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.ey 600 = J-*Jt
3 - Section in a pycnidium (arrow) in leaf tissue of CV. Mexipak.
x 600.

. t_>[lJt fU.:il }-) . (p_rL;,y t:jrt -;b a/ .^J.., ois_t € eri' - 4
.ef 150 = rs:Jl

4 - Section.n a healthy leaf of CV. Gerardo (resistant). Note the

organiwed cells. X 150.

)trJ -E-Y S. tritici,.tjjq LV, t>2lr+ -)> .-f iss j erJ. -5
.ey 150 = 

-S-.Jt 
.(f<--,) C$l .5+<Jl '!erl

5 - Section in a leaf of CV. Gerardo infected with S. tritici. Note
the opened pycnidium vessel (arrow). X 150.

L-r-l(.Jl UJ-yl )_ffs -E-Y .5 ../ ,J$l ,L-l e;- e;yo -6
. 6J, 600 = r-*.ll . (f<-)

6 - Enlarged micrograph of the pycnidium vessel in 5. Note the
occurrence of pycniospores (arrow). X 600.
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. Septoria tritici -W\ iL,a.Jlt LJ-J|
Figure (A: I - 6). Light micropgraphs of wheat leaf sections, heal-
thy and infected with Septoria tritici.

lrL ';t .E-Y .(s't-,) iJL:-<".j:..a,u L-*L Liss i eLa/ _L

.ef 150 = r-(:ll . t{Y;Jl
I - Section in healthy leaf of CV. Mexipak (susceptible). Note the
organized cells. X 150.

b; )-fts .b-Y . S. titici.t-ijt \14, :Jl-=*.(" oi:s e erJ, -2
. t6Jl:J:^, af) les t-y;Jl lt}:;, lut ^i:_)l t->\t drn (d-f) )Al

2 - Section in cv. Mexipak leaf infected with s. ,ri,ii,[l;#*J]
tercellular occurrence of the fungus (arrows), tissue disorganization
and unclear cell contents. X 600.
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,dLJ, d,t * ,$-E ,sp .rl:-e.-sll ;..-E::"

#l JL3JI C. *slb AF;JI .rL.;tJl a-cL;.:-,
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-;bn a,"yLioll ;.!ur-J I Jlssi U-y;l JFIJI .#l it.- l:
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of sections in leaves ofFigure (B: I -4). Electron micrographs
Mexipak and Gerardo wheat cultivars.

,->t=* )F.ss t-y!l lUill li.-) .41t.. f :Jl.:=*(" aiss € er;., -1
!,-)U (f.,) A,jill .rL*;L.oJlJ 6l-1Jt5 lr,,Lll L5ll V:s-- i:HIl

r, -Section in uninrect"o ilrTc#1,;t$Lm'l ftl#f
cells and ultrastructurally normal cell organelles such as nucleus
and chloroplasts (arrows). X : Xylum vessel. X 9m0.

.6J, 18m0 = J-(:ll .(JoU) 3s'l1s Ju U +L ai:s I erj.. -2
JJEJI ,l r -Jl_l (P) i-..;Lrll .rl.,-=.-r..U q:t-.-ll U,i-r-Jl L'=tt Ja-Y

I - Section in uninfected (control) leaf of CV. Gerardo. *;[ffi]
normal ultrastructure of the chloroplasts (P) and the cell wall
(arro,*'t X lsUn

2
J*.Jl Ji-Y .Jt-.(,. 'j',rll ir, (-uUl it.. -* iss j * -l
L;lJj:Sl;Jl lL_-r,At ,>ty,-a)tr (N) 6lf s,+Jt jjJt o_s-;Jt
7500 = -J:Jt . i,JIlJl .rlr,=.,c.J19 ;j}..:.-Jtl ,1j!l ,L5Jl9 (fC-)

.'or,,

3 - Section in uninfected (control) CV. Mexipak. Note the normal
ultrastrucrure of nucleus (N). mitochondrion (arrow), plasma mem-
brane. crroplasm and cell vacuoles. X 7500.

S. mrici.Li: .:a a;,-*. i'rtl .,, 
^i-r: € i#--,lL> j*; -4

'L.lJti (\) ;t .-:t -i-,, i+{' j-.:^^- J-JI *#l jb p-r.e Ji-Y
9000 = )-S;Jl . LJ .#) ..=d . ; 

-o * L;,c ,-{-) Jj)tJl
'otJ

4 - Two guard cells in C\'. Gerardo leaf infected rr-irh S. rrinci.
Note the ultrastructuralll' unaffected cell conrens. normal lookine
nucleus (N), plasma membrane (small arro\r-) and cell n-all tlarse
arrows). X 9m0.
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2 - Fungal hypha (F) adjacent to cell wall (small arrow). Note the

formation of electron dense material and ultrastructurally altered

nucleus (N) with unclear nuclear membrane, disrupted membrane

of the vacuole (V). X 10000.

?es (6r# f<-fl i,i;(ll 6:LJJ .5:t---Jl (0 g-El J4+U t* ".F -3
. eJ, 18000 = J-*Jl . U;-o d"") 6JliJI JtJ^ll ib

3 - Enlargement of part in 2 for fungal hypha (F) adjacent to the

electron dense material (large arrows). Note the unaffected cell

wall (small arrow). X 18000.

.E-Y . .gr-;<ll ,!erl Jt* ij'Lb .,i S. tritici.Ja-i.ll bt; C.+, - 4

13000 = J-*ll (F) 
-,.L.iJ 

l ,[l: (fe-) a,j,.-o|t .rl-y;.all U -# >J-e 4>3
.2r,,

4 - Aggregation of S. tritici hyphae in the region of pycnidium ves-

sel formation. Note the occurrence of large number of small

vacuoles inside the fungus (F). X 13m0.

