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Abstract

This project consists of three stages: 1) Tissue culture of sugarcane stick PHYTOPLASMA plasma
synthetic derivative elements of a fifth experiment 2 ) transplanting of the seedlings cane
experimental part to grow in pots inside the plant nets 3) sugarcane grow in the field with
nutrient management, the first step is study of the effect of minus and increasing the nutrients
that plants need much less certain, and the pH of the synthetic affecting performances.
symptoms of a white cane shoots in in vitro. The results showed that shoots cane cultured on
modified MS media after 4 times subculture (4 month), overall survival up to 75.3% and the
multiple shoot cane up to a maximum of 171.3 and disappear white leaf disease symptom.

Multiple shoot cane appear white leaf disease symptom in modified MS media without zinc
sulfate and apply ammonium nitrate 2 times after the third and second times subculture
respectively. Furthermore the modified MS media without zinc sulfate and manganese sulfate,
there are not manganese sulfate, potassium dihydrogen phosphate and ferrous sulphate and
sodium EDTA. They induce brown color multiple shoot after the first and second subculture.
(1.63 leaf color score) respectively and died at 30 days. The second step, the results show
normal sugarcane plant all of treatment to growing up at 6 months. Finally, at the last step to
grow sugarcane plant in the field. There are 4 treatments as 1) 1) fertilizer by farmers 1) fertilizer
by farmers 2) fertilizer based on the soil analysis 3) fertilizer based on the analysis of NPK and
adding elemental silicon and 4) fertilizer-based the analysis N rate is two times the experiment
with sugarcane planting K95-84 var. The results do not found white leaf disease symptom and

yield, yield components and CCS no statistically significant differences in all treatments.
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Table 1 The effect of reducing or increasing the nutrients in media to survival and number of

shoot cultural sugarcane

Treatment After culture subculture 1 subculture 2 subculture 3
survival survival survival survival
(%) | Shootno. | (%) Shootno. | (%) |Shootno.| (%) |Shoot no.
1 64.4a 46.6a 52.5a 67.3a 59.0ab 72.0a 61.5a 35.0a
2 53.3a 26.0ab 34.3ab 14.6b - - - -
3 56.6ab 28.6ab 22.1b 7.33b 76.1a 53.3ab - -
4 57.7ab 39.3ab 28.6ab 40.0ab 68.7a 52.6ab 44.2ab 44.3a
5 55.5ab 23.3ab 34.0ab 22.0b 39.0b 16.0c 23.8b 9.66b
6 25.5b 9.33b - - - - - -
CV (%) 36.3 32 69 62.4 73.8 60.8 100 100

Table 2 Changes the color of sugarcane leaves after culture in in vitro

Colur leaf (score 1-5)
Treatment After culture
0 3 6 9 12 | 17 | 22 27 30
1 3.10 | 3.26 | 2.80 | 2.83 | 286 |2.73| 2.56 | 2.80a |2.56a
2 323|330 | 280 | 273|290 |250]| 2.13 |2.60ab|2.40a
3 3.06 | 3.30 | 2.76 | 253 | 2.63 |2.60| 2.56 | 1.90d |2.20b
4 3.06 | 3.30 | 296 | 290 | 2.83 |2.63| 2.43 |2.36bc|2.53ab
5 3.16 | 3.40 | 2.83 | 2.83 | 2.63 |2.60| 2.23 [2.56a c2.23ab
6 3.26 | 3.30 | 3.00 | 3.06 | 3.00 {2.80| 2.63 |2.16cd[2.26ab
CV (%) | 729|154 | 246 | 273|204 |123| 137 | 10.1 | 851
subculture 1
Treatment 0 3 6 9 12 | 17| 22 27 30




