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Potential in Early Harvesting of Kamphaeng Saen Sugarcane Varieties in Quality

Characters of First Ratoon Cane
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ABSTRACT

Kamphaeng Saen sugarcane varieties were investigated for the potential in cane juice quality
under early harvesting for ethanol production in the first ratoon cane. The split plot design in RCB with
3 replications having 3 harvesting periods (7, 8 and 9 months) as a main plot and 5 sugarcane varieties
(Kamphaeng Saen 01-12, Kamphaeng Saen 01-29, Kamphaeng Saen 07-30-1, Kamphaeng Saen 00-
105 and Khon Khen 3) as a sub plot was used. Each plot had 3 rows of 8 meters in length. The
experiments were conducted in 7 locations (4 locations of early rainy season and 3 locations of late
rainy season). The results revealed that effects of locations, early harvesting periods and sugarcane
varieties to 3 quality characters (reducing sugar content, polarity and CCS) of cane juice were observed.
Most characters had effects of interaction between trials and harvesting periods and between varieties
and ftrials, but they had no effects of interaction between varieties and harvesting periods or among
varieties, trials and harvesting periods. The significance of average reducing sugar content, Pol and
CCS were different among trials. Reducing sugar content had the highest value at 7 months and the
lowest value at 9 months in every trials. Kamphaeng Saen 07-30-1 sugarcane variety had the highest
reducing sugar content in most trials. Pol was the highest at 9 months in most trials. Kamphaeng Saen
01-12 and Khon Khen 3 had the highest Pol in different trials. CCS also had the highest value at 9
months and the lowest value at 7 months in the most trials, in which Kamphaeng Saen 01-12 sugarcane

variety had the highest CCS in the most trials.
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Table 1 Monthly rainfall in 2016 from meteorology station

Meteorology Total rain Month

station (mm.) May Jun Aug Sep Oct Nov Dec
Mae sot 1187.3 72.0 2278 2116 2925 1871 135.2 5.3 0.0
U-Thong 851.0 64.2 127.8 115.4 62.8 207.0 194.9 53.1 0.9
Kanchanaburi 1341.8 203.8 1947 2495 276.8 1515 = 186.0 14.9 1.0

Kamphaeng Saen 789.7 22.0 51.5

123.9 82.7 2114 2324 58.8 0.0
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Table 2 Combine analysis of reducing sugar, polarity and CCS from 7 locations of 2 planting seasons

Reducing Sugar Polarity CCS
Source of Variation df
SS MS F SS MS F SS MS F

Environment (E) 6 133220 22203 17290 **  288.77 48.13  15.100 *  313.87 52.31  40.580 **
Residuals (a) 14 1798 128 44.63 3.19 18.05 1.29
Harvesting periods (H) 2 17254 8627  159.50 ** 783.4 391.7  164.76 ** 3434 17172 101.24 *
ExH 12 1947 162  3.0000 ** 540.7 451  18.950 ** 251.8 20.98  12.370 **
Residuals (b) 28 1514 54 66.6 24 47.5 1.70
Varieties (V) 4 9590  2397.6  31.368 ** 300.6 7515  31.772*  117.04  29.259  23.391 **
ExV 24 6023 251.0 3.2840 ** 322.3 1343 56790 **  102.08 4.253  3.4000 **
HxV 8 587 73.4  0.9600 "™ 24.2 3.03 1.2790 ™ 10.23 1279  1.0220 ™
ExHxV 48 3838 80.0 1.0460 ™ 227.4 474  2.0030 * 11243 2.342 1.8720 **
Residuals (c) 168 12841 76.4 397.3 2.37 210.15 1.251

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

Table 3 Combine analysis of reducing sugar, polarity and CCS from 3 locations of late rainy season

Reducing Sugar Polarity CCS
Source of Variation df
SS MS F SS MS F SS MS F

Environment (E) 2 14940 7470  39.100 ** 31.74  15.868 7.0150 * 95.96 47.98  96.960 **
Residuals (a) 6 1146 191 13.57 2.262 297 0.49
Harvesting periods (H) 2 9904 4952  201.47 ** 700.3 350.1  249.33*  182.32 91.16 17212 **
ExH 4 697 174 7.0870 ** 241.5 60.4  42.990 ** 67.18 16.80 31.710 **
Residuals (b) 12 295 25 16.9 14 6.36 0.53
Varieties (V) 4 3494 873.4 17.107 **  158.08 39.52  23.981* 40.77  10.192  15.653 **
ExV 8 1599 199.9 3.9160 ** 212.52 26.56 16.120 ** 38.43 4.804 7.3780 **
HxV 8 261 326  0.6390 ™ 25.09 314 1.9030 ™ 12.44 1.556 2.3890 *
ExHxV 16 1638 102.4 2.0050 *  114.92 7.18  4.3580 ** 56.64 3.540  5.4360 **
Residuals (c) 72 3676 51.1 118.65 1.65 46.88 0.651

