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3 - Section in a pycnidium (arrow) in leaf tissue of CV. Mexipak.
X 600.
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4 - Section .n a healthy leaf of CV. Gerardo (resistant). Note the
organiwed cells. X 150.
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S - Section in a leaf of CV. Gerardo infected with S. tritici. Note
the opened pycnidium vessel (arrow). X 150.
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6 - Enlarged micrograph of the pycnidium vessel in 5. Note the
occurrence of pycniospores (arrow). X 600.
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Figure (A: 1 - 6). Light micropgraphs of wheat leaf sections, heal-
thy and infected with Seproria tritici.
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1 - Section in healthy leaf of CV. Mexipak (susceptible). Note the
organized cells. X 150.
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2 - Section in CV. Mexipak leaf infected with S. tritici Note the in-
tercellular occurrence of the fungus (arrows), tissue disorganization
and unclear cell contents. X 600.
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e
3 - Section in uninfected (control) CV. Mexipak. Note the normal

ultrastructure of nucleus (N). mitochondrion (arrow), plasma mem-
brane. cytoplasm and cell vacuoles. X 7500.
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) Lo
4 - Two guard cells in CV. Gerardo leaf infected with S. rririci.
Note the ultrastructurally unaffected cell contents. normal looking

nucleus (N), plasma membrane (small arrow) and cell wall (large
arrows). X 9000.
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Figure (B: 1 -4). Electron micrographs of sections in leaves of
Mexipak and Gerardo wheat cultivars.
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1 - Section in uninfected leaf of CV. Mexipak. Note organized

cells and ultrastructurally normal cell organelles such as nucleus
and chloroplasts (arrows). X = Xylum vessel. X 9000.
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2 - Section in uninfected (control) leaf of CV. Gerardo. Note the
normal ultrastructure of the chloroplasts (P) and the cell wall
(arrow). X 18000.
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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.

ey (35 Wf) LUl soled) (g3lvadt (f) (g ladll o) (e 65 -3

.30 18000 = .S . (e ) el Slasdt 36
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.
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e
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 13000.
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Figure (C: 1 - 4). Electron micrographs of sections in CV. Gerardo
infected with Septoria tritici.
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1 - Part of cells containning organelles with normal ultrastructure

appearance like nucleus (N), plasma membrane (arrow) and chlor-
oplasts (P). X 18000.
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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.
el sl o Sl gyl (.L;u c.,’!ﬁf'-.ﬂl < Ch..'u-3
R e lad pkey Dl 35 0 g 0330 giedl oy
3 - Section in the stoma showing guard cells with collapsed cellular
organelles and the retraction of the plasma membrane towards the
center of the cell.
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4 - 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.
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Figure (D: 1 - 4). Electron micrographs of sections in wheat leaves
CV. Mexipak infected with Septoria tritici X 13000.
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1 - Ultrastructural modifications of the nucleus (N) and plastids

(P) which contain unclear lamellae, starch grains (small arrow) and
osmophilic granules (large arrow).
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el }.A:'J‘ Slslall
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.
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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: 1 - 4). Electron micrographs of sections in wheat leaves
CV. Mexipak infected with Septoria tritici. 1,4: 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

Al-Rawi, F.A. and R.A. Al-Ani. 1991. Ultrastructural changes in tomato phloem cells caused by curly top virus 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. «Gerardo», 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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