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Surveying, Collection and Identification Rust Fungal Diseases 

on Fruit Tree, Perennial and Weed in Plantation 
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4 A 0  
oiaiau (Rust fungi) Lfluoiairvc?TonwrvaiKQn$u~~qa~lu Class Basidiomycetes 

A d 4  

Order Uredinales Lflu obligate parasite auwralf iundl~k$~1uL~u9L~uaLLaz$"I I1~L~u~~ finL$l 
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l d n i u a u  v ~ a ~ n l d h i i a ~ u ~ n v j u d v ? a ~ u d a u u a s ~ a  ~ d a ~ ~ n n i o o z u i n ~ z r i a n a i u ~ ~ u v i u ~ ~ r i ~ a  
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s z u z i i a l  nir (spore state) Kqoi 1 ns 5 o z u z n i u l u d a ~ ~ i n u e ~ r i a i i u ~ ~ i n z a i i n  l611ri 

spermogonium aecium uredinium telium L L R ~  basidium ~ . ] L ? U U L L ~ U I ~ ~ ? ( ~ L ~ " U C S C ~ ~ ~  EzUz 0 I I I  
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~SFI~IW~UM~~BU (Morus alba Linn.) 

wanis~nwihrriaud~flu~snsifi~uiiuau 4 K a a i i ~  W Y ~ I  
Y 

r inanazeinir diurrriiluiflu~nB~rrZa~R~~mBGimia GadB~rr ibaXau~ou daun14 

diiunkluiihamziflumyunliufiz~iimuwa i;B a'iaaXeusou niulu?myui;daurcliuw"u(ro~ 

s1ilwx.j $enr i3~~ iud izKu la luda~m~udnn"~uf iz~ i im~~ein lw"~~mnoon ~8u~fluw.rfida?Balad 

l u  l u d i i a i n ~ ~ ~ u ~ ~ r ~ ? m ~ ~ ~ a i z n s z i i u L i u l u  (niwd I n) 

r i n w n a r n i ~ 8 n a ~ i u ~ w ~ i r a ~ s i  ddiiurrkluwuozoz aecium rinanazLflufdozi?'dR~i y~iu 

rod aecium J d ~ n a d ~ d l u i u  mesophyll V B ~ ~ T I  n i i lu aecium muiLiimrea aeciospore sou l  

aeciospore ij peridium 6ousau peridial cell f d f ~ d ~ i u ~ d ~ d r r a ~ u ~ ~ ~ u u ~ ~ ~ ~  ~iimoioriudu;nFi 

aoiaqnoaniinnii lMiu lawri~rf lurruiuuuu verrucose aeciospore 1 mnC finoioriu~Bur?nTi d 
Cdiau~dii~nauR.r~ou+7~nau rr;o~fluLnduu~ntiau Bmled Ld~iL"~di i .ruoa aeciospore i z  

~d~uuL f l uneu l~  (ellipsoid) 8 ~ i m i a i o u  r u i n  9 - 15 x 11 - 18 IUROBU ~ a w ~ d ~ f l u r r u i ~ ~ ~ u u  

verrucose (niwi 1 .a uaz R) 

n i s~ iuun .n$ms i f l~u f i i ~ r r~Fs~  Pmulaa"~anf i isdsznaunis i~~~un~~Gmra~w~a~ni  (2529) 

ilrLunTIGmI&fluti Aecidium mori (Barclay) Barclay ~ o ~ o d  Caeoina mori Barclay, Uredo 

mori Sacc. (Barclay) 

Wang (1980) m"s iud id?" i i  ~oRna$uwGou (Mulberry red rust) LfluFondi;n7rszuim 

eilas9ni"s ~ L a z u i n ~ o n i s ~ a d ~ ~ i ~ m  ~ s n ~ i f i $ u r r ~ o u ~ f i ~ ~ ~ r r ~ i i n s i  Aecidium mori (Barcl.) 

Syd  Et Butler. 1urr~ou~Lflu~sRsi~%u6i~i1dL~udm"a'brruiz~i1fis=:uznisbflum'awuou (larval 
C * a A 

stage) u i u n i i d n ?  s i n n i s ~ n a i ~ T ~ ~ ~ u ~ ~ w i z s z ~ z  aecium stage .ad~uaAnairinam=:w7;1 

8 n a ~ i u ? n ~ i a r j ? w u i i u " r i n r m a z n i d & m ~ i u ? ~ u i ~ . d u ~ ~ u a n ' u ~ ~ n ~ ~ o i u ~ i u ~ ~ ~ ~ i ~ ~ u n . a ~ m ~ u n  

A. mori ~.du~Zoai7u 

xsFIs~W$Ulw (Bambusa spp.) 

wanirAnwiluIeidLfl dsns i f i$u i iuau 3 mjai id  wuii 

r inamzaini r  n"iurr~d~uu'lramd~oiLi ' l~o~~~nwmz~flubbwa~myu~~n~oei B~rrBo.~ou 

$ i n l a  damsaind16$u epidermis ro~i~wudauroiuf iu(v~of ido4ro~~iJ~od fido$rodoidLrri 
I, 

i epidermis ~w"aolnoonmiuuuauia ~ ~ u ~ f l u ( u w d ~ d u a u ~ i m i a . ; ? d n ~ z i i u o o n u i  dau 
2 4 diiuurii~uLda~udiumsd~iun"un(uL"douainis~rrd~flu~muia~dimiaLLmd (niwd 2 n) 

~ n ~ ~ ~ ~ l d & ~ ~ l ~ ? a i n ~ l ~ ~ d ~ l  wurzuz uredinium LLaz telium ~ l d d i l u ~ R j l u  uredinium 

i;~Lrrijoaau~imianiu~ubfludb'imrod urediniospore ~ : i m ~ a d a U ~ ~ a ~ ~ ~ m l a n a d  urediniospore 1 



m a 6  ;di~.rnau~~anau$i.rnau~Burd?ulrr~ u i q a d e 4 i ; ; d i i ~ ~ w  broadly ellipsoid wCdi8u 
s, 

~ulu~bM~ubbuu echinulate ~ ~ d ~ d a ~ ~ u l b ~ i ~ u f l d ~ d 8 ~ ' l l ~ l ~  14.90 - 20.86 x 17.88 - 28.31 

runsau r~nuun'iuw6dui.r ldk!j 6aurou iau  paraphyses B~~!eqiousllti.r~~uuws.rns:uon 

~ ~ a d & q ~ $ i ~ i a d a 4 7 m q a n v a d  urediniospore u a s ' k i h . ~  telium i ;~dImia i i i ; rmuin i~n yugd 

dnu im 80.5 - 120 h n s e u  (n iwd  2 v) teliospore 3 d i m i a n a ~  i; 1 brat8di;hiu ;dii~~Ou;d 

daiiuu4~ai;d;ddLwiiuu~ufii vuinradu 18.59 x 13.75 IUR~U i ' l n d a K u ~ 8 u ~ n l 4  3 - 5 ads4 

wri~ade5Guu wG6iuuu~ui~~az l~$uni~wC~6iu$i~  ( n i w l 2  n) 

nir4i~un~Qnsia%uaiiwqFrn l n u l ~ ~ a n a i t d s z n a u n i ~ 4 i ~ ~ u n ~ G n v ~ ~  cummins (I 971 ) 
B 

bbazw9~%ll (2529) ~ i b b u n ~ i i n ~ 6 b ~ u r i  Dasturella bambusina Mundk. & Khes. "n$ad 

Kweilingia bambusae (Teng) Teng, Chrysomyxa bambusae Teng 

Dasturella bambusina ~t iud iun iswu ludszbw flgub&~ bbaz?+dnFd?hu Cummins (1971) 

f ! lM?u ludszb~f lh  w9wTnl (2529) 5 ' 1 ~ 9 1 ~ ~ 1  w u s i ~ c u  D. bambusina uu\w Bambusa sp. ! 

? u q n u i u u l i a r i R ~ v i l  kaimunroi.aijui waGni bbaznmz (2535) nuqiubiurlui i  wuri 
9 '  

~ i r u  D. bambusina U u ~ u ~ c i d  i d f t i m i i d i d  ~ H ~ P I ~ ~ u ~ I H ~  i\lMin$w(l(lan ~nflwuYi\ltzuz 
s, s, 

uredinium bmz telium nid6iu~ihlu ~ u n i ~ ~ n w i n j ~ l ~ w u ~ r n r i a G u u u ~ u ~ ~ i d i d ~ i m  L&.IEIU 

~ i u ~ b a i  oaznqaewr ~ d a ~ n w i 6 n w m z a i ~ ~ m ~ i u ? w u i w u ~ i i a ' n w m z a i ~ ~ m ~ i u ? w u i ~ ~ s z u z  
u 4.4 %A 0 

uredinium LLaz telium b ~ u ~ ~ u ? n u a u s l u ~ i u ~ ? 9 ~ 9 i b ~ u n ~ ~ m ~ ~ u s l  D. bambusina 

f ~ F I ~ I A ~ B J ~ I  bb'd (Coffea arabica Linn.) 

wanirAnwilunibbdiiflulsnriaGu4iu~u 5 m'aadiq wuii 

r i nwruza in i r va~ lsn  vliati"~uwklu~'ln~flu~nyuvuin~i;nl~w8o~an5aldu ntzsiuotJ 

&?lu iwsadn53du'ddr~u urediniospore n a d s i s ~ u f l i a ~ ~ f n a ~ u u ~ ~ w a  1<a1u6iumsq$iu~myu 

i a i f l i t n 8 a q ~ n  (chlorosis) ~ ~ a z ~ z v u i u ~ f l u ? a v u i m l ~ ~  luiinmainisfuarq9:bb.jid~wdbflu~ 

&mia ( n i w i  3 n) 

h w m z n i ~ K m ~ i u ? n u i v a ~ r i  wuu i rzuz  uredinium d6iuw&~u urediniospore $nuu 

hiu (unidiophore) i i i ;d i idn~;1unsud ~ w d n ' i u ~ a n ~ i n i ~ u 3 ~ ? m d i n ~ u v a ~ ~ ~  urediniospore 

1 ~gla63ni;adani;qnEiaaoudu ;dii.rnhulm (renitorm) ~ ; a i ; G n w m z d u ~ ~ ~ ~ u  2 h ~ v a ~ a d a f i d  

auynir ~ u a d ~ v a t a d a ~ ?  isuu~~uumoq~~al6q~$i~i;ndao (concave) ei~u~niiuudq ~ ~ 4 1 6 3  

aafl (convex) ~?w*bfluMulubuu aculeate vuin 25.00 - 32.75 x 19.00 - 21.50 b.Jnreu ( n l w i  



nioii~~unaiins?aGuai~wqFsn ~nul$~anaisdrznaun~s~~bbun"d~nuad Laundon and 

Waterston (1 964) b b R Z ~ d ~ % l l  (2529) ~ l b b ~ n b d ~ ~ ~ d i b f l ~ 9 1  Hernileia vastatrix Berk. & Br. 

~snsl~iiuue.rnlr~da1b~~b"nm71ns1 Hemileia vastatrix Berk. & Br. ~ U ~ l ~ n l ~ b ~ i ~ ~ U l ~  
* 

i i n ~ i u ~ ~ u v l ~ u m i u ~ u r j ~ d ~ n n i o d ~ ~ n i ~ n i n ~ ~ ~ a ~ ~ a z n ~ n l n " u a ~ d ~ z ~ n p l h c l  T n u ~ o w i z n i i ~ d  

w i r<a i r i~n iqzdauLLa ia fsn$u in i iw i r<~u~ nisszuinsz~usuiLr.rluqPIdudszuimL~au 

w q w n i m ~ a " m g ~ n u  d i l G w n w A m n i o d a n a ~  (lwlsqu', 2525) ~ ~ a z i h b - i i i s i u d i u n i s w u  

teliospore w ~ a ~ d O ~ s z u z & d ~  T a 9 s l ~ i d u n i ~ ~ d ~ u d f z b ~ ~ ~ ~ u  ( a i n s d  kaznmz, 2524) 

l%w%'lfik~%n (Tectona grandis L.) 

wanis~nwilu&niLfluFsnsiaGuiiu?u 35 i'?aei?a wu41 

hwmza in i suasFm ~iuwKdlu~~azaiswu1~"1didiiuwQ~lu~flu?n~uuu?n~ni3 ~ w l a d d u  

a u ~ n n L d u ? ~ n s z q i u i ? ~ u  L~aziiwssda;i3aunszqiui?1udi?u idaLia1udiium~dCiu?n~uw3a 

n@uL$auh~ui3:iminL$uLLazi3Lni n'iszuinuiniil.ji%uLLGdvlumidlubLazia9riaurpliwun (n iw$ 

3 n) 

~ w ~ z n l d 8 m ~ l u ? ~ u l ~ ~ d ~ l  wurzuz urediniurn Lf lnl~kd epidermis Tad i l l  L ~ D L $ %  

epidermis iGannaan niuluwu urediniospore paraphyses &DUPBU 

paraphyses fdii.mo;lnszuan d ~ ~ d a i u n ? Y i ~ n i i ~ i ~ ~ d n Q a u ~ ~ a ~ F ~ ~ ~ C i w i n i u l u  urediniospore 

1 aa~~.'mnuufiiuw&uidlalri;8 tdi id urediniospore LBULLUU~~IP~FI~I . S u i r l d ~ u f J t i d ~ ~ u u  

broadly ellipsoid uuin 15 - 21.25 x 20.86 - 26.25 l u n s a u  a d a f i a w ~ a ~ ~ r w ~ a ~ d a u  w'lddflda; 

rruia:iLauaidadaf ~ ? w ~ ~ f l u w r n u u u u  echinulate ~ndanuoab.i~ir'u ( n i w i  3 9) 

nis i i r~unaGnsiaGuai~~qFsn Fnula'~ani4isdszneunisi111un~Gnua~ Mulder and 

Gibson (1 973) ~ ~ a z w d w ? n l  (2529) ~ i b i ~ n " I l ~ ~ d i ~ f l ~ 9 1  Olivea tectonae (T.S. & K. 

Ramakrishnan) ~ u l d e r  ~ a 6 a d  Olivea tectonae (Racib.) Thirum. Uredo tectonae Racib. 

