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Effect of Drip Irrigation on Juice Quality Characters of Kamphaeng Saen

Sugarcane Varieties
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ABSTRACTS

Comparison of 3 methods of drip irrigation and rainfed condition in 4 Kamphaeng Saen
sugarcane varieties was conducted to evaluate the effect of drip irrigation on quality characters of each
Kamphaeng Saen sugarcane variety. Strip plot design with 3 replications was used with 4 irrigation
methods as main plot and 4 sugarcane varieties as sub plot. The irrigation methods were control
(rainfed condition) and 3 drip irrigation methods (IW/CPE 0.3, 0.5 and 1.0, respectively). The tested
Kamphaeng Saen sugarcane varieties were Kamphaeng Saen 00-58, Kamphaeng Saen 01-1-12,
Kamphaeng Saen 01-4-29 and Kamphaeng Saen 07-14-2. Each plot had 3 rows of 8 meters in length
and spacing between rows was 1.5 meters. The experiment was conducted at Cane and Sugar
Research and Development Center, Department of Agronomy, Faculty of Agriculture at Kamphaeng
Saen, Kasetsart University during 31 January 2014 to 20 October 2014. The drip irrigation treatments
were started when sugarcane was 2 months old. The results revealed the high potential in CCS of
Kamphaeng Saen 01-1-12 in plant cane under rainfed condition by having 9.62 CCS compared to 3.93-
4.82 CCS of other varieties and having high comparative percentage of CCS between rainfed and drip
irrigation condition (97.96%). Drip irrigation greatly increased CCS and pol compared to control (14.73
and 11.57%, respectively) but slightly increased purity (3.16%). Slightly decreased in maturity and fiber
percentage (2.87 and 3.08, respectively) and moderately decreased in reducing sugar (7.72%) were
observed by drip irrigation. The change in quality due to irrigation methods was different among
sugarcane varieties. Moreover, the higher values of CCS, pol and purity under drip irrigation compared
to those under rainfed condition were observed in most varieties, except in Kamphaeng Saen 01-1-12.
The lower values of maturity percentage, fiber percentage and reducing sugar were found under drip
irrigation compared to those under rainfed condition in most varieties, except in Kamphaeng Saen 01-4-

29 which showed high value of fiber percentage, Kamphaeng Saen 00-58 with high value of reducing
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sugar and Kamphaeng Saen 01-1-12 with high value of maturity percentage under rainfed. Correlation
between CCS and pol was observed in all sugarcane varieties tested. Maturity percentage and
reducing sugar did not show any correlation with other quality characters in most sugarcane varieties,

except Kamphaeng Saen 01-1-12 which showed correlation between reducing sugar and CCS, pol and
maturity percentage. Fiber percentage was also observed to have correlation with CCS and pol but

only in 2 from 4 sugarcane varieties.

Keywords: CCS, Quality characters, Kamphaeng Saen sugarcane variety
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Table 1 CCS of 4 Kamphaeng Saen sugarcane varieties without and with 3 different drip irrigation

treatments

Drip irrigation Kamphaeng Saen sugarcane varieties Average  Percentage?
treatments 00-58 01-1-12 01-4-29 07-14-2
No drip irrigation 4.01 cd® 9.62 a 3.93 cd 4.82 bcd 5.59 100.00
Drip irrigation of IW/CPE 0.3 6.28 b 9.94 a 3.76 d 5.81 bed 6.45 115.38
Drip irrigation of IW/CPE 0.5 4.68 bcd 10.15 a 4.65 bcd 6.05 bc 6.38 114.13
Drip irrigation of IW/CPE 1.0 5.74 bcd 9.58 a 4.96 bed 5.38 bcd 6.41 114.67
Average 5.18 BCY 9.82 A 432C 552 B 6.21
Percentage" 77.41 97.96 90.97 87.32

Note " Percentage in each varieties = CCS of no drip irrigation (rain fed) x 100

average CCS of each variety

2 Percentage in each drip irrigation treatment = average CCS of each drip irrigation treatment x 100

CCS of no drip irrigation (rain fed)

3/
Mean of treatments followed by a same small letter are not significantly different at the 5% level by DMRT.

4/
Mean in the same row followed by a same capital letter are not significantly different at the 5% level by DMRT.

Table 2 Comparative percentage between control (no drip irrigation) and drip irrigation treatments in

CCS and quality component characters of average of 4 sugarcane varieties

Drip irrigation CCS and quality component characters

treatments CCSs Pol Purity Maturity Reducing Fiber
percentage sugar percentage

No drip irrigation 5.59 8.67 68.56 67.73 0.298 11.16

Drip irrigation of IW/CPE 0.3 115.38 110.96 104.23 98.49 94.30 94.89

Drip irrigation of IW/CPE 0.5 114.13 111.07 102.29 103.69 81.54 95.52

Drip irrigation of IW/CPE 1.0 114.67 112.69 102.96 89.19 101.01 100.36

Average 114.73 111.57 103.16 97.13 92.28 96.92
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Table 3 Comparative percentage between control (no drip irrigation) and drip irrigation treatments in

