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Evaluation of Cane Yield and Agronomic Traits of Ratoon Crops Grown

in a Drought Period of 16 Rainfed Advanced Sugarcane Clones
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Abstract

The ratooning ability or cane yield of ratoon crops in the Northeast of Thailand is relatively low compared to
the potential for the variety. This may be due to the prevailing drought conditions or due to the unsuitability of the
varieties of sugarcane under plant. The objectives of this study were to evaluate the yield and agronomic traits of 16
advanced sugarcane clones that were ratoon-cropped during a drought period (and whose only source of water
was rainfall) and to investigate the relationship between the yield and agronomic traits under different conditions.
The field experiments were conducted in Nong Saeng district, Udon Thani province (sandy loam soil) and
Kuchinarai district, Kalasin province (sandy soil). A randomized complete block design with 4 replications and 16
advanced sugarcane clones were used. The crops were harvested at 12 months and evaluated for yield, C.C.S.,
and various agronomic traits (millable cane, stalk diameter and stalk length). The sugarcane varieties showed
significantly different traits, and environment was also significantly connected with variations in millable cane, stalk
diameter, stalk length and cane yield. Furthermore, the interaction of genotype and location had significant
influence on cane yield, C.C.S., millable cane, stalk diameter and stalk length. The sugarcane genotype KK3
showed high cane yield when grown in both sandy loam soil (Udon Thani) and sandy soil (Kalasin). Whereas the
CSB06-4-162 and MPT02-458 types showed high yield when grown in sandy soil, the KK06-501, 91-2-527, MPT03-
166, RT2004-085 and LK92-11 types showed high yield when grown in sandy loam soil. In addition, the agronomic
traits, such as millable cane and stalk length, were positively correlated with ratoon crop yield. Therefore, based on
the results, it can be concluded that the factors discussed above contribute to the ratooning ability or cane yield of

ratoon for rain-fed sugar cane grown under drought conditions in the Northeast region of Thailand.
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Figure 1 Rainfall, minimum and maximum temperature of ratoon crop at Udon Thani province (a) and Kalasin
province (b) during 2015 to 2016.
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Figure 2 Soil moisture content at Udon Thani province (®) and Kalasin province (0) measured at 0-15, 15- 30,

30-45, 45-60, 60-75 and 75-90 cm of soil depth at 4 (a), 6 (b) and 8 (c) months in ratoon crop during
2015 to 2016.
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Table 1 Mean squares from combined analysis of millable cane, stalk diameter, stalk length, cane yield, C.C.S.
and germination percentage at 12 months in ratoon crop of 16 sugarcane advance clones grown under

rainfed conditions at Udon Thani province and Kalasin province during 2015 to 2016.

Stalk
Millable cane Stalk length  Cane yield Germination
Source of variation DF ) diameter ) C.CsS.
(stalk/rai) (cm) (ton/rai) percentage
(mm)
Location (L) 1 7476x10° ** 1246 **  2079x10° ** 1150 ** 0.23 3812.76 **
Rep. within L 6 2931x10° 5.43 269 1.01 0.79 30.71
Genotypes (G) 15 4162x10° ** 12.61 ** 2114 ** 5.08 ** 10.18 ** 200.88 **
GxL 15 3237x10° ** 5.14 ** 471 * 477 ** 5.78 ** 201.63 **
Pool error 90 2458x10° 1.84 236 0.41 0.44 22.69
C.V. (%) 8.51 5.52 8.12 11.14 5.03 8.47

*** = Significant at 0.01 and 0.05 probability levels, respectively.
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W Wuanandenmegelusaningasonil Idun Wi MPT03-166, RT2004-085, KK06-501, KK3, 91-2-527
uaz LK92-11 (Table 2) WughiiAn 3.4.104. ga léun Wug NSUT08-22-3-13, RT2004-085, MPT02-458, LK92-11 Uz
KK3 ﬁuﬁﬁﬁm@ﬁ?ﬁum‘nm@mp eun g TBy27-1385, KK3, MPT02-458, CSB06-5-20, KK06-501, LK92-11 uay
CSB06-4-162 wnuziAenfiulufuANHEnIeNaneAs wudn Wi§ MPT03-166, RT2004-085, KK06-501, KK3,
91-2-527, LK92-11 uaz TBy28-0348 fuaudnsialsgaluuansnaiunieadfanniiug Kk3 waz Lko2-11 Sailuiug
MIagal (Table 3) anmouzauIAdUNIBAUENANA Wl CSB06-2-15, MPT03-166 uway RT2004-085 HANgaNdn
WUEAIIAA0L A9l RT2004-085, KK06-501, Kps01-12, CSB06-4-162, MPT02-458, KK3, KKO7-478, LK92-11,
CSB06-5-20, 91-2-527 uaz TBy28-0348 fpmuisinludnmniranuaniaigs
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Table 2 Cane yield, C.C.S. and germination percentage of 16 sugarcane advance clones in ratoon crop at Udon

Thani province and Kalasin province during 2015 to 2016.

