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The investigation on biochemical changes in white leaf disease infected sugarcanes were
emphasized on oxidative stress response basis, total protein content, photosynthesis components,
phytoplasma concentration and expression of some genes responsive for stress and symptom expression in
plant. The sugarcane variety Khon Kaen 3 (KK3) and some other varieties were used in the study. It was
found that the biochemical parameters that were changed in accordance to white leaf symptom severity
and phytoplasma concentrations in leaf tissues can be divided in to three groupings. (1) The parameter
that increased with the increasing of phytoplasma content and white leaf symptom severity was
Malondialdehyde (MDA) content. (2) The parameters that reduced with the increasing of phytoplasma
content and white leaf symptom severity were included total protein, total sugar and chlorophyll. (3) The
parameters that reduced when phytoplasma content increased and higher white leaf symptom severity,
were included Ascorbate peroxidase (APX) activity, Hydrogen peroxide ( H,0, ) and phenolic compound
contents. The other parameters, i.e., total starch and proline accumulations could be detected in plant
samples harvested high phytoplasma content, in drought stress, or inappropriate phytosynthesis
conditioned. No changing of Guaicol Peroxidase (GPX) activity was not detected in the white leaf disease
infected sugarcanes.  Investigation of some selected gene expressions revealed that Sucrose synthase
(SuSy), Alcohol dehydrogenase 1 (Adhl) and Callose synthase (CaSy) were up-regulated in the infected

sugarcane with white leaf symptom.
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Figure 1.

Sugarcane white leaf phytoplasma dosages estimated by PCR and biochemical changes in

leaves of 24 samples of the 2 months old ratoon canes. WL : leaf sample with full white symptom from

white leaf hill. WG : leaf sample with partial white symptom from white leaf hill. G: symptomatic leaf

sample from non symptom hill.

1 -9 : non symptomatic leaf samples from clean seedcane planted

originated by tissue culture propagation. 700 bp: high dosage phytoplasma concentration (1+ to 4+). 210

bp: low phytoplasma concentration (1+ to 4+). A. Sugarcane white leaf phytoplasma dosages and MDA

concentration. B: Sugarcane white leaf phytoplasma dosages and total protein. C. Sugarcane white leaf

phytoplasma dosages and proline.
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Figure 2. Sugarcane white leaf phytoplasma dosages estimated by PCR and biochemical changes in
leaves of 24 samples of the 2 months old ratoon canes. WL : leaf sample with full white symptom from
white leaf hill. WG : leaf sample with partial white symptom from white leaf hill. G: symptomatic leaf
sample from non symptom hill. 1 -9 : non symptomatic leaf samples from clean seedcane planted
originated by tissue culture propagation. 700 bp: high dosage phytoplasma concentration (1+ to 4+). 210
bp: low phytoplasma concentration (1+ to 4+). A. Sugarcane white leaf phytoplasma dosages and APX
activities. B: Sugarcane white leaf phytoplasma dosages and hydrogen peroxide. C. Sugarcane white leaf

phytoplasma dosage and phenolic compounds.




v Aa <3

9 4 @ 1 1 1 1 J @ 1 1
mmumﬂiimau"lmu GPX fmm‘wu”n"l,uﬁmwmmnmww3Nﬂqumaﬂwﬁﬂﬂaau
[ =1 [ ~ o 9 = 1 1 1 a dy
IBULAYINUNANIAYNINITNATDULLA “INL!’LT@Q’N@WH]%%J?JUVI“LHTIGLHﬂ'liG]@']Jﬁ‘l!E]WlE]ﬂ']W]@L‘]fE]Iiﬂ

Ty ludes (1w 3)

. A = = - -
szaiialuamuazAanssuaulyd GPX Tutluaas
12

10 et e e e S

700 bp

210 bp

2 GPX (x10 unit)

suiuifanasAanssa GPY

L= B B T = o]
0 90U 9o 9o g g 9o Qg

il
iUz
U3
Giud
Gius
Giug
Giu7
Gius
Gus

— N M = A N M
zzzzzzz

dgatdan

Figure 3. Sugarcane white leaf phytoplasma dosages estimated by PCR and GPX activities in leaves of
24 samples of the 2 months old ratoon canes. WL : leaf sample with full white symptom from white leaf
hill. WG : leaf sample with partial white symptom from white leaf hill. G: symptomatic leaf sample from
non symptom hill. 1-9: non symptomatic leaf samples from clean seedcane planted originated by tissue
culture propagation. 700 bp: high dosage phytoplasma concentration (1+ to 4+). 2 1 0 bp: low

phytoplasma concentration (1+ to 4+).
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Figure 4. Expression of genes Sucrose synthase (SuSy), Inveratse (Inv), Alcohol dehydrogenase I (Adhl) and

Lipid peroxidase (Lox) in healthy and white leaf sugarcane samples.
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