' .' rll ;. olsst ; CILLJ g,t$Yl ,.F-J\ :-to (4 - I : C) Jl(:
. Septoria tritici 

-JaiJ U {it.. stjfr
Figure (C: I - 4). Electron micrographs of sections in CV. Gerardo

infected with Septoria tritici,

eFt5 u^rLJl jiJl ,-srrJl J.*lt .>l=ae .rli t-yt U A?f - t
18m0 -r-*.ll .(P) ,lF;Jl .rLJL, ll, (f<-) 

'fj)tJt 
't-IJb (N)

. oJ,

1 - Part of cells containning organelles with normal ultrastructure
appearance like nucleus (N), plasma membrane (arrow) and chlor-

oplasts (P). X 18m0.

6:t-. Jk Ja-Y @ p{"") iJ;Jl rlr--J it--, (f) ,frUJl L;! -z
6liu j'i-Ul 6,re+Jl *#l -kt G ,.5#) tJL, +Unl {it:5 .rl:

a*: les , -rj)LJl 'L5Jl li,i: ,,Ssll .i){iJl Cfr l&; (N)

. 6J, 100m = r-(ll .(V) ;Jrrijl 'L.li J>t-^;t-, . t-Fl ,>ly,.a)l
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2 - Section showing the fungus (F) near the cell wall, modified
chloroplast (P) containing osmophilic granules (arrow) and the con-
densation of cytoplasm near cell wall.

J#-,rl'-*Jl ari-liJl up ,rJ.Hl dr-*Jt +rJ ec_r,- i:Jl q P -3
.4JiJl ,.>l-r;-e;_E les 4^HJl f -r J*, fi)!r-Jl y,\-,.JU

3 - Section in the stoma showing guard cells with collapsed cellular
orsanelles and the retraction of the plasma membrane towards the

center of the cell.

..:,-r.,t.aJl +-iJ t->\;Jl A L# ,..6",,) .J"iJl )_trs 
-?- 

!ri. - I

'--:..!r-. ,j\-1ryJl J>\^^ilt 1;e f-€#) t-fity, ;;j (P) ),i;Jl

.f-l)Jl
J - Section showing the fungus (large arrow) in the intercellular
spaces. disruption of the chloroplasts (P) with ruptured envelope.
and the disintegration of the cytoplasm and the plasma membrane.

,;b ;, olul ; C-bti-J qt$)l ,rrr-JV. s_t' :(4 - r :r) JIS-I

Figure (D: I :';'i'H;#:" :::;::':J:::11#[ ;Hl'*
CV. Mexipak infected with Septoria tririci X 130m.

A*ill .rL;La.Jtt (N) ;llt5 iJi-Jl ,.>l=* C *+, #J.rl-i; - 1

ts$s (;,-. f-€#) .L-li .rL--i e;.^:t 
-i- el.j.e .-rt" irt^ll (P)

1 - Ultrastructural modifications "f ;ff,mJ.ti;'. ;H]
(P) which contain unclear lamellae, starch grains (small arrow) and

osmophilic granules (large arrow).

t' (P) ;ra; -d|)_t aJ;Jl ;l-r+ U ?Aq (F) -Wt (r_ e,i, -2
)-ft; t--Y Li;il ,l-r.-- .r" .-,lL pj>Uy-.-Jl .j:<iJ dLJl er;lJ

.(r<-) *y:s!t .rUJt
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. 'IF;J I .rhil , ll
2 - Section in fungal hyphae (F) in the intercellular space. Note the

normal cell wall (small arrow) and the disintegration of cell con-

tents. The large arrow point at to remnants of chloroplasts.

'>l-;o d/ L-L4 r (# f-ft") \-Wt bt+Jt C= (r- eLJ, -3
. U;-o f-€"") IJJj;JI JJ^Ji ib p-r.e Ji,-Y . i^Ir-:^Jl il;Jl

3 - Section showing aggregation of fungal hyphae (large arrow)
and remnants of cell organelles. Note the unaffected cell wall
(small arrow).
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4 - Section in fungal hyphae (F) in the region of pycnidium forma-
tion. Note the small number of relatively large vacuoles (arrow).
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Figure (E: I - 4). Electron micrographs of sections in wheat leaves
CV. Mexipak infected with Septoria tritici. L,4: X 18000 - 2,3:
x 13000.
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1 - Part of fungal hypha inside a degenerated cell and a modified
chloroplast (P) with disorganized lamellae and disintegrated en-
velope.
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Abstract

AI-Rawi, F.A. and R..A. Al-Ani. 1991. Ulhactructurel changes in tometo phloem cells caused by curly top viruo infection. Arab J. Pl.

Prot.9 (1):38- 46.

This study showed that Septoria tritici can cause ultras-

tructural modifications in the leaf cells of infected wheat

plants. These modifications include disorganization of cellu-
lar organelles, the cytoplasm and cell membranes. Electron
microscope examination also showed significant differences
between the infection nature and modifications of host cells
in the infected resistant and susceptible cultivars. Electron

dense material was formed between the infective hyphae

and cell walls in the resistant, CV. ..Gerardor, but not in
the susceptible, CV. ,,Mexipak". Cell destruction in the in-

fected plants leads to a reduction of green area of the

leaves, photosynthesis and consequent loss in plant vigour

and productivity.

Key words: Septoria leaf spot, Wheat, Ultrastructure.
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