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Figure 1. Diagramatic illustration of biochemical components changes in sugarcane seedlings var. KK3 derived

from white leaf infected seedcanes ages 4 weeks old at 2 and 4 days post-treatment in the control environment

chamber conditioned with 33 °C temperature, 55% RH, 20,000 LUX light density, 14/10 hrs light/dark periods,
no water. APX : ascorbate peroxidase, GPX: guaicol peroxidase, MDA : malondialdehyde. Control : non-

treatment with normal watering.
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Table 1. White leaf disease phytoplasma concentration based on 165-23S rDNA nested-PCR and secA gene

detection methods in Leaf of sugarcane var. KK3 seedlings derived from white leaf infected seed canes at pre-

treatment and leaf color at 5 and 90 days post-treatment in the control environment chamber conditioned

with 33 °C temperature, 55% RH, 20,000 LUX light density, 14/10 hrs light/dark periods, no water. G : green, WG

: white and green, W : white

Phytoplasma concentration 90 days
cells/pl in 25 ng plant DNA Leaf no. / symptom 5 days post treatment post
treatment
No. concentration 700 bp 210 bp SecA 1 2 3 a4 5
1inT1 100,000 4+ 4+ 4+ WG/D WG/D WG/WG W/W W/W dry
1inT2 10,000 4+ 4+ 3+ WG/D WG/D WG/W WG/W W/W dry
1inT3 100,000 4+ 4+ 4+ WG/D WG/D WG/WG WG/W W/W dry
1inT4 100,000 4+ 4+ 4+ WG/D WG/D WG/W W/W - dry
2inT1 10 1+ 4+ 3+ G/D G/G G/D G/D G/WG dry
2inT2 10 0.5+ 4+ 1+ G/D G/D G/D G/G G/WG dry
2inT3 <10 - 4+ +/- D/D G/D G/G G/G - dry
2inT4 <10 1+77 4+ 2+ G/D G/G G/G G/G G/G dry
3inT1 1000 3+ 4+ 3+ D/D G/D G/D G/WG G/WG dry
3inT2 10 1+ 4+ <0.5+ G/D G/D G/D G/WG G/WG dry
3inT3 <10 - 4+ +/- G/D G/WG G/WG G/WG - dry
3inTd 100 2+ 4+ 3+ G/D G/WG G/- - - dry
3inT5 1000 a+ 4+ 2+ G/G G/WG WG/W WG/W -/W dry
4inT1 100,000 4+ 4+ 4+ G/D G/WG G/WG G/WG G/WG dry
4inT2 10 0.5+ 4+ 1+ G/D G/D G/D G/D - shoot GW
4inT3 1000 3+ 4+ 3+ G/WG G/WG G/WG G/WG G/WG dry ang
4inTd <10 - 4+ +/- G/G G/D G/- - - shoot G
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yilaludwuiy welifenn1sluvnn wuniwslussaudivaewsellen wseUszain 1 09 <10 Wwad ¢o
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Table 2 biochemical components changes in sugarcane seedlings var. KK3 derived from white leaf infected
seed canes ages 4 weeks old at 2 and 4 days post-treatment in the control environment chamber conditioned
with 33 °C temperature, 55% RH, 20,000 LUX light density, 14/10 hrs light/dark periods, no water. APX :
ascorbate peroxidase, GPX: guaicol peroxidase, MDA : malondialdehyde. Control : non-treatment with normal

watering

Biochemical Sample set average (mg/g FW)
substances Test Control
Chlorophyll 1 0.30 0.29
2 0.54 0.41
3 0.66 0.39
4 0.61 0.69
Total sugar 1 1.20 1.32
2 1.65 1.45
3 0.69 0.90
a 0.94 1.31
Total starch 1 3.30 3.21
2 3.51 4.31
3 3.81 4.66
4 4.68 4.12
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Aady 35.11 & 2.87 me/L (Fig. 1)
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Figure 1. APX enzyme activities and hydrogen peroxide concentrations in sugarcane var KK3 seedlings KK3
derived from white leaf infected seed canes ages 4 weeks old set 1-6 at pre-treatment in the control

environment chamber
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Figure 2. APX enzyme activities and hydrogen peroxide concentrations in sugarcane var KK3 seedlings KK3

and LK92-11 derived from white leaf infected seed canes ages 4 weeks old set 1-6 at pre-treatment in the

control environment chamber. WL1-1 to WL18-5 : KK3; WL19-1 to WL20-4 : LK92-11
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Figure 3. White leal symptom expression in sugarcane seedlings in top leaf at day 1, 27, 63, 109 and 142 days
after planting. G: green, GW: green/white; W: white. - : died. Odd : planting in warin soil surface series; even

number planting in Kampaensaen soil series.
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Figure 4. White leaf symptom expression in sugarcane seedlings derived from white leaf infected seed canes
planting in warin soil surface series (left) and in Kampaensaen soil series (right) at day 1-142 days after

planting.
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12. ATARNUIN
Table 1. Leaf color in sugarcane var. KK3 seedlings derived from white leaf infected seedcanes at post-

treatment in the control environment chamber conditioned with 33 °C temperature, 55% RH, 20,000 LUX light
density, 14/10 hrs light/dark periods, no water. G : green, WG : white and green, W : white

