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Histology and ultrastructure of different combination between
Puccinia helianthi Schw. and sunflower cultivars
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Abstract: In order to know the interaction between sunflower and Puccinia helianthi Schw. and resistance
mechanism, the combinations between P. helianthi Schw. and sunflower cultivars were examined by electron mi-
croscopy. The observation revealed striking differences in the fungal development and the host responses after infec-
tion by the pathogen. Pathogen hyphae grew in the intercellular space between cells or along the cell wall in the
susceptible sunflower cultivars. At the early and middle stage of infection process, the host cell became plasmo-
lyzed. The chloroplast was malformed. The thylakoid inside chloroplast became disordered. At the later stage,
some chloroplasts collapsed. The main histological manifestation of the pathogen development in the resistant sun-
flower cultivars includes inhibition of hyphal growth,no haustorium produced. Host cells’ necrosis was closely re-
lated with the inhibition of hyphal development. It is possible that starvation was the primary cause of the cessation
of fungal growth.
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Notes: A ;A germ tube formed an appressorium over the stomata of host leaf in susceptible variety(S) ; B:A germ tube not formed an appressorium

over the stomata of host leaf in resistant variety( R) ; C. Urediospore of Puccinia helianthi Schw. on sunflower leaf in resistant variety ( R)
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Fig.1 Infection process of Puccinia helianthi Schw. under electron microscope scanning
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Fig.2 Infection process of Puccinia helianthi Schw. in sunflower leaf cells under transmission electron microscope
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Notes; A ; Intercellular hyphal cells at the early stage of the infection process (S); B:The cell of host became plasmolyzed (S); C,D:Chloroplast was
malformed at the late stage of the infection process, with a lot of starch grains in the chloroplast (S) ; E:The outer membrane of chloroplast was
disorganized, the chloroplast disintegrated in some host cells at the late stage of the infection process, the haustorium is well (S) ; F:Disorganized
necrotic host cell (R); G:The host cell wall was disorganized, organelles became malformed and the organelles coming from different
host cells congregated together (R) ; H:Disorganized necrotic host cell below the epidermal cell (R). S =starch grain;EC = epidermal cell.
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Fig.3 Effects of Puccinia helianthi Schw. on ultrastructure of sunflower leaf cells
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