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Comparison of Potential between Plant Cane and Ratoon Cane of Kamphaeng

Saen Sugarcane Varieties to Different Levels of Drip Irrigation
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ABSTRACT

Evaluation of the suitable drip irrigation method for each sugarcane variety was conducted.
Strip plot design with 3 replications having 4 irrigation methods as vertical factor (3 drip irrigation
methods; IW/CPE 0.3, 0.5 and 1.0 and no drip irrigation) and 4 Kamphaeng Saen sugarcane varieties
(Kamphaeng Saen 00-58, Kamphaeng Saen 01-1-12, Kamphaeng Saen 01-4-29 and Kamphaeng Saen
07-14-2) as horizontal factor. Each plot had 3 rows of 8 meters in length and 1.5 meters of row
spacing. The experiment was conducted at Cane and Sugar Research and Development Center,
Kasetsart University, Kamphaeng Saen campus, Nakhon Pathom. Drip irrigation treatments were done
at 2 months after planting and harvested at 260 days. Drip irrigation treatment were also done at 2
months after ratooning and harvested at 295 days. The results revealed that cane yield of ratoon cane
was lower than that of plant cane in which the differences were low in rainfed and high rate of drip
irrigation (IW/CPE 1.0) while the differences were high in low and medium rate of drip irrigation
(IW/CPE 0.3 and 0.5). Kamphaeng Saen 1-1-12, was the outstanding variety in cane yield of plant
cane but much lower in ratoon cane, while Kamphaeng Saen 01-4-29 had high cane yield in both plant
cane and ratoon cane, but ratoon cane had higher cane yield than plant cane. Moreover, the greater
decrease in cane yield were observed in low and medium rate of drip irrigation (IW/CPE 0.3 and 0.5).
CCS of ratoon cane was higher than of plant cane. The highest difference was observed in rainfed and
the differences decreased under higher rate of drip irrigation. Kamphaeng Saen 1-1-12 was the

outstanding in CCS of both plant cane and ratoon cane in all irrigation methods.
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Kamphaeng Saen 01-4-29 and Kamphaeng Saen 00-58 had higher CCS in ratoon cane than in plant
cane under rainfed and at the rate of IW/CPE 0.5 of drip irrigation. Moreover, the high rate of drip
irrigation showed less difference in CCS between plant cane and ratoon cane in all sugarcane varieties.
In yield component characters, drip irrigation of rate IW/CPE 0.5 had the greatest difference both in
comparative percentage between drip irrigation and rainfed in all yield component characters in plant
cane and ratoon cane. Drip irrigation of rate IW/CPE 0.3 also had great difference in all yield
component characters except weight per stem. The comparative percentage of drip irrigation of rate
IW/CPE 1.0 and rainfed of plant cane and ratoon cane were almost at the same levels. In quality
component characters, pol, purity and maturity percentage were observed to have higher percentage in
ratoon cane than in plant cane. The differences of pol and purity were high in high rate of drip irrigation
of IW/CPE 1.0, while the difference of maturity percentage was high in medium rate of drip irrigation of
IW/CPE 0.5. Reducing sugar content and fiber percentage were observed to have higher percentage in
plant cane than in ratoon cane, in which the differences of reducing sugar content were high in medium
and high rate of drip irrigation of IW/CPE 0.5 and 1.0 respectively, while the difference of fiber

percentage was high in medium rate of drip irrigation of IW/CPE 0.5.

Keywords: comparative plant cane and ratoon cane, Kamphaeng Saen sugarcane varieties, drip
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Table 1 Total amount of water irrigation water and amount of rainfall of each drip irrigation treatment

in plant cane and ratoon cane

Amount of water (mm.)