1 246 | 2.53 | 233 | 2.20 | 2.16 |2.33]2.40a |2.33ab| 2.40

283 | 230 | 220 | 250 | 2.56 |2.50|2.66a | 2.46a | 2.56

2.66 | 2.43 | 2.30 | 2.20 | 2.30 |2.33 2.20ab|2.26ab| 2.26

2
3 2.63 | 256 | 236 | 2.26 | 2.26 |2.46 |2.30ab|2.40ab| 2.43
4
5

250|270 | 240 | 240 | 1.53 | 1.53|1.56ab|1.60ab| 1.60

6 263|236 | 233 | 1.73 | 1.60 |1.60|0.83b| 0.86b -

CV (%) | 122 | 17.1| 143 | 30.3 | 30.3 |29.5| 28.6 | 44.2 | 45.4

subculture 2

Treatment| 0 3 6 9 12 17 22 27 30

1 286 | 280 | 273 | 2.60 | 2.63 |2.66| 2.73 | 2.60 | 2.60

260 | 253|240 | 1.63 | 1.73 |1.60| 1.53 | 1.46 -

260 | 256 | 2.63 | 2.63 | 2.63 |2.56| 256 | 2.56 | 2.63

2
3 273|243 | 270 | 266 | 2.70 |2.46| 246 | 1.60 | 1.70
q
5

255|240 | 240 | 260 | 2.70 |2.40| 245 | 2.65 | 2.70

6 - - - - - - - - -

CV (%) | 475 | 536 | 36.0 | 36.8 | 36.9 |36.5| 547 | 547 | 5.47

subculture 3

Treatment| 0 3 6 9 12 17 22 27 30

1 2.65a|2.76a|2.73a|2.73a | 2.80a [2.73a| 2.73a | 2.73a | 2.73a

2.55ab|2.55abj2.71abj2.45abf2.51abj2.55b| 2.55b | 2.55b |2.55b

2
3 2.45b |1.30bc|1.30bc|1.30bc|1.30bc| - - - -
4
5

2.55ab|2.55ab]2.55abj2.40ab| 2.73a |2.50b| 2.50b | 2.50b |2.50b

6 - - - - - - - - -

CV (%) |280|280|280]|353| 173086219 | 1.17 | 0.84

In the same row and column with the same letter are not significance at 95% confidence level
using DMRT

(Tl= MMS, T2= MMS; no ZnSos, T3=MMS; x2NH,;NO; plus, Td= MMS; x2MnSO, with ¥ ZnSo,
plus, T5= MMS; x2 KNOs, CaCl,, KH,PO4 with Y2 ZnSoy plus and T6= MMS; no ZnSog and MnSQO,)

Table 3 The effect of reducing or increasing the nutrients in media to survival and number of

shoot cultural sugarcane

Treatment After culture subculture 1 subculture 2 subculture 3




survival survival survival survival
(%) | Shootno. | (%) |Shootno.| (%) | Shoot no. (%) Shoot no.
1 86.6 a6 76.2 101.3 90.3a 112.6 75.3 171.3a
2 76.6 54.6 69.3 77.3 64.3b 62.6 56.6 33.3b
3 76.6 47.3 82.3 85.3 74.8ab 61.3 53.3 71.3b
4 66.6 49.3 70.4 85.3 71.3ab 80.6 64.3 112.6ab
CV (%) 21.9 36.1 19.0 40.3 18.2 51.6 21.7 53.1

