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.i.Kt ,1r rg i,"rglr dJ!j! dl Utal /*{j+rj d+,!.J}LJt oulirj! JJ,!, Ol .1g;;l-,)r- J 6ji3J!;.,*JJ<t

(.lt \r'*-q)ut r-e1$1 Gibberella lujikuroi species complex .fJ-,,lt *j,ll Jt \r*,;*r l.AJp

Section Liseola Jt n*.t$\ Fusariumod) 6.te Ttiii ctd *oUr i,rJ&Jt q,J Section lrbeola
.(+a, ,rlr Clirj CJtjrJl sle i,lqlij! rA t*,.q a*r:rrjg Lr"r Lirn t,*; br-,: ky SO c.if,

.JJ'!t C+t u ctr3;Jr Ljrlia,, rjr
Jl].J1,JU*-.)u4 i,r4- !rr)rt I,lt
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,f!tr oJnJ d,rull \r.Ul lj! itij

\r-,i ,ria-Jl iJJ-Jl JJ'.-+ :itJIlJ \6-e ;,Jr.r-Jtj rtla.Jt I.fJt ti,j a!"J' Jncv \-+'r

lta-r 1-)\t 115,141 F.verticiltioldes 2 F.lhapsinum ' F.sabglutinans t F' nygamai

r-{J+;iilr}r o\t-}!At dei:3 t Jje Jl i-lJJl c.t.l^ rlrll Cl :rlJJl oi.! Je a9z56|r,J1rt-4Jt iljJt

.'ailj,.stJc{..lrU gW! Fusarium c*t Ttil ;a''' dJ',/ i"lJ,.ll ilrill lFrl1

e,r..Jtd;l.r!J )ljll
eta*Jt 6JiJl 91} iistrlt crtJ-.Jaijl ua;*:1 Jf

Ja.-rtj r:r.r-q .:,rglu ge iil3 ,ilou, J ,!.jroJ! 5)iJ! Jp g, 't a)t iljJl 9.g sli, c..e

5 C'1, r&ilr .,n"r.1 ;ry.r ,f-r cru,.Jr ojel .2008112117 4uJ 2008/ lll 6 I6J.I ehll

.r..- 400 ki,.,rl, c-Llr1 rtr{ t6lir .trtt ,*J, i}l cJi,J o3liu s"6\ 4 '*11,a+ J<J d(
c.l*i1 ieqi:5'r.l glslr iJlJJJfJ*ta %l Jj*,4.i5t - -1p' o.Ae .,.giai];r J:lr .;'l * ,F

*Vi $ts'. Ot*,bf Cr &J, J<, i..} Crrr vrlr qi .i,'ao g)i 6tt\ c'rii. i e''. rLi,. 'lr
Potato Sucrose Agar rJorJ+Jrj yS-.J,t fl g:)t !--y'r y '1.- 20-rS Jt af V 9 p t';"
at-dt *i Lg ,-rlr c-d,i i ,ftll ia- irll "p1*25 6i7't*ss r.r rit*b5tt c;'ar '@SA)

i-r)ilt crrr - lr .rJr irt.rr (|t cy Jl c^.rr-l,J ;ilrrlt clrrL,iJl c+J ..-fll r6*-U gi.rJl

,Flr er! 6-Jq €.iir A Fusarium r;*r grli ul 121,10) 6r€ll iii':-4:il Gailr L'.rrr' i'-iJallJ

,j-.lo rrlo.l slrlJl ilr-Jl i ,.i^. a.?u llo-rrr fb rle ertrhi gli ebf d\ rrll Juber &.rb .pJ

6rr-,,1 ,iiL;. { PSA U--cJ}r J.--,}l lJL ri.ul! }i,l ,csf * d,l' +-rU, )fJ € i.V) $f.

J.,.-{ OJI r+ ;!Ul 3,Li,l Jl l.i<.6J t',uJl a.rhdl cl #"J ,-J}Jr CrJ $'!t a.hijl J }J*"1 Q.,v5"J!

l--,r1 gl dl J--'t.r;15 J1!r 4r glr q4*,1 o, iii pSA ,t'-)jl !-rr .,!e L.L':;1.,J a.-"n ..;.1lJr

iqprl 4rrlr ei"iielr i,. l*.tu,-,24 r.r Jcbtir ,-P)"? 1+25 rtlJ'4f .r*bb24aA irbl)

e-+-r JJ Jrr, u.rr1 ra1)r ;L..,lJt crtJ..r!,ll ){,1J ,Jjirl ;)tr,''r a P $ijl gi.iirll :'E-j Gbtr!

