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1. ~9R'i '1~1619  own^ Mildew) 

2. C s ~ s i f i C ~  (southern Rust) 

3. Cs~%l~)bvaibbwa%vt$ (Northern Corn Leaf Blight) 

4. Fsn%l~)bvai~~w a ba"n (Southern Corn Leaf Blight) 

5. &R%¶A?n9Ir~$absa~u~fifida$uu(~o~ethem Leaf Spot) 

6. F T R ~ I I U  bbaZ%lJ)bvfi(Banded Leaf and Sheath Blight) 

7. ~ O A h u b 6 l ~ n S l n $ a ~ a ~ l $ u u ( ~ u s a r i u m  stalk ~ o t )  

8. C S R C R ~ ~ I ~ I  (Basal Stem Rot Disease) 

9. C T F I ~ E ~ ~  n ( ~ e a f  spot) 

lo. F s ~ s i ~ . l r a i i $ ~ i ( s ~ t )  

1 I. &n6ud l r~n9 ln$au l~Rs~dC6l (~ha rcoa l  ~ o t  ) 
PI 

12. fsn'l¶A?n$ilmla(Brown spot) 
PI 

13. C ~ R h ~ b 9 d 1 b ~ m 8 1 n ~ a b b ~ A ~ ~ u ( ~ a c t e r i a l  StalkRot ) 

14. C'i'R%lJ A19 ( ~ a i z e  Dwarf Mosaic) 

15. & n b ~ a F w m ~ i i f i i r v ~ ~ i n n ~ ~ ~ m f i ~ ~ a ~ v ~ s ~ ~ a ~ f i ~ s ~ ~ ~  



a"labn<matluasA (family) Gramineae L ~ u L $ u ? K u Y I ~ ~ u ~ : ~ Q $ " I I F ~ ~ ~ ~ ~  ~ U Q ( ~ \ U  

ad&au(sub-family) Panicoideae idL~uwan~ua<uhadidbbar6au ibsraf.$ufifJ~(~enus) 
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zea a~unu~aglu~~~~uo~lun411o~u3n~ m (species) mays 4.r i~ l f ia" ia lwmC~aniq 
CI anuiW?amHi zea mays L (L. u w ? n i i l i  Linn. d.~ijludeuad$dt:~iibfluGiaCww)( ?wii, 

2544) +iaCwmdnam (specialty corns) )b6bbfi?iaCwmdniau (baby corn) ~iafwmvalpd 

(sweet corn) C i a l w n ~ ~ a u d i a l w n C i a ~ v ~ u a  (waxy corn) ~~a:C?alwmka (popcorn) d u g v  

d ~ u h u ~ ~ n n " u u ? u ? u d a  ~ ~ d i i q r ~ ~ u $ d ~ n ~ a . i u ? n  bv~aua"?a~w m\iv;a%?a~w mb<uq~ma"~~d 

~ ~ ~ u ~ ~ o ~ ? u u a ~ d o r ~ i ~ u ~ ~ a r d ~ n < u a d i ~ ~ ~ w ~ v s i u ~ ~ ~ u ~  n<dva"n IU'L~~QAM~Z!<~ 
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i u  d t : ~ i m  65-75 ~ u i ~ v k l h a f w m v a i u  LLB: 45-50 i u i i v ? u C i a l w m d n d ~ ~  iha1uLdu-I 

h i  1u~unounitw~ml8aisb~isd"au uan~in~u~j~flu~vd~vuiraui~v?u~nwntnolu~uu'~~ 
A d  : lnu~aw~r1u~annuu~.aado:n~u habndnamd~?~~disbntw~"nq '~~add~r~w WTWP~ 16~~t-i 

d 44 %?alwmva~uUarG7a~wmdndouid~ui3uwvwu~nnuniwlun?td~aanuin~~v6q i7945u 
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L ~ d ~ ~ ~ l l ~ ~ ~ ~ ~ ~ ~ 1 P 9 d d ~ i a ' d ' b 6 ~ ~ R ~ i ~ ~ ~ ~ ~ d i d ~ d ~ d ~ i ~ " $ d b d ~ ~ ~ i ~ b ~ ~ ~  aernsim 
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qcyodinifi LLdLL4chw~imnR:hdn uanl inu oaun1sGi6u l u  ~ d l a n  uatdn~3sq1a~ 

6ia1wndnfin1d1flu~maianssuL~ua~nuun'uadiabbwiaau 6a~nidnnf iu~f lu~u$qiam 

'luurtmia"iabmdnfim halwmraiu<mL3u4a$i16~w"~m ~ws i zdn i sd~n<uad  (den 

nubt$uaabn fin aa?pur'ni c l i a ~ ~ a  kni; ~mzunuimi nis$4iqhmv91~1,3u~a 

~ ~ ~ ~ ~ f l ~ d d i ~ l u a a Q ~ a ~ u 3 n i ' b ~  i i~wsi~i i i ;gnf i ianrs~~~dsgdsaaQua~ imcluos?nszilac 
s, s, 

~ugdnaa~u~h%ia~wm(whole kernel) n~u~ i?~~m(c rea rn  style corn) L L " ~ L ~ ~ W ' ~ L N ~ ~ L L ~ ~ W " ~  

dn(frozen corn on the cob ha: frozen whole kernel)(njfin6, 2540) d i a ~ u t u n n a ~ ~ u  

11d3Fln halwntraiuiinaiudiK~a~ludrt~wfi dqu \&aa"u LUEIWV lug 2548 i n i s  

daaan8ia~wmdndaubba~$ia~wm~aiu~u~dbbuudi~ 7 duyadisau 5.636 ~ i uu in  L L ~ Z ~  

2549 Mari~nitdaaanbiu$ub~u 7,099 huuin ~ a ~ u i m ~ ~ i u t i o ~ n i s a " i a ~ w m d n a m ~  

LLu~l~uLiu&~n~~aLia~da"u"r~sln~nfim uaqmaivnsnrdaaan(Gsui~, 2549) 

h a l w  m~$uun~a:bialwsIhl~~iuadaulard dan~danisu?b~dnan 

n iu ludn~n f id i6u  i idgn~a~vlnninraadr:~~fi  dinulhl6~rri~nrmsns 10.000 - 20,000 

uinda\ida?? flm~fluqnP;idr:ui~ I ,000 h u u m ~ i a 3  
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~ ~ I L % I L N B ~ ~ I Q B W ~ Q ? ? V ~ ~ ~  I l j h i n i i  500 Ku Rm~fluyadinii 20 huuin L&qqinnn 

o n a u r i r r ~ ~ a z ~ ~ n i r ~ ] ~ w < ~  (nnilju~<uWqiIi.. 2546) 
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4 maTnn oaaqinfiaTp~uP4ni d i a ~ ~ ~ f i  ~~a:5ani? uamdaaanha&maaiu"uaado:~~w'b~u jj 

nio~'iuFmod7afiianszlmmu~fmt1mnam ~ i n f i u i m n i o d a a a n  500 na'iKu qadioau -10 na i  

h u u m l u ~ ~ v n  ~biWufm~fluuinna'i 130.038 Ku ;yndioaunii 4.458 & iuu in l ug  2549 

~muLowi:atiiata~ud?.~ 2-3 ~ M G  ~ e d i n i o d a ~ a n ~ u ~ b d a t ~ b ~ u ~ m f u a d i a u i n  fmu f i u im  

n iodaaanrau lu~d~~uudia  7 ~&.~&qin 100.900 Ku lug 2547  flu 130,038 Ku lug 

2549 UazqadinirdaaanLRuqin 2,823 & i u u m  mu 4.458 & i u u i n  fmuniod9oanlued 

d ~ a ~ ~ d a ~ d ~ ~ i d u ~ u ~ ~ ~ a ~ f i u i m n i o d a a a n  95,806-1 25.308 Ku ~ u a r i i ~ a d i  2.71 0-4.291 

& iuu in  ni~daaanh~dhabmaaiu~ua~a4il~qn~~i~~~a i i f i u i m  5,094-4,730 Ku Am 

~ ~ u ~ e r i i  144-1 67 iiiuuin (miriad 1) 

~mfii~no~u%iabm~aiufia~~~uafdunir~' iu~mda~d~uaui~m ~iaaqinba~b;~&ul~wu 

~ e a d r z ~ n n b u i  2 drznio daiuuriuQwtnLLnzdaaanoiu~a~ Ao f iaTp~u3n i  
P/ 

~ T ~ L P I B  5ani; LL~FLLRUI~I Aa d r :~ns l~w~m~aT i i u  ~ q ~ n i a w i j m ~ u  dozuim 60 ild lu iaa 
4 4 %  

1 Yl ~~aaqin~ iabnaa iu~f luwmmetn io~~f iau in  ludoznsl~i;oaauiaiadqn1b;~awi: 

~ u i a a q ~ ~ o u r v i i 6 u  dau$a~Ll rsuu$di6~~ndtzn i f  fla d i l 4 4 i u n i a l i M u d a n i a ~ a A i  

nd iu in  fntnawizeciia& ma in luadu  du a ~ u  ~nia21 16aa"u ~ i n ~ i u 6 o a n i r ~ i L % i  

~u6i%iaTw maa iu~ f l u f i u imu in  

&~lwniln.riou : il~~uidotin~barfluQda~an$iaTwmJndauuindu~u&uada 

malnn do:anlvluPdu wi jm%iabndnioud~~iadi t~~~~i iado:b~ Aui ia~~ig 251 1 uds 
, I 2 f i u i m b u i n c n  ~mr:$ag 2515 nirdaaonGu~3uuinau ~ n u d a a a n f i u i m  378 Ku 

Amduyadi 3.9 huuin douig  2526 I~uimnirdaaanLiu:uLflu 4.012 Ku Am~flu 
PI 

yadind i  89 &iuuiv l  a k q i n ~ u ~ i m 1 1 n z q a d i n i r d a a a n % i a ~ ~ d 1 J n i a u ~ u ~ 1 1 ~ ~ 1 ~ u  

dia 7 i i f iu im6irr iur lng fmuluiaag 2547-2549 ~ f i u i m n i r d a o a n  67,326-102.225 Sild 

Am~fluy n d i  1,899-2,641 & i u u i ~  fmunirdqaanluidu~o~n~:11aa~fiuim 63,473- 

96,347 msd ?mtPlu%ndi 1,675-2,145 & i u u i n  ~~a:ni~d~aanluedJnfiw~~i~~iaiifiuim 

3,853-5,878 Pild A m d u ~ n d i  244-496 &I~YIYI ( m i o i a i  2) fmuw? mfima;i4iahmflniau 

~aabudqaanlduiu&a~nn ZalumeimLadu qfod a r f i n i  airPsni rra:aoa~ms~ih 
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3,853 

5,184 
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1,899 
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2,641 

+a d l  
( ~ I~U IW)  

1,675 
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%a 41 
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383 

496 
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I. mainhaCwmvaiuilnam dau~~~vian' i f ia io.Au~zb~u~ tu;a%iaCwmvaiu 

qinbnamont u h ' a ~ i ~ u i u ~ r r " r i u ~ a n ' i ~ u m a i m ~ ~  u bsad v ' m i m ' b w  mnlmdin~aaama~m 

b f l ~ 6 ~  ~ l d d ~ ~ ~ d d " ~ ~ L b d ~ d d t ~ b ~ f i $ l d b ~ ~ d  b 7 h  U l b a $ ~  39~Cd4 b f l ~ 6 ~  

2. maimzd;rnan'bdiiddtzbw fi dadw~qzd~lu$d"~a~ni tbbdt~11 

n a i m h  2 m a i m < ~ a i u ~ a i o i n ~ r ~ i i K y ~ ~ m ~ a  qmniwaoc%iaTwmvaiuil$ 

u?6slR;d1u$dilnamoazbbdt$d uanqin< wEmfim6~z6aioadaamfiudi~?~1~u?6sl~~baz~w~m 

~ f l u i i K y  ~ ~ ~ f i ~ ~ ~ l ~ ~ ~ ~ ~ ~ l ~ d ~ d ~ ~ ~ ~ d d ~ ~ n d ~ ~ U l ~ f ~ ~ ~ ~  95 bb'X~?6sldllld 
v 

dtzb~f idsz~im%aun= 5 ua~G~lim~8ms7'~6%1aFWmvaw~~~~m u5Gwgdsaanqzw5m 
V I  

L~lmwia$~dai iv i~ iu l~bnwmsns uazqz5u$ahabmvaiuilnam~sinidoz~u~uoii 

&afwni?In.ijau : ~aiu6a~nis%iaCwmilndauniu%udsz~wfi d a u l ~ q J ~ 3 u n i s  
v 

u3Cn~%iaCw nilndauam nisu5Fn~QiaCw n i l n d a u n s z ~ l n d ~ d a u ~ i n  6dQu %iaFw nilndau 

nsznlaais~flutuAiddaan damainu"ialwnilndaubbfid'bWb3u 3 maim !a 



dau &ldari sluiniln seain rdu k e a a i u  nsou u ~ o a a i u i u  ruznaiuuaiuqz6oco$!& 

uiu m n q i n i  rnamtnsf i rwizdgnf ikai in is~muirra:~~niow~mi~uuizf iu wawtnd 

~ k z 6 ~ ~ ~ i e ~ ~ l & e ~ n ' p 1 $ o ~ ~ v u r n " u ~ c  "Lnans$$aui:fiu (Good Agricultural Practices. 
P, 