Table 4 Changes the color of sugarcane leaves after culture in in vitro

Colur leaf (score 1-5)
Treatment After culture
0] 3 6 9 12 |17 | 22 | 27 30
1 2.832.76|2.76|2.762.90a |2.64|2.51| 2.67 | 2.83
2 2.73(2.62(2.60(2.51(2.43c (2.52|2.43| 2.41 | 2.61
3 2.7512.68(2.63|2.572.71ab|2.61(2.49| 2.60 | 2.74
a4 2.76)12.8112.76|2.622.58bc|2.42(2.46| 2.55 | 2.71
CV (%) [3.72139 |42 |58| 50 |7.0[49| 85 |4.74
subculture 1
Treatment 0| 3 | 6 | 9 12 | 17 | 22 | 27 30
1 2.46/2.62|2.76|2.83| 2.83 |2.83|2.83| 2.83 | 2.83
2 2.4412.55(2.61(2.61| 2.61 |2.61(2.61| 2.61 | 2.61
3 2.51|12.62(2.66|2.76| 2.76 |2.76|2.76| 2.716 | 2.76
a4 2.52/2.72(2.73|2.84| 2.84 |2.84|2.84| 2.84 | 2.84
CV (%) |36|44 |42 |58| 58 |58|58| 58 | 58
subculture 2
Treatment 0 | 3 6 9 12 |17 | 22 | 27 30
1 2.85(2.85(2.88(2.83| 2.83 [2.86(2.95|2.95a|2.98a
2 2.9012.90(2.80|2.75| 2.78 |2.80(2.81|2.81b|2.85b




3 2.80[2.80|2.78|2.78| 2.78 |2.83|2.85[2.88ab| 2.98a
a4 2.86/2.86(2.83|2.81| 2.85 |2.86|2.86[2.86abj2.90ab
CV (%) [2.37|2.37| 23|32 | 24 |29 |2.84| 1.94 | 2.36
subculture 3
Treatment] 0 | 3 6 9 12 | 17 | 22 | 27 30
1 2.85/2.85| 2929|301 | 3 |3.06] 3.01 |3.03a
2 2.83/2.83]2.83|2.85| 2.90 |2.85|2.85| 2.86 |2.71b
3 2.9(2.85(2.85|2.96| 3.03 |3.01(2.98| 2.98 |2.98a
a4 3.01 3.0 [3.05[3.05| 3.01 [3.06]3.05| 3.05 |3.10a
CV (%) [5.385.38|5.35|4.73| 4.65 |5.54|5.40| 5.22 | 3.05

In the same row and column with the same letter are not significance at 95% confidence level

using DMRT

(T1= MMS, T2= MMS; no MnSQq, T3= MMS; %2 MnSO,4 plus and Td= MMS; x2 MnSOy,)

Table 5 The effect of pH nutrients in media to survival and number of shoot cultural sugarcane

Treatment| After culture subculture 1 subculture 2 subculture 3
survival survival survival survival
(%) | Shoot no. | (%) | Shootno.| (%) |Shootno.| (%) | Shoot no.