# dJr 6,,"r.-ll !-risr Ll Jr"ii r,l.l c-,r.1r(. oa.1r J.,:*,-J PSA Si t-2 glv * iil \rru )l:'
tjll r€ .- J;rlr a:rrl frJ .( olr.Jl a $;J1 Lr-l !r^*-lr o'r'a .rtj i!!b'!r ,i\ ,Fs Ft uy
Carnation Leaf-Piece !r-a i+cJj -buJl st tf'or &1 

L..rJt ,9 P, dl c...*i .(r.Jl c'tJ"l

119 ,16; rJ.llr i'+.a:ll e/ilt L$qJ PSAr KCI Agar1,1-r:.2.Jtr,-rf ,fi -h-..9.(CLA; Agar

:Ur;Jt ,JrrJt !-. 4+Jt J pt lttl-,lok 'a--

100 x 1rf.il! +gtl ut<tr :.relr /'hljr $iX9,rl e/tsss = i+Jl ., rLrjr rlF EFI d'*:Jr

f1r Jn f ,rlc "u4Jr 
61.d1 ,-.r1: aV\,,3 Fusariun o"+t Ltii C ,2Xie .Pt't i,ir

Water Agar (WA) r[1.1

F.nygamai os Fusarium u*t 7.ri-ti ;tt e)y r.:-e ''. Jlr'll tir i J.'i-'l

<FEK13: FE,JdS1, F.semitectumt 1FNKL41FNK12 ,FNK8 ,FNK6 ,FNK3 .FNI01

IIVK4,HVKI; F.verticillioides5 1HTKS1 F.thapsizzm 4FSK1I; fl sporolrichioides,
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c-*.t- ql8; a-r14, ilf,lkv6ld inrb.,,-, .,liri (HVK16 J HVKIS,H\.KIO .HVK7,
100 git"i a.i,Jl oJ, q.(*;.y,+: !. p: *Jr cJl)JJiJ+rr %lJ1,e4 L,.h- ;*i.,. rr.:a r_! s.r1,l

Ct+t,* gUill c"e+.1_1 :..i41 J'lr 4 epr ,>,+, yr.rJt 4,. r4 tuh+, ,rrl+j iii ,! L* yg".t
tJP f,{ Ltlt dh .,..1J3 o* +- 20s (ijJ} i, 20 or;.all 6Jtf i+Jr .r.r !l",L, r.rl jqr'
,-hi, ,r. Jrl0 iir.q et.r{!! jv ,;azl r$!ir, JJ\l ,5bt ,p $ -(.!u 24 ill .yl Lt610,.1 ;j;rr
(a.rru tlJJi J[4rI."ri elr)l c,t@ 2 pb-l ir*".rrr pSA.y']jJt !-rt & C,rrJr rhiJt ;rJ, Jl ,.i^.
Tween ot'rJa! r-i.rf ,fi^it !,!l":,Jt , .i dj. n-ci-b d ,jJl,Jl git r.oel rrbj dlrj: ,J grllr 6lr ca
ir-.-'{r-Jr..l*J<J J,l ly.6l0xlJr Lrr{tl }tr}ia.errrr J*c,'.t*nr.-.r, *JtrJJ20
trJ-r i.lLft e * ,F 4 qf 5 c"r, .f-r,ll rr.l! ei"ir.:Jrj Haemocytometer .r,.lr t*yr ..1t"J*.u
.r--r,u .Lit J!"'."! 3tt-, 20-15(wA)Water Agerr(r.1 fll \rerjr !-rq :# e g J.i o"a*j
r1-r J iri; .,!.tB O.*t 'ltla gf, Si e.tj i,Jlir 6lrh, e. (.Jll-S) dqlrl i4Ji iljr ,F ,g
JJII J.-.r,Jr : .l-!e;-,J.+Jl orii,"p2+ 25a17U;Jri!*.lr c-.&,,.;eu 24alp* p
c,$)J 4y'1 ir .Jl ..,1., r9.; ,;ol*lr lu e"".ar,i, U$ pt ;.}J3 grp1 i"ri gutr &h,rj eIy'l
.tliu L-,,,r,r, ii.-i #t.l*rt .r-. ou.-Jr!l sJFrtJ L,.,-1 g,.1, c-U.,.&tJjJt a,. 6rri i,.- *rr

-%5 Jt.-l
d tiUU fc.l er '.i!11 i1iJt 9-r.- ,rtil t) Fusarium u,-:J:.r lryl dr' €,,)je ,t*. .ib

istle.;Jl qJl
,FNlfJ2y F.nygamai ,9a Fusarium r.:tr gri! 6$1, s,Jf c-, a.tJatjJr cja qi l-or:-"r

F,sporotrichioides ,1FNK141 FNK8, F,NK2; a:)y -Llrl 1FI\KI4fNKS
Fusariumu+t c,)jr e+ . (['VKl; F ,verticillioides; (FTI$1 F.thapsinumr(FSKll)