GAP)" rrazqnqraulu'uiinaludaonflu (Food Safety) iinlmnrjra~n%o~a'luwpn~uwounis 

wtn ldrrn?"Snisd~n n i s ~ ~ ~ a ? n a ~  nisl~eis~ni1unis~ocn"urpli<na"a~a Tsn rrazrruae n i l  

riiurdua niwudc nisuss$ude nioaisnain 

niswtm%iaTwnilnenlu94q~fiuuei;raanaflu 2 n4u Zo 
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I ? i ~ l f i ~ ! m  f)5?1311fi1110Hn1 1 ------- ... : 

I .  la"rzurrzwi ia~~oa 75 ~du. szuzrzr4idrrqu 25 ~"ai~umr ruamwn"m 

i iwu 2-3 LUB~IM~U ~ d a ~ i a ~ w m a i ~ ~ r z u i m  10-14 i u  nau~un.Li i~rZa 2 ~ u ~ r r q u  

2. Ms:~:dqnds:uim 40 x 40 ~ ~ u i ~ u m ~  u o a ~ ~ u G a i i u ~ u  2 - 3 LUARI 

r q u  ~ d a h a b n a i ~ d r : u i m  1 o - 14 i u  nou~~un l f i n8o  2 6u1uqu 

~~fidi&<%ialw mflndaud~o~luf l~2f iuadaulrr~q:6iu~iuio~rnri f  I 619 u i  

l u~~ r6~d i i n i s r zu imuo~~rn r i $ i  PII.IBL~I\~~UU~~ dudr~41 "aud~n~la fmqn ~uBmw"u<6au 

airbuwib1,an3a Cmri 7 nQu1bun"m 1 ?ilan?u(iud"u bba:nm:, 2545) 

9 sr Y a 
I. I f lCi f lut i r rkdgn ua~a&nis lad~uynn5~ a k ~ i n ~ u I 9 4 " $ i ~ n  7-12 i u  muod 

p 1 0  4 
han iwa in i p l  ~j i$nirlrr~i~mamsnrdju~o~lmuM"a'bd G 2 uuu i;o 194"~iwiuiadQ Lie: 

Y Y Y Y 

%fil i lbb'~'~Viud~fl  (sprinkler) fiinis%94"~1b~ubbuu sprinkler n a s I f l C i ~ ~ i a : ~ Q d d s ~ ~ i m  35- 
a 

40 ~ a t i u n r  u u a ~ h a n i w ~ ~ e i n i ~ b b a : " d ~ m " u o d ~ u  bdu fiiftudd~n~ialwm~flu~uwsiu 

b33.11~93 
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a'n~m~ilnuims~iudmain6~~nis  : 6nwmz"uaaCialwmilniau~~a"11iu 

luw"asmain a~i~j~l6~flu 4 6nwmz Am 

I .  habmJnisukLdi;en lnu 1 Ebnkr sz~i ln iaudozuim 20-22 iln 

2. $ialwmilndauden~di;anu~a"a ~mu~v~a~aurmaciditanZGua~naddtnuv;ak 

iln $cBunniriqhabnilniauGaGua iiiaadauaaailntdLd~ann"uL<aL$qn"u 4.5 : 1 Aa 

ha&milniauv?dLdi;an 4.5 fllan5u qzii%~abmilniauGaGua 1 "nFan5u 

3. $ iabn i l n iaudan~d ' i an~~a~?a6~a~w11 i l n iau~na i fa  Aa ~iafwmilniau$ 
v v 

dan~d"RnGdvumaanqiniln~~a"a o d k  a~a~a' la?hi lna~dozuim 1-2 nuR~uno iikmdau 

raciln;d.lrdZmnn'ub6aLfiin"u 3.5 : 1 

4. ha&milniaudanLdZanKmfa da h?abmilniau$danLd~and~vumLbazkm 
v v 

%afivum m k ~ ~ d d a u a n i u  ~~dozmnRzgnii~flun~~l.a"buFo~~iubLdoZd i c  

~munL?~uin~iu~aq%ia~wm~ndaubdadanLd"a~nLLa"a nao~Knwmz $.I?! 

- ilnfiasmss~ainmsm dait~ilnldGn 

- JnSZb~Zadiau M;~ILMZDSR;U 
v 

- ilnam lai~n"u'ba"uiu~u~fluld ~ ~ a z l $ w i u n i ~ ~ ~ 4 d i u i r i a u  

- n isBus~a~ l ida imos~~a:~~na~m laib~un~fluiad 

- auimilndon~di;;onii~?iu~i~udnai~ 1-1.5 r u .  naiuuiaaa;1 

$iah#niau$danLdi;anrra"a ~~piqean~flu 3 quim Am quim~Gn naiuuiailn 4-7 r u .  

nnnnaid naiuuiailn 7-10 r u .  a~azq~uimlvd naiuuiailn 10-13 au. 
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a'u%u nuauw?wu'ua:: qrw;ldaiqniw. 2550. dr:G%iafwndnam. FCRl online. nszwsad 

~nwwo~~azavnobldq 
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li.a'uu1w <4na'm5uuiw. 
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Jayewaoys (-ssed) 

lodS 4eal UJacilJON 



I Curvularia Leaf Spot I Curvularia lunata (Wakker) Boed. var. aeria 

/ Brown Spot I Physoderma maydis Miya be I 
1 Common Smut ( Ustilago maydis (DC.) Cda. 1 
( Fusarium Stalk Rot ( Fusarium moniliforme Sheld. I 

Fusarium Kernel / Ear Rot 

Fusarium Stalk Rot 

I Ear and Kernel Rot I Aspergillus flavus Link Fries 

Fusarium graninearum 

Leaf Blight 

Ear and Kernel Rot 

Basal Stem Rot 

Diplodia Stalk Kernel and Ear Rot 

Charcoal Rot 

Alternaria Leaf Spot 

Fusarium sp. 

Fusarium tricinctum 

Marasmiellus paspali 

Diplodia maydis (Berk.) Sacc. 

Macrophomina phaseolina (Tassi) G .Goid 
- 

Alternaria tenuis Ness.Ex cola 

Ear and Kernel Rot 

Ear and Kernel Rot 

Aspergillus niger 

Penicilium funiculosum 

Ear and Kernel Rot 

Mosaic 

I Mosaic I Sugarcane Mosaic Virus I 

Rhizopus sp. 

Maize dwarf mosaic virus (MDMV) 

Mosaic 

( Bacterial Stalk Rot 

Maize stripe tunuivirus 

I Erwinia chrysanthemi pv.zeae 

Bacterial Leaf Bilght Xanthomonas rubrilleans 

Erwinia carotovora f. sp..zeae. 

Cyst nematode 

Root - Knot 

nematode 

Heterodera s p. 

Meloidogyne incognita 



d 
.aeCsn L ~ Q ~ I L M ~  

Y 

CsmsiGi619 Peronosclerospora sorghi / b n l u l u 8 i ~ w a l u ~  Bipolaris turcicum 

( &mlu~~u"uwa~tin Bipolaris maydis I 1 ~ m s i a 0 u  Puccinia polysora I 
Fsns-I ~m-i i i i  

CSR leaf blight 

FsnFnu~di 

Ustilago maydis 
d 
~mo~~lIr l~9inuumiGu 

Erwinia 

I b~lut41.1 MDMV(Maize Dwarf Mosiac Virus) 

1. PSASI~I&J ( Downy Mildew ) 

bno16in"i~hqlwnria bnluaiu G L ~ U I T A ~ ~ ~ ~ P ~ ~ I ~ ~ ~ ~ C T F I M ~ Q Y ~ ~  

+iqFwn i i l ~ w a w " a % i ~ I w ~ a m a ~  30-100 ~t las"~$ui  (Bonde et a/., 1985) h ~ l w n  

w~iurraz6i~Cwn~~uud~ulu~dau~~edaFsmuin (;an, 2541; ~ Z ~ S S C L ~  ~~atmmt. 2541)lsn 

ihumhruon l u ~ o z w ~ a a ~ ~ a t d n i ~ ~ n ~ u i j t i u ~ i u l u u a i u d t z w  ~ d u  tulndl4u 
- 4  

vlaJ1uzS B u ~ l u  In"rriu %iJu ~od%iqlwn~ai~'!=aj~' iu 1 LGBU ~Tlusruzd6au~~ad~nis 



r&a? r r  
3 

~?m7lilL"11001 Peronosclerospora sorghi (Weston &Uppal) C.G. Shaw 

d~?IaW~sko~?.u Order : Peronosporales 

Family : Peronosporaceae 

~~n41iii~iwuozuim'1u~rzww1wumr~~wu 2 species ~eronosc~erospora sorghi 

(Weston & Uppal) C.G.Shaw (Syn. Sclerospora sorghi Weston & Uppal) LLaz 

Peromclempora spontanea (Weston) C.G.Shaw (Syn. ScIeraspra spontanea (Weston) L L E d  

w¶Julnndqm ;a Peronosclerospora sorghi (Weston & Uppal) C.G. Shaw L&~l"11~Rdd 

6 1 u ~ a d a h r d a ~ r ~ i ~ ~ a n ~ d a i u  Jla iiauim 180-300 l r rn tou rinunnuaudnuuaoautm 

~ m ~ n ~ ~ a a n ~ ~ n l u i i a l w m ~ ~ ~ u ~ ~ u ~ ~ 9 " r a ~ f l u n ~ u ~ i r 1 l ~ u u ~ ; 1 ~ ~ ~ u n m z ~ ~ u u u l u  a d o f l a  

fdli"'oulioiiruima~rzwiid 14.4-27.3 x 15-28.9 lunwu W m o ~ u u f i i u ~ P s u a ~ ~ ~ a u u ~ a  

dozuinr 13 h n t a u  ( ~ U L F ~ ~ G U ~ ~ A N L ,  2524 ; $%iud' U ~ I L ~ U ~ .  2545) 

a"nwmze7 n ~ s  

L~aaiaqqo9lrnaiuiroL%iGiaiuhQbml&~~LLirtuzna"iqu"norzu=:aanman 
4 4 habm~~~ulrnlu~zuz~una"i~zwu~fi~dn~~~i~~~a~~ta;1dauuulu~~u;1~~az'1u~3;1aa0 

a i u l u u m ( ~ o c a ~  symptom) d a u i ~ m d ~ z ~ u ~ u d u ~ i ~ u i a 5 ~ ~ ~ a ~ ~ " s a i i d ~ u a d a u a a " u n ' u  

~ ~ u ~ n r i a i u W C l n u l u  h a l w ~ w i r ~ d a u ~ ~ a i i ~ ~ ~ u l r ~ ~ l u r z u z m " u n 6 ~ m " u ~ ~ ~ ~ ~ r z ~ ~ n 3 u ~ ~ a z  
d - 

L L ~ ~ I ~ I I J  ~ ~ I N ~ ~ L ~ U ~ O A I U O L U ~ ~ L ~ U M I U ~ ~ . J  100 ~ d a 5 ~ h 6  ~ i a u i ~ u h a h ~ ~ ~ w a  
4 d o a n u i l ~ r i q z i i ~ 8 u a d a u ~ r a a ~ ~ 7 a . ~ d a u a n ' u J ~ u a ~ ~ r i ~ ~ u ~ i ; 1  n ~ u ~ a i ~ u i a . ~ a ~ l u 1 l n  

vrulu"n;lda7ulu wi;1m';lndiaai~u~aZfim'an'uIdv1"rm~~m~flu.da~ da"7alwnqz~ian;lainirM".l 
dl) 

hm"u (Systemic Symptom) ~ i ~ r ~ f i ~ i ~ u r z u r m " u ~ n  u a n ~ i n ~ u ~ ~ ~ ~ 8 a ~ ~ " r o ~ ~ u a d a u ~ ~ u  
w A d  

m ~ ~ ~ 6 i u ~ u u a 1 h 1 i l d ~ ~ l ~ ~ ~ 6 ~ l ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ m r ; 1 n i 1 l u d n W  l u ~ a ~ ~ n i w u a i n i ~  
d 

d a u ~ i t d u ~ ~ i u ~ u ~ a ~ z w u w \ ~ a d a r " ~ ~ i a ~ ~ ~ u i i u a u u ~ n u 3 ~ ~ m l ~ u  Cinamzo in i rau~  