1 76.6b 22.6ab 89.5 22 51 24.6 66.4 41.3

2 90.0a 24.0a 72.7 16.6 63.2 22 56.6 233

3 80.0ab | 14.6ab 69.4 20.6 65.5 233 a4.8 31.3

4 73.3b 14.0ab 73.1 16 62.7 22 a4.4 22.6

5 80.0ab 11.3b 84.1 10.6 75.5 133 29.3 10.6

CV (%) | 7.22 39.3 39.2 77.3 29 86.5 aa.7 100




Table 6 Changes the color of sugarcane leaves after culture in in vitro

Colur leaf (score 1-5)
Treatment After culture
0 3 6 9 12 | 17 | 22 | 27 | 30
1 267 | 233|246 | 252|270 | 2.77 | 2.83 [290a| 2.74
2 257 | 245|235 1245|271 | 280 | 2.76 |2.62b| 2.58
3 268 | 245|248 | 245 | 2.74 | 2.83 | 2.75 [2.73ab| 2.67
4 2.66 | 240 | 239 | 246 | 2.66 | 2.73 | 2.75 [2.81ab| 2.73
5 2.70 | 2.39 |2.3dA| 2.53 | 259 | 2.80 | 2.75 [2.68ab| 2.63
CV (%) | 9.01 | 3.60 | 4.20 | 5.60 | 6.10 | 5.60 | 4.60 | 5.00 | 11.6
subculture 1
Treatment] O 3 6 9 12 17 22 27 30
1 2.70 | 2.70 | 2.70 |2.73b |2.78bcj2.80bc| 2.83b [ 2.91b | 2.95b
2 290 | 291 | 291 [2.75ab|2.83b |2.88b |2.88b [2.93b [ 2.94b
3 271|271 | 273 |12.93a|2.98a|2.98a |3.00a | 3.08a | 3.08a
4 2.66 | 2.66 | 2.68 |2.73b|2.76c | 2.79c | 2.81b | 2.85b | 2.89b
5 2.78 | 2.78 | 2.80 [2.81ab|2.83b |2.86bc|2.88b [2.91b [2.98ab
CV(%) | 49 | 50 | 46 | 36 | 1.3 | 1.7 | 19 | 26 | 24
subculture 2
Treatment] O 3 6 9 12 17 22 27 30
1 3.00ab(3.00abj3.00ab| 3.03a [3.03ab| 3.06a [3.09ab|3.10ab| 3.13a
2 2.95abj2.95abj2.96ab3.00ab[3.03ab| 3.05a [3.06abj3.09ab| 3.13a
3 3.08a|3.08a(3.08a| 3.1a |3.11a|3.11a|3.14a|3.17a|3.22a
4 2.76b|2.76b|2.76b|2.71b|2.73b | 2.75b | 2.81b [ 2.81b | 2.86b
5 2.90abj2.90abj2.90abj2.90abj2.91abj2.91abj2.96abj2.98ab(3.05ab
CV (%) | 595|595| 59 | 57 | 56 | 55 | 514|549 | 384
subculture 3
Treatment O 3 6 9 12 17 22 27 30
1 314 | 314 | 3.1 | 3.2 | 321 | 323|329 329|329
2 3.06 | 3.06 | 3.06 | 3.06 | 3.06 | 3.13 | 3.16 | 3.15 | 3.15
3 3.1 | 309|312 | 315|316 | 3.20 | 3.20 | 3.20 | 3.20




4 298 | 3.0 | 298 | 3.06 | 3.07 | 3.07 | 3.09 | 3.09 | 3.09

5 305 | 31 | 305 313|313 | 315 | 3.15 | 3.15 | 3.15

CV (%) | 462|462 | 423|416 | 3.60 | 3.95|3.84 | 425|425

In the same row and column with the same letter are not significance at 95% confidence level
using DMRT

(T1= MMS, T2= MMS; adjust pH 5.4, T3= MMS; adjust pH 5.2, Td= MMS; adjust pH 5.0 and T5=
MMS; adjust pH 4.5)

Table 7 The effect of reducing or increasing the nutrients in media to survival and number of

shoot cultural sugarcane

Treatment|  After culture subculture 1 subculture 2 subculture 3
survival survival survival survival
(%) | Shootno. | (%) | Shootno. | (%) | Shootno. | (%) | Shoot no.
1 66.6 20.3 65.6 45.6 86.4a 95.3a 82.4a 54.6ab
2 50 14 53.4 57 71.5a 74.0a 55.1b 67.0a
3 - - - - - - - -
4 7.7 22.6 71.8 39.3 30.4b 36.6b 73.8a 35.0b
5 - - - - - - - -
CV (%) | 66.3 78.2 64.1 70.9 24.4 a5 16.3 49

In the same row and column with the same letter are not significance at 95% confidence level
using DMRT

(T1= MMS, T2= MMS; 1x MnSQq plus, T3= MMS; no MnSO,, Td= MMS; x1 KH,PO, plus and T5=
MMS; no KH,PO,)

Table 8 The effect of reducing or increasing the nutrients in media to survival and number of

shoot cultural sugarcane

Treatment After culture subculture 1 subculture 2 subculture 3

survival survival survival survival

(%) Shoot no.| (%) | Shoot no. (%) Shoot no. (%) Shoot no.