~ s m s l a % u & n a i ~ ~ ~ b ~ m q i n s i  Olivea tectonae (T.S. & K. Ramakri~hnan)~ Mulder w n  
%. %. 

c3 d W  

n i s A n w i n k i i  wus? 0 .  tectonae u u l u 8 n ~ o w i z s z u z  uredinium & u a n w m z n i d 8 m ~ i u ; j n u i  

~ d u ~ ~ u ? r i u i w d ~ n i  (2529) ~ n u n u d i u l j  u a n q i n i ~ d f i a n n ~ ~ a d u  aii909m (2523) i s i u d i u ~ j  

i l ~ u 9 1  0 .  tectonae LQWI~SLU~ uredinium ~ a i ~ s ? u d i u n i s w u s z ~ z  telium ~~azFsns ia i i u8n lu  

dozLnnha~qzwuLiludsziiluLLdadLwiz4in&ilu* l u a ~ u i l i r ~ a z i l i ~ s s u ~ i i ?  nioo;uiul~iluld 

o d i d n 5 i d ~ ? i d  lau~owizlud?;lq~ruidaqqfou di l . j i%ui~~r iau~ iwun~~az~msin i r~q 's~~RuFm 

~as lb8nanasn i i dnR  



O $ A $ I ~ C U ~ ~ U  (Vitis vinifera L.) 

wnnisfinailua4udL3u~snsifiGuiiuau 5 niadi! wuii 

6'naru~einisus~Ton nid6iua&lue{u~ZnLOu?nyuuuindni?nLdual Bsnur iu i i l u  
I Y 

ndu ns::qiunifldlu wuPnnni~61uau"ilu~~n.ld"au ~La::iiwdfida53Lai;adduns::qiu.;I"alu LCaLde 

lutiiumrc$iun~ufide53n~adfiu iirinamzLOu.wnraduuauinLln3Lai;edln der i i i rcgu in  

a~aainirue~Tonpu~~r~q::iilfiubafii~lad~9u3~iminbbn::ia~riauiiip9un (niwd 4 n) 

Gnaor::ni~&ru~iu?nuiua~si wunds::ur uredinium t indl&u epidermis uadibatdati 
% d  A 

Lq'rQtiudq-6u~ia~aLuaib"IIbbmnaan n i u l u  uredinium d urediniospore dd paraphyses &au?au 

~Ou i iuauu in  paraphyses i f iWi i3 ;diidouunodns::uand~udniun?"idnii~iuba"ndaubbn:: 
Y 

T6db%inid6iulu urediniospore 1 baa6 $nuufiiu&u wcduidlalaid$ ;d i i ddau la~~Bu~~uup . l  

\rind1 q u 5 d  broadly ellipsoid 3~dadfi.u uuin 1192 -17.88 x 14.90 - 26.82 runtau 8awcddu 

auiuuuu echinulate ?ndan 4 - 6 ?n$udmiu~~uabfiuqu6~m~ (niwd 4 .a an:: n) 

nisiiuun.nGmsifiCufiiba~Tsm fmuldb~enfiisds::naunis9i~~un~Cma~ Punithalingam 

(1 968) Lbn::wd~?n I (2529) ~iibun"Iln~6bflu~7 Phakopsora ampelopsidis (Diet. & P. Syd) 

Cumm. & Ramachar 1j%a6ad Phakopsora euvitis Y.Ono, Physopella ~mpelopsidis pro parte, 

Physopella vitis (Thum.) Arthur, Physopella vialae (Lagerh.) Buritica & J.F. Hennen, Uredo 

vialae Lagerh., Uredo vitis Thum. 

wdw?nl (2529) s l u d l u ~ i  Wusi Phakopsora ampelopsidis bQW7::S::U:: uredinium 

Auakluuoae.ju ~"nui7uainu dquci ibibqaauvi i t  i.rainqFuflu TnuTsnnfiCuwi?mn'ulu 
Y Ir Y Y 

8 W  % onllsda4ubYilIh bbdnitfin~i'Lun~d~wus1 P. ampelopsidis f::u:: uredinium u u ~ u ~ ~ n n d n i u a d i  

s iu.r iu i i  LnoifiQuuada4uaZnqinsi P. euvitis Y. Ono Ll"lusifiiiuaihndiifida5~su~ns::uzuad 

ade8ud?di'im~an::ol"ednisibqei~u 2 aGnnddiaiYu ~ ~ a ~ i ~ i h ~ a d ~ t ~ ~ ~ ~ ~ n s u f i u ~ ~ 6  

urediniospores id i ia~uu obovoid, obovoid-ellipsoid 9976 oblong-ellipsoid uuin 10 - 18 x 15 - 

29 bdnsau w ~ d ~ u a u i u a ~ u u  chinulate ii?ndan 4 - 6 ?nGu.rmiu~~ua~fiugudqms 



lsnsi&~u:~~;u (Phyllanthus acidus Skeels) 

wanirAnwiluuzuud$uFsniiuau 10 Kmd1.r wui? 

r i n w n r z a i n i o u a ~ h  t i i uak lu~ f l u?n$u8n?u  innLdua laTaoau fu l~un~~  nszq iu ia  

k l u  LCatdaluiiunrabiu?nyuaTsn4uL~a iflu?nS:iniavuin~ndaLflu?nniuvuinvad 

n l u &  OaaSaladn'auoau Lda?nuwaOuin$uoazaiu'imfu dilflulau'ud;ln?u~~nziadriau 

riiuun ( n m d  5 n) 
Ir 

rinwnrzn?r&nay4iu?~uinadsi w u ~ ~ d r z u z  uredinium i]da$6%~ epidermis vaaiba 

n idu  uredinium ~ $ 1 4  urediniospore paraphyses n'aurau paraphyses Z ~ ~ I ~ L L ' F I Y  

W T ~ ~ T ~ ~ ~ ~ L L ~ ~ L L ~ ~ ~ T ~ ~ ~ ~ \ ~ ~ L ~ I ~ I ~ % ~ " U ~  uredinium %filai;i :awGd$uu urediniospore 1 
I PI 

mag ~nnuuh~uG&uuinda~fln~ir~i~aa"~lrr 'r i i~ianal~ar~nunos wG~uialalri i iS sdii.rnaGaTa 

Ed~ilu"oid'Lin6i 1aliOlrisoOl~a"aad~a"n.ld"au v u i n  I I 9 2  - 20.86 x 20.86 - 29.80 l u n r a u  Pwa 

w Gd ~Yluauiu~~uu echinulate ? n d a n u a ~ l a i ~ i u  (n iwd  5 v LLaz n) 

n i s i ? ~ ~ u n " a % n s i a ~ u a i ~ p 9 ~ F ~ n  ~ n u ~ . m " l a n a i ~ d ~ z n a u n i ~ i ~ ~ ~ ~ u n a ~ m v a d  Sydow and 

Sydow (1 91 5) uazwdw?ni (2529) ~?uuna%nl6Lflus7 Phakopsora phyllanthi Diet. 

~ s n s 1 ~ ~ ; u ~ n d a i u  (Commelina diffusa Burm.) 

wnnir~nwi%u~ndaiudL~u~rnria%uiiuau 2 i+faaeiid wuii 

rinwnrzainiovad\m h?uah-jluLflu?nyuiLp9"aad$in?a r f l n n s z l i u i a h l u  ida~?Llu 

t i iunrsbiu?nyua~nrjuL~adu~nvu?n~nSn8a.r l u ~ a i n ~ s ~ u ~ u a ? n i u l e ~ ~ z ~ ~ u i u ' i m n ' u ~ f l u  

awabnj  (n iwd  6 n) 
Ir 

~nwnrznid&nrqlu?wuivad~? wuuirzut uredinium 1 6 % ~  epidermis vedibs niu'Lu 

uredinium f i h d  urediniospore paraphyses 6auoau paraphyses od i i d~~uunozuad  l f i k s l  
4 4: 

I PI 

l u 0 9 6 u l n l a i ~ l d  urediniospore 1 L ~ K  ~f lnuuRiuG&uuin WGWI~ ~ d h ~ d ~ u l a n j ~ f l u ~ ~ u u n ~ ~  
.d di 

?Mrf~@'bd Oqdiiauuu broadly ellipsoid fiid~a"nqdYau v u i n  15.00 - 18.75 x 20.00 - 25.00 l u n r a u  
Ir 

wri.ladahuirviir iuw'dadaT"laWiil f i aw%adaT"~ f l uau iu~~uu  echinulate ?~90n~' i19kiLdld 

(n iwd  6 n) 

nirdir~unacnnahaibuyCrn F n u W ~ a n e ~ r d s z n a u n i r i ~ ~ ~ u n a ~ m v a ~  Cummins (1940) 

ua:wdw?nl (2529) ~ lLLuna%n~6Lf luoi  Phakopsora tecta Jackson et Holway ex Jackson ;a 

;ad Uredo commelineae Kalchbrenner, Phakopsora commelinae Gaeumann, Physopella 

tecta Azbukina 



Gardner (1 981) t i ~ ~ l ~ ~ i % ~ ~ ~ ~ l ~ i ~ ~ ~ t i  Phakopsora tecta TzUz uredinial state UI-4 

cindaiu (commelina diffusa) ~iilfiindaiu~a~~flui"~~~~u'iu"~o.r~~dm~u~fluu'lramni~.r 
Ir I 
w =i¶, 

~ I ~ ~ I J S ~ ~ ~ C I W P I I W U  wawTn? (2529) ~&5 iu9 iu l i61  W9JSl  P. tecta szUz uredinium M ~ M ~ I ~ M $ I  

'~uuazn'iuvkluue.r~ndaiudbflua'"II!"II u d l z w u d 4 i i u u f i l u u i n n i i  d v j a ~ a  B i m a a z ~ i j a  

<4'sesa'mL;~~%~.d 

d 
fisnsiW~NM~lI,I,os"aM~ (Cyperus rotundus L.) nnP'1siU (Cyperus iria L.) bbkXnnWINbM~UN 

(Cyperus imbricatus Retz.) 

w a n i t ~ n w ~ u r $ i ~ ~ f i a v ~ $ b f l u ~ t ~ t i a ~ u ~ i u a u  2 ked1.r h n n n o i u  i i u a u  1 Kaod1.r 

IInzlunnaiuLwiuu i i u a u  1 k a d i a  
Ir Ir 

hwmzainitaeaPtn &iuv&luuaaWanj 3 a9n du1~wa4n~utAndau8m8a.reuri~nia 
d a 

~uZa8:inia cinnamon f i n n t r l i u h l u  ~uewa!.n~~nneenniuni.ruia rzLduwafida58&nia 

LLn.rnranaiaLLwa L$eL~o&iunt.rhuriu4m~uw?onix~i$elzLfluLLwaediia~8Ginia l u d i i e i n i t  

pu~~t.r~~walz~uiu8nn'u~flubb~la~w~ l u~~ne in i t ! v6~ . r ' l u  (n iwd 6 n) 

~ ~ ~ ~ ~ M I ~ ~ ~ ~ I ~ ' ~ ~ ~ ~ I " u ~ Q ~ I  wuozuz uredinium d b i ~ u v n j ~ u L ~ a z u  L~mof$&tu 

epidermis uoa%ri ~ d o ~ l ' l ~ ~ ~ u d l z ~ u  epidermis   in noon n l ~ l l ~  uredinium wu urediniospore 

~iimuun"iuwGuia laWir8aazrieuhauia ;dii.rraa urediniospore daulvnj~fluodnau?v?o;d 

~ l u Z a ; d l i n i i  1 n a r i v u i n  16.25 - 21.25 x 20.15 - 30.00 'INRTBU wC.rui.ra:i~auo 8~vffa.r 

noa iiawCa~fluvu?u ~ ~ u u  echinulate qmmn 2-4 qndoada5$u.r1flua.rmiu~~ua~1u~uG~mt (niw 

d 64) 

n ~ r ~ i ~ ~ u n " ~ ~ ~ m n a ~ u a i ~ v ~ ~ ~ ~  F n u l ~ ~ e n a i o d r z n a u n i t i i r ~ u n r t n ~ a . r w p d n i  (2529) 

i - ~ ~ r u n a G t i ~ l R ~ f l w  Puccinia philippinensis P. et ti. Syd. 
I, I, 

t i  Puccinia philippinensis "dm~~~u~s~u. r iu~~n"aa iwuw' . r~ruz  uredinium bbaz telium flu 

n n a i u ~ v i u u ~ ~ n  (Cyperus pi~osus) $ ~ v ~ m ~ U . r l v ~  ~~azwuLawizszuz uredinium uunnquin 

(Cyperus difformis) $GMT~URTSI"II~UI u u v $ i ~ ~ f i ? v ~  (Cyperus rotundus) d<.rvk~;ualwai 
I, Ir 

LLaz<.rvTmqwssmq? (waw^ani, 2529) l inn?sfinwiAy.r iwusI P. philippinensis baw iz t z~z  

uredinium uunnnt iu  (Cyperus iria) n n a l u L v i u ~  ~ ~ R z v $ i ~ ~ f i a v ~  d~ f l uLdu~a i l Ldo . ru i l i n  
44 0 

~ u n m n a i r a ~ i ; ~ m ~ r ? ~ ~ . r a a z ~ a i u ~ d i ~ i i d d ~ E n ~ f l u a n i a z ~ ~ a n n " o u d l ~ ~ ~ u i z d e n i r a h . r  telium 

uulu!"II 



% s n s i a ( i k ~ s ~ i m  (Imperata cylindrical Raeuschel) 

wnnlofinailuu$iniiLflu~onoia~u4iuau 3 bhad1.r w u i i  

Knanr:olnloua.rlon 6luvlklu~fluuwnim;u~a"ndau ?:imiabunT:~iunl?lu b$aLda 
4 * 

1u6luRP.r11ufiun$ubiaad.r1uu"bflu~nul?8:inia buab?ab9'9cyb~uis:nia epidermis i d u n n  .. 

