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Abstract

An experiment was carried out to evaluate yield potential and agronomic traits in
sugarcane clones. Twenty-one promising sugarcane clones series 2013 and two checked
varieties, Khon Kaen 3 and LK92-11, were evaluated in plant and 1°' ratoon crops under rainfed
conditions at Nakhon Sawan Field Crops Research Center during Feb 2016-Jan 2019. A trial
was laid out in randomized complete block design (RCBD) with four replications. Analysis of
variance showed significant differences in yield performance and all agronomic traits. Cane
yield, sugar content (CCS) and sugar yield exhibited significant genotype x environment
interactions. Yielding ability, CCS and some quality traits obtained from plant cane was higher
than 1°! ratoon crop. Cane growth of 1% ratoon crop during germination to elongation stages
were affected by severe drought crisis. Average cane yield, CCS and sugar yield were 19.7
tons/rai, 13.95 CCS and 2.53 tons CCS/rai, respectively. NSUT13-313 (30.2 tons/rai) showed
the best performance. Its cane yield was higher than Khon Kaen 3 (26.6 tons/rai) and LK92-11
(24.9 tons/rai) in plant cane, meanwhile, NSUT13-187 (19.6 tons/rai) and NSUT13-179 (19.1
tons/rai) gave higher cane yield than Khon Kaen 3 (13.7 tons/rai) and LK92-11 (16.2 tons/rai)
in 1% ratoon crop. For sugar content (CCS), NSUT13-053 gave highest CCS (15.70) in plant cane
and was significant difference from other promising clones and check varieties. There were
eight promising clones in 1% ratoon crop gave CCS about 15.68-16.46 and were not significantly
different from Khon Kaen 3 (15.19) and LK92-11 (16.33). NSUT13-154 and NSUT13-291 gave
highest sugar yield about 3.81 and 3.04 ton CCS/rai in plant and 1 ratoon crops, respectively.
Eight clones were selected and will be further evaluated on yield performance and ratooning
ability.
Key words: Breeding, Sugarcane, Preliminary trial, Cane yield, CCS, Sugar yield
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Table 1 Mean cane yield and some agronomic traits of 23 clones/varieties; series 2013 : Plant crop at Nakhon Sawan Field Crops Research Center in 2017-2018

No  Clone/Variety Cane Yield CCs Sugar yield Stalk weight Stalk size #Stalk/rai Plant % relative to check on % relative to check
(ton/rai) (ton ccs/rai) (kg) (cm) Hight(cm) cane yield on sugar yield
KK3 LK92-11 KK3 LK92-11