1 33.3b 13.6ab 100a 39.3 76.5 32 42.6a 54.6
2 83.3a 17.0a 85.9a 41.6 65 41.6 31.7b 34.3
3 83.3a 9.5b - - - - - -
4 100a 15.0ab | 60.7b 39 - - - -
CV (%) 19.9 20.1 32 452 aa.7 34.5 18.7 a9

In the same row and column with the same letter are not significance at 95% confidence level
using DMRT
(T1= MMS, T2= MMS; x1FeSO4-EDTA plus, T3= MMS; no FeSO4-EDTA, ag T4=MMS; x¥2 FeSO,-

EDTA p

Table 9 The Height sugarcane was a month age

lus)

Height (cm.)
Sugarcane seeding/ Treatment Average
from culture media 1 2 3 4
1) MMS 11.6 115 12.3 12.8 12.03
2) MMS iy 1x MgSQO, 9.0 10.1 8.9 10.5 9.63
3) MMS g 1x KH,PO, | 115 11.6 12.8 12.3 12.03
4) MMS iy 1x FeSO, 10.9 9.8 12.1 11.9 11.16
5) MMS L‘ﬁ&l 1/2x FeSO, 11.0 10.9 13.9 124 12.03
Average 10.8 10.8 12.0 12.0 114
CV (%) 134
Table 10 The number of tiller sugarcane was a month age
Number of tiller
Sugarcane seeding/ Treatment Average
from culture media 1 2 3 4
1) MMS 5.00 3.75 4.50 2.50 3.94
2) MMS i 1x MgSO, 6.25 6.50 6.50 3,05 5.63




3) MMS Wiy 1x KH,PO, a.75 3.75 3.25 6.00 4.44
4) MMS iy 1x FeSO, 2.25 3.75 4.25 3.00 3.31
5) MMS Wiy 1/2x FeSO, 3.50 2.75 5.50 4.25 4.00
Average 4.35 4.10 4.80 3.80 4.26
CV (%) 46.6

Table 11 The Height sugarcane was 3 months of age

Height (cm.)

Sugarcane seeding/ Treatment Average

from culture media 1 2 3 4
1) MMS aa.7 437 46.0 43.5 44.5a
2) MMS iy 1x MgSO, 325 40.3 374 36.9 36.7b
3) MMS Wiy 1x KH,PO, 32.3 314 35.1 31.7 32.6C
4) MMS Wiy 1x FeSO, 45.0 44.6 39.7 37.1 41.6a
5) MMS sl 1/2x FeSO4 30.7 39.1 35.8 34.3 35.0bc
Average 37.0 39.8 38.8 36.7 38.1
CV (%) 13

In the same row and column with the same letter are not significance at 95% confidence level

using DMRT

Table 12 The number of tiller sugarcane was 3 months of age

Number of tiller

Sugarcane seeding/ Treatment Average




from culture media 1 2 3 4

1) MMS 9.00a 4.75bcd | 5.5bcd 2.25d 5.38
2) MMS iy 1x MgSQOy, 7.00ab 6.25ab 7.25ab 2.5cd 5.75
3) MMS sl 1x KH,PO, 4.00bcd | 6.00ab 6.00ab 7.25ab 5.81
4) MMS sl 1x FeSO, 4.00bcd | 4.50bcd | 5.75abc 4.5bcd 4.69
5) MMS Lﬁ'u 1/2x FeSO, 4.00bcd | 4.75bcd | 5.75abc | 5.25bcd 4.94
Average 5.60ab 5.25ab 6.05a 4.35b 5.31
CV (%) 44.8

In the same row and column with the same letter are not significance at 95% confidence level

using DMRT

Table 13 The Height sugarcane was 6 months of age

Height (cm.)