aanniunl.rul? ua.rduw.rada3;lniaLLn: ( n i w i  6 9) 

rinanrznl.r&nr~luinuiradoi wubrio:uz uredinium n l u l u  uredinium W U  paraphyses 

p I i i . r ~ ~ u u ~ d u w  y n (capitate) Pi~uii?n&.r wf I . r6 luuuuu in i i  wC.r61uIi.r launuraiia.riaui;.r 

rugaasna.r biind:duf%I urediniospore ~Bu41umu in  urediniospore 1 r.naA d 7 ~ ~ l f l ; d % l ~ b b u ' l ~  

9 ~ l ~ 4 i n : ~  ruin 17.5 - 24 x 22.5 - 30 r u n t a u  8;inin wC.r6iuuuuu~niiwG.r6iu.li~.r~An.ld"au B? 

wC.rbfluuulubuu echinulate i] 4-5 q n i a a d a ~ ~ u . r ~ u ~ . r m l ~ 1 ~ ~ u ? b 8 u ~ u ~ $ m o  ( n l w i  6 0) 

n i s ~ i u u n . d ~ n s i a ~ u a i b u ~ ~ ~ n  ~ ~ u ~ ~ b a n ~ 7 o d ~ : m u n l ~ ~ l b b u n " I I ~ n ~ ~ ~  Cummins (1971) 

bbnzw4a%-n (2529) ~lbbun"lln~6bfluoi Puccinia rufipes Diet. 
* * 

n lo f inn ln?. r~wus l  Puccinia rufipes IQWlzTzflZ uredinium 6 l u ~ ~ . r % ~ " ~ o 9 u $ l ~ l  97n 
* ,  

i.ruiniau.~Iuai ~ w s o y o d  oiaq? 4 . r i i . r s l n i  w.raFinl (2529) o i u . r i u I M i w u o ~  P. rufipes vi.r 

T:U: uredinium oa: telium dkuur j .~ura . rv l t f j in i  u w a u d l 4 r l . r  ~ u i n L 4 w . ~ u a h L a : ~ ~ ? u f i a  
* * *  
o l d o r  f a imGaqlnn dw~ ' lau fu? inu  n i r ~ ~ r i w u o z u :  telium rs~oiaGu~inn~o8nailuno.ruuu a i l  

Lda.ruisin d?.r~dim1~ml?zbbam~au1~bwu7:ianioak.r telium ~wfiz~flud?.rdi]~mu~~$.roa: 
* I 

n a i u 1 u i i  

%snsia (~Nvh  (Prunus persica Batsch.) 

W ~ ~ I T ~ ~ ~ I T ~ ~ ~ ~ ~ ~ ~ M P T ~ T I ~ ~ ~ ~  4 ' l ~ ? u  3 m'.lfldl4 w u i l  
4 4 0  

rinanrzainioraclon 6~uu&lui]Knacu:~flu~m8 ~ a i i a . r n . r a C i m ~ a n ~ : ~ ~ u ~ ~ . ~ ~  a i l ~ i i n  
4 * 4 4 0  

~ ~ u ? ~ u ~ a a ~ m u n ' u ~ B u n $ u  bdabbris:fiLmn ua.rduw.rada3~~nia~mcn.r l i in in i Iuutaa~in~n 

6 iqu~ . r6~a$n iu 'Lu  ~ ~ a ~ ~ a 6 i u n o . r h u n ' u n ~ u d a ~ n a i n i r ~ u 8 a . r % n ~ ~ n ~ 0 ~ a ~ n i o ~ u a o . r ~ u ~ z ~ ~ w " . r  

bu"Lflu8;inlerauch qnbbwaduaduu4in'nmiub8u~u ( n i w i  7 n) 
* 

~ ~ N ~ ~ I ~ & ~ ~ I ~ ? w u I ~ ~ ~ ~ I  w~n jozu:  uredinium Lbn: telium nitllu uredinium i] 

urediniospore b i i n d z d u h  paraphyses ~ i u ? u u i n  paraphyses ~ d f i . r ~ r u u ~ d u w y n  dauw'ana"id 

~ s d ' 9 6 l ~ ' l J ~ ~ ~ l ~ ~ ~ ~ . r 6 l u ~ i . r  % ~ b i i ] 8 4 ~ ~ 9 8 b ' ~ 1 ~ ~ 9 ~ ~ 9  urediniospore 1 b%a& ~i inuuKiulalai i ]  

8 wC.rui.rldii.r~flupla.r? 8.r E d i i . r ~ ~ u u f d ~ n ~ i  r u i n  11 2 5  - 16.24 x 23.25 - 40.00 'Lunoau 

dalwda?neuuuu?a~uaiu'Ldbdn.ld"au wridtiiuuuuul ilru"~.rne.r~~uniiw~.r61~1~.r i r?w~. r  

6luuuiouu'Laiiiuulu ij?wri.l61ubi.r~uwuiubbuu echinulate i]qndan 3 - 4 ~ v ~ i a a d a ? E u . r ~ f l u  



t ?.naiieuu?$ugu~~ms"uuId~a"nCeu ( n i w d  7 v uaz n) teliospore ~ i i n e J n i u l u  telium innuu 

6iuwri.ruiadid?yiu'im<u teliospore 2 (rag ~ r u n a ~ n e e n l i n < u I M l u  nan't i iuuusdiiannu 
4 0 4 4 0  

fi;iolimulmn~fi;i~iab$u wri.lr~uuuiutlaiuuubbuu verrucose naG6iuriid;tliidnau~uid 

u i a ~ u ~ ~ i n 1 a " n n 4 1 1 ~ a 6 ~ 1 u u u  ~ri~~~aa"m"iu~i~aui~~Sdu6eun4i~.aa6&iuuu w i n  25.50 - 

35.00 x 18.00 - 22.50 Iunseu (n iwd 7 4) 

n i s 4 1 a u n r c n s i a c u a i n ? b n  FnuH~enaisdsmeunis4i~~unrGn~aa Mulder and 

Gibson (1 971 ) Llazwdw?nl (2529) 41 bb~nTj%~I&bfl'ld~l Tranzschelia pruni -spinosae- var. 

discolor (Fuckel) Dunegan iow'ea Aecidium &adrifidum DC., Puccinia discolor Fuckel. 

Puccinia pruni - spinosae f. discolor (Fuckel) J.C. Fisch., Tranzschelia discolor (Fuckel) 

Tranzschel & M.A. Litv., Tranzschelia pruni - spinosae (Pers.) Dietel 

l u d s z m ~ b u ~ n u i s i u ~ i u F n u  wdw"ii (2529) i iwuti  Tranzschelia pruni - spinosae d 
A i u w d i l u ~ e d h  (Prunus persica Batsch.) d ~ a k ~ i u a l a a i  'aawu~drzoz uredinium d o u i i n i s  

T l u d l u V e d  3% blazdszIwfl; (2537) ~ I W U O L B ~  telium ~ e d s i a i i u u u ~ u ~ e u u ~ ~ u ~ d  dbbdad 

nnaeduadguu?Qiraau~iudsiu i d a i n ~ i u d s i u  lu~i;eu-i7u?inu w.fl.2534 8~4i~~unU~~Sd$nPl j1 

Tranzschelia pruni - spinosae var discolor bflu11 L M ~ ~ I ~ I P I ~ V -  
Y Y Y 
w  r l a  

~ s i u d l u % ~ d l d d s z L ~ f l  L L ~ ~ I I ~ ~ I S ~ ~ ~ I ~ ~ ~ ~ ~ W ~ S I  T. pruni - spinosae var. discolor fldszu: 

uredinium LLaz telium uulu$ed~nsdnisaa?ddidmz ~ i b s l ' i l a z ~ ~ d  <da?'nb!udlaai l u ~ h u u n n s i n u  
d r l w  % w  w 4  

~duanwmznld8m31u?~ulLduLflu?<udLn~~nudiu~? nd;uld4iaunr~unf lut i  Tranzschelia 

pruni - spinosae var. discolor bdubfluafiu 

fsnslf l~u6au~a$d6au (Albizzia procera Benth.) 

wanis~nwi1udaudbflu~sns1w~u4iuau 2 K?etiia wua'i 

~nwm:einiruo;lPon ~d&iuwbi~uuazak~u~a"nwmzbflu?n~Pdf uuiLa"n6eu 18u'id 3 

t i m i a ~ i  niulu?nyuiid?usluiuw'uf"uedsiil~o~l~$u epidermis v~;~$TI L d e s i L ~ q j ~ u d ~ z ~ u  

epidermis a?e?n~ulfi!,bmn'i1~n ~fi~d?u~uiurildfVed~ia'nwmzb~uwdL]~~ba~ed~u~~az~flu~~n 

r ieu~ ianau~uinLa"na~ imia~ i  (n iwd 8 n) 
Y 

nidir~unri innaiiuai~ayFsn Rilwmznia8m~iu?nui"ued~i wuIljtruz uredinium L L ~ Z  
Y 

telium uulu$"~~redinium l ? ~ f l d & i ~ ~ 6 i ~ ~ b b a ~ ~ ~ d ~ ~  niu%u uredinium a519 urediniospore 1 

1.na6 ~ d t i . r d e u C i ~ n a u ' i ~ ~ d f i . r ~ d I i  w r i ~ a u i a d l L a u a  a~azeddou ij?wrid~fluruiu~~uu 

echinulate ii?ndfIn 3 - 7 ?ndefldef P ~ ~ ~ L ~ ~ U ? ~ ~ I U L L U ? L ~ U ~ ~ ~ ~ ~ ~ S  (n lwd  8 V) telium bflnlkdadi 

lu~~azari;lluuid?uuinLiim$&iua~ilu niulubfludLiinued teliospore I ~ q a 6  wri;laui ij?wri.r 



bgurruiudaiuuu (tubercule) Ediidb~uwi~un~iu~brriua~~u~io?a~m'a~nn'ubbsdudozneun'u 

bflu teliospore head 8 b ~ ~ d 8 1 1  ~dk~P;euCidnauqu"nd;fi Yuln 65.95 - 102.40 

x 77.00 - 112.5 I ~ ~ f ' i l I d  61~619218.1 teliospore head hygroscopic cyst ~ ~ ~ 3 i ~ 8 ~ f i l ~ ~ U b b f i ~  

pedicel I CuGnod riu teliospore niurru?~&udiiuCnaid?i 5 - 7 adeiuuin.aa.r teliospore 
a n~nai. iniu~~u?dudi~uCnaid 14.50 - 18.70 x 33.40 - 41.50 ZURMU (niwi 8 n bbaz il) 

nio4iuuna~nsif l$ufl i  L M ~ P S F I  ~ n u ~ ~ ~ e n f l i o d ~ z n e u n i ~ ~ i b b u n " d ~ . a e 9  Arthur (1 962) 

Cummins (1978) http://nt.ars-urin.uov/taxadescri~tions/kevs/Ravenelialndex.cfm b b % ~ d ~ " a ~ ~ i  

(2529) ~i~bun"dn?&bfluoi Raveneliaiaponica Dietel & P. Syd. 

tifl$ufl?a Ravenelia finwuuu!anozr?ai? (Leguminosae) Snl f  bbwf nfzqluluuflu?eu 
4 4 b  rrre49oeu (Cummins imz Hiratsuka, 1983) l udoz~n f ihu  ~&?n i  (2529) %mbmum"r-w 

Ravenelia sp. uu~uni9$an (Albizia odoratissima) d k ~ i n u n o o i a 8 u i  d?u? k (2542) oiudiu 
Ir Ir w .4a 

i i w u o i  Ravenelia sp. uulu(ieu (A. procera) i idr r inb~ud~aai  qinnior6io?qno9unwuoifl",a 

Ravenelia k t z u z  uredinium bbaz telium UU\U&T;BU (A. procera) i i i u a a i ? a ~ i  B imewiu 

i da iu l~ iu .~o iu  ~de~inir~nwi~nwmzni~dm~iu~n~ia6~wuiiiirinwmzni~~m~iu~~ui 

dud&~?h~ Ravenelia iaponica i i i t i u d i u ~ ~ n u  Zhuang (2001) i i w u n a ~ n d u l u  A. procera 
Ir 

~udozbnf i~u 69.ld"ld~9~7bi~n"d~nbfluol Ravenelia japonica b.dub"m?n'u 
Ir Ir 

oifliauairaqPon.aed?dua ~d5udiu ~ ~ a ~ i a ! ~ l u ~ ~ d a ~ d ~ n ~ w u ~ i n n i o d i o ~ q n T ~ ~  uisaiin 

~nu~siu~iur t6~ ludo~~wf iZwu ?n"bbd Aecidium mori (Barclay) Barclay, Dasturella bambusina , 

Mundk. & Khes., Hemileia vastatrix Berk. & Br., Olivea tectonae (T.S. & K. Ramakrishnan) 

Mulder Phakopsora ampelopsidis (Diet. & P. Syd) Cumm.& Ramachar, Phakopsora phyllanthi 

Diet. Phakopsora tecta Jackson & Holway, Puccinia philippinensis P. et H. Syd., Puccinia 

rufipes Diet. Tranzschelia pruni - spinosae (Pers.) Dietel bbaz Ravenelia sp. (wdw?ni, 2529; 

SIT!WU, 2548) 

nlodnwi~~d&W'i'EuE telium .aedoi Tranzschelia pruni - spinosae var. discolor, 

Dasturella bambusina aa: Ravenelia iaponica uulufie lu!r.i bmzlu(ieu q i  n oi?edi;li bnuqin 

~ r r i n ~ u d o i u i i a ~ ~ i u 9 ~ r r a i  niowuozuz telium ~ u e i ~ ~ d e ~ u i ~ i n ~ ? ~ ~ ~ a i d r 6 i ~ ~ ~ ~ f l u . d ~ d ~ ~ r r u i ~  

e l n l f i r r u i 1 ~ ~ ~  f l n i ? E ~ ~ ? n 6 e u L ~ u i z ~ e n i o f l ? i ~  telium wdw?ni (2529) s iu9 iuniowu 

teliospore "Ud91 Dasturella bambusina bbaE Ravenelia sp. ? a " i i  wuo"~z  uredinium ~ ~ a z  telium 

.ae9oi Ravenelia sp. u u ~ u n l d ~ u e n  (Albizia odoratissima Benlh) <GY~TFIURTTIT~~UI bbaz? k 

(2542) ' 2 l u d l u ~ l  wuozuz uredinium bbaz telium m 9 9 1  Ravenelia sp. uu%ufleu (A. procera 