"{' 
300 L" rirrr Jt 4 g'Jr114 i/ F 50 gz1 il Panicum miliaceum qrl}r i,.Jl JJ.i{ ..,Ie

drtll ,'-,r. J&4J c.JljnJl grr,rr .r,.r6,tr J+ r.!1r1Jt c,edJ .!J.rJit jq+ (kieJ c/t lJ cr rJ ,:^rij3

ii)l_,.tJt {g r-., c,!rl ()tJ4 ,p ,tttsl pSA 
urt;lr .h--,jt ,rb d!.Ul .-L.att bt ,f g t * yi

r.0,ia rJ.Ur * gtil:t e"j,/ eUf 5-3 .[ a7 drl:Jt c.*r .prrf a;" 6d f'l t 25 6;tr> ta': o]
;isj.,yi dliti d {-j, t &{ Lr- 15 id Jr"*.")t ,ts 6 *.Lrtr J+t_l )w. *-4y l.tJ c*r .p;
itijloh14.-;{ {t,r Jl c.,Ij,Jt UrJf ,F CuJ lirri ,$l t.l JrtJ fj( rtri, p-15.78i rrr.l
JS Cl4 i,, f 40,*t ir d;'Jr r1"r1 !-'J ,,le rruJr Fusarium6*r grif o1;r lril C (1tl
l.f prl 6frr1 c',r.1r(. 41r Jr c,.-i, .u.,'".r,.S i+"t .grl aur .,|jJr ir,r5 d \S es 4l ilf
,tre t l .c.rrrf. r+1ra1 ;*,1*lr lu pr*"al 4, c.lJn .kha.r>{rrr-U rj6f ,F.-"X,"S.lt ci ,Jrl,

CrilJr iiLrl ;r. gul aDt &{ ,}i,t o. ooju i"ro or, .l:.! (gjt loiy o/ol 
e. i#t c-Ll, J.6 ejJral

clr.J aertr a$l ilitt J"rcl aJ ,y * Jr4t i dtg .i4,,.-.!t1 aJjJl v'*,r.r;5!r crr;
ry'.l ,,Ja+ijt €.Jl i ,-jJ ,fUl arj !d .?:{l cdji iirr ur6rr c.iti, 4tp\. g j.J.f/cr!..r.}
ta1 grtd>t1gjJ*t g1.+t JrU.rJ ,.rtr>tt o1-r{l ,,,*,lt qv i'ul-30 .ra.9;o,.*Jt gu o,*:Jr
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a'ctrl OJrhU d,''sJl \r&Jl ijt' i6l

u"rr- ii.ri #i -1!-l r-'-'.: ir!.-y'1 s'J.,tt1 UL.'l e'\::ll cJJ. 'g;r*11 i5ralr gj"a^tJ JL+l oilJl

.o S Jw.\ .gru &

i"titalt-9 gtlJt

ruaoJt iljJt ./* dilljl crtr-rLijl dei:r) lf
:aty 2008 ld i*.*l alrrlJ ru;aJr r.1.iJr ,rf iilrll d.lU J4iJr ua5;:1Jy e'Lr e;'i

, A. niger , Aspergitlus flavus , Alternaria alternatag <1 J1.la> dlql 7 Jr :gG912

,F.thapsiuum , F.sporotrichioides ' F.semitectumt F nygamai'Drechslera halodes

tia ttal RhiTopus stolonifet 1 Penicillium sppt Mucor tucemosus 'F verticillioides

a1LJr.r1: o, €.,qlrilr € Lt rti,ycr.t l Jj'r i 3t dty'r J et!.Jl 
'r'iJ! 

et ,* Jl)t J"2rJt

L.r-rJr t$,J Fusariumr-:r..u :yl ,plr gl9'ir 6 c'u,'Jr ; irrr* glitlr Fi irrl'' ' Jr.l,Jl J eL'a'Jl

,L+ 
-t 
r dlr\rlr ge i:.l$* u--r.l .8 ve icillioides LA\ % 58- 44 '> 1t; )-:4) F nygamai

g t:jJuf ;4r 4 F, nygamai Ll dh,r rlFr * 'v,P I e'uJr oj'J % 25 dJ i'-r sler cil't !r

,)y1Q4,15,131 ,r.a*,tr !-/Jl 9111 c'uri (JI9 ,IPll i/-ir z)\t tatJ. r'r'a1 .,t''lJ'rJt tr' .!g

F. ( F.sporotrichioides os Section Liseola Sy"'-'p Fusatium,-r+ 04 t9Pt Ltll

F. L+tol iJ-r ol-41 crlJl-)l ri, .qai, Jl iia j rn:J"1 3c)l.ai &br1 r-"'ri., thapsinum

jc 4v a!* gl.1 gr3;rjr i/q o, 4.,i JA'i., or.a,Jr ariJl (,uu :iirlrJ e"+r L.ti\t y thapsinum

,) ct1-t7 3't-,-; ;atait,-.*" :.yr Et .Q4,21,17,151!rrJr., J.r!r ,F *'s "t'rroJt 
a.ljJt c',lt''st,,

,F.nygamai TtyJt )JrJ .iJ',J!r,! J,Jt dlrur' j*"r q;t JJJI,sf $J! eL4Jt !JiJ1 e]'. sL:*