.nad&n~el~nu16i~awanm'a~q::~~n.~a1ri~~3~~fiu~ daunen~i?~~ua?qb~~?@~~ulwM"ra7z 

~q'5~uin~iiul1J UI.IR!WU 5-6 i lnda6u n i t w a u ~ n a r l d a u y r d  $abwau~au  (Donald G. 

w.. 2000) (& 1) 



asl;~s.u@alsauazn7suw JS=:PIIFI 
bmsz~uszuinnau&uqGdu dszuimt~eu~~ouwq~nimu!d~u~uq~du adaf 

a a ~ A a o l a i m w & m G ~ A i ~ l u d r z ~ m ~ l n ~ ~ ~ a i u w u w i u d ~ a n i w 9 m ~ r ? 2 ~ a ~ ~ i n i ~ l m " ~ ~ n 4 i  

Jszm~Bu~Ao l n u ~ a a i u i s o a i 1 ~ a d a s % m " ~ ~ ~ ~ i \ ~ v 4 1 ; 1 ~ 6 ~ d ~ ~ ~  12-32 m s l i ~ ' d a ~ u a  ~ m z i  

a d a 5 d ~ ~ c l a n ' u ~ i n d ? z ~ w ~ a ~ ? ~ m w ~ n i  B u ~ h  ~ a z u ~ 1 1 a  ah~adas%m"3dqnszIrlj1.1 
2 

~6Ldvgii 12-20 a4AilsaaAua (Bonde et a/., 1985) uazwuj i  nisahdade~~adLaa~9m91 
2 $i~iruulu%ialwmlu!i~um~liu~m~~ij~~0'1u~aainai~5u LLaqwi j~ i luLaaina i~~u 

LLaz~azmm$ i6 iddnn~d (~ im i~ku ro ,  1988) L~asliLLwinsz~l~L~zriiUwam!m"widLun"n 

w i ~ m s ~ ~ u l u a a ~ d a r i ~ ~ " s ~ m ~ l u d a u ~ m ; ~  scutellum od"lriwulu embryo ~ 8 ~ 6 1 ~ u n " n d ~  

L&mlddGnniulu 6-8 iu daqza%dadai~uusn lnu~maiuiooahdads3m""mdqm 

I 18-24 m~s l ian~qsa  R a i u 4 u t ~ u v i i ~ u i n n i i  80 ~da:~quG l n u ~ ~ w i z  

g m ~ p i j g . r l u ~ a a i n a ~ ~ 5 u ~ ~ a z 4 m ~ s ? ~ ~ ~ l u ~ a a i n a i ~ Z u ~ z i i l w " ~ ~ m ~ ~ " o ~ ! m " a ~ i ~ ~ a m ~ ~ a  sz 

wuadaoi~u8uial~u%ialwm~LLam.jminis"lla;Ilr~luLaaiL.d"i ada~aisrisn~~wisz~im!m" 

~ ~ i \ u a u d u  (a?sufinX 2517) 

n7sfiasn"lsn"7<n 

n i s i l a ~ l i u r i i s k b ~  nuiiriou'il nn. 2540 ~~WwuiZnisila~6uls~1!~waauqs6 
s A 

100 1dm5~%Gi lno~a~uuz~ilw"inansn~d~nriau.da;~q~du liiCw'aai+lu i i a i u6uwan  

nn~;i.rwnnioLfiudua danhalweiluuMridibSnirrzuin2a;11sn sauEnRnwsmriaudsn 

~auaisila~riuri i<mdas? (ad,  2524) ~ i 1 ~ ~ 3 Z n i s m ~ n ~ u ~ m m " a ~ a i s ~ m ~ ~ u n i ~ ~ a n 3 n f u  

~ u i 1 % 1 a b n ~ m ~ n a i ~ ~ ~ ~ i u i ~ n ~ m ~ n ' u ~ ~ ~ n ~ i ~ i ~ 1 u ~ ~ ~ r i ~ d ~ n 7 ' ; 1 ~ 5 m ~ n ' u a i ~  umsaass6 
u sd 