Benth.) ~ f l f l i ~ ? T u ~ ~ a ~ ~ w u i n i ~ ~ d e i o i ~ n " - ~ ~ ~ 3 i ~ a e n  B ~ v l e ~ ~ a i ~ m ~  CrrinAuabai 



.I ninn I n omi~bfpr~tdfltk~udrhq3n;m w m n w n i  

r ni~znnaw aecium mqn a. rnducbtu~daad pelidiurn f ~ h m u  

: PE = peridium 

n aeciospore mum A. man' : A = ae- 



m w d  2 n a ? n ? r ~ s h m ~ ~ ~ ~  u'1~1~id~'i89'7?nm Dasturella barnbusina 

" ~ l l w ~ m m a l s  uredinium 9l't34M D. bambusina vpdbvb4 

: PA = paraphyses U = urediniospore 

n niw~ma?id telium P B Q ~  D. bambusina UM\U~.~ 



11 nmd 3 n a-lr1.nrmrlau~UM'I21~7kd~~r1~'~7no1 Hemileia vastatriw 

71 urediniospom ?lB9P7 H. vastatrix 

n a~n~s~snmniiuulrbu~ndb'i~1'~~n'~1 01ivea tectonae 

4 ~ ? w 6 @ m a 7 4  uredinium 9a9m 0. tectonae updautfn 

: PA = paraphyses U = urediniospore 

t ' ,  
.' - . *:: , , .  . r .- r 
. , , ;; , .i*j *; 

6 .  
?..:.a , 



-I ninn 4 n ainis~s~ola5uu~lua(wd~~1~~~nol  Phakopsora ampelopsidis 

a  n~ww's la?~~  uredinium aeqm P. nrnpoIop9idis z l f i a 4 u  

: PA = paraphyses 

R urediniospore qoam P. ampelopsidis 



nirri 5 n s~ni~1~mml~uuuhu~audb'im'~7nm Phakopsora phyllanthi 

r n i w ~ w ~ a i 9  uredinium a l s w ~  P. phyllanthi UU~U'UZUU 

: PA = paraphyses 

h urediniospore "I I9t l  P. phyllanlhi 



d 
nlwn 6 n sin~t fsnn~huuhhdaiud~' inq~nm Phakopsora tecta 

91 6)7~8~1'11119 uredinium 'll6497 P. tecta ~uaYt7ndniu : U - urediniospore 

R ~ ? n ? f 1 3 f i n a i i ~ ~ u 1 u u 3 i ~ 1 ~ ~ d ~ ~ h ~ 1 n f l  Puccinin philippincnsis 

4 urediniospore " 1 1 4 ~ 1  P. philippinensis 

9 a1ni~hnniruuu'buv1$1~1id~'in~1nn Puccinia runpes 

Q urediniospore &a:: pamphyses a a 4 m  P. rufipes 

: PA = paraphyses U = urediniospore 



n l d  7 n aln7o1oflolfi5uuufu~iaik~~197nm Tmnzscheli~ pruni - spinosat, 

var. discolor 

P urediniospore '118497 T. pruni - spinosae var. discolor 

A 611~hT?14 uredinium aa;lo? T. prunl - spinosae var. discolor uuh$a 

: PA - paraphyses 

4 teliospore T a w  T. pruni - spinosae var. discolor 



d 
n i w w  8 n sin~o13nmaduui1uri~ud~~m~inm RavoneMa japnica 

urediniospore n89m R. japoni~a 

n teliospore head 3a-m R. japoni~a 

4 m w r i a r ? i 4 r a s  teliospore head uai.4 hygroscopic cyst kitwdr7u teliospore 



Aecidium mori 

Dasturella 

bambusina 



a'nwmzai nis 

Eiiuvlklu~Ou?nyu ruin 

~Wnl~vlZosani%l Au 5 ws 

adeflluntzqioeaihlu 

6iuvl6iluu?~am~td%iu 

gnyude in i t~~ i$ed ln  

(chlorosis) bbazbbfidl~ii~flu 
w - 

8Giwia 

Xiuvlklu~iluqnyu ruin 

bGn 8~~Zedani%lAu 2w.1 
adaf~dunrzqiue@falu 

6iuvltii%uu?~am[i;lt~%iu 

I I 1 Bimatdai.r 1 (chlorosis) ~ r n z ~ ~ f i d l ~ ~ ~ ~ f l u  

Hemileia vastatrix 

Hemileia vastatrix 

ilma wiu I leuLLfia~vl~L~u~<i~ia 

13. &n 6iu?u~id Xiuvl61 o a z ~  k l u  tflu? n Olivea tectonae 



ada i~~unozq iuag i~a lu  
2 '4 
~ua~ualu6iumt~diu?myu 

I, 

bb69laBtj~fluZii mia LCU ~ ~ a z 8  

I 

- Y  d 

l 5  1 an fuuaquw.afiau 6iuadi ~~azrr k l u   flu? myu o~ ivea  tectonae 



Olivea tectonae 



6iuuC1~~az~lkl1~~flu~m;u 

~ u i m ~ a " n  i4~~lihsduAa.1 Gus 

~ ~ d a d i 4 A u n s z ~ i o e ~ ~ Q l u  

~daide1u6iumts~iu~m;u 
9 

ufislosG~flui4Gi mia ~ { u  ua =: 

i 1 w 1  

Olivea tectonae 



~151ad  1 (do) 

Finwwzoi n i s  

Olivea tectonae 



Olivea tectonae 

Phakopsora 

ampelopsidis 





Phakopsora - 
I i u u B ~ l u ~ O u ~ ~ w a i n y u  1 

Y Y 

~ u ~ a ~ a u G i m i a ~ u ~ ~ G i m i n  

cinnamon n s z q i u i ? ~ l u  

LGaidoibr LLnnaanmiuw~~ 
Y 

u i ~ ~ z ~ ~ u w ~ a d a 4 ~ G 1 ~ 1 a  

~ ~ n ~ m s s n a i ~ ~ ~ w a K i u r r Q i l u  
Y I  

~Za$onrdBiuinyurr+an~u 

t indaiu 

Puccinia 

philippinensis 

f i iu~~aiwaan n"iuu&lu LOU? n ~ ~ l  ~rr'iad Phakopsora tecta 



bi iuvklu~f luuwa' in~u 8 mzad 

a u ~ i m i ~ ~ u i ; ~ ~ i m i a  cinnamon 

n s t q i u i a ~ u  LdaLijdaLiaiq L~mn 

Puccinia 

philippinensis 

Puccinia rufipes 

Tranzschelia 

pruni - spinosae 

var. discolor 



I, 

m'aneiia i%i aniu?i a'nwa:ainis 5 a n a 1 n 4  

74. fi fl p?uf.%wu7bwnit n"iuv&Iu~flu?ni~rr8adddid Tranzschelia 

~vlnadqd~vlaas &n7o Lnn ~ d u a ~  Li46tauti'u pruni - spinosae 
d 

~?uab~d?u 1flun4u ~ u a ~ ~ a $ a ~ u f i u n n  var. dis.color 

6ima~~aiaid qzL4uwdadi;idbninumddd 
I, 

4 0 

&~a"mAuaI~ai a~7n7nr(u~?ailr i7m7ni7 
I, I 

~Za~5aIun"7unra$7un'un(u 

I LiaidLMlad4n l u i a i n l t  

puLuaqzLddlau'~flui6i n i n  

v a u t i i  ?nLrnnL?IuLH$~u 

47ti'mfl7u bfiulu 

75. biau chaaiadi i  m"~uwd~%e~~mz~~~Iu~f lu?m Ravenelia 
4 d f ;  

i7maw7u yuidfiuodauinini7 Lda?m japonica 

i d ~ a " ~ l ~ i u s t 7 ~  y u ~ ~ m n a a n  q z 1 4 u d a u  

vu~u<u$aa.ro7rf luw~ijui 

76. siau i7unaiadii r ~ 8 a d f i u ~ ~ a ~ f l u ~ ~ n ~ a u $ 1 7 ~  
I, 

i immwiu nnuauim~~n8Gimiatii 

<dMa"nl?udtlu 



Aecidium mori (Barclay) I aecium (I) ( aecium ;dtz~dn:i ~Pnnn"iuak%u I a i o u  . I 
Barclay 

Family 

Uredinales lmperfecti 

aeciospore ;dii .rnad 1 ~qa6~Pnm 
Y 

iaKutdu;nl4 halad';d8Ginia 

6au WGQLB~~UIULIE~E~ verrucose fi 

peridium 6aNtaEl 

Dasturella bambusina 

Mundk. & Khes. 

Family 

Phakopsoraceae 

uuKiu%fi WGQUI~ ! iZ8  6 a N t B ~  
rl 

n"au paraphyses f i t a l a d 6 a u  

1 teliospore 1 ~raviraiiinYiu 9dT' id  

I 

Hemileia vastatrix 

Berk. & Br. 

Family 

Genera of Uncertain 

Affinities 

urediniospore L?nuun"iu id i id  

n61untzYad urediniospore 1 ~"ll6 

Bnladf imi idn la~aut  ;diidfidai 

2 h a W a u q a 6 u  iriuua~rradfidoi 

Za w G . r ~ ~ u u u u u n ~ ~ a ~ a l C . r ~ % i  

~ i n c a u  dau~nn"iuw%awGsL?lu 

~ ~ I U L L E I L I  aculeate ~~azlCsaan 

uredinium (11) 

telium (Ill) 

uredinium (11) 

I 
%J 

n"iua<d%u w l ~ f i d  uredinium L L ~  z 

telium urediniospore 1 ~qan" ;dT'?d 
Y 

nauv?o6aaPdi~nau 8 G i n i a i a u  
Y 

a%Gimiawas wGfisJai~iJu~sui81 

L b E l  El echinulate urediniospore L? m 

Id 



(T.S. & K. Ramakrishnan) 

Mulder 

Olivea tectonae 

Family 

Chaconiaceae 

Phakopsora ampelopsidis 

(Diet. & P. yd) Cumm. & 

Ramachar 

Family 

Phakopsoraceae 

uredinium (11) 

Phakopsora phyllanthi 

Diet. 

Family 

Phakopsoraceae 

b b e r e r  broadly ellipsoid %fiM?a&u;as 

dau i a w c d  bflu~u~ubberu echinulate 

urediniospore 1 ~ m 6  R ~ I M ? ~  

~iimerun"iu%filaiiiia ~Gser i .~  ~ a z 5  

paraphyses 6ausau paraphyses 

~diis~ssnszeran daudaiona"idn41 

~ I M  T~~L$ ' IMI~IU%M 
do 

$n 

uredinium ( 1 1 )  urediniospore 1 bTi86 E? 

wGdbfluMMlNbbuu echinulate ~ d i i d  

d a u l l r ~ b f l ~ a u u ~ l l l i ~ l d i ~ u ~ d  
lr 

broadly ellipsoid ~iimuuKiu&u KIM 
1 w<duld %fi l iza  urediniospore 5 

paraphyses 6 a u s a er paraphyses 

~diiansanszuan IfilaiGi daudaiu 

niidnii;iu T ~ ~ L < I M I ~ A I M ~ M  

echinulate urediniospore ~iimeruKiu 
I lr 

!&uUin 5 paraphyses 6ausau 

uredinium (11) 

paraphyses pl i ia~~uu~~wssnszuan 

~ ~ a z ~ ~ u u  n szerasT6d L!~I~IM%M Ifiliii 

urediniospore 1 b"a6 zd i id  n aN"r 

v ; a2~ l l i~uRdt l~~nd i  lfili58~;aG 
d fibM;'t3~d'9M 29 w G ~  b f l M M M l ~ b b ~ ~  



Phakopsora tecta 

Jackson 

Family 

Phakopsoraceae 

Jackson et Holway ex 

auunau? derd1i  wikadekui 

rviifiur;aader'aderla1aii;l i i a  

w 5 4  L ~ ~ M U I  8.1 bbuu echinulate 

uredinium (11) 

( iuu in wfiu1.r ;diiadau~uqj~lu 

paraphyses 6ou TOU paraphyses 

;dilauuunrzuea l a  1aiiil~ui;al 

Puccinia philippinensis 

P. et H. Syd. 

Family 

Pucciniaceae 

I 

urediniospore '1 bddaad ~iim~~61uf? 