Plant cane Ratoon cane

Drip irrigation

IW for

treatments
germination Rainfall W'  Total Rainfall w" Total

phase
WO (control) 120 609.3 729.3 566.3 - 566.3
IW/CPE 0.3 120 609.3 135 864.3 566.3 210 776.3
IW/CPE 0.5 120 609.3 270 999.3 566.3 420 986.3
IW/CPE 1.0 120 609.3 540 1269.3 566.3 840 1,406.30
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Table 2 Cane yield (tons per rai) of 4 Kamphaeng Saen sugarcane varieties without and with 4
different drip irrigation treatments of plant cane and ratoon cane
Drip irrigation Kamphaeng Saen sugarcane varieties Average
treatments 00-58 01-1-12 01-4-29 07-14-2
Plant cane
No drip irrigation 17.35 22.97 20.13 18.57 19.76
Drip irrigation of IW/CPE 0.3 21.95 24.16 21.58 21.06 22.19
Drip irrigation of IW/CPE 0.5 23.57 25.80 27.75 22.54 24.91
Drip irrigation of IW/CPE 1.0 20.68 20.09 23.21 18.74 20.68
Average 20.89 23.25 23.17 20.23 21.88
Ratoon cane
No drip irrigation 15.75 17.93 22.58 17.16 18.36
Drip irrigation of IW/CPE 0.3 17.81 18.67 19.22 16.67 18.09
Drip irrigation of IW/CPE 0.5 16.71 22.13 21.51 18.67 19.76
Drip irrigation of IW/CPE 1.0 17.86 19.20 23.17 16.20 19.11
Average 17.03 19.48 21.62 17.18 18.83
Difference between plant cane and ratoon cane"
No drip irrigation 1.60 abc” 5.04 ab 245c¢ 1.41 abc 1.40 BY
Drip irrigation of IW/CPE 0.3 4.14 abc 5.49 ab 2.36 abc 4.39 ab 410 A
Drip irrigation of IW/CPE 0.5 6.86 a 3.67 abc 6.24 ab 3.87 abc 5.16 A
Drip irrigation of IW/CPE 1.0 2.82 abc 0.89 abc 0.04 bc 2.54 abc 157 B
Average 3.86 AY 377 A 1.55 A 3.06 A 3.05
Comparative percentage of ratoon cane and plant cane?
No drip irrigation 90.78 ab¥ 78.06 b 112.17 a 92.41 ab 92.91 AY
Drip irrigation of IW/CPE 0.3 81.14 b 77.28 b 89.06 ab 79.15b 81.53 B
Drip irrigation of IW/CPE 0.5 70.90 b 85.78 ab 7751b 82.83 ab 79.31 B
Drip irrigation of IW/CPE 1.0 86.36 ab 95.57 ab 99.83 ab 86.45 ab 9240 A
Average 81.53 A¥ 83.80 A 93.31 A 84.90 A 86.05

"Difference between plant cane and ratoon cane = cane yield of plant cane — cane yield of ratoon cane

ZPercentage of ratoon cane and plant cane = cane yield of ratoon cane x 100

cane yield of plant cane

3/

Average valves of the same rows and columns with the same capital letters were not significant at 0.05 level.

“'Average valves with the same small letters were not significant at 0.05 level.
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Table 3 CCS of 4 Kamphaeng Saen sugarcane varieties without and with 4 different drip irrigation
treatments of plant cane and ratoon cane
Drip irrigation Kamphaeng Saen sugarcane varieties Average
treatments 00-58 01-1-12 01-4-29 07-14-2
Plant cane
No drip irrigation 4.01 9.62 3.93 4.82 5.59
Drip irrigation of IW/CPE 0.3 6.28 9.94 3.76 5.81 6.45
Drip irrigation of IW/CPE 0.5 4.68 10.15 4.65 6.05 6.38
Drip irrigation of IW/CPE 1.0 5.74 9.58 4.96 5.38 6.41
Average 5.18 9.82 4.32 5.52 6.21
Ratoon cane
No drip irrigation 6.85 13.44 6.33 4.87 7.87
Drip irrigation of IW/CPE 0.3 7.10 12.42 4.46 5.59 7.39
Drip irrigation of IW/CPE 0.5 7.56 11.59 7.01 4.87 7.79
Drip irrigation of IW/CPE 1.0 6.03 8.65 4.68 4.58 5.99
Average 6.89 11.53 5.62 4.98 7.05
Difference between plant cane and ratoon cane"
No drip irrigation -2.84 bed® -3.82d -2.40 a-d -0.05 a-d -2.28 BY
Drip irrigation of IW/CPE 0.3 -0.82 a-d -2.48 a-d -0.70 a-d 0.22 abc -0.94 AB
Drip irrigation of IW/CPE 0.5 -2.88 cd -1.44 ad -2.36 a-d 1.18 a -1.41 AB
Drip irrigation of IW/CPE 1.0 -0.29 a-d 0.93 ab 0.28 abc 0.80 abc 0.42 A
Average -1.71 BY -1.71B -1.30 B 0.54 A -0.84
Comparative percentage of ratoon cane and plant cane?
No drip irrigation 170.82 a* 139.71 abc 161.07 ab 101.04 bc 140.79 AY
Drip irrigation of IW/CPE 0.3 113.06 abc 124.95 abc 118.62 abc 96.21 ¢ 114.57 BC
Drip irrigation of IW/CPE 0.5 161.54 ab 114.19 abc 150.75 abc 80.50 c 122.10 AB
Drip irrigation of IW/CPE 1.0 105.05 bc 90.29 ¢ 94.35¢c 85.13 ¢ 9345 C
Average 133.01 AY 117.41 A 130.09 A 90.22 B 113.53