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

Table 4 Combine analysis of reducing sugar, polarity and CCS from 4 locations of early rainy season

Reducing Sugar Polarity CCS
Source of Variation df
SS MS F SS MS F SS MS F

Environment (E) 3 106659 35553  436.30 ** 155.34 51.78 13.340 ** 216.79 7226  38.340 **
Residuals (a) 8 652 81 31.06 3.88 15.08 1.88
Harvesting periods (H) 2 7954 3977  52.185 ** 219.87 109.93  35.382 ** 202.88 101.44  39.451 **
ExH 6 647 108 1.4140 ™ 162.51 27.08  8.7170 ** 142.89 23.82  9.2620 **
Residuals (b) 16 1219 76 49.71 3.11 41.14 2.57
Varieties (V) 4 6802 1700.5 17.811 ** 216.27 54.07 18.624 ** 119.43 29.858 17.556 **
ExV 12 3719 309.9  3.2460 ** 36.07 3.01 1.0350 "™ 20.48 1.707 1.0040 ™
HxV 8 769 96.1 1.0070 " 24.16 3.02 1.0400 ™ 9.29 1.161 0.6830 ™
ExHxV 24 1757 73.2 0.7670 ™ 87.41 3.64 1.2550 " 44.29 1.845 1.0850 "
Residuals (c) 96 9165 95.5 278.69 2.90 163.27 1.701

Note: *, ** Significant at level 0.05 and 0.01 respectively, ns non- significant
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Table 5 Average values of different locations and planting seasons of sugar quality characters from 3

early harvesting periods and 5 sugarcane varieties

Reducing Sugar
Planting season /Locations
(nug/ml of juice)

(% of sucrose in juice)

Polarity CCs

(% weight of sugar/cane)

Late rainy season

Mae Ramat 43.35 ¢V 1165 a 6.40 c
Phob Phra 38.84 cd 11.73 a 714 b
Kamphaeng Saen 2125 e 11.99 a 8.15a
Early rainy season
Dan Makham Tia 18.18 e 11.46 a 8.17 a
Sai Yok 56.46 b 9.73 b 6.39 c
U-Thong 82.85a 9.33b 584 c
Kamphaeng Saen 34.03 d 11.26 a 8.37 a

Note:  the different letters within columns showed the significant difference by LSD at 0.05 level
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Table 6 Average values of different early harvesting periods of sugar quality characters from 7

locations of 2 planting seasons and 5 sugarcane varieties

Harvesting periods Reducing Sugar

Polarity CCS

(months) (ug/ml of juice) (% of sucrose in juice) (% weight of sugar/cane)

Average

7 51.50 a" 9.03 ¢ 5.79 ¢

8 4173 b 11.07 b 761Db

9 33.19¢ 12.89 a 8.31a
Late planting seasons

7 4391 a 8.69 c 5.58 b

8 3482 b 1246 b 8.35a

9 2204 c 14.34 a 7.99 a
Early planting seasons

7 56.68 a 927 c 593 ¢

8 46.33 b 10.14 b 712 b

9 40.62 c 11.92 a 8.53 a

Note:  the different letters within columns showed the significant difference by LSD at 0.05 level
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Table 7 Average values of different sugarcane varieties of sugar quality characters from 7 locations

of 2 planting seasons and 3 early harvesting periods

Reducing Sugar
Sugarcane varieties
(nug/ml of juice)

(% of sucrose in juice)

Polarity CCs

(% weight of sugar/cane)

Average

Kamphaeng Saen 01-12 37.05 ¢V
Kamphaeng Saen 01-29 39.82 ¢
Kamphaeng Saen 07-30-1 51.81 a
Kamphaeng Saen 00-105 3843 c
Khon Khen 3 4418 b
Late planting seasons

Kamphaeng Saen 01-12 30.93 bc
Kamphaeng Saen 01-29 3437 b
Kamphaeng Saen 07-30-1 42.37 a
Kamphaeng Saen 00-105 29.71 ¢
Khon Khen 3 40.65 a
Early planting seasons

Kamphaeng Saen 01-12 4164 b
Kamphaeng Saen 01-29 4391b
Kamphaeng Saen 07-30-1 58.90 a
Kamphaeng Saen 00-105 4497 b
Khon Khen 3 49.97 ab