Puccinia rufipes Diet 

Family 

Pucciniaceae 

findalu 

uredinium ( 1 1 )  

uredinium (11) 

urediniospore 1 rsllaab dau%'lriar?hd 

;dm~?~l;ra;dli qui;a;~l1i n6i 

wsd'auiaadiraue lrvbea~aa i i a  

~ G d ~ f l u W u l ~  LLYY echinulate 2W 

den 2 - 4 ?ndaadei$~larfluaa 

niuuua rAup?ui7eno riinuu6iu 

wGau7a%a~aii;luazdauGiau7a 

urediniospore 1 baa6 ;~%IQLLYY 

;d~in& i;inia w ih6~uuuuu~ 

niiwikti iuha ii2naon 4 - 5 ?m 

dnadn4G~la~fluaa miuuuardu 

p?uu"tjns iiaww'a~fluwuiurruu 

echinulate urediniospore Liindu 

fiu paraphyses ~ T ~ I ~ L L Y U L ~ ~ V I ~ ~  

W G ~ ~ I U E I ~ M U I ~ ~ I W G ~ ~ I U G I ; ~  4 

~~~nadnui;a r~bnswns 



nisi-a?! 2 (dm) 

Tranzschelia 

Pruni - spinosae 

var. discolor 

(Fuckel) Dunegan 

Family 

Uropyxidaceae 

su,uu,rPdaQ 

uredinium (11) 

telium (Ill) 

L fl u a u I u LL 'U u echinulate 

urediniospore L?? muufilu%fi'ai~~ 

iPnrnduatjn'El paraphyses zdiid 

~ruua3uay n dquw'~n?"ia ww'd 

6iuuuauin41 w w ' ~  6iuGi-1 1fiIa.i 

~ 8 q u i % 8 ~ a ~ m ~ ~ m - ~  teliospore 2 

~.aad ~.aan"6iuuu;dfidnau 1aa6 

I iudi .~fdfidnausu'lduiqGuq 

~ u i n ~ a " n n 4 - 1 ~ ~ 6 6 1 u u u  
v 

teliospore 8;1 F I I ~  ~a?4m9';98 
v 

Gimia~$u ~sd's~s"1uaui~daiuuu 

I ~ ~ u u  verrucose teliospore 5nuu ( 



2i 
~ q a ~ i f i i ~ v !  

Ravenelia japonica 

Dietel & P .  Syd. 

Family 

Raveneliaceae 

7zu:fidaQ 

uredinium (11) 

telium (Ill) 

a"nwmzfida4 

uredinium L ? I ~ ~ I ~ M ~ I % U L C ~ ~ W &  

%fl urediniospore 1 b"d6 2 bugad 

4 8 ~  i ' l w c d  b ~ ~ ~ ~ l ~ b b f l f l  

echinulate;di~ddau%idnau~d;d 

14 w 6 v u i a G i ~ s u e  :?maen 3 - 7 

~rniafidar" a"rusaflu'lsmiu~~ua~t!u 

~~uu'gmo telium d ? u u i n ~ i i n i  

& 1 ~ v 6 1 a f l  teliospore 1 b"d6 

;diidLquLv$uu ~ L ~ E ; ~ ~ V I F I . I ~ ; . J ~  
v 

Gin ia~%u wC.~vui ~ ~ u v u i u d a i ~  

UubbPlPl tubercule teliospore bbia: 

b~a6~:'imn'ubbdudo:na~ln"sdbilu 

teliospore head ;dii~dau%idnau 

7 ~ 5 d ' l d ;  61u~id'11~;1 teliospore 

head 5 cyst %fi1a%8vai~gubba: 

pedicel 1 cu cfl teliospore 4 
~m~umiu~~u~~t !ue j iguBnni~16 

5 - 7 fidar" 

G ~ I ~ u  
Y 

t iauv~a~ddau 



niopiio~q~iiunuo~uAe~i.r'Lu.aa.rlu"wa 1u"Suiu~~aziaGaIur~da~d~n d ~ ~ a n ~ a i n l o ~ o n  

oiaiiu r:rr i i .r~~au?ainu 2548 i;a niraiuu 2549 ~ u i u d  16 s ja inrd i~~r i  riiu.r'Lrri r+udoiu 
d w i i y u  i idi.1 win ~ w a r ~ t n i  Tiaqlan G?nr unofi?~on' nwy7 uunodp oiry"oo:s?~~nouus' 

qwfrmy? nicyquy; uuy? ~ ~ ~ ~ n ~ d m w u v i u ~ s  16Kw1iwGa 76 6 ~ a d i d  ~6oifiiiu 76 ~~ITIL~YI 

w a n i o 8 n n ~ ~ n w m z n i . r 8 m ~ i u ~ ~ ~ i  ~ iounoi f i i iu16 8 Bqa 11 aiin f6LLri Aecidium mori 

(Barclay) Barclay ~ 7 b v l ~ ~ s ~ l f i u u  Dasturella bambusina Mundk. & Khes. fiim?Con 

oi f i~urw Hemileia vastatrix Berk & Br. fii~W?&nolfiiiun~~dvl Olivea tectonae (T.S. & K. 

Ramakrishnan) Mulder f i lb99~~fn f i f i~u8n Phakopsora ampelopsidis (Diet. & P .  Syd) Cumm.& 

Ramachar f i 1 ~ W ~ ~ ~ W f l f i ~ u a  Phakopsora phyllanthi Diet. f i irw?frnslfi i izlu,'u~ Phakopsora 

tecta Jackson & Holway f i i ~ ~ ? ~ ~ W ~ i f i ~ ~ f i ~ d a i ~ l  Puccinia philippinensis P. et H .  Syd. fiirvl? 

Gnoifiiiua$ir~ri?uy nnvlriu aarnnfiiura$ou Puccinia rufipes Diet. f i i ~ a ~ ~ o n o i f i ~ u a $ i n i  

Tranzschelia pruni - spinosae var. discolor (Fuckel) Dunegan fi I L W ; I f W 5' I fi$ u '%?a LL a : 

Ravenelia japonica Dietel & P. Syd. fi i~w?~fnoifi i iudau 



(~nan t f l i an~)  ~ ~ i ~ ~ ~ i t % I ~ n w n ~ f l i a . s ' n f d W w r .  193 ~ 6 1 .  
w.rw^?ni rrieauyrru' mui  uiluq u a ~ a u i s i u .  2535. s ia i i u lud rz~n~~ lnu  1. riairu 

~ra?.dms=~aa$i. in~1 ia isanwmsf l ian~a i~ i?nu i f l i am~ 26 (3) : 244 - 256 

IwFssPd" 4aswiir.a. 2525. afi 'n?"aFsn~~ ninS.aiFsnGq nmzbnwns uavl7?wu1fi'u~nwmsfliam4 

nqdrvlwr. 393 M~I. 

401 d4or  

asq i f i i ~ d  L L ~ L  dsz!wflt wnnw?wsfiu. 2537. siudiu~sn~aai: n i m u  Telial State sldiiuued6a. 

iiaaisFsnGqimz?a4ainui. 4 (2) : 15. 
401 

wTI j l h ~ d .  2542. Ravenelia. i 7 a a i ~ f s ~ ~ % ~ ~ a z ~ ~ a ~ u i .  9 (2) : 15. 

f l u  yuwnga. 2520. nidiras~muadkaLv~aduazn~r~nai~snsi6i~id"uad~a~vi~ad1udtz~nfl 

B u  inai twus'  ?nuifl?anFuaiflm%n (~nwnsplian4) uui?nuiKumano~lianE nqdLnwr. 

151 v6 i .  

oiiarrn ~a'nuwdlj. 2523. fons?aiiu~aab?zln. ~ a n d i r r e ~ d i u d r i u 8 n ~ ~ ~ d i ~ 6  nadi'nfd 

nsudilb. 8 9961. 
Y Y  

ains6sssuaun qnG z i s i . i ~ i k s  unziiuu 5 9 7 ~ .  2524. fsnn7~rsrl. i ana is?~ in i s "~~a iu iFsn  

dqk neA<ulon?r nsu'iqinis~nwns nyLnwr. I 1 arii. 

qmu j%w'mPd". 2529. Csn$iaCwm. qiiaa7slsniq. 2 (1) : 22 - 33. 
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Assessment of Antagonist Paecilomyces lilacinus 

to Control Root - knot Nematode Infection 

niad'm~iu'inoi a iu imi i r runln"n 7 aqn (genus) 5 a h  (species) ;a Aspergillus flaws. 

A. niger, Fusarium oxysporum, F. solani, Paecilomyces lilacinus, Rhizopus sp., Trichoderma 

sp.. ~enicill ium sp. 110:: Cladosporium s p  qin6ui~l i in P. ~i~acinus d~Lun l i i l i n~u~~eo inw?n$  

~BuTonsindu u inmaoudo~B~2n iw lun io~~ud  j f l n 6 i a ~ d ~ $ a u d a o a i  ~ ~ ? l o n o i n d ~  

Meloidogyne incognda Tnudafl iuflanAluLL& LW W a i ~  1 4 iulu'lu 200 r~n".l~dn P. lilacinus 

L q ? r u u ~ L u i f i d i ? ~ i 9 i ~ m ~ i  5 Lur 10 n k  hu6unidau~s~fiuo::ozr$idi~iures~d~~audau$di 

IG~EfiTonnndu vi inirnoqq~ui iuqududnniavlkd~ni<a 50 i u  wuii nnraa6uu:L?!aLm~1d 

ldoi  P. ~ilacinus d~~?~uu~uin$ i~AiaG~i ; lo i  5 LR:: 10 n?u i i i i u q u d u ~ o $ u ~ i i ~ u  15.2 ~ 1 ~ ~ 1 0 . 2  
qfl r j  

duia6u ira~udi6?u d ~ u s i n v a a u ~ ~ ~ a ~ ~ ~ ~ u n o o u ~ ~ ~ ~ d ~ d ~ " n a u d a u o i n d u ~ ~ ~ a ~ d i a d u ~  (control) 

wui i i%iu?udu~v i iu  27.4 d b l i a 6 ~  rranaiinioldoi P. lilacinus aiuisnnnn?sr'indu$oin 
a w ,  

u-~anp in la~du~anmaau~6~~azn io ldo i  P lilacinus ~ ~ ~ u s u u ~ u i n h ~ A i a G m o i  10 n?uio6u 

~ i u i s o n n n i ~ d i d ~ n i o r a a ~ d ~ ~ a u d a ~ ~ i n ~ i  P. li~acinus dL%uauuLuin+iq 

A19~1j;lfl 5 flkFkt36~ 



M~Zeudeutindu Meloidogyne spp. dufinE~rddi6Grian& f i iu i ro~Gid ia iud i  
444 

n?iutidua~ulGriuw"r'bkuinnii 2,500 r a n  iluiuuwirfldio?nd? i;adLmuynn"e~~hniodaunir 

~nuLQwi:edid~d~uL~m~eubba:L~me~l~uiled~an riinueslel~Aeudilu (species) iwur ie~f i~nnn? iu  

duaiulu~un~au$u'no Meloidogyne incognita, M. javanica ha: M. arenaria ~WI-IIUL~I~MUI? 

~~a:oudulAu" M. hapla &haundndi?ul< M incognita i ;n?iudi~q. jd~n (dupini, 2525) l u  

d o r ~ n ~ l n u  Ponnndud~iin~inlBLZeudeuoindu Meloidogyne spp. d w u ~ i n ? i u ~ i d u a i u ~ u i r ~ n  

walb Cmu~awi:irddeen ~bd9d w?n ns:L$uuriuauncdk s?u5dlsnsindulu?a~~n:~ud~d im~ilu 
or 44 

dQai$i60dddil$wawlnoa:qnmiwre~w8nwa~nwnoana~ innd?finion?uqullr:mno~dLfleu 
a01 d 

deuoinduluLLda~dBnGd'bido:fiuwadi$qLviidn?s ~dL3uwaui l inm5~mr~sn~u-ru i l~r i rLa:  

qdfirmuaiudr:nio ~ d u  f i i o ~ n ~ $ e d r i u 6 i k ' b ~ ~ ~ e u d e u k ~ ~ r  i;rinl~rwd ~~8:nio~~aio~n~vjrau 

6iinlmluunr:ir m?~GiuInur;? i;waluPda~ila~fiimnn"i~luwawt n ~fluiYuirntiuriouywci~~a:: 
w 

4 444 

B n ~ n a C n l u r : u u i i ~ ? ~ ~ n i ~ ~ n w ~ o  5 ~ ~ u ~ ~ u ~ n i ~ n i o ~ ~ u ~ u ' b e l ~ A e u d e u X ~ ~ ~ r l n u r ~ ~ f i ~ ~ ~ 3 u  

n i~8enad~dn~o 'bAFuni r iu~ i rnr~r~a:1Gnaiud i~~ ~fluniod~uFnwir~areyFndfiniw~~ana"eu 

andQaiuaibwd~fln~inniol4f i i r~ni jni~nit~nwnod'brjonie~a3eu~n~uinu'bd ~~a:duniol< 
4 ,A4 

dorbrC~~n~8unounuluaniwfioouri~ Ldoriel$Lflnfiu4anid%oour7'i n i o i i o i  ~aeci~ornyces 

lilacinus ~ijdo:ian'lniwuil4nau~uL~a:6i<m'bB~"meudeufin~lonoindu LfldnLLu?ni.rwdslu 

n io i i r idr~u~8uv~ocid~dnd (antagonist) ~3eX~~fioouriRu~l4do:PurC ~Bun iod?ua~~a%~ 

wmunufiis$n~fiuiiiimlB~"meudeu ~ui ioe i i~ l rn"mio lno:~~~unio~~u~u~nro i  P. lilacinus i7~Eed.i 

n i o l n ~ i ~ f i i u i t o ~ w i : ~ ~ u ~ u u i u 4 i u ~ u l A ~ ~ u ~ ~ e ~ ~ a : 5 ~ u ~ u ~ i  ~deilldl4do:PuaCia~ 

n i o ~ n w i r i / u ~ r i u n i ~ $ e ~ n i r i i i < n ' b B ~ " m e u ~ o ~ ~ n ~ i r P n u ~ ~ i $ ~ ~ u i ~ n i o a d ~ d a i j n ~ ~ u ~ n i o  

1 4 f i ~ o ~ n i ; ~ d e d ~ u a n ~ u n o i u ~ e ~ ~ ~ : ~ ' i ~ 1 ~ u i e ~ ~ ~ ~ ~ n a " e u ~ ~ a : ~ ~ 5 i i m i i ~  nioriXn~srouriZue.r 