Section Iiseala i) g^-+>rJr vsgb 4 F.verticillioides 1 F lhapsinum 'F'sporotrichioides

i,rllJr d-rJ5l u rj,r [rtaJr ' lch Lri'ir ,] ,!t .Gibberella fuiikuroi o'Jt t'olib .'! $*'l

Section liseola ,Jr a*rr; grtl glil; gtittr cr4 rtaoJr rJiJr JJ"e. dujr "rr'r J! crJui GJI 
or4)l

oi,, rfl iJ, 'wr at ,-*.r 2 tri rraoJl 6JiJl d,lrtrj :Pl f ,Pt") i.,r4flj iillll cJqJ4iJt drt &r 51

(1) J:.r+ ,a.6 .(24,23,21.15; +alrl dLJr,:,,"J e1rr &tJ # c,U'lrJ! eyl .,11jlt'9 v't'Jt

iltr qr .J .i-aa,r, oJlF ll.i bi ll F,semitectum Ll\ t' Fusa,:ium o"a o"s fi L\ii 5r')

u-i+ Ol dl -* rt :..;,:4 ' loh 2O'-{ C-{-* r';,rEl ';;l5.1 4$t a4}\ A' flavus Lll

-hijr 
.rs.(6) JuJ.t i*l<i 48-121a14i dJl?Ji !r' e"t) {te'. 

',9 
h:;'-1 i*' Aspergillus

LrFlr iliu d,.4Ki dr iJlr 4jrJ Jr &ill li, )t t t---' tsPJ 'oAl2-2 -''."') A' alterudta

sl, irptJl ofir, g ry'rrl ur1 ,\r'.b-J! a*Ul;t d/ {""4 u;a-i'Jl 
'J '!'*ilt 

bttt JiLll rs7'tt

Penicillium crUrhill J, f r.f 11'4; rt .i".ajt a1jJtl ilarJ.rf urrr ,)*e & O(JJ jlaill Ur )f1

,10 ga-. J<J i,-r,Pt cilj e:r!, ';1 et4lt n}go 4' A'niger2 Drechslera halodesl spp

.dllr l",I9 
oh61l0
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tAl

g-rl q, 'th"Jl 
6JJl qf (Jqt 4 Fusarium u.*t 7tjtl d c))j, ,p -fib

Water Agar(WA) ,UlJ f1t gtlr
!ai, d 6f,ifr Fusarium \lr'i u-rlrt gtjil olp zrrr q21 Jstz j te,elt edl qj
cll{ €Jl ijJlAr U6 ,f ,ly r!1ur1 ;.rr,ilr3 :.rJ.*lt }, 'r.i+Jl 

6JiJl ./Jf c.lq,} 4y'1 ip;Jl JJ^.

,pb F. nygamai lylJ FNKl4t FNK2 ijl,J,Jr c.JJ.,i .i!!Jrjr je %90170 g c,q1r :, ;
.qllll ..J" Yo25120,20,20 r.gl cru)r a.:-.j c.j( riJ.riltl irJr.Il .e q+t crtrl lr".j d SJ..

Ll FEKS ;Jr! irJ.*lrj arr,ilr }} +/r c",-p Jl, c,gfr l*, ,J rrJJ.. [6. ,.10r 
,rr5;ar J

eJ,Jr olj9 ,)r e,rlljr or6Di r.' .yo65, 60 reJ crglr a,r e.dl F,semitectum

r!1t+1 i.}.t*lt1 i.i.rnlt J, 9Jr^! (Ju)t +; jhit d Ut ;,ratJ.i !Jra. ct5 F,vertici ioides

e't e. c,liJl oja c^i,i;l .l!l-+"lr ,J, 0/o55-45150-20 rd cru)tj iJ-y'", .rr g'lrj 5l rfj.x,

,ilrr .tt- Jlr a \iJr k ,a Crjlr ;p.9 rra=Jt AJjJI ,-,jr, r.,l,,r ci Ut, 'rrtf: ,iUlrtr iJU.r J+bl il JlJl

Jt F,verticillioides I F, nygamai O,rJrlt tiilJ.J i*.|t Jt o^j2rJl gr r,r a.Jt .lLrrlr g cfl;lJr oj.o

c.rt,ptJr1 .19j*t1 .rrJr d,!., J il!.r. Jr*cj! ,j, d f",# Lryr .*- i! ,l&,Jt lJ.ijr c,uqJj 9Jf
.:..Ul ty'! ' 'rr +'!r*.',.a;; F.thapsinun el FTKs ij.j^lt sJJ'iJ .124,15.13y rrlJrs
ol.r c.iirf .drlr |,I9 

yo45t tS oAult ctrr. d rJrjt ,:,qjt iF^j ejl'., i.lrillj ijJilt * c$r
erjJt ..,.10- sur a!..j jai; 4 Ut!. j!- F.lhapsinum glr of cr 121;Prom dl JLru e. ar:+;Jr

