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ABSTRACT: White leaf disease of sugarcane, which is more damage to economic crops in Thailand. It is infectedby
phytoplasma pathogenic and transmitted plant by leathoppers vector. There are several symptoms that indicate
the white colour, white-green and yellow leaf etc. The symptoms are affecting to sugarcane growth and yield vary
according to the intensity of the symptoms. The most severe were effect on the death and no yield. There is no way
the get rid phytoplasma and no disease-resistant varieties. This research leads to understand the mechanism of the
effect of phytoplasma to damage sucarcane in the expression of the white leaf disease symptoms. Application for
renewal of the sugarcane is the serious disease that can survive until the yield. Processes of programmed cell death
in sugarcane different white leaf disease infected symptoms were studied. Anatomical changes among white leaf,
white-green, yellow and green leaf sugarcane were explored through cell cross section using light microscopy. Cellular
ultrastructure was examined by using transmission electron microscopy (TEM). The study showed that had vascular
bundle cell, mesophyll and parenchyma layers of white leaf were collapsed. Under TEM studied, white-green,
yellow and green leaf showed enlarged vacuole, condensed chromatin and broken nuclear envelope and in green leaf
disorganized mitochondria was found. Finally, enlarged chloroplasts, declined grana and starch granules, accumulation
and collapsed phloem have been found associated with symptom development of the disease.

Keywords: Hypersensitive Response, Programmed Cell Death, Ultrastructure, White leaf disease
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Figure 1 Cross section of sugarcane leaves, using under light microscopy as 40x. Collapsed vascular bundle

and mesophyll layer occurred at various stages of symptoms (a, white leaf ; b, white-green leaf ;

¢, yellow leaf) and normal vascular bundle and cell layer in healthy cell (d, green leaf) (thin and big

arrow indicated as vascular bundle and mesophyll cell)
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Figure 2 Ultrastructural changes in mesophyll cells in white sugarcane leaves under transmission electron

microscopy. Without organells in cells (A), pathogen was inside the cell (C -high magnification of B).

Bar size, A and B= 5um, C=1 um.

Figure 3 Ultrastructural changes in mesophyll cells in white-green sugarcane leaves under transmission

electron microscopy. Pathogen was inside the cell (A), big vacuole (B ), nucleus deteriorated and

big vacuole. Bar size, A=1 ym, B= 0.5 ym and C=5 ym.
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Figure 4 Ultrastructural changes in mesophyll cells in yellow sugarcane leaves under transmission electron
microscopy. Accumulation of starch granules in chloroplast structure (A), nucleus deteriorated and

big vacuole (B), starch granules and chloroplast (C). Bar size, A=5 pm, B= 2 ym and C=2 pm.

Figure 5 Ultrastructural changes in mesophyll cells in green sugarcane leaves (white tiller) under transmission
electron microscopy. Pathogen was inside cells (A), accumulation of starch granules in chloroplast
structure and nucleus deteriorated and big vacuole (B), starch granules broken in chloroplast structure

(C). Bar size, A=1 pm, B=5 ym and C=2 ym.

Figure 6 Ultrastructural changes in mesophyll cells in green sugarcane leaves (pathogen infected) under
transmission electron microscopy. Pathogen was inside cells (A), accumulation of starch granules in

chloroplast structure (B), some organell in cell (C). Bar size, A- C=2 um.

3,
- o

Figure 7 Ultrastructural changes in mesophyll cells in green sugarcane leaves (no pathogen) under transmission
electron microscopy. Mitochondria deteriorated (A), nuclear envelope fragmentation (B), big vacuole

and nucleus deteriorated (C). Bar size, A- C=1 ym.
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