~ ~ t " m a u d o u d ~ u l u ~ ~ i ~ k ~ i n ~ u ~ ~ o ~ : o : u u i i ~ ~ ~ ~ ~ u ~ i ~ u l a ~ u e ~ ~ ~ ~ ~ o u d s u ~ ~ u ~ ~ o ~ r i u t u  

dluiiuLiu?riunltla"?8un~~bba:idi;iiniu~ ~u' iuLdonirn?uqu~BL~eudeu~~n~ir i ;u inni i  
d d d  

500 Pded du~oo~n~nu~r iur id l~n 'u~na3e~a~5nle l~"meudeu 57 ideF~%u6 o id t~u  endoparasite 

19 ~ f l a 5 ~ h 6  uun$Gu 5 rde4~3u6Cdsfm.a'? 3 ~dn$~$u6 rickettsia 2 ~d~~f~$u'ldvirus <1 ~de&$u6 

l ld f iudou 7 id.ilE~%u6 'bodid7 2 ill~h4uA collernbola 1 ~ d e M u 6  enchytrid c 1 L ~ D E L % U ~  

turbellarian < 1 LIIQ~L%U~ ~ ~ u a d r ~ n i ~  < 1 L ~ O ~ L % U ~  ~ i n d n ~ i i ? u l ~ $ ? h n i o ~ n w i b ~ u ? n ' u o i ~ u  



dl rl 

n i s r i i u i ~ n ~ u q u ~ ~ ~ a u d a u & n ~ w a u u i n d ~ n i i ~  76 ida idun '  (Kerry, 1987) f lsqljui inisblnwi 
dl 4 -  

~6u?(uoi$~~unl6qin5uaniur0n d d i u ~ ~ l $ n ~ u ~ u l ~ n w a ~ ~ n n ~ i n \ A ~ A a u d a u  s i d i i n ~ o d n m l i u  

b " d  Paecilomyces lilacinus, P. nostocoides, Arthrobotrys dactyloides, A. brochopaga, 

Dactylaria haptotyla b~az Nematoctonus bflu6~ q inn isb lnwiwu i i  TI P. lilacinus ~ I ~ I S ~ ~ ~ I  

d i n i u \ i u e s M ~ A e u d w  Meloidogyne incognita oaz M. hapla d b ~ U ~ l b M ~ ~ S ~ l ' l n d N " U ~ d ~ ~ b ? ~  

MFl d?U~AfiUi~!,k%bi%UdBU bbaz.dauL6a.l waU"aAuaduzL?ab~~Fl f I Arthrobotrys dactyloides LLB: 

A. brochopaga f i h d r i ? a  (ring traps) -%mu7 Bifi?uadlA~flaudau 31 A. oligospora, Dactylaria 
C 

haptotyla bbaz Nematoctonus spp. 851d sticky knobs bbaz ~ l T i 1 0 b ~ i f l ?  (sticky nets) ' 3 1 ~ ~ d f i 5 1 9  

~du%ub$i \db~"T~~u~?\d~~audaudi%~db"nudau~iu (Bagyaraj, 1992; Jackson et a/., 2002; 

Nikitas et al., 2002;) uen?in<~d~fi\unafisriid16bb6 198 ~ ~ ~ ~ 5 e i 5 f l s ~ ~ a i 5 ! , u n e R o r l  (? - La 

l u n a f i o r i )  bf lus?dai&ua$i?u~uTinGa i;n?iu&uwirdbuu8iu?udsz~uau~dn'ubbazn'u d?u 

dd~s ;un isuq3~~~u lnuaa ia  d?uL6ufiuimnir~nmqvlesvla?s \u Ins~su~~ezqasi?e i r r is l f i  

u in iu i~s l r r* !a i jn~iun" iuwiu ianis~. i i id ia iuua~ld~~audaulu~udi iv lasv la~ ' f i~au (unTu, 

2541) TI -a - ba \ u n a f i f r i  siuisnanfiuimn~iurrui~~Pdu"~~\d~~audausi  nduluuzb?iaon FI 

a d i s u ' C u 6 i X ~  ~ ~ e z C ~ ~ i o i u ~ i u n i ~ d ~ u a n n ~ i u r r u i ~ ~ ~ u u a ~ ~ d ~ ~ a u d a u K u ! a ~ n a 0 n d u ~  6 ~ u  

(Sikora, 1992; Sikora and Schonbeck, 1995) 

Iudo:~n~llnu B U ~ A  (2533) s i u ~ i u ~ ~ u ' 1 r i ~ q 8 u n ~ ~ ~ ~ f l u d  j i l n ~ K u ' M ~ ~ a u d a u ~ w ~ G a  

\iii i i s i u i n n i i  400 6 n l u  15 sqe da iu isnd id in iu~~ i ;audau\6  plrAnd(2536) k&-~us?u 

o i u ~ i u ~ ~ a ~ r i u o i d o i u i ~ n r i i u i ~ ~ n ~ u q x ~ ~ ~ ~ ~ a u ~ a u \ ~ ~ i i u ~ u  33 sqa iawuji~ui~u?udijri 
A 

aqa ~aecilomyces muadX?u ?Panis~~un~$euazrwizbauasi Paeci/omyces sp. w n A u  i 8 n i s ~ ~ u n  

f f a d ~ u u ~ + ~ a  dilution plate (~eui.2533; 4sz~na.  2536) n i n w i : ~ ~ a d u u i u f i u i m s i  P iilacinus 

i i n i o l i < s ~ r r e i u a 0 n  1 n u u i n q z l a " ~ u l n E ~ G a  ~ i u  i i ? a i i ;  +1?1Bn i i ~ u i 5 ~ a r i  b i ? h n  &?~s'? 

~ ~ a z l i ? d i d  g n h  (2532) ~ ~ a z n r R e J  (2536) nnaadl~bu~n&?didbflua'fi~1uni~b6ufiuimfi 
C C 1 9  

~das i i~~~nqu~u~n~ i?d id luu?n i i ;udL iev i?n jwun  i d r i i ~1e i Iu5unnn inuaud i i ! , i ued  

ldbh.dau Meloidogyne incognita wud i  ~rn~ibu~n%i?did 8 n f u  dm f l ? Z t l i d  d i % 6 e n f i u i m ~ s n  

findu\n%~LLnndidn"u~\d~fi P. lilacinus a ( i i d i i 6 u d i 6 ~  uum? (2538) ~ 6 b l n w i ~ a ~ a d n i s l $  

filtmiibbazn P. lilacinus n'ubdd8dd~\db~audau~indu lnul$oi  P. ldacinus sa~fiurrqu6euden 

Ldq8qdii\d,AeudauTindxl bf iuu~!oun'uni f l+s i fbn~ oxarnyl wuii n i r l % n  p. Nacinus re4 



qdnsd 
9 0P 2 2i A v - 4  2i 

1 .  q d n ~ 6 ~ l h h c d O u n n i ~  ~,du qiumutrao uaannnaas ~ $ u n a  nrvarao n&etrpetni 

n&es?awssnG 

2. a in i tZuqL~oLLazairb~i  
2 A w  

3. ~ a a i i 4 ~ u ~ r ~ z s l n ~ ? n ~ l n ~ ~ d n s d g n w ? n ~ u ~ u n ~ ~ u ? " ~ q u a ~ 1 a ~ l ~  ~~acunowuu 

4. uzfiaI,YInGu$@l1 

5. 69i?daUtruEd 2 ~ ~ . l I ! i L i h u d e ~ f l n h  Meloidogyne incognita i l n f I ~ u 9 l u  

.Z!i~~eudau 

I. n7s~EuKaa~7~~od~~szs~n6odw~n 

ni~iiiu~eli~s'luu?~anr~au~~inw3nlu~udisua'm~uaria~i~ oazunrnuu rieunir 

~iiu6aariisftu~ar.j;inaiufiteinu?~anrdqtLiiu6aeeiis aisu$i~~arnaininwluZfiaanlfiuun L L B ~  
ordd 

11~8uugnmqu~f luqdm andoruinr 15 ~ ~ u k u n r  ~~wnl?~~s l r f tuaanqind in~~u~nns~d"nsn"u 

uqu ~n'luuuw&au?nmuau~sfies.ii~sean~alerowiznosnaiswnl?ndi~drruinr 3 ~m.G~unr Lei 

' ~ u l d ~ s w a i ~ ~ n d ~ n ' h u ' b a "  d i ~ i u i  1s i n  ' l u ~ u ~ ~ l r r u i n r  100 n i r i a u n p  o6a~aiftuoaunirt8u 

m ' ? e ~ i d ~ ~ u a  'L f i6 f iu inr  500 n h q n c & i l f i r ~ i < u  

ni~~n'uGai?odiarinvisn ~ i b ~ g n d i u ~ n ~ a a n s e i n i r r d u a ~ i a : ~ e i n i ~ v e s ~ ~ ~ r i n d u  

e a n ~ ~ m ~ d a d d q n  TnaldCdijftu+..mna ~ d t i u f l a k n ' u a s l u ~ ~ w a i s ~ n d ~ n ~ u u ~ d  



2. n i s ~ ~ a n s i q i n ~ u s a a ~ s i n ~ ~  

2.1 niorrunoiqin?ul~u?"s soil dilution plate 

$dKaadid?udnenrn&ir$in'urr&aqin$a 1 IG'L6fiuim 1 n?u .[dlu~~nrrfi?di~n"aua$ 

utt7:inkud.raiirqarr6afiuimo 9 ijaG?ino rudi~ulf inor~iunl?ihn'u qrI6soi1 suspension d 
orKunaiu~$u$u (dilution) 1 x 10 1% qrdndauaiidarr&a'?anfiioaraiu~in dilution 1 x 10 ' 
f i u i n o  1 ijaiiiinr ldluqlamrfi?dirnloaduro?:inkuddaiiriaoAafiuint 9 ZaGGno ndi l f i f i io  

r n a u a a u d i h ~ l r m '  dilution 1 x 10 -' dir9iurffuanidn'uiudn61auirr&a"iiid6~ lf i6f i iorr~auaau 

dilution 1 x 10 '3 1 x 10 -4 bra:: 1 x 10 ' 5  bb&?1~rdm~nfiiobb"lluaau 0.1 ijai%mo q ln  dilution 1 x 
2 2 2 

10 " 5 9  1 x 10 -5 ld%9d91~b~fld bTl0 b91819111~b%ld~Tl~ Potato Dextrose Agar (PDA) , Martin' s 
3 I, 

medium rrnr semi - selective Tad Mitchell ef a/. (1987) d L ~ B l l 1 5  v y ~ ~ l u r ~ ~ d l ~ ~ ~ f i f i l ~  
- 4  B I, I, 

ruaunaonorqiuadidiand ~uaa iv io~~$d~a i?A~~B? ~ i ~ i u r ~ u d ~ ~ a d ~ a i . 1 ~  PDA rrar semi - 

selective ~ b n ' u 1 5 d q m v ~ ~  25 adflir.dn~!ufi ~fi~bfidfiiid6?uvaand~aarsfibbdu6bbar'VIaa11 Near : 
I I, 

uara violet (NUV) i ~ d r a a i ~ ~ ~ n r r f i d  12 4 9 ~ 1 9  f i ~ u r ~ u ~ 1 n ~ r f i 9  12 R T U ~  r g ~ ~ a a 1 3  - 5 i u  ~~UIIU 

2 2i 44 44 4 
raudrTlanuaiais Martin' s medium J i W ~ r k I 3 u n u n  nqmvqij 25 8dfl lL%?d~d ~ B u ~ a a i  3 - 5 

iur4urffuariu Lda~n~aGuado i r i r~uua i r r i r  ~ r $ u d u K n d a i u r b u l u u 3 r a m u a u l n ~ ~ u a ~ o i ~ n ~  
I, I, 

~ n b ~ f i l ~ 1 d L ~ ~ d ~ ~ ~ i 9 9 i ~ b ~ O d L ~ 0  PDA ii~rn'ul5iudqmv~ijf ia~doruim 14 i u  i r r ;?J iu i i i~~un 

TlGn 

2.2 n i s ~ ~ u n s i q i n s i n h  

~ i n n w ~ o n d a f i n d a i n i o u a d ~ o ~ o i n h  (niwd 1) u i A i . r J i l ~ r a i n  dlr<adihtin6au 

rraanaaori 70 r ~ a ~ r ~ u ~ ~ i n i u ~ ~ r ~ u d u d a u I ~ a i i d a r ~ ~ a  rdav~a~nu3ramdud~~nu~oin &aiq 
Y 

ij'LbGeudau f iKai~uiuwf l r i iu  Kariuiuwfl( ntjuW ~'=hGi"raiauorurdid1 ildKae4 i iWai . ruu 
2 2i 

a iv io  water Agar (WA) lrniuraosaa lnuaidqiuar 4 qn noaq~nior~%gua.rti r d a ~ n ~ G ~ s d t i  
4 d 

~ ~ ' l ~ u u a i v i o  l % r ~ u  r.nunau~dsil riarrla k~ la iurbu luu ' immuouln~~uaaoi  f i i uu i  rgudlu 
I, I, 

eivitr"audda PDA ~ i i u15~~mv~ i j f i addoru im 14 i u  rr6aQiuiii i~unairn 

3. n i s 4 i b s u n ~ ~ n a m w i  
I, I, 

i i  i n  2 uir i in ioi i r runr ~ n ~ n u  i i o i i  ri;ud~uqiuaivior~ud r7a PDA 

u i n o a ~ p K n n a m r n ~ r r ~ 3 ~ u a ~ F n F a d  krnnKnnamrdid1 rdu Za~3iuadlnlaG 8 niordiuu8ra.l . 

a i v i o u ' o a m l ~ n h G  qin6uri i  slide culture r ~ a ~ n . l n K n n a m r 8 m ~ i u ? ~ u i r r a ~ f n o ~ a ~ i ~ d i ~ ~  



uaaoirdu 1 nio~?mueaadaf ~di iaadafr jnamzn"i~ados '  (conidiophore) ~nsafi4iaa;a fruiting 
b W 4  

body $sia9ia~uniulfin&aa9a~s~mu ~ u n n s i u a z ~ 8 u m  ~ ~ P S u ~ ~ ~ u u < u ~ a n a i s ' i ~ i n i ~ l u n i s  

41~~un.aGm 

4. n i s n n a o u d s z 3 n Z n i w 2 u n i s ~ ~ u d ~ ~ n G ~ ~ ~ s i  P. lilacinus dmln'rRoudmuairr~ls~ 

sindu M. incognita 

-4 s 04 

acdpmniswnaaa 

1 .  ~ w i z ~ u ~ n u z ~ e m f i ~ $ n i d a a d a u ~ ~ a ~ a n i ~ b 6 i ~ i a i u " u a a 1 ~ b ~ a u d a u s i n d u  'lu'lu&iu 