"Difference between plant cane and ratoon cane = cane yield of plant cane — cane yield of ratoon cane

ZPercentage of ratoon cane and plant cane = cane yield of ratoon cane x 100

cane yield of plant cane

3/
Average valves of the same rows and columns with the same capital letters were not significant at 0.05 level.

“'Average valves with the same small letters were not significant at 0.05 level.
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Table 4 Difference between plant cane and ratoon cane of comparative percentage of control (no drip
irrigation) and drip irrigation treatments in cane yield and yield component characters of

average 4 sugarcane varieties

Drip irrigation Yield and yield component characters
Stem
treatments Yield Stalk no./rai  Stem length diameter Weight/stem
Plant cane
No drip irrigation 19.76 11750 282.36 30.00 2.04
Drip irrigation of IW/CPE 0.3 112.30 108.02 103.82 101.33 104.90
Drip irrigation of IW/CPE 0.5 126.06 111.36 109.32 102.67 119.61
Drip irrigation of IW/CPE 1.0 104.66 102.49 103.43 102.33 109.80
Average 114.34 107.29 105.52 102.11 111.44

Ratoon cane

No drip irrigation 18.36 11748 266.42 34.54 2.38
Drip irrigation of IW/CPE 0.3 98.57 102.40 92.27 97.71 93.07
Drip irrigation of IW/CPE 0.5 107.63 101.51 97.09 97.61 93.59
Drip irrigation of IW/CPE 1.0 104.10 101.39 98.69 101.79 99.37

Average 103.43 101.77 96.02 99.04 95.34

Difference between plant cane and ratoon cane

No drip irrigation 1.41 2.00 15.94 -4.54 -0.34
Drip irrigation of IW/CPE 0.3 13.73 ab 5.62 a 11.55 a 3.62 a 11.83 a
Drip irrigation of IW/CPE 0.5 18.43 a 9.85 a 12.23 a 5.06 a 26.02 a
Drip irrigation of IW/CPE 1.0 0.56 b 1.10 a 4.74 a 0.54 a 10.43 a

Average 10.91 5.52 9.50 3.07 16.10
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Table 5 Difference between plant cane and ratoon cane of comparative percentage of control (no drip

irrigation) and drip irrigation treatments in CCS and quality component characters of average 4

sugarcane varieties

Drip irrigation

CCS and quality component characters

treatments CCs Pol Purity Maturlty Redueing Fiber
percentage sugar percentage
Plant cane
No drip irrigation 5.59 8.67 68.56 67.73 55.92 11.16
Drip irrigation of IW/CPE 0.3 115.38 110.96 104.23 98.49 93.76 94.89
Drip irrigation of IW/CPE 0.5 114.13 111.07 102.29 103.69 82.65 95.52
Drip irrigation of IW/CPE 1.0 114.67 112.69 102.96 89.19 96.54 100.36
Average 114.73 111.57 103.16 97.13 90.99 96.92
Ratoon cane
No drip irrigation 7.87 10.81 78.99 82.40 42.73 9.24
Drip irrigation of IW/CPE 0.3 93.90 104.26 96.16 93.82 116.5 100.22
Drip irrigation of IW/CPE 0.5 98.98 102.78 93.80 92.11 120.95 103.46
Drip irrigation of IW/CPE 1.0 76.11 86.68 85.21 91.12 133.44 103.03
Average 89.66 97.91 91.72 92.35 123.63 102.24
Difference between plant cane and ratoon cane
No drip irrigation -2.28 -2.14 -10.43 -14.67 13.19 1.92
Drip irrigation of IW/CPE 0.3 2148 a 6.70 a 8.07 a 4.67 a -22.74 a -5.33 a
Drip irrigation of IW/CPE 0.5 15.15 a 8.29 a 8.49 a 11.58 a -38.3 a -7.94 a
Drip irrigation of IW/CPE 1.0 38.56 a 26.01 a 17.75 a -1.93 a -36.9 a -2.67 a
Average 25.07 13.66 11.44 4.78 -32.64 -5.32