dr ilrrjr c,)j^Jl cryrh,. d cr$ll i-i .fur! .-- ,r.r ri .L* !+ 6p.f, grt-. og ] .9 ,u,a,pr

t""rrb .J rrs q)t1 F.verticillioides 2 F.thapsinum, F.sporotichioides,F. nygamai gti;lt
c,qr$ rAjrrr ,,..)o ,f u4t .J?t, e tt 6Jt tJjJ! drbLi !/ r/i., Section Liseola Jr n-,+*t

dlJrl ell Jl \rtjrjl o^,;-.rry)l iJJ.iJr d Jyri!! ,J,l r4r .rJJrJt ir?l J3 dl q'rjl,,ijl lJlJ
..r+, il i,+,r J r..i.rl! d.ru._rLilr _Fl oy U !J.+r lin irl tl ,Fasafium o& iJjrrjt elilt d e.lJJt

rU+Jl a)jjl .ir, Uirlr cr'J"Jl.|ijl ,J'", ar"_r:lr l.*Jr :1 Jf.ra

,JJ.lr
(o/o) c]li.Jr d eqJ.dll )J?J ' i;Jt t')

Jl4Jr lPr6 5 4 3 1 .l

4.83 6.0 0.0 6.0 3.0 2.0 12.0 Ahernaris alternata {Fr.) Keissler
7.10 10.0 20.o 1.0 4.0 5.0 3.0 Aspergillas Jlaw$ Link ex Gray
2,50 4.0 3.0 6.0 1.0 1.0 0.0 .4. ,, iger V8n Tieghem
4.33 5.0 5.0 3.0 2.0 10.0 1.0 Drechsler halodes (Drcchslet)Subrum and Jain

50.33 48.0 44.0 45.0 51.0 56.0 58.0 F, nyganai Aurgess and Trimboli
2.00 0.0 6.0 0.0 3.0 0.0 3.0 F,se mir ectum Berk and Ravenel
0.83 0.0 0.0 5.0 0.0 0.0 0.0 F. s p o rot t lc h I o i des Sher b tkoff

1.00 0.0 0.0 0.0 6.0 0.0 0.0
F, lhapsinumKlifiich, Leslic, Nelson and
Marasas

21.50 22.0 tE.0 23.0 25.0 21.0 20.0 F. venicillioides (Sacc,) Nirenberg
0.33 0.0 2.0 0.0 0.0 0.0 0.0 Macof f ace mosus F r esen.
4.66 3.0 2.0 10.0 5.0 5.0 3.0 Penicilliumspp
0.50 2.0 0.0 r.0 0.0 0.0 0.0 R h izop us slo lonifet (Ehrenb.exLink) LindIler
,tirl / .h-rj - 6 ;L.rtlr, .!C I J,.\ - 5 Orrl'r," -4 ,.4i qy' ru.! -3 t rp, rrr\ - 2 lrrrr r,ltl rl{li -l :\rl+ljr C. dLr, ilj t0)f1r

107



irlJr (,J,.rlJ a,/ujl s.Jrjl jjll i6J

d&lyll iyilt ka, !,.rLrlt.ja,{ 4 i}5 crti}3.| OJ' Llt t.tr dp ei,, U 4iJt ;.}r'J!,-iljr d
.t!ur oi g, (7) Iranpoor1 Balali gr J"t o,flu e, dr., et ,Jl c.r.rj gpJrl ..:uJiyJ t{.ritJ

oriitr gf ol,#ri o. ii!9 dbL, 0, €,.4 GJt Fwarium ,-rlt gtii el;e ,irr iJllJ clti)\rf

?F g! Flhapsinuml F.uenicilliaides,F. nygamai 1ty'!t i:i ij,. 111; .;rrl_, Isakeit

oija i![lj /.:l'Jt J} ./.,+r crr,l,.. Or C,kJl il{ 6 .ii!! or"".( FUMj Fusaric acid

C,{-d, c,yrt 4 rjlu, cJlrt Ft d d.JC$ ily't iJt d tU-. 
'.a.ar 

e.;;> .tj Fusarium e&t gtit
i..ii-Jr oJ, vy*r lScarification) dfuJy ol Jr g,lj5 ,] .,,.-Jr rrrl l4J .aJJrll ./J+l
o,r*".UtJl ;,.. r,r o$- Jt.esg,-J1.}r 4!}i iri il .r:rr;yj r:,r.*r ;Fl.rrjr ijtji Jr.gri Sandpaper

,it $rj, {'y,l<r. in-Jh i}i'rl,Jrj! otJ oF+l / \et ri a,,E.'J)l lre, crrjujrJ ,r.U kililrr t&J

.(3 ) eFYt gtY Jt3;

d :.iJ*lr jfj i.r.r.'ilr rt a-Jr rl.iJl 91> (;il .' Fusarium a-:lr gtrri ,, o\g ,p. |l :2 ,)2*

WA *e.;;Jt -h- jJt

o!y'1},'lr
(%) c,q!t:;