~razqkk!& ((bianiiaz~mz. 2540) k~uaa i l a . rn ' u l~md~~u izau lusz~u~ id~n~a~~n~msnr  
d 

~~~umasn"o9'L.a"w'u$%ia~~mn"iumiu~a~?~ (?an unzmmz, 2537; Craig et a/.. 1977) 

~ n ~ ~ a ~ n i s i l ~ ~ l i u r ~ 1 i 7 ' m ~ s m ~ i ~ i ~ i ~ % i a ~ ~ n ~ n 6 a ; 1 l % ~ 1 a i u 4 ~ i a u l i u ~ . ~ 6  

1. l%w'u$6iuwiu ruiuazmmz (2550) ! 6 A n w ~ g s l i a m s ~ a q a u a ~ & ~ s i  

~i~idLwddau1uni9ds'ud~dw'u$%ia~wm1w"m"iuwiu~s~si$i~i~ lnoAnm%ialwn$!kin 

nisrrausz~ii.raiu.~'ua~u~u smdkiuniu Nei9008 riuaiuwia@u~usnd!aj61uwiu 
444 4 CML289 ~ u ~ i a i u i s n 6 i  SSR makers d m i l n ~ i i m h  QrLs ~uanawauinuazttansoon 

sdi.ra;iLaualunnaniwLLann"mu Z m  umc1736 uulns~u~qu?! 2.09 bnig1902 ~ulmrb~lqu 

d 5.03 bnig1867 u d m s ~ u ~ % u i  6.01 b ~ ~ ~ u n i s d s ' ~ d ~ ~ ~ u $ ~ ~ a ~ ~ n ' L f i ~ ~ u ~ i u ~ ~ m s ~  

~ 1 6 1 4 1 ~ ~ U " ? " s  marker-assisted selection ~ S 3 9 S m  LLX~[lbL(2546) I&~YIIILPBU~ZEQ~ 



Qsz~ootu ~ ~ a z n w ( 2 5 5 0 )  'b~~nmwu?'inl?~qn~uijmfioud~nm"9~fli? ApronXL350ES 

Gmn 3.5 cc./~utin 1 i i l a n b  ~adu6iluaidlRlmiuda~iQ~wmmiq 5 i u  iium 4 RR 
d do ~I;IKU 7 i u  ai~ionilm~fiuiii~m~~nM~i~i41fluwuwmi~edin.11m4 <~sshumssiaZui 

d s q u  UazANz(2546n) A n ~ w u i i n i ~ l % a i ~ ~ n j ;  Metalaxyl35 SD nqnwlim6moi 14 n fu /  
d d 

~ u 6 m 1  H a n f u  sijldo?~~uhio~~d?nCoflwqm~ o. dindm s. unfoia8url uazwui in i? l+  
d d 

f i lo ln~ Metalaxyl hqnwgngm~ 20 n?a~/w8m 1 ?fanF~ ~~da~~~u6nio~flu~?nCauwqmw 

7. fIlQ)sld~"s ~ 9 ~ 9 n N  URzPINZ (2544) ~nmwu~ini?$ufi~?dmfidm?fl~~m'inLda%i'1~wn 

a i q  8 i u  i i u ~ u  3 n k  udaznhrii4nir 7 i u  wuk~hmdufo~ 33.12 % T I N Z ? ~ I Q C W ~ ~ . ~  

dldfil?~%d~?fl 72.95% q'iahn' ~~aznndz(2544) w~?'ini?nqnwEjmiQflfli% ApronXL35OES 

6m?l 7 CC./W& 1 f lk ln?~ LLa~$u69fl Bacillus subtilis d ~ ~ 1 1 1 Y ~ a l ~  10 iluQI.4 4 

L U ? ~ ~ U ~ I ~ L F I ~  Metalaxyl-M L L ~ :  f l i ? ~ ~ l i  metalaxyl (siltasite) aiuion~fiu'b3& 12 ~zaubd  

t ~ n ? u q u q r u s s ~ i i  ~~riaiuion~fiuIilbi 6-8 ~ z a u  ~uqoasspijfiaa <4dnis1+fiiomi;luo~u 
x.3 rn~iu~%u%ug~ 9 uaz 12 cc./lun"m 1 ?Can?u 7z$ i~~~a iu~enana4w~u?1uf iu~mniw~u~n 

f h $ ~ ~ j n i o ~ f i u d u ~  u~nionqnwiinbilu~i~~niw~~~n'~a~~~nij~~&~~ii~I?"~qndss~iips"a~~~ 



Y 

sorghi ~ I L ~ ~ ~ o A ~ I ~ I ~ ~ ( H )  



2. ~sas?a(cor (Southern Rust ) 

& R * ~ R Q  (rust) h 9 1 ~  f l h  i n  Puccinia sorghi Schwein, Puccjnja 

polysora Underw. bbaz Physopella zeae (Mains) Ciummins & Remachar ( Shurtleff, 
Y 

1 980) b~flt3Q~&a~wm~ud?zbw fl~neGd?brrqqqn A T  Puccinia sorghi Schwein bLaz 
d 

Puccinia polysora Underw. ~ri$wuuqnnqm~a Puccinia polysora Underw. ( ~ U L ~ ~ L I S R  

aaz'1an. 2533) ~ m e w u f a n  Puccinia polysora Underw. d s z u l ~  70% blaz dB?? 

Puccinia sorghi Schwein ~ T ~ U ' I N  30% (ds=~u~~aznn~z ,  2549) ~fnr7d~u~u~udf=:LnR 

2 A 
uinniq 50 idoE~iu6 ~atwun~w?zdgn ( Cammack, 1958 ) Pataky (1987) ~ n m w u i q  

na~upuf~.n~&nf~fi~u%~?~wmiuf~b~m's=:o=:iua~n9(am'ilnm'a@d~ud~s~ez~iiu~~eabLa=: 
4s e 

unnswniaw8wgm%qaFwm n~sdszL~un?~uL8e~lo"~ ' iwael~t i l%~a~~m~7n Csnfid$uCno'La" 

l s n ( ~ a t a k ~  and Headrick, 1988) Saxena and Singh (1 988) ~ e ~ i u ~ ~ u ~ u i ~ % ~ ? F w m w ' u <  

KT-41 ~ L ~ ~ U T S A S ~ R ~ U ~ U L L P ~  j;wa~~m~u~mama-3 20% .am:$ Raid et aL.(1988) W U ~ A S ?  



r&awq 
Liirnlndaoq Puccinia po/ysora Undew. 

d~pla- l r r r~<f io i~u Order : Uredinales 

Family : Pucciniaceae 

ada~wuuin'lum"u+ia~w m~flld~'3n~~nz~~wiszuilil~~"m"n uredospore %haGo4 

no4 plh~nau? &mifisztl41c 20-29 x 29-40 \uplwu wri4a~a~a.ra?a#natui~~~az~ilu 
d AA 

auiuut launui  1-1.5 h ~ m u  upn4nai.r 4-5 f daaniw~rantjoulri~~ui:au~za~"i;~ 

teliospore luniwqhuqe ~ d i i ~ n a u ~ ~ a n o w o z u o n  Ga61uuu~uifi 18-27 x 29-41 
d dt; 

\NA'EIU ~c4hJlJ 2 L ~ ~ ~ ~ ~ u ~ u ~ R ~ ~ % L ' v I " ~ o Q H T B ~ ~ M ~ A ~ ~  d~111 
C 4  dl, dozu~~\~~iiua<d1u1laa~a7uu7afi11a~ Garamozni7.r 10-30 b ~ s a u  ~da?qi¶dfi;Rfl4ai 

v 
dd 0 

UCIR.111161 0.2-0.5 NU. n a u ~ ~ ~ n ~ u ~ a ~ i ~ 1 i a ~ $ u ~ % ~ i f l ~ i , 1 ~ i 3 a b u  U I ~ A ~ ~ ~ R ? I ~ P O U ~  

ada%.~uuusnza uredospore(j3"?\a.m', 2549) 

a"nwmzaw-i7s 
v 

~uha~wrnsz~iir~fluqwqu~~nq(pustute) ruinuwadozuim 0.2-2.0 uu. fi 
dd t; &iuu~ua:~hudszwu6~uuuu~nni~6iub~~ szazLLonqm$uszua~n7adou Bioul 

LdduuLf196qm~aafi.nda7m$uLLnn~w~8na"iu~Gu ~~uayu~zwu6iuuuluu~nnii6iubrn" 

lu a ~ n ~ m a ~ C ~ ~ ~ z w ~ ~ I ~ ~ ~ ~ u p ? n d a u a a ~ $ i a l w r n  ;a lu i i6u n iu lu  n i x ~ i l n  wudinaiu 

tuus.raa~lsnoi~GuIf;-~~~dozuzI"ruaan.dam~nm'a@d~u"n~o:~:~iiu~~~aG~ad~eJaw"am 

k a C w ~  1 ~ w ' ~ ~ d a ~ ~ L o ~ a z & ~ ~ u ~ ~ T 4 ~ z ~ 7 b , ~ b ~ \ ~ f i L ~ ~ 4 ~ l u b u d ~ m ( ~ o n a l d  G. W.. 2000) ( i d  

d 2) 

as~mesFsasraan~suwi~~1~m 

b~~7aiiu%iabmozuim\n"p?nq~ ~ m a w u ~ i b ~ o : u i ~ d i a i ~ + i a ~ ~ f i ~ u ~ ~ ~ ~ b u d ~ ~  
I 

~ ~ ~ ~ ~ ~ L ] u ~ ~ I ~ ~ I ~ I ~ ~ ~ ~ I ~ ~ ~ ~ ~ L L E ~ ~ ~ ~ ~ ~ " ~ ~ L ~ ~ " I I  qCUM4~L~&J 24-25 o4filL@BR$€lr~ 

a a z f i a i u 4 u ~ u f i w ~ 7 n n i l  95% ~ n u ~ z ~ a n ~ s o ~ ~ i f i . a a ~ C ~ n ( ~ s z ~ u ~ ~ a : n m ~ ,  2546%: YIU 

k r i ~ ~ a z ~ Z a u l s .  2538: Gingera et a/., 1994) adaka4L~asiqin?nyu~LLnnL3uw4~utu 
a A' 

sauqaiuisn ~~wiszuinCnuau ~ua~qi .aad~a~dnnuum"u~iaP~m~"sa~~o~~~uaz 

aniwuafibuaui:au'lou"sLam$~na7uPu&uw'ws'~ Lqaq:L$ii7aquiiqLLa:as"7jLLwa7fi 

yu<uu~~~oa2imadas'~~az~:u~~da\d ada~aa.r$ano~5quq~\&uu"11iniq luhwmzaa4  

ad8$;wriwui n~~aiuioodidia~u~"d~uqnydqnda\d ( Cammack. 1958 ) 



n7silesn"lsn"7Tia 

I .  ~iindowi~~n+i31wm~'u~'ei~uLL~ ~ui~.rdi;finiwnuizfiu~nisszuirn 

Tl04f5'~ ~ O ~ ' I O P N  LlR~RNt(2546) ~ ~ ~ 0 ~ d ~ ~ ~ 1 ~ ~ ~ $ l ~ ~ ~ ~ ~ B ~ ~ ~ ~ f i $ ~ ~ ~ ~ l ~ l 9 ~ ~ ~ ~ ~  

aandd~ud~w'u~muani~nmaa~w""11l%uuin6iuniuiafsAn~Qu4iu~u 12 w'uf'~~Pi 

%iqbmt%.r 12 %u{ ~p '~do~~~un '~a iwonAi  q'w'wu' ~ ~ a z ~ ~ z ( 2 5 5 0 )  8 n ~ n i s d i ~ n ~ a  

r i n a m ~ ~ u ~ n s o u ~ ~ i u ~ i ~ n i ~ ~ s ~ ~ u 0 ~ l u ~ ~ a ~ ~ ~ ~ ~ i ~ a  w u i i G n a o r z ~ ~ i u 6 i u n i u  

b ~ o i ~ ~ n ~ ~ ~ u h u d u i u ~ n ~ s ~ ~ m a ~ ' i l n 3 s : ~ u ~ ~ m n i ~ a n ' u ~ d C a ~ ~ u  complete, partial LLR: 

a 
no dominance ~ a ~ u 1 m n 1 ~ u d ~ u ~ ~ n ' u s : : m ' u ~ a 1 ~ 6 ~ ~ n i u ~ a a f i 1 u w ' u ~ ~ 8 ~ ~ ~  dqu 

r inamzdouuoiab~oi f iQu~~u eu m"~u"0uud.r 

2. ~ ~ u 4 i s ~ ~ ~ ~ d a ~ l l ~ n ~ i ~ C w m  ~ i n ~ u q m ~ u . ~ ~ a % ~ s i f i $ u  1-2 % ~l~dundlu 
44 w ri~aqw86imiRdou 4-6 qm/'lu ~~iu&auf i is~m~lu~no~iC~n(anao' )  250 am01 20 3.4. 

44 " 
do61 20 1.4 M ~ ~ ~ l o k ~ f & d f l r a ~ ~ a ~ i ~ % a  25% 0% BR41 20-30 7.1. 6061 20 t.9 M%~LIIuTA 

mu 80% WP ~ m s i  40 n;uiaii 20 8 ~ 3  riu yn 7 <u i q ~ u  2-4 Rk (au t i u3~  ~ m z ~ a n .  

2533; Sood, 1991) d ~ ~ ~ ~ b l ~ ~ A ~ ~ ( 2 5 4 9 )  ? i ~ ~ ~ i ~ ~ i n i s i u R i s  ARMURE 300 EC 

(difenoconazole 15% + propiconazole 15% ) &t i  20 cc.16120 l m ?  fw iuL iawua in lo  
x, 

iiu9u 3 A% ~ i ~ i ~ n 3 ~ ~ n Y M i i i ~ ~ P o ~ s 7 a ~ u ~ r n " ~  

3. ~ I ~ Y ~ ~ ~ % I ~ T M ~ ~ ~ B ~ C O A M ~ ~ U P ~ ~ ~ I ~ ~ U I  