Bud Leaf Pre-treatment  Post-treatment leaf symptom  Post-treatment leaf symptom

Stalk no.
no. no. symptom at 3 days recovery at 90 days recovery

KK3 T10 1 1 WG Brown, wilting, dry died
2 WG WG, dry tip died

3 WG WG, dry tip died

4 W WG, dry tip died

5 W W, dry tip died

2 1 WG Brown, wilting, dry died
2 WG Brown, wilting, dry died

3 WG W, dry tip died

4 WG W, dry tip died

5 W W, dry tip died

3 1 WG Brown, wilting, dry died
2 WG Brown, wilting, dry died

3 WG WG, dry tip died

4 WG W, dry tip died

5 W W, dry tip died

4 1 WG Brown, wilting, dry died
2 WG Brown, wilting, dry died

3 WG W, dry tip died

4 w W, dry tip died

KK3 T11 1 1 G, dry tip Brown, wilting, dry died
2 G G dry tip died

3 G Brown, wilting, dry died

4 G G dry tip died

5 G WG, dry tip died

2 1 G Brown, wilting, dry died
2 G Brown, wilting, dry died

3 G G dry tip died

4 G G dry tip died

5 G WG, dry tip died

3 1 Brown, wilting, Brown, wilting, dry died
2 G Brown, wilting, dry Died

3 G dry tip died

a G dry tip died




Table 1. Cont.
Bud Leaf Pre-treatment  Post-treatment leaf symptom Post-treatment leaf symptom
stalk no. no. no. symptom at 3 days recovery at 90 days recovery
5 G G dry tip died
KK3 T12 1 1 Brown, wilting, Brown, wilting, dry died
2 G Brown, wilting, dry died
3 G Brown, wilting, dry died
4 G WG (40% recover) brown tip died
5 G WG (60% recover) brown tip died
6 - WG (100% recover) died
2 1 G brown tip, Brown, wilting, dry died
2 G Brown, wilting, dry died
3 G brown tip Brown, wilting, dry died
4 G brown tip WG (40% recover)brown tip died
5 G brown tip WG (50% recover)brown tip died
6 - New shoot (100% recover) died
3 1 G brown tip Brown, wilting, dry died
2 G brown tip WG (20% recover)brown tip died
3 G brown tip WG (40% recover) brown tip died
4 G brown tip WG (60% recover) brown tip died
a4 1 G brown tip died
2 G brown tip New shoot (WG died
3 G brown tip died
KK3 T12 5 1 G brown tip G died
2 G WG (40% recover)brown tip died
3 WG W (10% recover)brown tip died
4 WG W (50% recover)brown tip died
5 - W new shoot died
KK3 T8 6 1 G Brown, wilting, dry died
2 G WG (50% recover)brown tip died
3 G WG (20% recover)brown tip died
4 G WG (60% recover)brown tip died
5 G WG brown tip died
7 1 G Brown, wilting, dry 2 shoots
2 G G yellow (50% recover)orown tip 1t shoot 5 leaves: G-G-G-GW-
3 G G yellow (60% recover)orown tip  2n shoot 4 leaves : G-G-G-WG
a G G yellow (10% recover)brown tip
8 1 G Brown, wilting, dry died
2 G WG (10% recovery) died
3 G WG (40% recover)orown tip died
4 G WG (70% recover)brown tip died
5 G WG (80% recover)brown tip died
9 1 G New shoot G New shoot 3 leaves : G-G-G
2 G brown tip
3

16
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Table 2. White leaf disease phytoplasma concentration based on 165-23S rDNA nested-PCR and secA gene
detection methods in Leaf of sugarcane var. KK3 and LK92-11 seedlings derived from white leaf infected seed

canes at pre-treatment in the control environment chamber.

