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Fomneaasii 3.9 Study on quantity of sugarcane phytoplasma from tissue culture with

expression of white leaf disease in the field.
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ABSTRACT

Study on quantity of sugarcane phytoplasma from tissue culture with the fertilizer
formula. For information expressed white leaf disease of sugarcane seedlings with different
quantity of phytoplasma when applied to production in seedcane field. The study was
conducted at the field and in biotechnology laboratory of Khon Kaen Field Crops Research
Center in 2013-2015. The results show that the seedlings are infected have survival rate after
transplant in similarly. Plant cane don’t show white leaf disease symptom. Phytoplasma haven't
interaction with fertilizer formula. Plant cane from seedling disease free has average high yield
11.1 tons/rai. Fertilizer on the soil analysis + dolomite has average high yield 11.3 tons/rai in
plantcane. Sugarcane stocks have emergence 76.7-82.1 percentage. Fertilizer on the soil analysis
+ dolomite have + micro nutrients (ZnSO,) diagnose pytoplasma was detected at low levels.

Ratoon cane from seedling infected phytoplasma at low levels has high yield 4.0
tons/rai. Fertilizer on the soil analysis + dolomite + micro nutrients (ZnSOy4) has high yield 3.3
tons/rai. Ratoon cane show white leaf disease symptom 1.93-3.99 percentages. Ratoon cane
from seedling infected phytoplasma at low levels show white leaf disease symptom 1.9 3
percentage. Ratoon cane from seedling disease free with fertilizer on the soil analysis +

dolomite diagnose pytoplasma was detected at low levels.

Key word : white leaf disease, seedcane field, fertilizer
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Table 1 Survival rate of seedling at 1%2 month after planting in field.

Disease Disease at Disease at

Treatments \ Rate of phytoplasma in seedling free low level high Mean
(%) (%) level (%)

Fertilizer on the soil analysis 96.67 98.00 94.67 96.45
Fertilizer on the soil analysis + dolomite 95.33 97.33 97.33 96.66
Fertilizer on the soil analysis + dolomite + micro

©utrients (ZnSOy) 97.33 98.67 90.67 95.56
Not fertilizer 97.33 98.00 96.67 97.33

Mean 96.67 98.00 94.84

Table 2 Tillering of sugarcane show white leaf disease symptom at harvesting 11 month.

Disease Disease at Disease at

Treatments \ Rate of phytoplasma in seedling free low level high Mean
(%) (%) level (%)
Fertilizer on the soil analysis 0 0 0 0
Fertilizer on the soil analysis + dolomite 0 0 0 0
Fertilizer on the soil analysis + dolomite + micro 0 0 0 0

nutrients (ZnSO,)
Not fertilizer 0 0 0 0

Mean 0 0 0




Table 3 The length of stalks at harvesting 11 month.

Disease at Disease at
Disease
low high
Treatments \ Rate of phytoplasma in seedling free Mean
level level
(cm.)
(cm.) (cm.)
Fertilizer on the soil analysis 162 178 182 174
Fertilizer on the soil analysis + dolomite 167 194 173 178
Fertilizer on the soil analysis + dolomite + micro
nutrients (ZnSO,) 185 206 162 184
Not fertilizer 191 182 186 186
Mean 176 190 176
CV (%) = 18.54
Table 4 The number of stalk at harvesting 11 month.
Disease Disease at  Disease at
Treatments \ Rate of phytoplasma in seedling free low level high level Mean
(stalks/rai)  (stalks/rai)  (stalks/rai)
Fertilizer on the soil analysis 7918 7221 7754 7631
Fertilizer on the soil analysis + dolomite 7426 8985 7467 7959
Fertilizer on the soil analysis + dolomite + micro
9969 8287 6810 8356
nutrients (ZnSOy)
Not fertilizer 8041 7754 8123 7973
Mean 8338 8062 7538

CV (%) = 14.90



Table 5 Yield of sugarcane at harvesting 11 month.

Disease  Disease at
Disease
. . at low high
Treatments \ Rate of phytoplasma in seedling free Mean
level level
(tons/rai)
(tons/rai)  (tons/rai)
Fertilizer on the soil analysis 8.3 9.6 9.2 9.0
Fertilizer on the soil analysis + dolomite 8.8 13.2 11.8 11.3
Fertilizer on the soil analysis + dolomite + micro
nutrients (ZnSOy) 13.6 124 7.8 11.2
Not fertilizer 10.9 9.4 9.7 10.0
Mean 10.4 11.1 9.6
CV (%) = 36.24
Table 6 Germination of sugarcane stalk at harvesting 11 month.
Disease Disease
Disease
at low at high
Treatments \ Rate of phytoplasma in seedling free Mean
level level
(%)
(%) (%)
Fertilizer on the soil analysis 717 76.7 93.3 80.6
Fertilizer on the soil analysis + dolomite 80.0 81.7 88.3 83.3
Fertilizer on the soil analysis + dolomite + micro
nutrients (ZnSO,) 76.7 90.0 60.0 75.6
Not fertilizer 78.3 80.0 68.3 75.6
Mean 76.7 82.1 77.5

CV (%) = 28.89



Table 7 Inspection results phytoplasma of sugarcane stalk at harvesting 11 month.