4 qq~u1?~u~~da~fs~?::~imfla?d",nw'u~~~uniu~s~~"sad~n~~~u~~nu~i~~~m 





3. P % f l % ~ ~ ~ ~ ~ u f i ~  ( Northern Corn Leaf Blight ) 

&RIulrtduwab~raq%7qlw~L"nrn~7ndao7 ~werohi/urn turcicurn L ~ ~ J I T A V ~ ~ ~  
2 4 

o t u i n o u ~ ~ o ~ I u a i o u  1ns~arn:lun~ni~m:Tumn ~tarnim~vila ~41.4 9.niyluy"T 1. 

~wasq"s 1.m¶$ iraz ~.l i issbli  lo~&iu'kiwaam~~ ir(i::d9n lmu~owizu.iacii i~mv~~i 
d 

h i ~ ~ a r ~ a i u r u ~ ~ l s ~ ~ ~ s : u i m ~ u ~ ~ s ~ u i n  (naqI~~Rqiuaz~a~a3nol. 2545) u o m d  

f l ~ l ~ u f i ~ ~ u n i ~ i i a & ~ ~ ~ u ~ ~ l ~ ~ ~ ~ n i ~ ~ z C u o ~ n ~ ~ u ~ ~ ~ i l a  ~inni~mriiuiyiinsdalsfi 

uaz~#aaiLrrqlsRaoc4ialwnLdani~iLQi IUTI 2547 iszassm LLazmmz (2550)  inis is 
B i s a q ~ s ~ l u ~ i ~ r i t d q n Q i a P ~ ~ ' L u ~ a m n i ~ n a i . j n i ~ ~ v ~ C a ~ ~ a z n i ~  i iuau 

4 Gl4CFi Y ( Y ~ ~ ~ S ~ U I B ~ ~ ~ ~ ~ O R ' L U ~ U ~ C L U ~ ~ W @ ' L M  q.u~?91'1[8ui 1.MROWW LL% 1. m l f l  LLat 

I 2548 l ~ ~ i n i s 6 i s a q C s ~ I u ~ ' 1 1 ~ n i ~ n a i ~  ni~[ilzTumn ~ I A \ M ~ D  LLaZniA 

~ ~ r n i n ~ $ o s i  Exerohilum turcicurn (Pass.) K.J. Leonard & E. G. Suggs 

donanliqqnad~u Order : Moniliales 

Family : Dematiaceae 
Ccld d 

arlama~.auaauw imim 20-105 '~URMM siaLdTsaGa$is~~trl~u daunaiqnh 

Ik~tinCao ~wfi tu 3-8 ~ ~ a R ' j ~ u a d o 5 8  nioqonoenidaiu$qaoq%i.j¶'il.jad'i]f fiiu 
4 d 

g~dos~~aoau:noniju~4ku 2-4 ~aaR' ~ruimozriic 7-9 x I 50-250 hnsou (Donald. 

2000) 



a~ss.11a~Isauazn~s~wis=:~~a 
4) 4 ~$ao7s~akqada5uu~~wa~ri7~ oa::a1lo4Zq::~wildCfioau du ~uaunq7uIu 

a d a k : ~ a n ~ ~ ~ ~ ? a ~ t l ~ u ~ ~ ~ ~ w [ i ) ~ ~ n : : ~ ~ a ~ ~ a ~ n i ~ " l l a ~ ' i ~ ~ ~ w d ~ w f w ~ ~ o ~ d  ~ d a h a ~ ~ & ~ ? r  
a 

ah~~wiiuquu7nn?tlbm"aniw A~I~$M$Q qnr~qiriau51q~ho:v1ii~ 1 8 2 7 ~ 1  R I~TAL~ I  
.ii1a7uriauaanl~ui1l(jiuaw~mnmlm""o~ 50% u ~ i i i ~ b i i i a i o ~ & o a n l ~ u ~ ~ n " ?  6 8dmiG fi 
uadaun u5mdau ~ $ a n a ~ u ~ ~ o o ~ h u ~ ~ ~ ~ u ~ f i m ~ n ~ " d ~ w ~ d a d ' i ] ~ ~ ~ ~ ~ u ~  

(chlamydospore) ( ~ ~ a h b i  uarLfhM'LI, 2545; Raymundo and Hooker, 1981) 



Ill 
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4. ~sa%y~vl&buab~n ( Southern Corn Leaf Blight ) 

b4'mawq 
9 

riimsqn Lqns? Bipolaris maydis (Nisik.) Shoemaker. 

L~ann?a?~mo$Jd Order: Moniliales 

Family: Dematiaceae 
s 4 ~"IIoundas'oqal6q daqul"suauu 8doauznan ~.gu?*(~1:~<7;1 10 -1 7x30 -1 15 

!uplmu ~u*rfu 3-1 3 n a 6  nq~qanoannqqdaqo h~aa.~m"qu ~da~q~ub?a~wm~~u~sfiuqliu 

4fiaquX h~Nl lp~ f iD49z~ ls "7 ;1ad~n~13a? 24-48 ~ u . ~ I ~ R ~ o ~ € J ~ ? ~ T L u ~ N  120-1 70 

2upl~au ~~%p1nnuqq7ndqnlu luamwuan~'au~Lrru~zauian~oL~7yva.~~~o i z  
4 

aurrir~fr~uuuuo~k~w~i (pertect stage) ;"nil Pseudothecia j i d a ~ u n h  Cochliobolus 
d 

heterostrophus (Drechs.) Drechs. fdhanau ijdaud~nriouh?.rurrauouaDnu~"IIu~m 

0.4-0.6 uu. niu'luijqq~rsf ndn~~dn?~n?:uon iadaWquau 4-8 a d d  (ascospore) 

uinatuzh \&aii 5-9 ~ q a 6  idiqt nhs~&um"qovuim 6-7x130-340 !U RIDU YTUT~UL~U 
d 

~n';uaodnquluqtusrfadaQ n~oiduriu$LLuu%d~lGL"nmn~?~'uLLd~n~~w'u~n~~uv~~La k 
A' wuuuai~~l~nn~uw'u~rr~~iin.gu ? u ~ ~ ~ a n i ~ G u ~ % ~ d m ~ u % ~ a l w m  

a"nwmzm~n~s 

~ ~ a l w n ~ ~ f l u l 1 ~ a n r : 6 u n n " ~ ~ ~ w u ~ ~ w a 1 ~ u ~ m ~ ~ n ~ i d ~ ~ o ~ d ~ u ~ ~ ~ ~ u u l ~ d ~ . ~ ~  

~ ~ . r ~ ~ a l w m ~ ~ u ~ ~ n ~ z ~ o ~ ~ l ~ ~ ~ u m ~ u n a ~ u o ~ a a a . ~ l u l n u 4 ~ n ' ~ 1 m " ~ u n ~ ~ 0 . a ~ ~ ~ ~ ~ a " 1 1 u ~ u l d  
9 

m~u~&ulu  n ~ ~ n ~ i ~ ~ ~ ~ ~ ~ 8 ~ n ~ v o u ~ ~ u n i j ~ ~ ~ ~ G i m i n  ~ ~ ~ ~ " I I M U U R W L L C ~ ~ U  ~ & R ? U L M  

~~azanm~~amn"ou~rru~znu~~wa~:vo~u~aun'u~~lflu U~.JW~OW'M$SR~~.E~~MLLB~:F~?O"~~~~~~~~"M 

GaGn doi~~b~~~ul~fivm:6uLLri~:wuLLwad6~m~ni~uL~u~u~nLLwa 4 0 - 5 0 ~ ~ 1 2  uu.d 

lui~~~o~6u4~ahnl~w'u$~lij~u~~o~twuf~nuun~ulu iln~~azl~~n~u~otl'ln!dn'u~un'n 

fiu$ (Donald G. W., 2000; =@fiu6 uaz iaub ,  2545) 4) 



as~s.uasfsassazn7suw~s~~~n 
4 A 

~ ~ s a n u ~ l ~ n a ~ u ~ o o ~ a ~ ~ ~ u ~ m ! ~ ~ ~ f i ~ ~ ~ f i d e f u ~ l ~ w ~ n ~ m ' ~ ~ ~ ~ ~ n : ~ a i ~ ~ u  

e ~ A a a ~ u ? ~ ~  dofldofurid~ildn'uau~Ln:L$?i7n7u~~im!d uanqlndr4m 
a A 

g l ~ ~ f i ~ ~ ~ r o ~ b i l d n ' u ~ ~ a " m w ' u ~ ~ ~ a : : a i ~ ~ r n m ~ ~ ~ ~ q ~ ! m " l ~ ~ p i ~ ~ n w ~ ~ ~ f l u ~ ~ ~  %!8(2544) 

~ n . w w u ~ ~ ~ s n ~ ~ ! e s u " ~ ~ w a ~ ~ n ~ u d ~ ~ ~ n f i ! n u ~  mating type 2 L L U ~  MI-1 LLnVv MI-2 
d nr-l1so~h6rnnd?udlna"L~u~n'u o~lwuluuvri~dgn~Zu~n'u &nnduunwnluhalwnn 

L ~ U ~ T ~ ~ ~ N ~ T ~ L ~ ~ ~ ~ T ~ U ~ ' M ~ L L ~ U ~ ~ K ~ L W ~ ~ ! ~ " U ~ ~ ~ W I S L ~ ~ J L ~ ~  





5. & ~ " ~ u ~ ~ 9 l n L $ m L a n ~ l d f ~ f l d B $ ~ ~  ( Northern Leaf Spot ) 

L a m ~ ( 1  LW 

~nmlndos l  Bipolaris zeicola ( stout) Shoemaker 

dowlL%lsl%afi Order: Moniliales 

Family: Dematiaceae 

a d a ~ ~ ~ ~ ~ m ~ a ~ $ ~ ~ d n ~ ~ ~ u ~ ~ i ~ f i ~ ~ ~ ~ ~ ~ d n ? : : ~ ~ ~ ~ ' ~ $ ~ ~ u u  ;w~h.4adotmlu 

Il?i4odo::~il4 4-8 septa iaulnnaluai?tl~4adoh~?rvi74 10.0-1 5.0 x32.5-75.0 
rcici o 

!URTQU adof~~muuii iu~adafi6i  1-4 d d ~ f  K IU~~~~?NPL&.~RLCULZE~UAI  

&wm:minis 

rinanrzoimolusroz~~~nwu~mZ~v"na4~uim~~nuinn~r~~u~~~n"ulu dauiuwa 

1101€11vn$u ~ ~ u ~ ~ ~ m ~ a k l * ~ m a ~ ~ ~ n : : ~ u ~ n a o n ~ ~ u ~ 1 1 ~ ~ i m ~ 4 n a ~ ~ ~ ~ w a ~ ~ u ~ ~ ~ m i a ~ a M  
w 

~ a u u w n ~ ~ u Z ~ i ~ i a ~ ~ ~ ~ ~ a ~ ~ ~ ~ n u Z ~ v " n o ~ & a ~ o ~ u  ~ ~ w a ~ v ~ o m i u ~ A ~ . I ' U $ i a C ~ m  t i ~ u i t l v ~ o  

Rndoniiqlllrulvu' alnis1u~mvru~6upi I ~ L L O ~ ~ U P O ~ I U ~  ;~u n i u ~ u  niuiln(l+ld 5) 





6. ~san9plLa:?p1h~ ( Banded Leaf and Sheath Blight ) 

r 

~ T R ~ ~ U L L R ~ V ?  (Banded leaf and sheath blight ) ~ l ~ ~ f l ? L v l ~  

4 

no Rhizoctonia solani nuozul n~u%?& mh$ausnu w.d. 2528 ~1;3'aV~rnfl3:~? 

iia:Iu?l w . ~ .  2536 WUT:U~~I~~;~'QV~~~~~LL~QLW"IIT u n s a ~ s 6  L L R ~ M F I S M ~ ~ I  IuiJ 

w . ~ .  2544 - 2545 wuszu~nIulSlw.1'mii~iiwa~wa~ ~~arunrp.l.aauq Csnnqu 

~ ~ a z I u I ~ d + ~ ~ l w  m a ~ ~ ~ s n ~ ~ ~ $ ~ a ~ u % ~ ~ l ~ d & ~ ~ u i o : u - , n 6 1 ~ ~ ~ l w n $ d a u ~ ~ a q z . i i ~ ~ n " u  

nhiriGnviu6ua.r ~~a:wuoqnq~raa&nuud~udqa 1 qoabnkm ~ d u  6q6u Iu nqu 

IU nquiln nmz iln (ds-~ssm, 2546) &aaqqmh Rhizoctonia soeni ~du~uqzgm 

~wr7uti lu~iin Sclerotia ~~aat jhr rqe lmu~ih sclerotia qsa~ZuAuua:.nqn$a M% 

A d t  
~ a a ~ f i ~ ~ ~ a a ~ w k t u ~ m ~ ~ ~ ~ ~ u d u w ~ u b u q ~ d ~ n i a ~ d  nuhAuwuna Rhizoctonia 

solani a4 15.19 LL~: 1 ide5i4ui q:$q'13iunu5nQq~l~man 47 , 42 ~ ~ a z  8 ida5~4ui 

rn?sJiqh (Sumner and Minton. 1989 ) 

L ~ ' Q ~ I L W !  

L~mq?nL:an Rhizoctonia solani Kuhn. f.sp.sasakii Exner. 
r 

~ ~ T ' I R ' I L V ~ ~ ; ~ ' ~ ~ ~ ~ ~ ~  Order : Moniliales 

Family : Agonomycetaceae 

t:urauys6~w~i;~oiq Thanatephorus sasaki (Shirai) Tu & Kimbro. L%?? 

riim~1~fllriaPlafido4L&uIoZqq~ LioudLia$Ldu1oqzLflu8$qmqaL%u ~ n ~ ~ d u ? u  k iqu~ih 

sclerotia ~df~alriiiriu'~3ub~un~~~~%~uq~Iu5u u u ~ u l n  ~ ~ a r ~ c r w ~ n i a  nqo<mnluorjlu 

w9n anastomosis group AG-1 i?aLdu~uu?L~auiaiiu ~ u l L ~ ~ z n a 6 ~ ~ Q L h ~ o f l w a ~ u 6 ~  

