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Figures I - 4z Electron micrographs of thin sections of tomato lea{
midrib 1: Section in a healthy plant showing normal ultrastructure
of the cell nucleus (N), nucleolus (Nu), nuclear envelope (Arrows)
and vacuole (V). 2: Section in healthy plant showing normal ultras-
tructure of plastids (P), Strach (S). mitochondrion (M) and plasma
membrane (arrow).3: Section in curlv top virus-infected plant
showing degenerated nucleus (N) with condensed chromatin (small
arrows) , disintegrated nuclear envelope (large arrows ) . Arrou'
heads pointed at nuclear pores and P is a chloroplast. -l: altered
chloroplasts (P) with disorganised lamellae and ruptured plastid en-
velope (large arrou,s). The small arrow points at plasma membrane
retracted from the cell wall.
I and 3 : l36m X.2 and 4 : 18900X
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Figures 5 - E: Electron micrographs for thin sections in tomato leaf
petioles infected with curly top virus. 5: Disorganized chloroplasts
(P) and nucleus (N) due to viral infection. Note the formation of
abnormal body (arrow) inside the swollen plastid. 6: Disorganized
chloroplasts (small arrows) with abnormal bodies of high electron
density (large arrows). v - cell vacuole. 7: Abnormal membrane
formation (arrow). N: nucleus. 8: vacuoles (V) contained larse
amounts of electron dense materials (arrows). Note that the tono-
plast is not clear. 5 :136(D X, 6 :46fi) X and 9800 X. 7 and
8 :98fi) X.
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Figures 9 - l2z Electron micrographs of thin sections in leaf midrib

of tomato plants infected with curly top virus. 9: A section in the

sieve plate (arrow) and phloem protein ( r ). 10: Cross section in

the sieve plate (large arrow) and paranchyma cell with plasma

membrane retracted from the cell wall (arrow). 11: Section in sieve

element showing phloem protein (arrow) . 12: A section showing

phloem protein (arrow). 9 and 10: 9800 X, L1. : 18900 X, 12:
13600X.
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Abstract

Al-Rawi, F.A., A.A. Al-Ammer and I.A. Al-Suhaity. lDl. Efiects of ftry2/ruird. idticion the ultrlctnrcture of lerf cells in succeptible

and resistant wheat. Arab J.Pl. kot., 9(f):32- 37

Electron microscope examination of ultrathin section of
midribs and petiols from curly top virus - infected tomato

plants revealed marked ultrastructural modifications of
phloem cells. These changes include increased cytoplasmic
density, false plasmolysis, disruption of cell organelles and

extensive phloem protein formation. Such ultrastructural
changes were not observed in sections from healthy tomato

plants. These cellular modifications could help in the identi-
fication of curly top virus infection and may explain the dis-

ease symptoms and yield reduction in curly top virus-
infected tomato plants.

Key words: Curly top virus, Tomato, Ultrastructure'
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