1 NSUT13-006 23.8 g 120 e 2.86 feh 1.53 m 2.69 e-h 15,583 b 315 ij 89 95 82 82
2 NSUT13-014 26.9 b-f 13.1 b-f 3.52 bcd 1.94 ef 2.62 g-j 13,900 def 366 def 101 108 101 101
3 NSUT13-016 28.3 abc 160 a 4.53 a 1.66 j-m 242 m 17,067 a 381 bcd 106 113 129 131
4 NSUT13-023 22.5 ijk 11.2 hjj 254 hi 2.18 b 3.16 a 10,317 l 307 j 85 90 72 73
5 NSUT13-053 233 g 157 a 3.63 bcd 1.80 ghi 251 jkl 12,900 i 381 bcd 87 93 104 105
6 NSUT13-106 24.9 f 135 b-e 3.35 cde 2.13 bc 2.81 de 11,700 ijk 394 bc 93 100 96 97
7 NSUT13-153 277 a-e 12.7 c-h 3.54 bcd 1.88 feh 2.63 i 14,767 bcd 347 fgh 104 111 101 102
8 NSUT13-154 27.8 a-d 13.7 bcd  3.80 b 1.75  h-k 273 efg 15833 Db 335 ghi 104 111 109 110
9 NSUT13-176 224 ijk 14.3 bc 3.21 def 1.66  jm 258 h-k 13517 dg 339 ghi 84 90 92 92
10 NSUT13-179 29.0 ab 128 b-h 372 bc 2.11 bcd 287 d 13,767  d-g¢ 349 e-h 109 116 106 107
11 NSUT13-187 27.1 b-f 10.7 j 2.89 feh 209 bcd 302 b 13,033  e-h 332 hi 102 109 83 83
12 NSUT13-215 222 jk 10.8 ij 2.40 i 204 cde 294 bc 10,850  kl 356 efg 83 89 68 69
13 NSUT13-247 254  d-h 113 ¢ 286  fgh 167 i 255 ik 15167 bc 333  ghi 95 102 82 82
14 NSUT13-265 23.2 hij 11.8 f+ 2.71 ghi 1.68 i-L 261 g 13,750 d-g 346 fgh 87 93 78 78
15 NSUT13-273 20.4 k 13.6 bcd 2.77 ghi 1.78 g 2.62 g 11,433 jkl 366 def 7 82 79 80
16 NSUT13-289 24.9 g 143 b 3.54 bcd 1.57 m 2.30 m 15,850 b 368 def 93 100 101 102
17 NSUT13-291 233 g 13.8 bcd 321 def 1.64 klm 241 m 14,250 cde 364 def 88 94 92 92
18 NSUT13-313 30.1 a 122 d 3.68 bc 2.48 a 2.81 de 12,183 hij 399 b 113 121 105 106
19 NSUT13-344 27.2 b-f 123 dHi 3.34 cde 1.99 def 2.48 kl 13,700 d-g 402 ab 102 109 95 96
20 NSUT13-356 25.2 d-i 128 b-g 323 def 219 b 275  ef 11,483  jkl 421 a 95 101 92 93
21 NSUT13-372 26.0 c-g 11.7 f 3.05 efg 1.66  j-m 232 m 15,717 b 397 b 98 104 87 88
22 KK3 (check) 26.6 b-f 13.2 b-f 3.50 bcd 2.15 bc 272 efg 12433 g 372 cde 100 100
23 LK92-11 (check) 249 e 139 bc 347 b-e 190 fg 268 fgh 13,100 e-h 347  fgh 100 100

MEAN 25.4 12.9 3.28 1.89 2.66 13,578 362

CV (%) 6.63 7.28 8.16 4.43 2.86 6.00 3.97

F-test *x *x *x *x *x *x *x

** significant difference at 0.01. Means followed by the same letter are not significant at p = 0.05 by DMRT.



Table 2 Mean cane yield and some agronomic traits of 19 clones/varieties; series 2013 : 1 Ratoon crop at Nakhon Sawan Field Crops Research Center in 2018-19

No  Clone/Variety Cane Yield CCs Sugar yield Stalk weight Stalk size #Stalk/rai Plant % relative to check % relative to check on
(ton/rai) (ton/rai) (kg) (cm) Hight(cm) on cane yield sugar yield
KK3 LK92-11 KK3 LK92-11

