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Abstract: In order to explore the characteristics of infection and damage of citrus black spot to Citrus grandis
‘Guanximiyou’, the changes in hypodermal cell structure were observed under scanning electron microscopy and
transmission electron microscopy (TEM) after artificially inoculated with Phyllosticta citriasiana. After pomelo
fruits were infected, the tonoplast in hypodermal cell wrinkled, fractured, and eventually vanished. The starch
grains in chloroplast disappeared. The plasmolemma wrinkled, invaginated and partly ruptured. The number of
mitochondria increased with clear visible grana. The thylakoid swelled and disintegrated. Afterwards,
mitochondria underwent morphological changes, including disappearance of two layers of membrane and
vacuolization. However, there were no intercellular or intracellular hyphae, and the cell wall remained structurally
stable. Phyllosticta citriasiana infected hypodermal cells of ‘Guanximiyou’ through toxins, which probably attack
cell membrane structure and cross over cell wall through plasmodesmata.
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Fig. 1 Fruits inoculated with Phyllosticta citriasiana and control fruits. A: Control fruit (CK); B: Inoculated fruit (P).
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Fig. 2 Pericarp surface inoculated with Phyllosticta citriasiana. A: Front; B: Longitudinal section.
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Fig. 3 Hypodermal cell structure of honey pomelo. IS: Intercellular space; Ch: Chloroplast; M: Mitochondrion; A: Near epidermal cells; B: Chloroplast of near

epidermal cell; C: Mitochondrions of near epidermal cell; D: Epidermal cell near albedo layer; E: Chloroplast in cell near albedo layer; F: Mitochondrion in cell

near albedo layer.
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Fig. 4 Changes in vacuole of hypodermal cells during infection. V: Vacuole; A: Healthy vacuole; B: Ruptured vacuole; C: Severely damaged vacuole; D:

Enlargement of box in Figure C.
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Fig. 5 Changes in chloroplast ultrastructure of in hypoderma of honey pomelo during infection. A: Folded chloroplast; B: Ruptured membrance; C: Capsular

ruptured; D: Vesiculated; E: Disintegrate.
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Fig. 6 Changes (arrows) in mitochondrion and cell wall in hypoderma of honey pomelo during infection. CW: Cell wall; ML: Intercellular layer; A: Increased

granum in mitochondria; B: Distorted mitochondria; C: Vacuolated mitochondria; D: Membrane disappeared mitochondria; E: Disintegrated mitochondria; F:

Chloroplast expanded cell walls; G: Mitochondrial deformated cell walls; H: Disintegrated cell walls.
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