Rate of
phytoplasma in

seedling

Rate of fertilizer

Rate of phytoplasma

Not detect
(0-0.5 copy/ul
in 25 ng plant

Detect at low  Detect at high
level (0.5-1 level (1-100

copy/ulin 25 copy/ul in 25

Detect at very
high level (> 100
copy/ul in 25 ng

DNA) ng plant DNA)  ng plant DNA) plant DNA)
Code color
blue green orange red

Disease free

Fertilizer on the soil
analysis

Fertilizer on the soil
analysis + dolomite
Fertilizer on the soil
analysis + dolomite +
micro nutrients
(ZnSO,)

Not fertilizer

Disease at low

level

Fertilizer on the soil
analysis

Fertilizer on the soil
analysis + dolomite
Fertilizer on the soil
analysis + dolomite +
micro nutrients
(ZnS0O,)

Not fertilizer

Disease at high

level

Fertilizer on the soil
analysis

Fertilizer on the soil
analysis + dolomite
Fertilizer on the soil
analysis + dolomite +

micro nutrients




(ZnSO4)

Not fertilizer

Explanation

blue color= Not detected phytoplasma, It can be propagated.

green color = Detected phytoplasma at low level, It can be propagated, not show white leave disease in
plantcane or ratoon.

orange color = Detected phytoplasma at high level, maybe show white leave disease in plantcane or ratoon.

red color = Detected phytoplasma at very high level, sugarcane show white leave disease.

Table 8 The length of ratoon stalks at harvesting 11 month.

Disease Disease
Disease
at low at high
Treatments \ Rate of phytoplasma in seedling free Mean
level level
(cm.)
(cm.) (cm.)
Fertilizer on the soil analysis 123 115 124 121
Fertilizer on the soil analysis + dolomite 100 141 105 115
Fertilizer on the soil analysis + dolomite + micro
nutrients (ZnSO,) 118 123 92 111
Not fertilizer 109 119 137 122
Mean 112 125 114
CV (%) = 21.40
Table 9 Yield of ratoon cane at harvesting 11 month.
Disease Disease
Disease
' ' at low at high
Treatments \ Rate of phytoplasma in seedling free Mean
level level
(tons/rai)
(tons/rai)  (tons/rai)
Fertilizer on the soil analysis 2.4 3.1 3.3 2.9
Fertilizer on the soil analysis + dolomite 0.9 54 2.1 2.8

Fertilizer on the soil analysis + dolomite + micro

nutrients (ZnSO,) 5.1 3.6 1.3 3.3



Not fertilizer 3.4 4.0 1.9 3.1
Mean 3.0 4.0 2.2
CV (%) = 35.82
Table 10 The number of ratoon stalk at harvesting 11 month.
Disease Disease
Disease
_ _ at low at high
Treatments \ Rate of phytoplasma in seedling free Mean
_ level level
(stalks/rai)
(stalks/rai)  (stalks/rai)
Fertilizer on the soil analysis 5194 4522 5728 5148
Fertilizer on the soil analysis + dolomite 3246 6655 3988 4630
Fertilizer on the soil analysis + dolomite + micro
nutrients (ZnSOy) 5774 5241 2620 4545
Not fertilizer 4591 5426 6632 5550
Mean 4701 5461 4742

CV (%) = 29.62

Table 11 Tillering of ratoon cane show white leaf disease symptom at harvesting 11 month.

Disease Disease
Disease

at low at high
Treatments \ Rate of phytoplasma in seedling free Mean

level level

(%)
(%) (%)

Fertilizer on the soil analysis 7.02 0.00 7.90 4.97
Fertilizer on the soil analysis + dolomite 512 5.33 2.47 4.31



Fertilizer on the soil analysis + dolomite + micro

nutrients (ZnSQO,) 2.62 1.19 2.56 2.13
Not fertilizer 1.19 1.19 2.38 1.59
Mean 3.99 1.93 3.83

CV (%) = 143.71

Table 12 Inspection results phytoplasma of ratoon cane stalk at harvesting 11 month

Rate of
phytoplasma in Rate of fertilizer

seedling

Rate of phytoplasma

Not detect
(0-0.5 copy/ul

Detect at low  Detect at high
level (0.5-1 level (1-100
in 25 ng plant

copy/ulin 25 copy/ul in 25

Detect at very
high level (> 100
copy/ul in 25 ng

DNA) ng plant DNA)  ng plant DNA) plant DNA)
Code color
blue green orange red

Fertilizer on the soil

analysis

Fertilizer on the soil

analysis + dolomite
Disease free Fertilizer on the soil
analysis + dolomite +
micro nutrients

(ZnSO,)

Not fertilizer

Fertilizer on the soil
Disease at low  analysis
level Fertilizer on the soil

analysis + dolomite




Fertilizer on the soil
analysis + dolomite +
micro nutrients
(ZnSOy)

Not fertilizer

Disease at high

level

Fertilizer on the soil
analysis

Fertilizer on the soil
analysis + dolomite
Fertilizer on the soil
analysis + dolomite +
micro nutrients
(ZnSO,)

Not fertilizer

Explanation

blue color= Not detected phytoplasma, It can be propagated.

green color = Detected phytoplasma at low level, It can be propagated, not show white leave disease in

plantcane or ratoon.

orange color = Detected phytoplasma at high level, maybe show white leave disease in plantcane or ratoon.

red color = Detected phytoplasma at very high level, sugarcane show white leave disease.

12.27A0UN

Table 1 Inspection results white leave disease with Nested PCR method.

Rate of No. of detected
Number of Type /
phytoplasma in 700 bp | 210 bp | 210 bp VUELYR)
Sampling Category
seedling ++++ + +/-
Disease free 10 leaves - 2 8 Disease free
Disease free Or Disease
Disease at low level 10 leaves - 5 5
at low level
Disease at high level 10 leaves - 10 - Disease at low level
Table 2 Soil analysis
Depth OM Avail P | Exch. K | Exch. Ca | Exch. Mg | Exch. Zn
pH
(cm.) (%) (ppm) (ppm) (ppm) | (ppm) (ppm)




0-20

a.57

0.44

46.74

69

65

13

0.16

20-50

491

0.32

31.87

43

163

15

1.15