I, 

n i s% j -~~~a~~&a~ fh . i ~aa i  I 4 i u  

2. ~mlsuusi P. lilacinus $ l k i n b a  3 Ldel+nmaau~muL~udsiuuLuAmbiadia r i i ~ u A n l i a  

diaui6ulGwaiqnarii lG~az ~ i n Z u d i u i d a a u l u L u l m a u i n  o&a'iariiuiuso~aaluqaGmsi~uAm 

l i ad i r : i a~n  5 LLaz 1 0  n?u YlmdinqtXas?ndil $u.ynXaentzmiu kviuXauuialGa~iu l i i ~ % a  

d i~~a lua r i a%ana iu6uqma~~  I 21 aaf i i~aa~4aa naiuh'u I 5 ilaun'pieminada ~ f l u ~ a a i u i u  20 

~1; l i n ~ u ~ i u l a l a ~ a ~ ~ ~ b ~ u b b 6 a ' i a r i i ~ d ~ ~ b ~ u d s i  P~UI/LBU ~ ~ u d a a n ~ ~ a f i i ~ ~ & u ~ u " u a d  bind 
2 r; 

1 l 3 ~ u u a i a i r  PDA UI?I~UULU~R~I'~~I~ 1iu~aamqma~2Gaa LdafiLnmLduiidtiL~?Od$ulu 

dnnqu~uAmbiadialunl?~~h ndipaLdalGLulnbiadia$dsiL~3l'adnoz~iuKaldiun'uL3un"au 
r; a 

3. ~oisuul&rffaudeu M. incognita oi?iauszutn 2 ~ i a ~ 3 u s z u z $ ~ b i ~ i i a i u ~ q  ~ i n n ~ u l q i d  

d n L f l u n i i e u ~ u i l n i u  ~ u ~ i u a u h ~ & ~ ~ a u d a u n i u ~ f i n 6 a 9 ~ a ~ s ~ f l ~  stereo microscope 
I, 

4. fiiud~nn"un&iuzda~nfimiunttu'i'$riiaum h'ai i  

I, I, 

LLRJMnlSWm~~S ~ l ~ L L e J ~ ~ l S ~ ~ ~ ~ ~ L L ~ ~  CRD d~~nf l¶J&au4 nYi"2'i"s 41 h'd; 
-4 4 

noouac; 1 d t n u z ~ i i o ~ m ~ l e i q  14 i u  aaluAu 200 n k  ~ ~ a z l d o i  P. lilacinus $ ~ 4 5 ~ u u  
I, 

~uAnGiadia ~ ~ s i ~ u d m " i i a d i a r i i ~ G n  5 n?u w?aun'Elldl&~ffaudau M. incognita 4 iuau 50 Kaia 

flsznia 

noru'i8; 2 dgnu:Eemfieiq 14  i u  aalu'lu 200 nyu oaz ldn  P. ~ilacinus $LGl'uuwAn 
I, 

l i a d i a  Gmsi~udmbiadiarii~s"~d"nn 10 nQu w5aun'uldlt%~~audau M. incognita 4 iuau  50 Ka i a  

nsznia 

nssu'i~; 3 dtnuz~ i ia~mf ia iq  I 4 iulu'lu 200 nyu w9aun'1~UM~Aeudau M. incognita 

4luaI.d 50 6aienszoia (inoculated) (nssu'i'$n?u?u) 



fIrrU'i8d 4 d $ n u ~ i ~ ~ ~ P I a i $  14 ?uluzu 200 n?u (non-inoculated) (nttu'i'Bn?uqu) 

nirrjusncaua ~ui~iiuquljudrin~rnmfiauv~dj\ll~~n$a 50 ju ~ ~ a z T ~ n r i ~ ~ + a y a w i ~ f i ' i ~  

2. n7sbbans7qin2u~bazsin4a 

wanio~~unri~ini iuu~~~nrrinFmu4"s soil dilution plate ~~a~~Lunoil inrinradm"uw?ni 

$il.iinisuadFsnsind ~~si4iuau 25 IaIwaw 

3. r \ 7 ~ ~ 7 b b ~ ~ ' l f % ~ T l ~ 9 ~ 7  

w a n i r ~ n w i K n w n r z n ~ ~ i a n r ~ i u ' i w u i u a ~ ~ i ~ r ~ a z I a ~ . m ~ a ~ ~ 1 ~ ~ u l a  2 ~lPruvrAuuKu 

~ a n a i r i r i n i r ~ ~ a n i r i i ~ ~ u n r G m  wuii fi iuirn4i~~un.aGmua~riI6 7 fiqa 5 aihm 1m"rrri 

Aspergillus flavus Link 

ri<wuLLwinszliufhFan uiaaiuriug' (strain) f i ~ i sa i rGw atlatoxin B, B, LLaz 

cyclopiazonic acid ~ f l u r i f i i ~ v ~ ~ s n  boll rot ? a d i ] i ~  ~ ~ a z w u n i ~ ~ ~ i ~ i a i ~ ~ ~  andau anurilufiniw 

1kadth5fi.l (Holliday. 1980) 

Aspergillus niger Van Tiegh 

wuri&Lwintz~iuv?qhn dqulvnj~f lu saprophyte a~ lu ' l u~~a- r~caa in f l r  v i inwu 

~~uv iu l5Kuwtnwa~ i~n innan r l uFw~ i i uv~aw5nwaakn i r~ i i u~~u~  i i r i u ~ i u i i s i ~ ~ f l u a i ~ v ~  

FmkutdirProFmdiuim (crown rot) uodkqtfis iddn~iu~uLrwuin lurzuz 2 - 3 ia~Jmirirrkdsn 



a i u i ~ n ~ $ i i i a i ~ ~ u ~ n ~ ~ a : ~ m l d K u ~ u ~ m  ~ i n ~ i u ~ ~ u ~ i ~ K u ~ u ~ n ~ K ~ n i r ~ i i u a ~ u ?  (Fanm, 2528; 

Holliday, 1980) 

Fusarium solani (Mart.) Sacc. Emend. Snyd. & Hans. 
d '4 

r i<wuLfluaiaol.aedlm foot rot . a e ~ i b ~ m r z Q a ~ ~ d i a 7 ~ ~ a ~ w . a a u ~ n ~ a i u . a C n ~ . d u  w'n 

u : d e a ~ ~  ol?~af;ed & t a d  119aii; $ i ? b n  wmLm.rn?i (Holliday, 1980) ludr:mpl~ui;~iu~iudi 

~i<aiuiroL$iiiaiui.al6aaiu.aCmidi.ali  i.as?u lu*nanlu*drz6u Cn~~a:lu"wa ifluaim$m 

.aa~i.aaaiu.aianr.du lond.rmiu.aeak?Laf;ed (u5f ' ioaznm~, 2545) ~~nrinLGi.aedOL?Ku~mi (?uwa 

LLaznmz, 251 5) LLazlmLGirifi~ue~~uels"d ( y e  ~ ~ a z G w u i ,  2527) 

Fusarium oxysporum Schlecht. Ex Fr. 
Ir I 

h D I 4 . a  

91 F. oxyspqrum w l m w i n f n i u ~ ~ ? ~ l u Z u  ~ i d i ; a a i u a i u w i a ~  ndn~duairuoluedlm 
dl 4 0  

L&? ~ ' E o i u n r j i r d i  o?uid~flu seed borne pathogen .aedw.a~ai~@aaiu.a~mb.du aeu  al.h~u*did 

omdn? ioa :~ f l u~ i i e i i h  bpla~diniba (saprophyte strain) a1~19(1?I J fen luqq~u ia lu ;d  b&ulu .. . 

(mycelium) b b a z ~ d e ~ ~ ~ d ~ u l  (chlamydospore) (Booth, 1971) 9 1  F. oxysporum dau la~~ f iuwan  

~ L ~ i ~ i ~ i ~ ~ ~ ~ ~ i ~ 6 L ^ n ~ ~ ~ ~ ~ i ~ ~ Z ~ ~ ~ ~ ~ i L ~ ~ d ~ ~ d ~ ~  i i ~ f i ~ i i m ~ m r ~ i ~ u ~ ~ ~  LMYI uacs1ni.a 

(Lester et a/.. 1988) ~udfz~npl~nuwufi.a~n<n~zimn~z~iu~Jdd~u"mubbaz~.auinniiTi.aiam$u 

l n u ~ f l u a i n ~ u o ~ b n l u i . a ~ d i G ~ ~ a i u . a i a m ~ 6 ~ ~ r i  C ~ i a ~ G a s a u i a  Miu & t a d  IT?aou ntaell l i i  

LLENIU UILYBLYIPI w3n i?i lnui? LLazuirdid f lu~9A. 2533)' 

Cladosporium sp. 

O ~ < T R ~ $ ? W L ~ ~ U  saprophyte ~'Ee~fluw' ln secondary invader w u u u k q ~ a l u . a i i n  LplW 

Bd1nib.a LuBnia a ~ t l u k d  (Holliday, 1980) uidaiuvju<L.du Cladosporium oxysporum ~ ~ i u d i u  

il ~ f l u a i ~ ~ q l ~ n  leaf spot .asd%nozpa&u (Alfieri et a/.. 1994) 

Rhizopus sp. 

P i d w u l ~ u u e u u i a ~ q n . a i a n  a d a ~ G n d t ? e ~ l u e i n i p l  iilfiLiinnisdudeu~un$ulu 
P - 

6 d d ~ ~ u m n i 9  Lq~[bl~~flLLaz~?uueiMi9L~udAeLLnuvn.a~n uiddiuWid<~du Rhizopus japonicus 

LLBZ Rhizopus tonkinensis i ; ~ ~ z ~ u . a u " % u g m ~ i ~ n s ~ ~ f l i ~ ~ ~ m b b e a n e a o i ~ n ~ ~ - ~ ' b d ~ " a " a u " ~ u a u n i ~  

~d~uuuildlfirflu:imia (saccharification of starch) 

Trichoderma sp. 

oi<i;riudiuwulu'luMaiud9:L~fiL.du k n q a  ~uesG'u i u ~ A u  gu ln f ' i~ lu  dqu 
iia4aauiaea~mo~i;u ~ ~ n z a a 4 a ~ u ~ n i  (Domsch et a/.. 1980) l u l ~ r z m p l ~ n u w u ~ ~ M " a ~ ~ l i d ~ u ~ u ~ i  



'Iud$inioLnamr (qniwo, 2528) Trichoderma p9aiur f in~Bud j i j n d  (antagonist) n'uoirfin$ul 

b " d  Trichoderma virens f i ~ l d f i l o  hydrolytic enzyme e iauf ia iuwCi~~mA"ua~o i  Phytophthora 

palmivora P. parasitica Pythium aphanidermatum Rhizoctonia solani LLfiE Sclerotium rolfsii 

(Domsch et a/. , 1980) 

Penicillium sp. 

l~uoldwu16w"a~lu'Iu u%?m rhizosphere "uad%l ~ M l n % l  wuuulugnh? &?Twn 

h?did u r d a ~ n f i  i l n u a n u ~ i n i ? ~ m  lflu6l.d (Domsch et a/.,  1980) 

Paecilomyces lilacinus (Thom) Samson 

r in . lmrrni~~mjiuSnui"ua~oi  P ~i~acinus &rflu~tun'r&l jiln346da!d~$audaufii ~ p 9 ~  

P, 
4 - 4  

Tsnsindu M. incognita u n ~ u  

l n t i r r a ~ n u u e i a i o  PDA il'r(yA "uuinLduciiau(inaid"uadln~nir~~aaie! 14 i u  d 
qmaai j  25 ad f i i ~ rn~4u f i~v i i r iU  4.5 - 5 ~.au$~umo TnCairBaia~auruq~%.A 11lac Xiulf lnTaMaiaa 

(n iwd 2 n) conidiophore Liinlinlduludadluaip9iobbarbp9~aaip9io &~'IIUBI? 400 - 600 lunoau 

i d m o d  ~ d ? u d a i u ~ ~ m n i d i u  f ludli inaad metulae an; phialide w ~ r p o r  j lu  phialide Ggnrtmr 

dufd flask shaped knul conidia fdhd ellipsoidal l u z d  fusiform ~7inGuddenir~flutpTd wed 

Guu~+aq"uorGn$au"um 2.5 - 3 x 2 - 2.5 lunoau (n iwd 2 .a) 
P, 

TI P. lilacinus ~ ~ u o i . [ u n ~ u  Hyphomycetes T n u d n $ o i ~ ~ % d  soil borne pathogen wu 

l6aua ' lu ' Iuuar~~ar inw 'a  u u o i n u a ~ $ i ? a i b  Bau n&?u nzm& u'll?m rhizosphere " u a d k ~ ~ f i d  
4 4 4  

u r l i i a a f i  thdt.on ~~nrwsauanr ra iu r f i n  fihdla~1~~deiaflfiaiUbb3~9 pentosans glucans chitin 

llnrkeratin 16 ~ l d f i l ~ ~ ~ l f l ~ d ~ ~ n d d ~ ~ i b b ~ ~ b b ~ ~ ? ~ ~  fihsfiioQa leucinostatin ~ ~ a r  lilacinin 
P, 

~ a ~ f i ~ o i u d i u i i ~ n 1 o f i $ i d f i i o  indole - 3 - acetic acicl ?"dunor{unioLl~~"uad6un&i$ia 

u ~ h a u l 6  (Domsch et a/.,  1980) Jatala (1985) duqnnnaondwu i io i  P. lilacinus (Thom) 

Samson fiiuionl$fie~riurii<mld~$audauoindu Meloidogyne spp. 16; nr f in$ f i iu ionn?u?u 

~dl~audau~7m~~ir~6p9aiurf imoauid'bdb$audauoinduLlaz~~b~audauw?n cyst nematodes 

dor~nfi~nu~uoi P. lilacinus % u Z u ~ ~ n r ~ f i w i n $ r  (Lam uarnmr ,  2540) ~nisGildl"a"luniofia~n'u 

r i i<~~Ton~rd~7in~in1d~~audauoindu (ar(ai, 2537; qn7il LLnrnmr. 2531) ~ i n n i o n n n a ~ l u  

b ~ d j u T n i o w u i i  P. lilacinus d~~un16~indi~finiudp9~adid'ba~.abn'yIn'u ~ ~ ? i u ~ ~ m n d i d n ' u l u  

naiufiiuion~h7'ji iaiuld~~audau ui~IaP.a~awldfi iuisn~$i. j i iaiu'bd~~audaul& (Dunn et a/., 

1982) niol$oirfin$lufiniwl4fuui~nF~n"l$fiiuionn?uquld~$eudaul6 i ; ~~~6 i i ~ r i ; f i u imo i  