4+ : highest phytoplasma concentration (1000-10000 cells/ul in 25 ng plant DNA). WL1-1 to WL18-5 : KK3
WL19-1 to WL20-4 : LK92-11

No. 700 bp 210 bp Sec A Disease Phytoplasma conc. Pretreat Post treat
color copy/plin 25 ng plant Leaf color leaf color
WL1-1 - +/- +/- <0.5 YG G
WL1-2 - +/- +/- <0.5 YG G
WL1-3 - +/- +/- <0.5 YG G*
WL1-4 - 4+ +/- <10 YG G
WL1-5 - +/- +/- <0.5 YG G
WL2-1 - 4+ +/- <10 YG G
WL2-2 - +/- +/- <0.5 YG G
WL2-3 - +/- +/- <0.5 YG G
WL2-4 - +/- +/- <0.5 YG G
WL2-5 - +/- +/- <0.5 YG G
WL3-1 - 0.5+ - [ >0.5 YG G
WL3-2 - +/- +/- <0.5 YG G
WL3-3 - 2+ v [ 0.5 YG G
WL3-4 - +/- +/- <0.5 YG G
WL3-5 - +/- +/- <0.5 YG G /died
WLa-1 - 1+ [ >0.5 YG G /died
WL4-2 - +/- +/- <0.5 YG G /died
WL4-3 - 4+ +/- <10 YG G /died
WL4-4 - 4+ +/- <10 YG G /died
WL4-5 - +/- +/- <0.5 YG G /died
WL5-1 - +/- +/- <0.5 YG G /died
WL5-2 - +/- +/- <0.5 YG G /died
WL5-3 - +/- +/- <0.5 YG G /died
WL5-4 - +/- +/- <0.5 YG G
WL5-5 - +/- 0.5+ 10 YG G /died
WL6-1 - +/- 0.5+ 10 YG G /died
WL6-2 - +/- 0.5+ 10 YG G /died
WL6-3 - +/- 0.5+ 10 YG G /died
WL6-4 - +/- 0.5+ 10 YG G
WL6-5 - +/- +/- <0.5 YG G
WLT7-1 - +/- +/- <0.5 G G /died
WLT7-2 - +/- <0.5+ <0.5 G G /died
WLT7-3 - +/- <0.5+ <0.5 G G /died
WLT7-5 - +/- <0.5+ <0.5 G G /died
WL8-1 - +/- +/- <0.5 G G /died
WL8-3 - +/- +/- <0.5 G G /died
WL8-4 - +/- <0.5+ <0.5 G G /died
WL8-5 - +/- <0.5+ <0.5 G G /died
WL9-1 - +/- +/- <0.5 G G /died




Table 2 Cont.

No. 700 bp 210 bp Sec A Disease Phytoplasma conc. Pretreat Post treat
color copy/ul in 25 ng plant Leaf color leaf color
WL9-2 - +/- +/- <0.5 G G /died
WL9-3 - +/- +/- <0.5 G G /died
WL9-5 - +/- +/- <0.5 G G
WL10-1 - +/- +/- <0.5 dry G /died
WL10-2 - 4+ +/- <10 dry G /died
WL10-3 - +/- +/- <0.5 dry G /died
WL10-5 - +/- +/- <0.5 dry G /died
WL11-1 - 4+ +/- <10 dry G /died
WL11-3 - +/- +/- <0.5 dry G /died
WL11-4 - +/- +/- <0.5 dry G /died
WL11-5 - 2+ A >0.5 dry G /died
WL12-1 - +/- +/- <0.5 dry G /died
WL12-2 - +/- +/- <0.5 dry G /died
WL12-3 - +/- +/- <0.5 dry G /died
WL12-4 - +/- +/- <0.5 dry G /died
WL13-1 - +/- +/- <0.5 dry G /died
WL13-2 - +/- +/- <0.5 dry G /died
WL13-3 - +/- +/- <0.5 dry G /died
WL13-4 - +/- +/- <0.5 dry G /died
WL14-2 - +/- +/- <0.5 dry G /died
WL14-3 - +/- +/- <0.5 dry G /died
WL14-4 - +/- +/- <0.5 dry G /died
WL14-5 - 4+ +/- <10 dry G /died
WL15-2 - 2+ v >0.5 dry G /died
WL15-3 - +/- +/- <0.5 dry G /died
WL15-4 - 4+ +/- <10 dry G /died
WL15-5 - 4+ +/- <10 dry G /died
WL16-1 - 4+ +/- <10 - -
WL16-2 - 4+ +/- <10 - -
WL16-4 - 3+ +/- 1 - -
WL17-1 - +/- +/- <0.5 - b
WL17-2 - 4+ +/- <10 - -
WL17-3 - 0.5+ A >0.5 - -
WL17-4 - +/- +/- <0.5 - -
WL17-5 - +/- +/- <0.5 - -
WL18-2 - 4+ +/- <10 - -
WL18-3 - 4+ +/- <10 - -
WL18-4 - 4+ +/- <10 - -
WL18-5 - 4+ +/- <10 - -
WL19-1 - 4+ +/- <10 - -
WL19-2 - 4+ +/- <10 - -
WL19-3 0.5+ 4+ «+ P 10 - -
WL19-4 - 4+ +/- <10 - -
WL20-1 - 4+ +/- <10 - -
WL20-2 <0.5+ 4+ 1+ 100 - -
WL20-3 <0.5+ 4+ 2+ 1,000 - -
WL20-4 1+ 4+ 4+ 100,000 - -

18