1 NSUT13-014 128 d-g 145 de 1.84  efg 1.26  bc 246 c-g 10,167 g-j 238  d-h 93 79 88 70
2 NSUT13-053 941 ¢ 143 de 134 ¢ 1.01 efg 241  d-h 9,383 ij 229 f-i 69 58 64 51
3 NSUT13-106 188 ab 165 a 3.10 a 1.59 a 264  bc 11,817 dh 316 a 137 116 148 117
[ NSUT13-153 14.5 cde 15.7  abc 227 cde 1.04  def 231 g 13,883 abc 213 g 105 89 108 86
5 NSUT13-154 127 d-=g 14.6  cde 1.86 efg 0.89 fg 236 e 14,150 ab 192 92 78 89 70
6 NSUT13-176 115 efg 16.2 ab 1.87 efg 0.89 fg 227 g 12,933 a-e 210 hijj 84 71 89 70
7 NSUT13-179 19.1 ab 165 a 313 a 1.29  bc 25 b-f 14,717 a 242 d-g 139 118 150 118
8 NSUT13-187 196 a 14.6  cde 284 ab 132 b 252  b-e 14,933 a 226 f-i 143 121 136 107
9 NSUT13-215 14.6  cde 16.1 ab 233 Db-e 139 b 283 a 10,517 - 234 e-i 106 90 112 88
10 NSUT13-247 120 d=g 125 f 151 ¢ 082 ¢ 219 14,583 a 204 87 74 72 57
11 NSUT13-265 10.7 fg 14.0 de 150 ¢ 097 efg 238 e 11,033 e-i 241 d-h 78 66 72 57
12 NSUT13-289 140 cf 16.2 ab 228 cde 1.13  cde 232 f4 12,250 b-f 287 b 102 86 109 86
13 NSUT13-291 106 fg 16.0 ab 1.69 fg 0.88 fg 215 12,050 c-g 245  d-g 7 65 81 64
14 NSUT13-313 150 «cd 164 a 246  bcd 1.58 a 268 ab 9,533 ij 267  bcd 109 93 118 93
15 NSUT13-344 113 efg 125 f 143 g 133 b 246 c-g 8,500 j 284 b 82 70 69 54
16 ~ NSUT13-356 121 d-g 137 e 1.66 fg 132 b 259  bcd 9,200 ij 279 bc 88 75 79 63
17 NSUT13-372 118 d=g 136 e 159 fg 1.00 efg 223 hij 11,667 dh 262  Db-e 85 73 76 60
18  KK3 (check) 13.7  cf 15.2  bcd 209  def 139 b 262 bc 9,900 hij 252 cf 100 100
19 LK92-11 (check) 16.2  bc 16.3 ab 2.65 abc 1.21  bcd 258  bcd 13,350 a-d 243 d-g 100 100

MEAN 13.7 15.0 2.08 1.18 2.45 11,819 245

CV (%) 15.04 4.88 15.80 9.99 4.84 10.70 8.01

F-test % * *x *x *x *x *x

** significant difference at 0.01. Means followed by the same letter are not significant at p = 0.05 by DMRT.



Table 3 Mean squares for cane yield, CCS and sugar yield of 19 clones/varieties; series 2013 over 2 crops (plant and 1! ratoon crops) at

Nakhon Sawan Field Crops Research Center in 2017-2019

Source DF Cane yield CGCs Sugar yield
Crop (C) 1 5464.802** 173.298%* 89.62867**
Rep within Crop (R) 6 16.80097 3.05182 0.123863
Genotype (G) 18 38.60178** 9.153034** 1.368054**
GxC 18 16.11292** 4.552127** 1.489442**
Pooled error 108 3.439946 0.651079 0.081704
Mean 19.69 13.95 2.53
CV (%) 9.40 5.80 11.30

** = significant at p<0.01.



Table 4 Mean cane yield, CCS and sugar yield of 19 clones/varieties; series 2013 over 2 crops (plant and 1! ratoon crops) at Nakhon Sawan

