,;?11t1-W''LI5~A'~b~Bn 1~bbn ?1mmV111bit1\lb~B bb~~Mnw 
, d..J , " 

m1b~t1\Jb~B b"!i'U Bru'Vl.n:U bb?f\J bv1m~&.Ji.J~&.J1ru1V11~f111&.Jb-U'&.J-U''U'1~'UV1~tl 1~iYat1n-i1 109 cfu/ml Vl~B , " ' 
spore/ml ~1Vl~um1i:.J~1111'Ub.:i.:i1'U 1~ff~'111ru1~nt1.n1'Wm1i:.J~l11bb~~m1~\1Vl'U b"!i'U m1~~V111'111i;i~u 

' ' 
bb~~Bi.J mru (V111~~1t1/iJ'11V1iJ1t1~11 i.J/111°11~ b Vll.11~?!&.J) 11&.J(i\lf111&.J?f1l.J11f;l b 'Un11bb -LJ.:i<LJ''UV11\Jn11111m~ 

' dQ Q,.IQ,Q,.lt( ti 1.cil Q,.I 

bl.Im V1 t1u nui:.J~ 111.n ru,-i m1m n~&.J b~ t11 n'U 
' 

62 15m1An'~1 : ~~UVl'UbU'U~n1V1'U~i6m1Pin~1 
" ' " 

~do Q QQ.I ~ 11 

7. 'W'UV1~1b'U'Un1'a'Jli!tl/bnU'UB~~ 
'IJ 

7.1 ~B\1Ulj~m1 bbi.J~.:ii.J~n'W'1J Vl~B b.:ib~B'UV1~?!B'U'1JB\JV1iJ1t1\J1'U 

7.2 ~'U~&.J~iJ51f11\lm1V1m\I Vl~B?fmu'U1~mb~~-w\9lJ'U1~'U~?f\I (B\lliim1&.JV11'1J'U) 
" " 

8. ~Ui.J'a:::~1ru 
V.t::lloCV CV ~d ' 

?f m'U'U1'1 CJbb~~'W\9lJ'U1'W'UVl?f\I ( B\Jf1 n11&.JVl1'1J'U) 
" 

9 . 'a:m:::b1mm'a~1bil'U~1'U '11'U1'U 300 i''LI ('U'rnb~l'U~\l'U1&.Jb'U~'1J'1J1) 

Q 
'a:::t1:::b1~1~1bil'Uflli!n"a';j~ (1'U) 

nli!m1~ 
30 60 90 120 150 180 210 240 270 ., 

1. b?f'UB11tl\11'Um1Pin~1bU'El\J~'U (Inception Report) x 

2. b?f'UB11tl\J1'Uf111&.Jtl11VltJ1 (Progress Report) x 

3. b?f'UB~1\J11tl\J1'UuU'U?fl.l\pru (Draft Final Report) x 

4. b?f'UB11tl\11'Ui:.J~m11~t1uUU?f&.J\j1tU (Final Report) 

10. n1';ib6'f'Ufli:.J~~1'U 

10.1 n1'ab6'f'UB'a1tl~1'Un1'aAn'~1bif ei~!Pi'U (Inception Report) n1V1'U~~\J11tl\J1'U.n1tlb'U1~t1~nm 
30 l'U 'W'rnb~l'U~\l'U1&.J b'U~ruru1foV1'UeJ~V1'U'Um11~ t1 i.J1~nau~1t1 QI" , , , 

(1) bBn?111uuu~ 1 11t1.:i1'Um1Pin~1 bda.:i~'U 1~t1i111t1~~bBt1~i.J1~nau~1t1 f1ru~tJ1~t1 ?111u(!J 

tJV1tl1 1111i;ii.J1~?1\lfl '1JBtJb'lll11'1JB\Jm1Pin~1 m111111'1bBn?111 15m11~t1 ?fm'U~~1btJ'U\11'Ui~t1 
' 

bbi:.J'Un11~1b tJ'U\J1'Ul11~B~ 1f11\ln111 ~ti 1~tl~b1~1vl1b tJ'Un111~ ti \J'UDW&.J1ru b 'Un11~1btJ'Un11 

1~t1 i:.J~m11~t1 \11'U~'1~~1biJ'Um1~e:i 1i.J bb~~bBnm1B'1.:iB.:i '11m'U 10 b'1&.J 

(2) ;~u'UVin-U'B&.Jf!A1 tl\J1'U ~u'UVin~1t11i.J1bbm&.J Microsoft Word '11'U1'U 1 '11~ 
v ' 

300 

x 
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10.2 nTH~'UB';i1tl\11'Uf'l11:l.ln11V11!1 (Progress Report) n1V1'Uvi~-:i11CJ'l1'UmCJ1m:m:::nm 1501'W 

tru bbl'i1'Wt=i'l'U1l.l 1 'W~ tlJtlJ 1foVJ'U~Vl'Vi~'Um11~ CJ 'lh:::nvu~1CJ 

(1) bvrnnrnvu~ 1 11CJ-:i1'Um1l.ln11'Vi1!11viCJiJ11CJt=i:::b5CJvi'lh:::nvu~1CJ f'lru:::~1~CJ '111V'qi 

uV1i11 1\;lm.h:::61-:ifi° '1JB'Ub'1J\;1'1JB'lm1Pim~n m1mTOJbBn'11115m11~CJ '1m'U~~1b'Ll'U-:i1'U1~CJ 
' 

bbe..J'Um1~1b'Ll'U'l1'U(;lt=itJvi 1f'l1-:im11~ CJ 1:::CJ:::nm~1 b'Ll'Wm11 ~CJ -:iu'\.h:::mru 1 'Um1~1 b-U'U m1 

1~CJ e..it=im11~CJ 1'111rue..it=im11~CJ c~1iJ) 611'\.Je..it=im11~CJ c~1i1) -:i1'U~'1:::~1b'Ll'Um11'iv1'\.J 
' 

.Vm'1'Umb'U::: (~1iJ) uruV11bbt=i:::v'\.J6111f'l 1'Um1~1b'Ll'U'l1'U (~1iJ) bBn6111-eh:i~-:i mf'le..imn (~1iJ) 
., ' 

bbt=i:::m11-:i611'\.J b '\.J1CJub ViCJ'Ubbe..J'U'l1'U1~CJnue..it=i-:i1'U1~CJ ~1'Ud'U 1 o bcil.l 
' 

(2) 6fi~V'UVineV'vl.ltl11CJ'l 1'U~V'UVin~1CJ1'l.J1 bbn1l.J Microsoft Word ~1'Ud'U 1 'UV! 
'O , 

(3) 11CJ'l1'Un11b~'U ~1'U1'U 1 'UV! 1vimb'U'\J'W~Bl.Jrl'\JVltJ'l~Bi11~'l 
' 

10.3 n1';ib~'UB~1\l';i1tl\11'UUV'\.J~:l.l'\.J';iru (Draft Final Report) n1V1'UVl~'l11CJ'l1'U.fl1CJ1'U1:::CJ:::nm 
'II 
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11CJ-:i1'U0Vu'1l.Ju1ru'\.J1:::nvu~1CJ 
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