12.36 a 8.22 a
9.64 c 6.51 ¢
10.27 b 6.63 c
10.73 b 7.05b
12.24 a 791 a
13.63 a 8.12 a
10.39 ¢ 6.90 b
11.31b 6.94 b
1129 b 6.90 b
13.03 a 7.89 a
1140 a 8.29 a
9.07 c 6.22 c
949 c 6.39 c
10.31b 7.15b
11.95 a 791 a

Note: " the different letters within columns showed the significant difference by LSD at 0.05 level
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Table 8 Average reducing sugar (ug/ml of juice) of sugarcane varieties and early harvesting periods

from 7 locations of 2 planting seasons

Harvesting periods (months)

Sugarcane varieties

7 8 9
Kamphaeng Saen 01-12 4795 a" 35.05b 28.15b
Kamphaeng Saen 01-29 47.39 a 40.01b 32.07 c
Kamphaeng Saen 07-30-1 63.10 a 52.21b 4013 ¢
Kamphaeng Saen 00-105 46.04 a 38.13 b 3113 ¢c
Khon Khen 3 54.76 a 43.83 b 33.50 ¢

Note:  the different letters within rows showed the significant difference by LSD at 0.05 level
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Table 9 Average polarity (% of sucrose in juice) of sugarcane varieties and early harvesting periods

from 7 locations of 2 planting seasons

Harvesting periods (months)

Sugarcane varieties

7 8 9
Kamphaeng Saen 01-12 10.07 b" 12.39 ab 14.62 a
Kamphaeng Saen 01-29 795 b 9.81 ab 11.15 a
Kamphaeng Saen 07-30-1 8.66 b 10.07 ab 12.08 a
Kamphaeng Saen 00-105 831b 10.97 a 12.92 a
Khon Khen 3 9.77 b 12.77 a 14.25 a

" the different letters within rows showed the significant difference by LSD at 0.05 level

1 1 td‘ 1 a A
FIBANLRAYANTDLORIINVDILY A

NaFaUI 2 nQuUan (Table 10) WUIMNAWUE

o Aaa A & 4 A A

AdFlaagiganeangiiuLion 9 Laew uazdidn
)

' ]
(3 =

L amq@ﬂmqﬁmﬁm 7 Lﬁaulunﬂﬁmf

ROU WAZLANIITMIANNUANAIVBIAT

%%Laasl,mwiazmqmmﬁmﬁmmadw”ufﬁaml,@i
CEALES wudﬂé’am;nw”uﬁfﬁmqmﬂﬁmﬁm
8 uaz 9 Law ianuuandvatnelivedan
NNFD LwiﬁmwLmﬂ@iwﬁ’uﬁmqlﬁmﬁm

YAGE

Table 10 Average CCS (% weight of sugar/cane) of sugarcane varieties and early harvesting periods

from 7 locations of 2 planting seasons

Harvesting periods (months)

Sugarcane varieties

7 8 9
Kamphaeng Saen 01-12 6.79 b" 8.64 a 9.23 a
Kamphaeng Saen 01-29 517b 6.98 a 7.39 a
Kamphaeng Saen 07-30-1 520b 7.16 a 752 a
Kamphaeng Saen 00-105 531b 742 a 8.41 a
Khon Khen 3 6.13 b 7.78 a 9.09 a

Note: ¥ the different letters within rows showed the significant difference by LSD at 0.05 level
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Table 11 Average reducing sugar (ug/ml of juice) of sugarcane varieties and locations of different

planting seasons from 3 early harvesting periods

Planting seasons

Sugarcane varieties

ILocation Kamphaeng Kamphaeng Kamphaeng Kamphaeng Khon Khen 3
Saen 01-12 Saen 01-29 Saen 07-30-1  Saen 00-105
Late rainy season
Mae Ramat 42.40 b" 4157 b 52.58 a 3510 b 59.13 a
Phob Phra 3258 c 39.98 abc 46.88 a 34.51 bc 43.13 ab
Kamphaeng Saen 1781 b 2157 b 27.65 a 19.51 b 19.70 b
Early rainy season
Dan Makham Tia 12.66 b 1851 b 2748 a 1530 b 16.97 b
Sai Yok 5519 b 56.09 b 65.26 a 4532 c 60.42 ab
U-Thong 7491b 80.21 ab 90.08 a 80.12 ab 88.92 ab
Kamphaeng Saen 23.78 ¢ 20.84 c 52.77 a 39.16 b 33.58 b