Field Crops Research Center in 2017-2019

No Clone/Variety Cane yield CCs Sugar yield %Relative to %Relative to %Relative to check
(ton/ rai) (ton ccs/rai) check on check on CCS on Sugar yield
Cane yield
Plant cane 1* Ratoon Mean Plant cane 1** Ratoon Mean Plant cane 1* Ratoon Mean KK3  LK92-11 KK3  LK92-11 KK3 LK92-11
1 NSUT13-014 269 a-e 128 19.9 123 ch 14.5 a-f 13.4 3.52 a-d 185 cde 268 93 79 94 88 96 88
2 NSUT13-053 233 cde 127 18.0 157 a 14.3 b-f 15.0 3.64 abc 135 e 2.49 69 58 106 99 89 81
3 NSUT13-106 24.9 b-e 188 ab 21.8 13.5 b-e 16.5 a 15.0 3.35 a-e 310 a 3.22 137 116 106 99 115 105
4 NSUT13-153 27.7  abc 14.5 bcd 21.1 12.7 b-h 157 ad 14.2 3.54 a-d 2.27 bcd 290 105 89 100 94 104 95
5 NSUT13-154 278  abc 127 20.2 137  a-e 146  a-e 14.2 3.81 a 186 cde 283 92 78 100 94 101 93
6 NSUT13-176 224 de 115 17.0 143 abc 162 ab 15.2 3.21 a-e 186 cde 254 84 71 107 101 91 83
7 NSUT13-179 290 ab 19.1  ab 24.0 128 bg 165 a 14.6 372 ab 313  a 3.43 139 118 103 97 122 112
8 NSUT13-187 272 ad 196 a 234 10.7 h 146  af 12.6 2.89 cf 284 ab 2.87 143 121 89 83 102 94
9 NSUT13-215 222 e 146  bcd 184 109  ¢h 16.1 abc 135 2.40 f 234 bcd 237 106 90 95 89 85 7
10 NSUT13-247 254 b-e 120 cd 18.7 113 fgh 125 f 11.9 2.86 def 1.51 e 2.18 87 A 84 79 78 71
11 NSUT13-265 232 cde 107 d 16.9 118 eh 140 cf 12.9 2.72 ef 1.50 e 211 78 66 91 85 75 69
12 NSUT13-289 249 b-e 140 cd 19.4 143 ab 162 ab 15.3 3.55 a-d 228 bcd 291 102 86 108 101 104 95
13 NSUT13-291 234 cde 106 d 17.0 138 a-e 160 abc 149 3.21 ae 169 de 2.45 7 65 105 98 87 80
14 NSUT13-313 302 a 150 ad 226 122 d-h 164 a 14.3 3.68 ab 246 abc  3.07 109 93 101 95 110 100
15 NSUT13-344 272 abc 113 d 19.3 123 ch 125 f 124 3.34 ae 144 e 2.39 83 70 87 82 85 78
16 NSUT13-356 25.2 b-e 12.1 cd 18.7 12.8 b-¢ 13.7  def 133 3.23 a-e 1.66 de 244 88 75 93 88 87 80
17 NSUT13-372 260 a-e 118 cd 18.9 11.7  eh 136 ef 12.6 3.05 b-f 159 de 2.32 86 73 89 84 83 76
18 KK3 (check) 266 a-e 137  cd 20.2 132 bf 152 ae 141 3.50 a-d 209 b-e 280 100 100 100
19 LK92-11 (check) 24.9 b-e 16.2 abc 206 139 ad 163 ab 15.1 3.47 a-d 265 ab 3.06 100 100 100
MEAN 25.7 13.9 19.7 12.8 15.0 13.9 3.30 2.08 2.69
CV (%) 9.40 15.0 9.50 4.88 7.28 5.82 11.30 15.8 11.0

Means followed by the same letter are not significant at p = 0.05 by DMRT.



Table 5 Correlation coefficient (r) among cane yield, CCS and sugar yield of 19 varieties/clones; series 2013 over 2 crops (plant and 1 ratoon

crops) at Nakhon Sawan Field Crops Research Center in 2017-2019

Cane yield CcCs Sugar yield
Cane yield 1.0000 -0.4980 ** 0.9151**
CCs -0.4980** 1.0000 -0.1294"
Sugar yield 0.9151** -0.1294 1.0000

N = 152

ns = non-significant, ** = significant at p<0.01

Table 6 Mean cane yield, CCS and sugar yield of eight selected sugarcane clones; series 2013

Clone/Variety Parents Cane Yield CcCs Sugar Yield

(ton/rai) (ton CCS/rai)
1 NSUT13-014 226 x RT2007-041 19.9 13.8 2.68
2 NSUT13-106 Q76 x UT13 21.8 15.0 3.22
3 NSUT13-153 LK92-11 x UT84-10 21.1 14.2 2.90
a NSUT13-154 LK92-11 x UT84-10 20.2 14.2 2.83
5 NSUT13-179 LK92-11 x UT84-10 24.0 14.6 3.42
6 NSUT13-187 LK92-11 x UT84-10 23.4 12.6 2.86
7 NSUT13-289 Q76 x 1383 194 15.3 291
8 NSUT13-313 Q85 x UT8 22.6 14.3 3.07
KK3 20.2 14.2 2.80

LK92-11 20.6 15.1 3.06
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Figure 1 Rainfall distribution (mm) at Nakhon Sawan Field Crops Research Center in 2017
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Figure 2 Rainfall distribution (mm) at Nakhon Sawan Field Crops Research Center in 2018
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