iui 5 7  gu L~UI~L~~QL~UIB IMSQ~L"~~  L ~ i u ~ u ~ z  30 N u .  &pv4ji 20-30 01 L ~ ~ M I O ~ L G ~  
Ir 

d d 

~ ~ a ~ u w . a u s l u ~ m ~ u n i ~ d n i u r n n ~ ~ " ~ ~ u a ~ ~ n  ~8uludn'iSn~m:m~ai"11u~m~duw~u~ueJ'na~a 

sum 3-17 INRTOU I R I ~ L ~ I ~ Z  ~ d o ~ ~ ~ ~ i l u ~ ~ ~ n ~ ~ ~ ~ s ~ ~ f i ~ ~ u ~ u ~ ~ ~ u ~ w ~ ~ m a ~  a414 

sclerotia %Om sasaki type($zfiu6 LL~:L&M.~~, 2545) fkmT?m(2546) % n d n ~ m z ( ~ ~ ~ a  

~~anfi~~rrnlonn~u~azIu~~dwui~i8sl~~L&ubuCtu~ugr(u~~L~nrfiao Eknhuql?l&;lundaa 
r ' 2 ~ n w s s ~ ~ q ~ r G u i d ~ I u ~ q " s ~ I u n ' n ~ m r r n ' ~ ~ n  Iuuiazl .aa6~G~~~"nuf i  5 - 7 Bu ~Ca~qie 

~q7cg~iuqquds:uqm 7 iutduIsqr6uLd<uul$qnqadauuarI"ssJBmm'Qn'uL3uL~m 
d 

~ ~ E L ~ ~ L & U ' ~ ~ ~ ~ L ~ U ~ ~ ~ L ~ M L ~ M L Q ~ ~ ~ ~ W ~ ~ L % U ~ ~ L ~ M G ~ W ~ ~ ~ ~ ~ ~ ~ O L ~ B  Rhizoctonia solani 



as~aesls~ka:nisuwis:u7m 

d o n ~ i u i s n ~ q 3 ~ ! ~ d ~ m v 1 ~ i j d t z u i m  25-30 a ~ ~ i a a l i i a a  n~ iu~u t -Tur ind  
d 4" dtzu im90- l00~da5~4u wonoLQiGiaiuflaLLaz6uflaiuLLfio d a q z a h a ~ m  sclerotia 

d 4 9 4  
~wor inKa~~azk. ra445~ u ronuwaa iKo~uu i r~a i i~z~o" i~~du lo~%i~ ia iow"a ia ld  & m i  

4 a 
a 7 u l ? ~ P ~ ~ l ~ 1 ~ ~ U ~ 7 ? ~ ~ ~ ~ 9 1 ~ 4 1 ~ ~ L ~ M ~ ? ~ n " U d 9 ~ ~ 7 4 ~ " I I ~ 4 m " ~ d ~ I ' i v I ~ ~ ~ ~ ~ f l " i l 4 L f l ~ ~ ~  

a i k  +sz9??m(2546) !m"iini?LLanda~in~u~uLLdn4%ia~wmiLau~smniuLLaz~u!vI 40% 
9 d 

1mo951.dLvIuo6owu~$~ Rhizoctonia solani ~ 1 L v I ~ ~ s n n l u ~ a z ~ u ~ v I ~  1.2-3.2 % 

colonization 



5.1~n9sl~~d~1d~n~r";1i1~"s~lps"n91uf~~1~'i~1d ~n~sl~r";iuuuviradouLnsl::~: 

~ll f isns:~lmG?~M 

6. I%~~ISLR; Validamycin Y ~ U ~ D ~ ~ W U D ~ ~ I ~ I O ~ ~ ~ U I L ~ ~ I U I M U "  4 l f l ~ l f ~ f l ~ f l l 3  
4 4 ilotriuiiiimlmn1~~~~::lu1~d"~~1~i~l~~~;1nis11~, .19?s ~arfi io~n! nu i in io  

al? Validamycin aiuioon'luQu&n~&~d4m (Dalmacio et at .. 1990) 





7 . ~ s A h n ~ ? ~ ~ ~ 9 ? n n ~ e ~ a ' 1 1 7 ~ ~ ~ ( ~ u s a r i u m  Stalk Rot) 

&aalcwq 
Y 

L? rn"37nL;nm Fusarium moniliforme Sheld. 

L$n?lfilLw61<~n~~u Order : Moniliales 

Family : Tuberculariaceae 

L$aol~hJfidafLLuuliol&uLwfi uu~&ulo3r~sauaquunl~~nzm~u+o ado% 

~a4aulrn 'IIulmltld (rnacroconidia) ul?n?.1 fh4LLMau~a?ddalu~41ulm?zwiqJ 2.4-4.5 x 

15-60 ~ J R P O U  i;~~ar?u 3-7 L I R ~  111Jtku1m~Rn (microconidia) irui. 2-3 x 5-12 

lu~oau fih4L~~Lfi~fil~~l?R&?~~nfdil~?~~7n uuugw L ~ u ~ u i o o ~  

L ~ E I  F. moniliforme var. subglulinans ddaku~rn~~~ii~?~u~/hl68uni~~~nz~i~u?u~w'9 

;ild 3 lqa6 d ? ~ f i d ~ ~ ~ l ~ ~ ~ n l ? ~ ~ d ~ ? ~ 1 ~ ~ ~ n ' ~ ~ f l ~ ~ & ~ f i 7 ~ ( ~ ' i 1 ~ ' ~ m '  L L ~ ~ L ~ B U I ~ .  2545) 

as~saesFsauaznisuwis~~17til 
d ~&rl~BulriuLuGrn vioeal~olutuuaz~fiar~nw"a~L9uls~6 Lua 

a n ~ w ~ ~ ~ r & o u ~ r u ~ z a u d ~ ~ n a u n ' u u 3 ~ ~ ~ 0 i n  iiiur"l?Pwm gnuuaad ia lud~ l f i~ ' i~~~wn  
2 A' L~oPzfiqahvilalulm"4~u~u ~1aP~fi~~u~~n~~w~n~z~~u~~lu~~w"uufiz2rnldn'~~uGmln"~n 

d ~.ruyuiiau6oW uanqlndfilul?nLLntnozq7u1dm7uau wnn~zab.mdai 2 aumi;o 

Macroconidia (fidoku~mlw~) URzMicroconidia (mdoku.~~dn) 4~1zwuodo5uu~fiult1 
2% A 

B % ~ ~ ~ N ~ ? J M ~ Q % B J ~ B u ~ N L ~ B o ~ ~ w L L ? ~ & o u L M M ~ ~ ~ ~  ~ a a n d % ~ l d l u a ~ n ~ ~ a ~ u ~ o a ~ % ~  







' 8. ~sf l~f luL.&(~asal Stem Rot Disease) 

w u s z u ~ ~ ~ u u s ~ 1 u u ' r ~ ~ 6 ~ d ~ ~ ~ ~ ~ ~ ~ n 1 s 1 1 ~ n ~ ~ ~ ~ w m ~ ~ u ~ ~ ~ 1 t : ' 1 u ~ ~ ~ u  k~umms"au 

onzLanouju1msLowizu'onmi~nQiuf u44~.iuludor mnanT30Lu'oni ~ i i n l l n  URUIRI 

R ~ a ~ i k i  % n i s i f i  %u&~ ~nzfl%%n?(~atterell ~ ~ a z  Rossi, 1984) d i ~ s l l d s z ~ n d n u w u  

o z u i m l u h ~ b n ~ f l u m k u o n  d o 9  w.n.2536 ~ i d ~ i ~ d Y I u ~ l ~ ~ u ~ A ~ J n i s d ~ n ~ ~ a l q ~ U  

n ~ ~ ~ ~ ~ r m i ? ~ i u i d ?  L~O%IQIWAQI~ 50-60 i u  ~ d & ~ ~ d i ~ a i u ~ ~ u ~ i u n " u % i a ~ w ~ ~ a i u ~ i l ~  
C C 2 2 c o  b d  4 -  o 

wu~u inn i i  200 Ii ~ ~ a z u a u G m ~ ~ s ~ i u ~ ~ u  100 ~das~.auw ~.aasiuo.~ni1fi~'imFs~sin n iu  

"L ~m:Fnu6un& ~ d i ~ e ; l 6 o o ( ~ u ~ ~ ~ ,  2539) 

b$en bw rra i~ m l n  Marasmieiius paspaii 
C 

~041pll~M~%af.$u Order : Agaricales 

Family : Trichomataceae 

~ ~ B ~ ~ ~ ~ ~ ~ ~ ~ Y ~ ? L H ~ Q M L ~ ~ ' I ~ ~ I ~  i iuri.liu uaza51d clamp 

connection ~ i l u4 iusuu in  ~aoi r~n&hdulanL~mdqiQ~"~am"suin"sumoni '~~ d s z u i r ~  

10-16 RIU ddf.latlk;a b i R : t l ~ ~ L f i 9  E d M ~ ~ ~ l ~ ~ U I R ~ ~ l ~ ~ L ~ t : ~ l Q ~ ~ H ~ l d  3.9-5.2~10.3- 

18.1 h n s a u  



asqs~m~Fsarsa~nisuwiszui~ 
s" 8, a 

a i ~ r y q i n ~ d l u l u ~ ~ a ~ ~ d 0 5 a o . r ~ a o n ~ n m ~ i n m o n ~ ~ m  r . r ~ q o s i a i ~ n ~ 6  

~1~1snd%mosao~~u~u~n"~~u~9aiuiu (soil born) ~~ar~~ndao16ulmu~~wi::w"amsr~a 
d.3 rr~i~~au~nriimnauaSi,u"o~~mln~~~u.rQ~~lwm niosrui m~inn"u.a"l9bm6uMd~~do'.r~nn"u 

a6.r ~ ~ ~ n i s d i r u ' ~ ~ d ~ u a a ~ w " " ~ ~ $ ~ ~ u ~ s ~ ~ n ' ~ d ~ u ~ i ~ ~ ' ~ ~ a ~ f i u d n ' i  f h < u $ h ~ ~ 8 o g m n ~ ~ d  

au i raudsru im 30-35 o.rmnn~Iua or~uiuA~iu$ubing 90-100 ~ d o 5 ~ i u A  n i s t ru iu  
Y Y Y 

~ % d  4 i i luda.rd~nlr i f fr i~ .r i~u~~ uar pH a o . r $ ~ ~ ~ u n ~ m ~ d u ~ ~ q ' L f i ~ ' i m ~ s ~ ~ ? u ~ ~ s . r  ~ o s i u u w ~  

aiXun41.r ~ i u  w'amsr~aacy'i1m"uri 519 h ~ a i i j  Q i ~ u i 5 ~ a 6  &ou~?;u~ ~cy ' iun Iaux  161 
4 

mum ut$iJ&.rGu anjiqnai ncy'~nu~mdaiqn r r t$ i~~f i~ar j  dirr~uw"rmo=:~aih Im"~bi-i & 
I I 

a3o.r 6ah.r 621409 uarw"rdsrmnn69u bhfi n69u6161n69uI~! nl;?unouna.r ~qu6u 

(qZGum' ua::~8oulq, 2545; diai.rA LLarnmr, 2537) 
Y 

4 C" 1. niomplnosu l m u n i s ~ m ~ u u A u l ~ ~ n i s s r ~ ~ i u ~ i ~  du8unou9mqtu'lu JTU 

F I 9 i r r b ~ ~ ~ ~ ~ d i ~ ' L ~ ~ ~ d ~ n ' L f i b ~ ~ ~ ~ 7 ~ ~ ~ ~ n i ~ ~ . a " ~ ~ % i 9  

2. nhms9q1iod ~aua lmu~~w i r l u s r ~ r ~ i ~ l w  m i  50-60 ~ U L ~ D W U T T A  

r::uin l f i n a u ~ ~ a r ~ w i i i a i u  

3. ~ i a i u ~ p l ~ ~ n ~ a a a . r m " u ~ i ~ l w m n ~ ~ ~ i i ~ ~ ~ ~ u ~  ~~a=:iii1YmTrw"aCmu~~wi=:w"a 

mo=:rlan$idL~uw""IIai~uao~ ~ ~ ' ~ ~ ~ I L H ~ " U B J F S F I ~  

4. a ~ n ~ ~ u . m i s d ~ n d ~ a i ~ u " ~ o ~ l ~ ~ l u ~ ~ n n ' ~ d g n ~ ~ d ~ r ~ n i s s r u i m " ~ ~ ' i l . r l s ~ ~  





' , . '  
9. & m ~ ! u ~ m (  ~ b a f  Spot ) 

L8ma-I LW 
t 

b~m7inb!en Curvularia lunata. (Wakker) Boed. Var. aeria. 

b ~ ~ 3 i ~ i ~ q ~ o ~ ' l u  Order: Moniliales 

Family: Dematiaceae 

ada5Zdiminiau ;dt i .rmt.r~?o~~.r IJRI~J&JQ G ~ ~ ~ ~ n ~ m u n ~ ~ m ~ . r n n i . r G ~ w i m  
44 v lat$qa ua~aun i i r i l f l i u  GgiuaIJoElilrlau arr?moznii.r 18-32 x 8-16 lrrnwu 

a"nwmzminis 
t 

l i l l ~ l ~ % l i l ~ f ~ R ~ Q ~ ' L M t $ 7 ~ b b ~ ~ ~ ' L ~ b ~ ~ ~ ~ ' L ~  L L ~ U I Q R ~ ~ ' ~ ~ I ~ W U U W ~ I Y ' L Y  LLaZ 
pl clcl i lnhu szuzuon~iim~9ulm~R'n~ ~ l i i u ~ i o u a u i m  1-2 uu. iouims.mn~.r~m~zu~~.rua~ni~~"so 

r1 a;imiedorr 0 ~ o u o o u ~ ~ ~ ~ c ~ a ~ w ~ d i m i n r ~ m ~ ~ ~ d ~ m ~ z ~ d ~ u ~ ~ ~ ~ d ~ i ~ ~ f i ~ ~ n z ~ ~ . r ~ ~ ~ ~ ~ ~  

n l o t r i o u s o u l n h M ~ ~  qmlmt$du~~~i~&~diu4wu'nn i~  dszuinr 3 i n t ~ u m t ( n i w d  9) 

a s ~ s ~ a s T s a ~ a z n i s ~ ~ w i s z u i ~  
t 