Sugarcane seeding/ Treatment Average

from culture media 1 2 3 4
1) MMS 123.8 137.3 133.6 137.0 132.9a
2) MMS iy 1x MgSO, 106.3 127.0 135.8 118.3 121.8ab
3) MMS iy 1x KH,PO,4 110.4 109.0 110.3 104.9 108.6b
4) MMS Wiy 1x FeSO, 126.3 133.3 120.0 105.5 121.3ab
5) MMS sl 1/2x FeSO, 86.0 120.8 113.5 111.0 107.8b
Average 110.5 125.5 122.6 115.3 118.5
CV (%) 12.2

In the same row and column with the same letter are not significance at 95% confidence level

using DMRT

Table 14 The number of tiller sugarcane was 6 months of age

Number of tiller




Sugarcane seeding/ Treatment Average

from culture media 1 2 3 4
1) MMS 7.25 3.75 5.00 2.75 4.69
2) MMS iy 1x MgSQOq, 5.25 4.50 4.00 3.75 4.38
3) MMS st 1x KH,PO,4 4.75 5.50 4.75 6.00 5.25
4) MMS iy 1x FeSO,4 4.75 4.00 4.75 3.75 4.31
5) MMS iy 1/2x FeSO, 4.00 4.00 4.25 6.00 4.56
Average 5.20 4.35 4.55 4.45 4.64
CV (%) 44.2

Table 15 Soil analysis

parameter value
PH 5.37
oM (%) 0.47
Avai. P (ppm) 28
Exch. K (ppm) 149
Ca (ppm) 379
Mg (ppm) 50.9
Avai. Zn (ppm) 0.86

Table 16 The sugarcane growth was at 4 months of age

Treatment Sugarcane growth

height (cm.) Tiller no.

Famer practice 64.0 2.63

Fertilizer from soil analysis 66.1 2.85

Fertilizer from soil analysis as N P K and add silicon 62.4 2.40




Fertilizer from soil analysis as N and add x2N 61.1 2.68
CV (%) 9.05 18.6
Table 17 Yield and agronomic traits of sugarcane
Cane Stalk Stalk
Treatment yield [Stalk no. |length | Internode no. | diameter [Stalk weight |CCS
(kg/rai) [(stalks/rai) (m.) [Internode/stalk) (mm.) [weight/stalk)|(%)
Famer practice 10793.5] 7225.0 2.1 28.7 33.0 1.6 15.1
Fertilizer from soil analysis| 10635.9| 7012.5 2.1 29.4 339 1.7 15.0
Fertilizer from soil analysis
as N P Kand add silicon | 9842.3 | 6475.0 2.0 28.7 33.1 1.6 15.0
Fertilizer from soil analysis
as N and add x2N 9394.0 | 6587.5 | 2.0 28.0 34.1 1.8 15.1
CV (%) 19.6 14.3 7.97 6.31 4.07 10.6 2.15
13. AMANUIN

A13519 gmmmﬂﬁﬂuﬁmﬁaﬁ?j MS (Murashige and Skoog , 1962)

d51adl Guadild  @iadn3u/ans)
NH, NO, 1650
KNO, 1900
CaCl,.2H,0 440
MgSO4.7H,0 370
KH,PO, 170
MnSO4.4H,0 223
Zn504.5H,0 8.6
H,B0, 6.2
Kl 0.33
Na,MoO4.2H,0 0.25
CUSOL.5H,0 0.025




CoCl,.H,0 0.025

FeSO,4.7H,0 27.85
Na,EDTA.2H,0 37.25
Nicotinic acid 0.5
Thiamine-HCl 0.1
Pyridoxine-HCl 0.5
Glycine 2.0
Myo-inosital 100

Agar 8000
Sucrose 30000
pH 5.7

(Syaqug] N3Re, 2545)



	(T1= MMS, T2= MMS; no ZnSo4, T3=MMS; x2NH4NO3 plus, T4= MMS; x2MnSO4 with ½ ZnSo4 plus, T5= MMS; x2 KNO3, CaCl2, KH2PO4 with ½ ZnSo4 plus and T6= MMS; no ZnSo4 and MnSO4)