CCS and quality component characters of sugarcane variety Kamphaeng Saen 00-58

Drip irrigation CCS and quality component characters
treatments CCSs Pol Purity Maturity Reducing Fiber
percentage sugar percentage

No drip irrigation 4.01 6.84 64.22 62.58 0.287 11.76
Drip irrigation of IW/CPE 0.3 156.61 139.04 111.96 101.97 94.08 96.17
Drip irrigation of IW/CPE 0.5 116.71 111.26 102.09 91.64 111.50 84.18
Drip irrigation of IW/CPE 1.0 143.14 132.89 108.22 82.23 105.57 104.08
Average 138.82 127.73 107.42 91.95 103.72 94.81

Table 4 Comparative percentage between control (no drip irrigation) and drip irrigation treatments in

CCS and quality component characters of sugarcane variety Kamphaeng Saen 01-1-12

Drip irrigation CCS and quality component characters
treatments CCS Pol Purity Maturity Reducing Fiber
percentage sugar percentage

No drip irrigation 9.62 13.06 82.43 77.57 0.253 11.15
Drip irrigation of IW/CPE 0.3 103.33 101.76 100.59 105.58 96.05 91.84
Drip irrigation of IW/CPE 0.5 105.51 105.51 100.05 110.67 73.91 104.30
Drip irrigation of IW/CPE 1.0 99.58 100.38 97.56 90.46 105.53 93.00
Average 102.81 102.55 99.40 102.24 91.83 96.38

Table 5 Comparative percentage between control (no drip irrigation) and drip irrigation treatments in

CCS and quality component characters of sugarcane variety Kamphaeng Saen 01-4-29

Drip irrigation CCS and quality component characters

treatments CCSs Pol Purity Maturity Reducing Fiber
percentage sugar percentage

No drip irrigation 3.93 6.71 62.60 65.34 0.313 9.29

Drip irrigation of IW/CPE 0.3 95.67 97.76 97.83 99.23 91.69 97.31

Drip irrigation of IW/CPE 0.5 118.32 112.37 104.25 106.03 75.72 104.74

Drip irrigation of IW/CPE 1.0 126.21 119.37 105.96 84.11 87.22 109.80

Average 113.40 109.84 102.68 96.46 84.88 103.95
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Table 6 Comparative percentage between control (no drip irrigation) and drip irrigation treatments in

CCS and quality component characters of sugarcane variety Kamphaeng Saen 07-14-2

Drip irrigation CCS and quality component characters

treatments CCSs Pol Purity Maturity Reducing Fiber
percentage sugar percentage

No drip irrigation 4.82 8.09 64.98 65.45 0.340 12.46

Drip irrigation of IW/CPE 0.3 120.54 112.61 107.40 85.99 95.00 94.46

Drip irrigation of IW/CPE 0.5 125.52 118.67 103.45 104.55 67.65 91.17

Drip irrigation of IW/CPE 1.0 111.62 109.77 101.71 99.37 105.88 96.23

Average 119.23 113.68 104.19 96.64 89.51 93.95
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Table 7 Correlation coefficient among CCS and quality component characters of each sugarcane

variety and average of 4 sugarcane varieties

Sugarcane varieties / Quality component characters
quality component characters Pol Purity Maturity Reducing Fiber
percentage sugar percentage

Kamphaeng Saen 00-58

CCS 0.997** 0.992** -0.133" -0.398"™ 0.226"
Pol 0.985** -0.201™ -0.367" 0.277™
Purity -0.037" -0.511™ 0.292"¢
Maturity percentage -0.691™ -0.180™
Reducing sugar -0.484"
Kamphaeng Saen 01-1-12
CCS 0.937* 0.615™ 0.917* -0.917* 0.447"
Pol 0.374™ 0.799™ -0.972* 0.616™
Purity 0.857" -0.499" 0.315"
Maturity percentage -0.867" -0.556"
Reducing sugar -0.754"
Kamphaeng Saen 01-4-29
CCS 0.998** 0.993** -0.480" -0.651™ 0.983**
Pol 0.985** -0.533"™ -0.625" 0.988**
Purity -0.439" -0.616™ 0.980**
Maturity percentage -0.203" -0.608™
Reducing sugar -0.501™
Kamphaeng Saen 07-14-2
CCS 0.983** 0.739™ -0.124" -0.714" -0.982**
Pol 0.615™ -0.030™ -0.726" -0.994**
Purity -0.755™ -0.247" -0.598"
Maturity percentage -0.395™ -0.068"
Reducing sugar 0.795™
Average of 4 varieties
CCS 0.987** 0.920* -0.251™ -0.394" -0.543"
Pol 0.869™ -0.351" -0.339™ -0.414"
Purity -0.289™ -0.179"™ -0.581™
Maturity percentage -0.727" -0.611™
Reducing sugar 0.758™
Note

*,** Significant at level 0.05 and 0.01 respectively, ns non- significant