;Jirlt ys ,Jrr r"r
'7hre * .!r ' l'l.le.?sr

2o,0 20 20 FNK2 F. nlgahal

J2.5 30 35 FNK3 F, nygqmai

30.0 25 35 FNI{6 F. nygamai

1t < 25 40 FNKS F. nygamoi

30.0 20 40 FNKl2 F. nygqrrrai

20 FNKI4 F, nyganal
62.5 60 65 }.EK9 F.temirectutn

47.5 30 65 FEKI3 F.refiirecfiirn

52.s 40 65 FSKIl F.sporolrichioldes

40.0 35 45 FTK5 F.lh.tpsiuurn

32.5 20 45 FVKl F,venici ioides

40.0 ,< 55 F!'K4 F.vetlcillioides

42.5 30 55 FVKT F.t)erlicillloides
42.5 40 45 FVKIO P.verdclllioides

s0.0 50 50 FVK I5 F.venicillioides

40.0 25 55 rvKr0 F.verticillioides

80.0 70 90 :ij)lilr

37,23 ,r8.82 )J,v' L, !!
.il, elj.Jr .,s $J- r.Jr- Url J, ,4.3- 0.05 ,Jj- r., brqrr },., Dr,.]t uJ+r s{ qJr 0/ Jl rcr), r,{)r ,lr^. ,il..,Jj.t}t ,J l.r J3'

.12.8-0,05 ua- ac firg! 'rJ! 
uy';[ r9.0 - 0.05 (JJU

.p4t 4 rtlt g@t teJg.j. iru t€.a iJ.Ul iiDl elFl J>t Cf fc r(t ,ata:.t a4rb Ol J+J Jil

g orBrl r[l Jfs Jr^. lrt 1** qi+l }i * Jrl-r u i]t ay? O$; a,i:-Jl d]J, t6&"e f ,rl
*.. lq La,-!t cJqt"rjl !r.:.j irr.9 161.rlr auir atl, ir-rl1 c.rr;ir oJJ.' Jl (Jirjl 6J$l d a.rjirrtl )l}!
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J.r!l !,hJrd oi ;re'l'.ai rr.lJJr J r[r iJ rur.r1 qi+l ]ui Ltfi ,* e+.+ U erlt i/r- U", aiu,

.(5) _rlrJr ailii 3.qy arrr dr cJ,;yl a!*l! )lll dr. lUE

d tiut+ y.t et-4"J1 6JJl ?f sr;! J Fusarium u*t ltgi dr'.rtje ,-tu -frb

t rb-;Jt cJl
elr !!Ij, .laJr, iJ,rill Fusarium l.{.,} u-+r gtil et:, g iri i1r4,tr e,u oxgf
e'j7 -L.,b;l,.lrr (:;jJ.rr 5! ,rtnoJr iljJl ur.p drti) ,.ry'1 ,, .Jr ,=i rrro, i.".ir. c.loi F. nygamai

ft FNK14j FNK2 qrlj^Jt , 
A'.4 

o 20 {-ali !l ,su)r 1+r d r+-,-. l-hi, siet F. nygamai 7lr
.13 iJ.9.t*) drlJl ,rl, Vo 30J25 L{iiLu. d ,:rr}J q4r !-':Jt (}]., il , r"{-{ S_rx, riJri rJr.l!,i<r

oJ*j F.sporotrichioides :SJJ iJjl,Jl FSK1 lijlJq ;lrlrtl J, cjtt dJH)t 1,-, {,i rJri, L6lir ,)tJ

J'iu e. i,i,i.. erb gilr.lJr c.i,o irt .%90 $i oulr U c..r\ Cr ijrtilt ;t 1,, Ltij- WAO c.,l+11 r.-',

e,lrJl crJ.6!f .WA irtJjl !-JJl ,-J, ij,till ji) r.r.r;rlr !/jlr sqj);.J"y'| :r Jl ,Jr.-:,1 O, qL,

Leslie t4 lU djl irtrJr e,!,j g.io',- irsJr oj.o.9 ,c,rJlJ ;{-#tt e*Jl ri !!ru J dr)jrjl (-!}l'i

erfll \rA Fusarium se ;r, 7t9l;-.! dr rJrr 'dj9 O-pt u6 +g Jr rjrui i1 115; a"rra.,

lrJuf dJJSJ F.verticillioides j F.thapsinum ,Epseudonygami,F.nygamai ,F,andiyax,i

iJ;il*ijrrq €ry,ysOiJtJer,.,rtr iljJr r.79r,,aJJy't , ag/r Jt )JrrSJto)y'r ;ar+ jr
@1 Fusarium u.J:.l gtif !(, .r;.1 .l,t .\,"!t./l e.,lr d eLboJl fJIt i,lJrq lJlr. q;",aryt i.r..r

tqtt q-Pr c,\-)d ,y t iI ttrJr eV! ,,) F.verticillioides 1 F.thapsinum ) F. nygamai Lt }:ll
Jy.rl ?.,. sa5.El7,l\ iJ!,rur!.r! 'arr;i 4, Jitt 9i d 4l"alt et 2rJr 6JjJt (Jue crlil3 e.
F.sporolrichioides 1 F.thapsinum, F. nygamai 1.titJl oi dr c.,ti)r 4.-i,J r^.1lb d c,.rrr
et,.(e p.r"-.Jr ,1, aine;tilr (Jqrlr i/ Lrir g", jr ilJtJ crt4r)r jlJll sl, UE a)u, d/lj