Note:  the different letters within rows showed the significant difference by LSD at 0.05 level
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Table 12 Average polarity (% of sucrose in juice) of sugarcane varieties and locations of different

planting seasons from 3 early harvesting periods

Sugarcane varieties

Planting seasons

ILocation Kamphaeng Kamphaeng Kamphaeng Kamphaeng Khon Khen 3
Saen 01-12 Saen 01-29 Saen 07-30-1  Saen 00-105
Late rainy season
Mae Ramat 12.99 a" 9.67 b 12.27 a 1213 a 749 b
Phob Phra 14.33 a 10.54 c 10.56 c 11.14 bc 12.81 ab
Kamphaeng Saen 13.58 a 1095 b 1110 b 1061 b 13.72 a
Early rainy season
Dan Makham Tia 12.16 ab 9.68 c 10.70 ab 11.41 ab 13.36 a
Sai Yok 10.58 ab 8.39c 8.64 bc 9.82 abc 11.23 a
U-Thong 11.05 a 748 c 8.86 bc 9.30 abc 9.95 ab
Kamphaeng Saen 11.82 ab 10.75 b 9.75 b 10.70 b 13.27 a

Note: " the different letters within rows showed the significant difference by LSD at 0.05 level
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Table 13 Average CCS (% weight of sugar/cane) of sugarcane varieties and locations of different

planting seasons from 3 early harvesting periods

Planting seasons

Sugarcane varieties

ILocation Kamphaeng Kamphaeng Kamphaeng Kamphaeng Khon Khen 3
Saen 01-12 Saen 01-29 Saen 07-30-1 Saen 00-105
Late rainy season
Mae Ramat 6.87 a" 594 a 6.39 a 6.60 a 4.63 a
Phob Phra 8.43 a 6.93 ab 6.82 ab 6.80 ab 5.96 b
Kamphaeng Saen 9.07 a 7.85 ab 761b 731b 8.89 a
Early rainy season
Dan Makham Tia 9.23 a 7.10 abc 7.30 bc 8.33 ab 8.90 a
Sai Yok 723 a 510 ¢ 5.72 bc 6.37 b 7.53 a
U-Thong 7.57 a 442 b 499 b 6.03 ab 6.18 ab
Kamphaeng Saen 9.14 a 8.26 a 7.55 a 7.88 a 9.03 a

Note: " the different letters within rows showed the significant difference by LSD at 0.05 level
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Table 14 Average reducing sugar (ug/ml of juice) of early harvesting periods and locations of different

planting seasons from 5 sugarcane varieties

Harvesting periods (months)

Planting seasons /Location

7 8 9

Late rainy season

Mae Ramat 55.54 a" 4575 b 28.34 ¢

Phob Phra 51.87 a 4151b 24.86 ¢

Kamphaeng Saen 28.78 a 20.70 b 14.25c
Early rainy season

Dan Makham Tia 2410 a 18.22 b 1222 c

Sai Yok 64.38 a 56.12 b 48.88 c

U-Thong 93.40 a 7793 b 7722 b

Kamphaeng Saen 44.85 a 33.06 b 2417 c

Note:  the different letters within rows showed the significant difference by LSD at 0.05 level
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Table 15 Average polarity (% of sucrose in juice) of early harvesting periods and locations of different

planting seasons from 5 sugarcane varieties

Harvesting periods (months)

Planting seasons /Location

7 8 9

Late rainy season

Mae Ramat 7.39 ¢ 12.61b 15.33 a

Phob Phra 7.01¢c 12.69 b 15.94 a

Kamphaeng Saen 11.20 a 12.50 a 12.28 a
Early rainy season

Dan Makham Tia 11.66 ab 10.33 b 12.39 a

Sai Yok 857 b 10.04 ab 10.59 a

U-Thong 6.53 ¢ 8.74 b 12.71 a

Kamphaeng Saen 10.32 a 11.46 a 12.00 a

Note: ” the different letters within rows showed the significant difference by LSD at 0.05 level
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Table 16 Average CCS (% weight of sugar/cane) of early harvesting periods and locations of different

planting seasons from 5 sugarcane varieties

Harvesting periods (months)

Planting seasons /Location

7 8 9

Late rainy season

Mae Ramat 458 b" 821a 6.57 a

Phob Phra 419b 8.30 a 8.47 a

Kamphaeng Saen 754 b 8.27 ab 8.63 a
Early rainy season

Dan Makham Tia 8.13 ab 7.45Db 8.93 a

Sai Yok 533 b 6.94 a 6.90 a

U-Thong 3.10¢c 537b 9.04 a

Kamphaeng Saen 7.18 b 8.69 a 9.24 a

Note:  the different letters within rows showed the significant difference by LSD at 0.05 level
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