des ia iu isn uw4sz1~iml8muau dw ti% ~m~un"uwR'mrrazu'.rwuiim~i 
2 2 . 4  t 4 

d 4 0  lf ofl (Rottboelliae exaltata) 1 f l W ~ ~ ~ i ~ L ~ ~ W  q.ro1.l ~ ~ u l l ~ ~ . r l w i z ~ ' 1 1 o ~ ~ i 6 @ ' L ~ n i s b ~ w ~  

ozuimo.r&ni!!fi 

nisfissn"Pdn"iGm 

1. ' L % w ' W ~ m " l W ~ l  w 

2. i i a i u i a o i i h  ~ d u  ai$ibffou(~ottboelliae exaltata) donmbaa't bwizdo 

(?'ifiun' ~~nz~Giau'Lq, 2545; aubiiusPn bbnznmz, 2524) 





10. Fsasi~vPi77i7 ( Smut ) 

L&BI~LW 
Y 

~i%minAos? Ustilago maydis (DC.) Cda. 

danalraY<modlu Order : Ustilaginales 

Family : Ustilaginaceae 
6.A ,, 44 z 

a dom\ao$~%?uq$ (Teliospore d o  chlamydospore) uau?nieGo?urnan 
4 

o c h  odt~cnnuj;auw~aau ~ru7m~diru'?u~uu'nn7c 8 -1 1 ~unsou  d ~ ~ n l h d  
A 

promycelium Z ~ A u l ~ ~ d l a  EXlwidLsea,uld ;dkeri?huuaeu adohzsz6~On 
6 -  2 

basidiospore a ~ u 7 o a ~ % 7 d ~ a ~ d a l 6  dodd~paumud7ea7Ow'u~u7Ufiu6~1n"l~~'1~~~~~ 

dikaryotic L % I ~ ~ ~ I u ~ ~ ? ~ w ~ w ~ ~ ~ ~ u ~ ~ ~ L L ~ ~ ~ ~ ~ "  (Donald, 2000) 

a"nwuze~n7s 
4 . 4  2 8  

~ R ~ ~ . L L ~ ~ ~ Q ~ ~ I ~ ~ ~ ~ L ~ ~ ~ ~ ~ ~ ? ~ ~ ~ ~ ~ " I I E ~ ~ W ~ M L ~ ~ ~ L ~ ~ O E ~ L ~ ? ~ ~ " S ~ L " ~ ~ ~ ~ ~ ~ ? I ~ ~ ~ ~  

d Y  
~ a t j n i i o f t u  r i i h  lu Jn ~ ~ n r ~ n a o h y "  d o s i ~ z a h c d u ~ u n k u ~ n s = : i i ~ u i m l u ~ d ~ i ~ ~ a u ~  

" 4 9  ? n ~ d a u d u d ~ i  ~ d a u r i d u ~ ~ u f i c ~ w ~ ~ u d u ? = : ~ ~ ~ n o o n n ~ ~ ~ u ~ ~ c a d o ~ ~ ~ a o c ~ ~ ~ s ~ ~ c  

r~uai~urqniouwtszui m~ocCsnluq~iold a7n7suu\ullnzmao~?(dn~q=:~iiml~uduL~n~ 

~auirn~~uu' iu~ueJ'na7c~~~~~ 1 61 o~nlouudsudu7 aat6?z~?mdu~1uim~Auej7u 
Y Y 

p?u6neiGu 1 59  o ~ n i o u u ~ n % i ? b m ~ ~ n k ~ ~ s n ~ r w u o i n ~ ~ ~ d e  woe ~ilu?dgullut$7urr 
4 d u i ~ a n a o e b i ~ l b r n a ~ z ~ n o ' c ~ u a ~ ~  douiruouoinis~ocbn~u~~sc qzwuJn%?qbn woe 

u?uu~nnii~ndn'ie~icdu~m"~m~dodnan~d"nan%~?~w m ~ ~ w u d u " ~ ~ ~ e ~ ~ a n ~ ~ l d u u ~ n  

~ i ~ b m d o i n i o d ~ u l u ~ ~ z w u ~ d n 7 t 1 J n  uicn~cwuu~ed~uaocJnu"sosou~n b i ~ b r n i  

~ ~ a r n ~ o i n i s a o e & n ~ u ~ ~ s c l u ~ m : : ~ ~ u ~ c ~ a " n o ~ ~  WIO G o  unorun"sul8 d ? u h ? b r n d ~ ~ n d u  







11. b~~ 'u r~n i~m9 lnL#a ) . 17~a30d~~ i7 (~harcoa l  Rot ) 

L%mndaf7 Macrophomina phaseolina (Tassi) Goid 

d a n a ~ ~ u ~ ~ a i l u  Order : Sphaeropsidales 

Family : Sphaerosidaceae 
d 4 A 2 d w  
L ~ a o ? a s " 7 4 ~ J ~ l i l a ~ L ~ ~ ~ l f T ~ ~ 0  J i l  tla3.I " l l ~ l l i l ~ ~ n ~ l ~ ~ l ~ ~ ~ d 9 ~ ~ ~ ~ ~ f l ~ ' i ~ ~  L"IIBWLll1 

i ~ a i u h 9 h r n ~ a h ~ a d a 4  UiuU~~d~~i41da~a1u'i jW.j i4iu niulu pycnidia 8tii nau 

a"n~wsqnqs 
d 
~ a ~ 9 ~ ~ ~ ~ r r ~ 1 f ~ ~ a ~ 1 u i l u ~ z ~ . i i ~ i i a i u ~ i 9 ~ ~ m u ~ ~ 9 m f i n ~ r ~ ~ ~ ~ i 9 ~ ~  lilfzu:: 

B *  9 

n h ~ o o x l : : h ~ ~ l i l ~ u ~ ~ ~ ~ m u ~ : : ~ r ~ n m ~ ~ u ~ a ~ ~ ~ ~ i ~ ~ i m ~ a ~ ~ ~ ~ ~ m ~ i n  i a u i ~ = : ~ d ~ u u ~ f l u d  
d 67 d o h ~ 1 w , m ~ ~ ~ i ~ a a n ~ ~ ~ ~ ~ ~ : : u i m ~ ~ i ~ d 1 u u ~ ~ ~ ~ 6 i m " u u ~ ~ ~ m ~ u ~ i 1 f i ~ ~ ~ ~ m ~ ~ i 1 r l u l i l  

u ' o ~ ~ ~ I ~ u & u ~ i u ~ ~ n a a n ~ ~ a : : ~ z w u & m ~ 4 n ~ d i i  a~az~na4fWum ~ ~ ~ ~ u d 9 ~ 1 ( 1 1 ~ w ' u ~ " u m r  A m  
o i ~ a i u ~ ~ o o ~ ~ i ~ ~ ~ n i u l u 6 i m " u ~ ~ u i i u ~ u u i n  u i r  fi~~oi~wu~u"mdliuu~~u6uL~a::~in 

690 iao?L$iiiaww~"m i~ l f i~ f luJ i~ (qRGu~7  LLRLGOUI~. 2545) (nmi 1 1 ) 
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13. &R~~UL~~GRS?~L~QUPIRGGU( Bacterial Stalk ~ o t  ) 

b~fiukd?L~rnqqnL$aLLuR$~u Erwinia chrysanthemi pathovar zeae <ni%dbR 
4 dd 

d ~ n ' r y ~ ~ R ~ ~ ~ ~ u ~ ~ 7 ~ d ~ ~ ~ E L ~ ~ ' 5 ~ R ~ ~ ~ 7 h ~ ~ ~ ~ d h ~ ~ 9 ~ ~ L 5 6 ~ ~ 7 ~ ~ ~ n ~ ~ B n ~ 7 9 ' 5 ~  WIM 
2 A.4 

o u ~ p l n l m u ~ ~ n ~ z ~ u n ~ u ~ ~ a l w m ~ a ~ ~ ~ ~ a : : ~ ~ a ~ ~ m ~ ~ a ~ ~ ~ u a ~ d ~ n l u ~ ~ n ~ a ~ ? ' m  u~rr793uq 

RWG ~n~qrSld"~~aznq~quq"S(qmq~ uaz~mz, 2550) I?AGULI.~~IIUI~~~~II  L L B ~ ~ L L ~ ~ ~ ~ U U O ~  

4 4 ~uoudunnlndaCu~aquKdm7~ u a z d a f i ~ a ~ n m ~ f i m ~ ~ m ~ ~ w a q ~ n ~ ~ ~ d ~ a u w ' m ~ ~ r a  

ha&mziu~?muwa$ i~~~amradauaa~~a~"sou~~am~~f imwa uons~n61r~kuLriqihb~m 
3 d 

Cuhalwn$dAnIuwunr~uC7 t i w h a h ~ d d ~ n u u i a a i q ( ~ l a ~ 2 5 4 9 )  

drna?r~~ ~fimlnL$o LL~R%%J Erwinia chrysanthemi pathovar zeae 

r$auuplf lbo~~~\t~<mo~lu Order: Enterobacteriales 

Family: Enterobacteriaceae 

kqakkuR~ioua~mdkquL\nruau h n , n n ? z ~ i q a  0.6-0.9x0.8-1.7 l u  ~ r o u  

LR~8u1M?~d~o?n~"~369O"IIuO73T'i]um'3 (peritrichous flagella) W ~ k a u ~ d ~ a  w ~ V I ~ ~ W - J ~  

$unom n l o L q ~ Q u u a q M r u a a  Nutrient Agar ~haCplfaf!~naou~nq yu 919 h u  Yau 
d 3 d 

k"&Muo LuoLnuauuolrr?? Potato-glucose agar n pH 6.5 ~ d a o q ~  3-6 TU qrj;gnand:: 

h ~ ~ 6 ~ 6 1 ~ 1 l d l l ?  ($itju6 L L R E L ~ ~ ' I ~ .  2545) 







14. Fsa%uiia( Maize Dwarf Mosaic ) 

b~~lud~.raiuua:lun'~.r~~~~o:$~~Cwm~fi~~~~q~nl~~fiod~.j~au 3 azm l & ~ ~ n '  Maize 

dwarf mosaic virus -A (MDMV-A), Sugarcane Mosaic virus (SCMV) ha=: Sugarcane 
Ir 

Mosaic virus subgroup MB(SCMV strain MB) h v % ~ ~ ! h  Maize dwarf mosaic virus -A 

(MDMV-A) ~.jkjiolu.jquniowuRad~udo::Ln~lnu (~a f i?oom~a: :~w.  2550) doquua:: 

nmr(2547) ~ ~ q l f l . j i u ~ ~ w u ~ s n  Sugarcane Mosaic Virus (SCMV) ?Z~1lilu7flb~L??3~ 

- b i n u  2547 l u ~ ~ d a . j d ~ n h ? b l i l v ? q u i  o.no@ 1. unonqauq u u u d w d u v q u  100% 
3 .4  ", 

F i ~ ~ i ~ ~ n i ~ ~ Z ~ l l i l " I I ~ . j  Sugarcane Mosaic Virus (SCMV) buwa.luwun 'YI.~ML~MLWT'I:: 

d 

aiuion"~unofi~&~~u~lilfln~~2%u~a"11o.j~~ua.jwqvz n a  ~ w < s d a u $ ~ ? ~ m ( ~ h o ~ a l o s i ~ h u m  
Ir 

d 4" 

maydis Fitch) ~ ~ z ~ d ~ ~ ~ $ q ( ~ ~ s t e r o n e u r a  setariae Thos.) ~a::u?ubau ~.juanwm::n1? 

L & H ~ ~ L H ~  L%mln$o~??tI Sugarcane Mosaic virus (SCMV) 

ua:: Sugarcane Mosaic virus subgroup MB(SCMV strain MB) 

Sugarcane Mosaic Virus (SCMV) ~ ~ ~ n ~ a . j ~ ? ? a ~ ~ u o ~ l n ~ a u u l ? n l i l ( ~ o n ~  

flexuous rod) ~A?1Ufl1?LO&l 776 ullulumo %li!ul??fi'Iunrju Potyvirus (~OZ~!UU~ZAOIZ, 

2547) Ao  Sugarcane Mosaic Virus (SCMV) ~uunlkin6aoLLaZ%q~~wmLau"11iimi~n?qu 
Ir 

bn3nn'Ll~% SCMV-MDB (MDMV-B L ~ U )  ~ L ~ ~ ~ ~ n ~ n ~ ~ " I I ~ . j 6 1 6 ~ n ~ f i 0 Z ~ ~ ~ ~ ~ n d l . j ~ d 9 1 n  
A A 

SVMV ~ ~ ~ U ~ ' U ~ B U ~ ~ U ~ L A L ~ ~ B . ~ I M ~ M ~ T Z L ~ A ~ M U ( W " ~ ~ ~ ~ ~ O  LLRZFIWZ, 2549) G ~ f i 1 0 0 ~  LLAZ 

RNZ(2550) \&~luunL$Q Sugarcane Mosaic Virus (SCMV) i l u ? u  12 IO~~LAYI ~ u $ l ) l n l ~  

~ma~<lilodbunrju Sugarcane Mosaic virus subgroup MB(SCMV strain MB) ua::9Innl? 

i ~ u u n o ~ n ~ o l ~ ? a ~ o ~ u ~ l i l u u $ ~ ~ ~ w l i l ~ ~ a : : % ~ a ~ ~ . j w u i ~ ~ ~ u A a  Sugarcane Mosaic virus 

subgroup MB(SCMV strain M B ) ( L ~ ~ ~ " I I T ~  URLRN::, 2547, Gernechu et a/.. 2006) 



~Tn~uhuGi?~wmdl i imq in ia  SCMV r i i l ~ ~ i ~ b m ~ ~ a n . j a i n ~ o b u ~ i . j n i u ~ u ? ~ m a n ' u ~ u a  
C 

L$U(PGM) L?bqinda MCMV d ~ ~ ~ $ ~ ? ~ w n ~ ~ a n ~ a ~ n ~ ~ ~ ~ . j d s : : ~ m ~ w ~ a . j ( ~ ~ )  Lfi@qlflL%3 

SCMV unzinmqnda MCMV i~l~i~sknuamo~n~olii~.jdr~bun'ulu~a:~~~\wd(~~) 