.e'rrrr.Jr iri., Jr d!)rJr c,l,i)r * jai, Jl €r, +Uq., c*+r { rrl. p ji Sta $-;i},rr inj3
tei .FB2 ,FBlr Fusaric acid fr ,y'ug g F, nygamai glt oi Jl lf.rJr;,,. r"re ,uf .r!.5

Ai{ q. d Moniliforminj Fusaric acid (r U ;F g- a$ F,thapsinum g}r
g$r gryr i,, irJ, gui di0 F,vefiicillioides Llt t iTz Lt ,y'uF F,sporotrichioides 7/t
rr *b ,.J lt,r ,"t* t'! .(22, 15 ,13,11; Moniliforminl Fusarins,Fusaric acid rgx

\t lbt t tj}i Jt],i iJJr.. 4'r,-rr- tr;ir d rJFnll crjrt j>f:rl 
13 J.9,r*;gr]r,lr e.r6gi Ui oq:Ji

,! qpt r,+l JP JJ*. i.r6.!l rg)jalr q, 
Lor'I, r,o;fi Ol5i3 ijrtill iJ.rr! LU 

"u+J, 
lJjjt crukj

guJr c.,r4ii r.t .85.75 rg 4r;al.t L*t l* Jr.. C,l.' 6Jt i,Jtilr aJ,r,s LU n- lS ,Jerrll o.i-o

dr-.r 4 (lilrf q.(fj aljlr Lt+t l* J.,^, cl'UJ- rla ,:iJ.'i r{,'} sl}l Ol 3 Jrr}q;,iartr
oly ,-i>u*t euJr cJJ'( fj .f33.75 ki! €Jr+r g*r ,)* J{., &,}r ijJ6r rl,r.r Lg rU'
J.!i irlt djr ijJlilr ;lrr.{ LU .tro}r ej"n-! q,l+t arjJt d UJ.l.| trlb .} Fwariumr-*r Srif
ztrb Fusarium 4*t gtgf o1f orrl,, Oq eilrJt j.Lr uS'.oU/ O, 2.46 $w qi jrlr ir;rlr

e! il ,.!,Ul l,.: d l{&{ 1..i cil"rf qr(J3 c;},}r LJ"rr.! ..Jt}r O-r-rlt J rr.f- ia.U c.u-i }J*t.lf
tiry' &.>q lt c,'!;^lt !#, eiy't &-rg 4l,h, 4 c,ClCa.tZ gJrrr Lr.a-U.l*r o;iU '.1.r., 
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0.12,0.13 
"ay,r,, 

J Jqr ojr! J.u. g! il ,FNK141 FNK2 !s.t r,trJ !,]}t il,'! 4 
'{Jx.

JJ,,!. Jljrl ,J FSKll I FVKI osl;njt oy fr* J.r0 3u.a ,)t5 J^' ,i drlr ,.lll c,U/ F, 0.14J

.evli 0.72 FSKll iltsti il,td! r, Jt+r olj,tj j&, 
lrrer $ .rJ; rr;ilr ei",t-U .,t+' oijir

Ql Fusarium d.+l elit drlj, !t 4|, 1l5y a.rta.9 Leslie .qjl, e. e,t Jl ,i.! !*,
F.thapsinum, F.pseudonygamai,F.pseudonygamai,F.nygamai,F.andiyazi

.:t.ptJ.'Jj,ttj gr"!,.t gJ"*..U Jtlt o;jltl JJoJr J*., 4,Sy- Jt Ft 'is.pl F,verlicillioi.des s

crJ, i,t ar, (15) Arra1 Leslie ou+Jl, g glurJr cja rlri .\rfejir c*Jt u!1P ci rL4Jl 6JiJl

2 F.thapsinum, F.pseudonygamai ,F. nygamai, F.andiyazi ols Fusarium u-rlt 6tyt
crrJJU fJiltj ,{Pt L!4A Jql iJjrlj J}dl JJ-. C u"Jr,, )rjl'l c.iJcl F.verticillioides

Fworium r..*r lrii i,. tJs rJ{ dl q}rql g. i:.,, lui .ri1 *rr+}r c*Jl J.rrb cJ 
"L+Jr 

a/r
U r.,-! lulr irr.tJ{ O, rJr rJ pu+Jr a.liJr (Jrrtr !r., ^, Section Liseola Jr \r...+rjr L|Jjb d i.r'rjt