Cane yield (ton/rai) C.Cs. Germination percentage
Variety
Udon Thani Kalasin Udon Thani Kalasin Udon Thani Kalasin
KK06-501 10.70 ab 110 g 13.10 de 15.00 a 68.80 abc 40.00 ef
KKO7-478 9.00 cde 1.90 ef 13.87 b-e 9.67 f 64.47 bcd 48.00 cde
NSUT08-22-3-13 6.23 g 1.93 ef 15.37 a 14.67 ab 57.33 efg 44.67 def
RT2004-085 10.83 ab 2.47 cd 15.20 a 11.00 e 60.67 def 58.33 abc
CSB06-2-15 7.23 fg 1.50 fg 11.03 fg 12.00 de 59.17 d-g 52.00 bcd
CSB06-2-21 6.40 g 297 b 11.37 f 13.00 cd 49.33 h 60.00 ab
CSB06-4-162 9.17 cde 413 a 13.63 cde 15.33 a 67.70 abc 63.33 a
CSB06-5-20 9.50 b-e 117 g 12.87 e 13.67 bc 69.53 ab 42.33 def
TBy27-1385 9.43 b-e 1.67 ef 11.67 f 12.00 de 73.63 a 48.00 cde
TBy28-0348 9.50 b-e 1.77 ef 13.23 de 13.33 ¢ 54.87 fgh 39.33 ef
MPT02-458 8.33 ef 3.90 a 15.03 ab 15.33 a 71.27 ab 52.33 bcd
MPTO03-166 11.57 a 2.90 Bc 10.07 g 12.00 de 52.73 gh 52.33 bcd
91-2-527 10.43 abc 2.07 De 13.77 b-e 11.33 e 64.60 bcd 51.67 bcd
KK3 10.47 abc 3.83 A 14.27 a-d 14.67 ab 71.60 a 63.33 a
LK92-11 10.30 a-d 1.73 ef 14.70 abc 13.67 bc 68.33 abc 36.00 f
Kps01-12 9.10 cde 113 G 13.43 cde 15.00 a 62.40 cde 37.00 f
Mean 9.26 2.31 13.27 13.167 62.481 49.917
F-test . o ok . . .
C.V. (%) 9.3 11.3 5.36 4.69 5.73 11.35

** Significant at 0.01 probability levels.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=0.05.
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Table 3 Millable cane, stalk diameter and stalk length of 16 sugarcane advance clones in ratoon crop at Udon

Thani province and Kalasin province during 2015 to 2016.

_ Millable cane (stalk/rai) Stalk diameter (mm) Stalk length (cm)
varety Udon Thani Kalasin Udon Thani Kalasin Udon Thani Kalasin
KK06-501 9,443 ab 1,667 h 29.13 bed  21.00 abc 262.00 a 136.00 def
KKO07-478 8,939 bc 2,800 ef 27.37 cd 20.00 bcd 240.70 a-e  149.70 bcd
NSUT08-22-3-13 6,141 g 2,533 fg 28.77 bc 20.00 bcd 195.60 f 119.00 fg
RT2004-085 9,590 ab 3,167 de 29.50 abc  22.67 ab 263.80 a 155.70 bcd
CSB06-2-15 7,128 efg 2,066 gh 3157 a 21.67 ab 210.90 ef 112.70 g
CSB06-2-21 6,747 fg 3,800 ¢ 27.63 bcd  18.33 cd 22450 b-f  140.70 de
CSB06-4-162 9,010 bc 5,322 a 28.23 bcd 23.67 a 257.30 abc 168.30 ab
CSB06-5-20 8,844 bcd 1,933 h 2483 e 18.67 cd 236.70 a-e  146.00 cd
TBY27-1385 8,674 bcd 2,133 gh 26.33 de 17.33 d 221.80 cf 117.30 fg
TBy28-0348 9,113 abc 1,922 h 26.23 de 22.00 ab 231.80 a-e 143.70 cd
MPT02-458 7,707 def 4,400 b 29.20 bc 22.33 ab 253.50 abc 180.30 a
MPT03-166 10,260 a 3,667 cd 29.97 ab 21.00 abc 21460 def 123.00 efg
91-2-527 9,354 abc 3,867 bc 27.23 cd 22.33 ab 233.30 a-e 180.30 a
KK3 9,365 abc 4,378 b 27.57 bed 22.00 ab 249.90 a-d 163.00 abc
LK92-11 9,333 abc 2,067 gh 27.70 bed  20.67 bc 237.00 a-e 124.00 efg
Kps01-12 8,273 cd 1,767 h 29.03 bc 22.67 ab 260.20 ab  140.30 de
Mean 8620.23 3038.92 28.14 20.938 235.77 142.79
F-test . ok ok ok . .
V. (%) 7.23 10.59 4.46 6.92 8.05 7.41

** Significant at 0.01 probability levels.
Mean in the same column followed by the same latter are not significantly different by DMRT at P=0.05.
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Table 4 Relative yield compare to check varieties (KK3, LK92-11 and Kps01-12) at Udon Thani province and
Kalasin province during 2015 to 2016.

KK3 LK92-11 Kps01-12
Variety
Udon Thani Kalasin Udon Thani Kalasin Udon Thani Kalasin
KK06-501 105 50 105 110 118 168
KK07-478 88 50 88 110 99 168
NSUT08-22-3-13 61 50 61 112 68 171
RT2004-085 106 64 106 142 119 218
CSB06-2-15 70 39 70 87 79 132
CSB06-2-21 62 77 62 171 70 262
CSB06-4-162 89 108 89 238 101 365
CSB06-5-20 93 30 93 67 104 103
TBY27-1385 92 43 92 96 104 147
TBy28-0348 93 46 93 102 104 156
MPT02-458 81 102 81 225 92 344
MPT03-166 113 76 113 167 127 256
91-2-527 98 54 98 119 111 182
KK3 - - 100 223 113 345
LK92-11 100 45 - - 113 154
Kps01-12 88 29 88 65 - -
® Udon Thani O Kalasin (a) ® Udon Thani O Kalasin (b)
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Figure 3 Relationship between cane yield and millable cane (a), stalk diameter (b) and stalk length (c) in ratoon

crop at Udon Thani province (®) and Kalasin province (o) during 2015 to 2016.
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