ad~ f l u i i u?uu in  (Hewett et a/., 1988) LdadqinfiuinaLLnzqwniw"uadgun?ua'mgiSa~lu~u nio 

~ ~ i d ~ u n ' v ~ ~ u ~ u % u ~  ddaiidaiq~8n8wnianiobfluwioi~mia'b&b;audau (Stering, 1991) 

m n d ~  M. incognita 

wanitlu6u%ayaradoi P. Iilacinus ~~u?~vnio~fludjdn~~a'b&Lflaudaufli~'~~~~on 

oindrr M. incognita w v i i  o i  P. lilacinus doun 'b iq in~a 3 S q n m u ~ E n j n i i ?  ld r i iu innf lau 

dor ln3niwlunio~f lud~~nGia 'b&~f laudau~i~~~Irno indu M. incognita wuii t i n ~ a d u r ~ i a  

malunoou3~d UPi?dauoraz~$idiaiu"ua~l&~~audauoindu~~arldoi  P. lilacinus dLirndvuLuGn 

h ~ d i q  (niwd 3) Gmoi 5 Lmz 10 nru Siiu?uduLadudiiiuv 15.2 traz 10.2 d u i a i u  niurj iv iu 
44 f l  d ~ u n n ~ a ~ u z d a ~ n a l u n o o u a ~ 6 l d ' b & ~ ~ a u d a u o i n d u d u ~ a d i ~ ~ ~ u ~  (control) wuii i i i iu~udu 

efl 4 ~ i i n " P I  27.4 d u i a h  ~dsin"uadurL~aLnfi1unoouaB61d'b&b;audauoindub~udadidb~u?~~iu?u 

duuinniioinuad~"dwmflaud~doi P. lilacinus dLq?QuuLu~n$i?did<moi 5 LLaz 10 n k  ~ v i i f k  

12.20 LLar 17.20 d u i a i u  m iu i iGv  ( m i t i d d  I )  ~ i n w n n i o n n a a ~ w v i i  nioldK~i?dauozuz~bi 
4 l J a  iiniu"ua~'b&~~oudous?nduiaun"Elldoi P. lilacinus fliuiommniobfimdudoinutbia~nanl"dLdu 

GannaaulA~~aznio ld~1 P. ~i~acinus d L i u d u u L u ~ n 4 i ~ d i d ~ m o i  10 n ? r r i a ~ u a n n i t ~ 4 i i i n l u  

"uedM~;eudasoindu'b6uinniinioldoi P. lilacinus d$uduuLuGnhQ~iqGmoi 5 n f u i a i u  

o i  P. lilacinus Sn~iu~ iu io~ lun io~4 i i ia iu 'b i "ua~ 'b&~~audauoindu lmu~&u luq~a~o i  

qzvs?y~~n~n rq~ i i i ' bd l u  egg shell quiidlu vitelline layer l i d g n i i a i u ~ z ~ u u ? u  danLq?q.joaz 

~~nddiuwr id  chitin LLnz~uli~uLQi~luKadaul~L"rnaudau rielfiLfinnioLdduuodndnid6iu 
Y Y Y 

permeability 'VIgdqinriu vitelline layer qz~fimnioflaiu6'? .a'u chitin ~finnioda~~az.a'u'b"Uuqz'~1iu'bd 

4 1  P. Iilacinus qrL6ndL~ufiuiw~&u~uiiuauuin ~il f i~"uad'b&~~audau'b~fl iu1~61~nbflum'adau 

rr~a~adau'brif l iuio61b~?~'b6b~a~~zmiu1ui~n (Jones et a/., 1984) ~glunio4?uanfiuiwKadau 

"uadl&L~audau~ai%fina'v ~ $ i i i a i u o i n ~ " d ' b 6 ~ n  (Jatala, 1981) 



n~s7-a; I 4iuaudu~a$udo6uuusinuz~empni~annseudsz8n~n1~n1s1flud~finss""ua~s~ 

Paecilornyces lilacinus d ~ l A L z l i l ~ d a ~ f l i ~ v ~ C ~ ~ ~ 1 n d ~  Meloidogyne incognita 

Ir 

u u ~ u f l n $ i a d i ~ i i v C n  5 n4uiau.lnulA~zaudau M. incognita ~IU?U 

50 6adnnszniq 

2. d~nu:$am~leiq I 4 i u  'lu'lu 200 nyu l d s i  P. lilacinus 4~q;q.j 

u u L u l n l i ~ d i ~ : i v n  I o n4u h u f i d ~ z e u d a u  M incognita 

4iuau 50 Kahanszniq 

CV. = 24.02 Lda{L{ui 

" i i L d u q i n  5 6u 
r; ci 21 ii~aaunniuhauniinws~viaun"ulu~~daznssu?"slu~~ua~~ ~r i i jna iu~~nni ianis f inmY;sz~u 99d 

waiuLiaku 95 ~da51,;ui ~ i u a m C n u n i s l G ~  DMRT 

3. d g n u z $ a ~ n ~ l h A u  200 n?u dij M. incognita i i u ~ u  50 Gaia 

nrzo1.r (inoculated) ( ~ s T u ? ~ R ~ u ? u )  

4. d~nu~L~aLnPl lu?u  200 n B  (non-inoculated) ( ~ s T u ? ~ ~ u ? u )  

27.40 a 



nmd I h r t m z o ~ n ~ s a o ~ 1 o m o ~ n d ~ ~ ~ n d ~ i i ~ ~ 7 n 1 d ~ ~ o u ~ o ~ ~ 7 n ~ ~  

Meloidogyne incognita 



d nlwn 2 n ~ ~ & h o t S i  Paecilomyces lilacinus U U ~ I M ~ S  PDA 014 7 <U 

¶I ~ ~ w ~ z L & u ~ ~  conidiophore La:: conidia S l  Paecilomyces lilacinus 



d 
ninn 3 n Paecilomyces lilacinus ~8aquuulbnbildi( 



r r a n i s a u n ~ t u n ? 6 ~ ~ 0 u d  j l3nb'fluld~'laudaerai~~~lonsindu M. incognita l & s i  

P. /i/acinus sin~~~rii~~uu>~~ws~naa:sinw>n~~iluls~sin~lu ~ d a ~ i s i  P. Ii~acinus lalqi~and 

a u n l ~ u i ~ m a a u d s : ~ m ~ n i ~ l u n i s ~ ~ u d ~ ~ n b ' i a l & ~ ~ a u d a ~ ~ i ~ ~ q l ~ ~ s i n d u  Iudniw 

b d l j a d n i o  wuii s i n r a ~ u z ~ a a p l ~ l d f i ~ i ? i a u s z u z ~ ~ i d i a i u r a ~ l & ~ ~ a u d a u s i n d u  i ~ u f h l d o i  

P. /i/acinus i L q ~ ~ u u ~ u ~ m ~ i ? ~ i d ~ m s i  5 LLaz I o nru j ; i i u a u l j u ~ ~ i u ~ v i i ~ u  I 5.2 ~Laz1 0.2 l j u ~ i a  
e.d A 6u ~iu6i i i i .1 d ~ u s i n m ~ u : A a ~ ~ p l l u n s s u ~ ~ ~ l d l & ~ ~ a u d a u s i n ~ l u ~ ~ u ~ ~ ~ i ~ ~ ~ u a  (control) wua'i 

~ i i u a u d u ~ i i f i u  27.4 duia6u u a n d ~ i n i s % d ~ a ~ a u s z u z ~ ~ i $ i a i u m ~ ~ d ~ ~ a u d a u s i n d u ~ a u f i u  

l d r i  P. 1;Iac;nus $Lq?njUuLu;n%iadis diuisnanni~LiinduislnuzL$aLn~1i~/Lilu~anmdau~6 
l r 

ua:nisldsi P. lilacinus $~"aersuu~ua"n.u"iaAi~Cmsi 10 n k i a i u  a i u i s n a n n i s ~ C i ~ i a i u r a ~  

M~laudau~ind~l4iUinniini~ldsi  P. /i/acinus ~ L < V ~ V U L U B R C I ~ A I ~ ~ ~ ~ I  5 nFuiahu iu~lendii 
w 

s i  P. ~i~acinus a i u i s n ~ C i $ i a i u l & ~ ~ a u d a u u a z f i m a ~ ~ s n i ~ s ~ u i n " 1 1 a ~ l s n  qinnisnmaaqG 

~ ~ I T ~ I L L ~ ~ L ~ ~ U Y  LGUY n'yuzl"ua~mpl$mnwauj~ildsi P. lilacinus ~ ~ w u i i u : r ~ a n p l ~ l i l d s i  P. 

~i~acinus ~iimduioinuinniiu:L$aLnpld~dsi P /i/acinus ariidlsn'miu . j n n n i t ~ ~ L n t i i u ~ u n h  

r a ~ n i ~ l d n  P. /;/acinus r~anau?ulsnoindu ~qnq6aqiiniodnwiLid%6Ca yalunit~i ldl"a"bu 

a n i w l i - u i i a U  naan~u~ans6a~iinirfinwiludo~ra~ns:u~unio~wiz~~u.r"uuiufiuimTilG 

du~waianisdi l l j l . a"d~u3~3~ I ~ 6 a ~ ~ i 5 ~ ~ ~ 6 u ~ u ~ ~ a : ~ ~ i u ~ u ~ i i l u n i s l . b ~ t u m ~ ~ i ~ ~ n b ' ~ ~ ~ i ~  

l4~iimnlszl u.asd"aeii~~~w"q39 



Ir 
9 

qrrina ~ ~ 4 u f i i i d .  2536. u n d ~ u T n i s j a i i i n f i ' i ~ u i u e ~ ~ ~ e s i a i ~ u ~ f s n ~ ~ .  nin'iaifsniba nnrz 

mans uui?nsir iu~nammia.i  nqamw.1. 77 a6 i .  

?UWR IPi  ~LUIF? ~ ~ $ f l  eiiuwdfiquf L L B L O U ~ ~  <~~~;fi&p. 251 5 ~ ~ ~ d n i ~ ~ n w i ~ u n ~ i f s n u e d ~ ~  

Cubmi. ~ 6 1 2 9 8  - 301. 296 siu~iuwanis6una"i?<udsz413 251 5. nesibaaau nsu 
9 

a"I1nlTLnwms. 

¶d?i i  f l9 l i lsG .pihi ~ l~?lh%h~l  ( S I U I f l  (ld ~ I U L L E I L ? G P T ~ ~  4~f61;6 .  2545. L!!fl91 

Fusarium solani a ~ a ~ f s n ~ d m i u u e d k a b u ~ e d .  ~iaaisfsnibr~~nz?a7?9nui.  12 (1) : 43 - 

53. 
Ir 

%~z?; i l ' s ~ i s u u z .  2533. aih'0891%391 Fusarium ~intja~azRuludsr~nfilwu. 'inuiiiwus' 

fi@@iTn. uui'inui~ubnwmsfiiams" nqd~nw.1. 142 1461. 
Ir 

~ a u i  uiTua. 2533. und juTn i ss i l uG i~~a r IuEu .  nin?aifsni;r inrzmwms uui'inuiKu 

~namsfiifim4 nqanw.1. 140 w6i. 
Ir 

LRDI u i ~ u a  Pumui azuz f i i f i n r ~ f i u ~ n $ ~ a ~ ~ a z ~ ~ m n  Tnfia. 2540. a i u ~ u + ~ ' i l s i  Ascomycetes 
Ir 8 

LLaz Deuteromycetes i inAuaazfla. ~ 6 1 4 3 2  - 443. 196 s i u d i u n i s d ~ ~ ~ u ' i a i n i s  n49; 

35 f i i u i i a .  uui'inuiKu~nwms~11fim5 nqarnw.1. 

uum'E Ghuififii. 2538. waueaais~nj lwz$en ~aecilomyces lilacjnus doldtAoudauoindu 

Meloidogyne incognita l u ~ l j d $ u ~ i d .  ?v lu l~wus"f iQcyl fn.  ~ ~ 1 ~ ~ ~ i ~ U b n ~ m ~ f i i ~ ~ T "  

nqanwr. 94 u6i. 

ua$u 'nm'lfin~uum;. 2541. waueaL$as iL~~~a i je i4 f lw~a i41unef is~ i  den io~~?~ rssda~mi% 

(Hibiscus sabdariffa var. altissima) ~1azn i s~G i9 ; i i a i ~de  bbfia"~d~8b~eudeUsindu 

Meloidogyne incognita. ~ n U l ~ ~ ~ f h ! ? Q Q l ~ n .  ~ l l ' i ~ 1 ~ 1 & ~ n ~ ~ 4 f i l d . 9 r  nTdLYIW.1. 146 

9991. 
t i  fioflaB y ~ l j u m i a .  2536. ~ l ~ L L ~ ~ ~ ~ ~ l l ~ L L ~ ~ ~ l ~ ~ Q ~ ~ ~ ~ d b ~ ~ ~ d ~ ~ f i ~ ~ ~ ~ ~ i 9 ~ ~ ~ ~ ~ ~ ~ ~ f i ~ i ~  

~nwmsuaasdiduid. ' i n u 7 5 w u s " f i ~ ~ i f w .  uwi'iwuiKu~nwmsfiiam5nq;lavlw~. 93 w6i. 

ih~nXau34mu. 2525. ldPneudeunndu11~uiszm'uFan. aisaisTsnBa 2 (2):  23 - 26. 
4 94 Bufin% au35mu. 2533. urinnimauquld%eude~fim;i;aTm~aaa~. aisaisfsniba. 10 (3 - 4) : 



qnhl pu?f6ins ~u8n; fiu%mu ~ a r f i u . ~ i a  puqn. 2531. nis?dsi?u~u Paecilomyces lilacinus 

n~uqu2ldoudousindu (M. incognita). ~m~f inninuau.  ~i?fii?TsnCja. 8 : 84 - 90 
w 

9 

pn% pukj;ns 2532. mdwausd antagonist plants LLREL%WI Paeci~omyces lilacinus i m  

ltT~imueJmar7ndu Meloidogyne spp. ?naiGwus"fiqq7Fn. uwi'inmnVu~nwmrn7fimQ 

nTww.1. 171 uGi. 
9 

pniws S E E U ~ P L ~ R .  2528. nisdnw~L$ms~lu~luniRwrj~mmnumddsrLnnlna. ~IUIGWUB 

f i q ~ i l n .  a~wi?~~16a~nwmsnifili;l4 ~ ~ L M W Y .  101 1,161. 

my.~i BslSss. 2537. dor3nPsniwumdn Paeci/omyces Iilacinus i i ~ f i i a V j l d ~ u n i ~ ~ ~ i ~ i a i a ~ i  
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