:4 ri.9 .113,12y otJtJ J1ilt gi,r !l&U ,el;Jr .rrlf .p c.,tr:r,Jr.9 )f4t Oirl Or er*,t;i!r i-;oryi

d .qJ trt d,* sl.!l-.lt oj.r o! 1l Jltt la-ijj (fuut Jja J.r.. rj CFrlt !j i,.J.*!fl ,rlrl }jlr

{ :qe7}J et=;Jr ,fp I :# tll n)t }e &.)t.?t-pl6! iiEifr.rur I J,lJ, qi dlJl i*.ir
irt:o'Jtj.;.1arU;irrJJt fjlr d J,jtr Ur jt-t S .04,23.;./r+l g.c iby etlt2lujlt:J.-y
iJ-Pr olrll'ijr 4 ]')it qV O, lj^J crrr.ll d Ur{rlr 5l}rJ ;rlr Jeirl r(r ,rter.i 44' d }l ddqj
F, 7lr 0i e,lr:ll cr,4gl $ .125,231 o$l .i*& clt frjJ- u \drrJl .=#t ;i1., t$,J or+,il

g1.*r1 gr.afr (r"+".U J+r ojJJtJ J.rLJt Jr^.J .rl.i'rl a.- 4 Lf Lri+ ort ,l,tzr tJ nygamai

a:rll.9 Tesso.l 115y a"rt+1 Lesliel 112; Lesliel Jardine 4l J*Jr, e. rji4:rl ;JlJJl ci.a ei!.J
o)AJ, rt 4Jt 6JiJr c,,rJ)t{ -,rJ .:,ui lrb i;v artp .!;5 F.thapsinum Llt .,rl dl ljlt3t a,J-Ir (24)

ArrJr &rrjt il! r{+lar..l J>t",j grrlr oI7 J ;udr Jt flJi !# )ri *i fl, nygamai |lt
.4jlrijtJ

tiutoi y1 ru.aoJt lljJr r.r.1.r oql.t Fusartum **t 7t1tl Oa .+flf rqlj3ii :3 J1.ra

' pr/!r*r ,i.1rtr
,!U)r 1,-.J

("/,')
zUtyt(r'?'

v.r+l
*i$t Ly.*\ !rJ.+r eJ**l .tPt Lt 4l

0.13 0.46 11.5 52.s
,,< FNK2

0.16 0.69 19.0 62,25 55 FNKS
0.14 0.49 11.75 53.s 30 rNKI4

0,12 0.46 lI.0 45.0 20
fNK8, FNI(2c,'!, l+,

FNKI4-r

0.72 0,77 20.25 68.75 60 FSKIl

0.16 0.73 12.0 58.0 50 FTK5

0.58 0.73 20.5 62.5 50 FVKI

l.l8 2.46 33.75 85.75 90 (rLl oJ{) ij)ur

0.07 0.39 4,1 16.30 0.05 a.;r ;-r t,1o tl.rl ..1it

.o'#L r4j JJ- Jr4 dj4r d dr Jt.
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DETECTION OF FUSARIUM SECTION LISEOLA SPECIES
THE CAUSAL OF SORGHUM SEED ROT

H. H. Al-Juboory K. S. Juber

ABSTRACT
This study has been carried out to detect Fusarium section /lseala species

which were associated with sorghum seeds ,determine their percentage of
existence and test their pathogenicity, The results of isolation and identification
of fungi from seeds in six fields and storages in Baghdad, Babyton and Wasit
governorate showed that there were 12 species of fungi associated with seed
sampls, the identification of these fungi were considered the lirst record on
sorghum seeds in Iraq.Four of these species belong to section liseo a (F.nygami,
F.sprolrichioides,F,thapsinum aail F.verticillioides).F,nygami anll F. verticilliaides
were the most frequently encountered species, their highest percentage in seed
samples were 58 and 25%o respectively. Preliminary test to detect the pathogenic
isolates of Fzsarizra species by soaking injured and un injured sorghum seeds in
spore suspension of sixteen Fusarium isolates from sorghum seeds revealed that
the isolates were different in their ability to reduce seed germination of injured
and un injured seeds with signifieant differences compared with the control
treatment which gave 70 and 907o seed germination. The two isolates of
F.nygami FNI(J2 & FNK2 reyealed high signilicant reduction in seed germination
when injured and un injured seeds were soaked in spore suspension of both
isolates individually, the percentage of seed germination in their treatments 20
,,nd 25Yo respectively. Results of study the effect of six pathogenic Fusarium
species isolates under glasshouse conditions individually or in combination of
F"nygami isolates showed the elficiency of the two isolates FNK2 and FNK14
individually or as incompenation of the two isolates plus the FNKS isolate gave
signilicant decrease in percentage of germinated seeds and decrease shoot and.
root length and dry weight of sorghum seedlings compared with control
treatment .

Part ofPhD. thesis ofthe lirst author.
Couege of Agric.- Baghdad Univ. - Baghdad, Iraq.
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