(%flfi??om LLRLRNL, 2549) ~ ~ L ~ u L L R L R N L ( ~ ~ ~ ~ )  16nu~iu i ih~Tw l$~%d1?k3 

Sugarcane Mosaic Virus wu~hi. jLLi$qQ~wnai~ 1 Gnu q u ~ . j o z u r ~ i i u ~ i u ?  h9~ f l : :  1 L ~ U  

wuoinioluPiir l ~ i l d ~ L a " n ~ ~ " ~ l Q ~ " s ~ ~ ~ ~ " n ~ . j ~ ~ ' ~ n ' Y ~  ~ € J Q " I I M ~ ~ ' I ~ ~ ' L ~ L ~ ~ ~ R I . ~ ' I ~  luo-u: k 

l n w u ~ d ~ o n u u d n l ~ ~ b  ~LTIU~'IIIQ k.j~~sidn~~nqu"n.jdn1.w~ lumnr:$d?u~uylu'~~an4oqnio 

~ 3 ~ 1 s ~  ~n~m~a~nio'~~a.j&~ui.j~k.j~n"~ulo~n~~~"~.j ~~ilu$i~fwmd~~uls~si6in"~.~q~ 

nucrtk~~ra.jadaslm"lui~~~wml~wau~.n"~~i;~~iu~u~.j d~uii~Cwm$duf~~lulii~.jq=:'bi 

wuw.riai?~o.jadaOl~uiq~lwm ( R o ~ ~ s o m  LLfizRm:, 2550) ( y ~ d  14 URL 15) 

a s l ; ~ s . n ~ s ~ s ~ ~ a z n ~ s u w 4 s z u ~ m  

d a a ~ u i s n u w i s ~ u ~ m ~ ~ ~ ~ ~ n u a i ~ u  bwiudau ( Rhopalosiphum maidis ) li?ulL& 

q~n6u~iluCsnldci~unam~"anm"udn"m nqstiqunanl$L?aqguiuuqn q~nnqoi iqmqwui i  

ac{qqouriku 6 ~ u  $ i ~ r l q c  ~ f l u w i ~ ~ w q : d a d i q ~ ' ~ ' ~ ~ a . j ~ ~ ~ d  uansin~ureaahJa?oiaqd 

haquqsndqunom~nonis&uw'a nis~n'Idn'~~L"<o.j~owq.jn~sLnw~s ~o~%dr i i~?qu&uw'us '  

5ulonluiiakuuin (sugarcane mosaic virus) ~~udor l~ lLRLR~L(2547) 16?11(191~n19 

TLU7m"IIa.j Sugarcane Mosaic Virus (SCMV) aiuisnriiuwan~~~~u~nun~s8u~fi"11.j~UJR.j 

W ~ V I  :, so ~ ~ ~ u d o u $ i ? h  m ( ~ h o ~ a l o s i ~ h u m  maydis Fitc h) LW ~ U ~ B U M $ ~  (~ysteroneura 
d crv 

setariae Thos.) ~~~:uau&au muanwm:n~~r i iuwam~~uu non-persistent ~ Q L L U ~ . ~ W ~ W L ~ ~  

~?~~lunq~?~~~:ci~unanIQ?alm"bW~=:~tLQ~qa'u$u uanqlndlQ?aaiin<&aquqsn"nnldn'u 

YiauWYMf ~ ~ i W ~ ~ u i s n c i ~ u n ~ m C n u ~ u ~ m  













nad&nda~~az?a i i i nu i .  2545. d i o b n d a l i .  lsdduqgani aimwh? ngdmwr. I 06 u. 

aui i idinad aonfiry i i d i n a d  G ~ s w ~ P I  u i a a i  W~awf ngmaauui qauqn ~a:: 

P' 94 

mf~ju Fdllon~u;. 2550. QLT Mapping for Downy Mildew (Peronosclerospora 

sorghi ) Resistance in Maize. a61 131 -1 46. lu : oiu~iunio11sr;u?ainio%iaFwm 

% i q r l i a ~ ~ i v i . a i R  n k i  33. 22-24 3;lainu 2550. N l s d ~ o u i ~ n .  wiraq 

nga~nwuv iuw.  

;Ah6 wiCa&n%$mui ~ ~ a z d a u l q  yu-rtad. 2545. bn%i?Fwmua::nioila.rn'uiii<m. 

nadLnda~~azqa%.iinui nou?ainio~nawo.69 a6i. 

11~uia6 wiiaa&n$flmui f l n ~ n ~ i  ynnju Eioz?osm rjwru?nia ~u:: d a u l q  yn~-aad. 2544. n io  
4 44 

i l o ~ ~ u ~ i i m & n n $ i h i ~ ~ a ~ % i a ~ w m ( ~ e r o n o s c / e r o s ~ o r a  sorghi ) bEla??fi. a61 21 3- 
sr I 

218. lu : ~ i u ~ i u n i o d t q u ~ a i n i t % i a F w m % i a d i ~ ~ ~ i ~ a i A  n f d i  30. 19-23 k v i n u  

2544 N &~LLSUL~~IR ~ ~ n o u A 9 j a ~ m q u a o i a ~ i G .  

'Ian E ~ r t k n i p l . 2 5 4 1  . f l~rr i&n%i?&m~iaulu~"~~d~n<~aa'm~w'uf i iG. di?aiolmdr 

~ ~ a z ~ a % i ? n u i  8( i  1: I 5-1 7. 

$an i'nJa5knipl Fiozassm i m u i n i a  au$uoA j n q i u  ~m:: ~ R a u h  yn~-sad. 2540. 

d?$Suimt Peronosclerospora sorghi 6iaaif LN m i ~ ~ a n ? a d ~ n ~ n ~ u ~ m ~ u w " a d d  

i ~ ~ ~ d i j n i ~ d ~ n h ~ b ~ ~ l u d t : : ~ w v ~ ~ ~ u .  a61 4 8 - 5 4 . 1 ~  : o i u ; ~ i u w a ~ i u ? < u ~  2540 

naq londa~~az~a l??wu i  nou?ainiomwmo. 

5an E ~ a B k n i p l  au~ihs ' l  jmqiu d r z ' I w j F n ? n ~ n a i ?  dialan' ~tk~fi? ~ r a z  ~ Z a u l q  

y ~ - a a a .  2537. d~%ui~aa%i?Fwmuidaiuiu<ianitL%iiiaiu"uaddalsnfi$ihid. 

a& I 0-1 6. lu : oiuaiuwa~iu?<u9 2537 nadFo~da~~az?a4a?nm nou?ainis 

bnwmt. 

~ooudnff auuimci 251 7. ~nw in is r i i unamdo ~clerospora sorghi iiunidwGmCu$ 

%iaFwm. ?wuiGwus"f in~~iFw. ~ a i ? ~ ~ i ~ u ~ n w w ~ i a  m5 74 a6i. 

d r z ; ~  ~ n i ? o r s u z  599u&n~ auuim6 L L A ~  ;scud L L ~ U U ~ ~ L C ~ .  2546n. nif%IpldBu 
sr 

d f z ~ w " s i w ~ a d a i t b ~ i j u i d a ~ m d a ~ t ~ t i ~ i h i d ( d ~ ~ n ~  mildew) aad"ii7aFwm. 9.961 
sr 0 

265-275. lu : oiu~iuniodoquP?ainit%iaFwm%iadi~~~i~aiR n k i  31. I 1-1 5 

W ~ W " ? A U  2546. N bc~~mTo~lnihmraG LO!WSU?~B~  B. ~ ~ ~ U W P I U  S .  U R P ~ Z U .  



drqu qnlaorsu: srruan6 fiuu~mu' LLA:: irGpdw" L L M ~ U ~ L G U .  254611. n~rnmaaur::h 

n ~ ~ ~ f l u l r n d n i ~ n ' ~ ~ ~ a ~ w " ~ ~ $ ~ a ~ w n $ i ~ ~ r i ~ u ~ f l u n ~ o ~ ~ .  1,161 276-299. lu  : numu 

n1rdr:quia1n1~41aFwm41ad1;1~~iqa1? nknd 31.11 -1 5 wqanlnu 2546. N 

Fr.r~uuLanlknuvi ~alworwtu 7 f i a k  a. a~uwnu s. unrdp. 

dxqu qnlarrsu: srous~nA auulmu' qmq; dr:Waqaqd LLB: 'irod'uw" m o u g t  ~$96. 2547. 

n1~74nmGn Sugarcane Mosaic Virus ~ u % ~ $ ~ a ~ w n ~ i $ ~ ~ v d ~ u b f l u n ~ r ~ .  M ~ I  

242-248.1~ : r ~ u . ~ ~ u n ~ r d r r : q ~ ~ ~ d ~ u T n ~ r l n r ~ n ~ ~ ? Q u ~ ~ a F w m ~ ~ a : ~ i a d ~ ~  

u~iinu~ricl~namrn~aPlf. 19-21 W~MIRU 2547. N Trrl~~runfrln%~aai a. ~ i a 9  s. 

wrzunr W a q s u ~ .  

11r:qu qnlatrsu: qmqff dr:~G;aqaqB LLa: irliraw" ~~auugsiiu. 2549. nltnmfiau 

d r : ~ ~ " s l w a a ~ f i i r b n ~ u l 9 " I I m ~ a ~ ~ ~ ~ l ~ $ u ( s o u t h e r n  corn rust) " u B s ~ I ~ ~ w ~ .  9961 
4 w  e, 

205-21 3. lu  : o ~ u ~ ~ u n ~ s d t : q u i a ~ d ~ u T n ~ r ~ ~ r ~ n ~ r a s u a ~ a ~ w  m~~a:$~ad~q 

u~i?nu16u~namrn1awf nhd 2.9-1 1 d l a ~ n u  2549. N Tn11ruBn17aafn o. ~ i a q  

9. PdflSUlUfl. 

'?lu5'mw".n'usq uar: ~ i a d s  ysy-wm. 2538. an~w~~an&oun"un~s~iimlrnria~u~~alwm. 

d~aalrltnw'a iraqaiiainu~ 5(1): 14-1 5. 
- w f l  5aaatrt-u ~'iuueuum Tau 1111Jr:ir R!~GRUI ~~;uq. jar~nr LLR: imrSa i  Ln'.adaubwar. 

2550. nlP<lLL96nfiluw"U<L'& Sugarcane Mosaic virus filr~~~rn~ud14a1uao.l 
u ,  

41alwm. ~61216-221. lu : n~lq1un1rdnqu?ain1r21alwm41ad1q~~p4qa1i nk; 

33. 22-24 8~v1nu 2550. N FO~LLPUWLA. W l L R I  nf4LllWXMlUAP. 

k4fiarrN b'iuufiuu? ~NT~'FI~"M&IWTM~.~ bba:?m &MI, 2549. nlrmraswu Maize Chlorotic 

Mottle Virus b~ l i la lu$ la~wmiau~u Sugarcane Mosaic Virus. M 6 1  214-221.196 : 

s~u~~un~rdr:qu~?qd~u?n~~l~r~n~r?<u$~aPwm~~a:$~adi~ 

uw~?nu~bmamon~f im nhd 2.9-1 1 j iu~nu 2549. N lo.r~~m$m17aah o. ~ d a q  s. 

UATUl0n. 

~ 0 5 a 4 ~ N  *r?nltl. 2546. ~rnnluLLa:~u~Mfi%?a~wn#Liims?nLPar? Rhizoctonia solani . 
PI I 

v61 260-263. 196 : : ~ ~ ~ m ~ r d r : q u ? a ~ n ~ r ~ ~ a l w m ~ ~ a d ~ . ~ ~ ~ ~ ~ a ~ f i  n5.d 31. 11-1 5 

wqmlnu 2546. N T~~~ru~rfinlhmuw" ~o!wru~aafn o. a~uwtlu s. unrdp.. 



a111 rrnou6<qakquaola61i;mquaoir~ii. 
Gszaooru wiPruinia Aan g ~ a 5 k n i p l  rrazri%mlq qy-aac.  2541. lonvoc$ialwwnrraiu%u 

M 1sqksun"rn. wiraa nfqawuaiuns. 

~ 9 2 2 f 4 M  f i ~ ~ % l l ~  BU?'%I$ $ w \ ~ ~ ~ L I ~ R ~  ~~~U?~S~W~~?UL'I!Q p l % l ~ ~ %  $@I 

h k b i s ~ ~ a .  2550. nit<m~irjty~oiu$a~snbbazdaaiba~~sn"uaq$ia~wmbdanis 
PI I 

Gi r%i.  961 258-271. Iu : oiu~iunis~~squir1n1s%ial~m%iad1~rr.y4~r1G RF~W 

33. 22-24 8 ~ r r i ~ u  2550. MbqruuWrn. wiraa nfqmwuaiunr. 
c l b  l imuu gairtad 2539. lonoinL~iuoc6audszuimluq~du. i i a a i o l s d a a a z ~ a 4 i i n u i  

6(2) : 38-42. 
c l b  l imuu gair ta6qrwa r % i 6 4  mo;ln'3cGqszqmu rrazinoulq q~-uaq.2542.  ua"uac&noi 



a46 q y 8 u a ~ a .  2524. n i t ~ a ~ h ~ ; i ~ b n t i $ i ~ " i ~ " ~ a ~ ~ ~ a ~ w  mFmu?"sauwu. 
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