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Standard Trial : Short Fiber Cotton for Pest Tolerance
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ABSTRACT

Standard trial of short fiber cotton (Gossypium arboreum) tolerant to pest was
conducted for yield evaluation in 2019 at 4 locations. The trial consisted of ten elite lines
with three check varieties in a randomized complete block design with three replications.
Each plot consisted of 4 rows of 12 m length with the row spacing of 150 cm and 50 cm.
The objective was to compare yield and fiber quality under non-insecticide application. The
result revealed lines had significant differences in yield potential. Seed cotton yield of
11-5-1-1, 11-5-3-2, 11-5-3-18, 11-5-3-15, 11-1-9-1, 11-5-1-4 were significantly higher than check
varieties (Tak Fa2, Tak Fa3 and Tak Fa6) with 168 144 140 138 131 and 123 kg.rai’l,
respectively. Their ranges of fiber quality were lower than Tak Fa2 and Tak Fa6, but not
different from Tak Fa3 with 34.9-37.2 % ginning out turn, 0.86-0.89 inch fiber length, 19.1-21.3
gtex-1 fiber strength, 63-65 uniformity and 5.5-5.9 micronaire fiber fineness.

Key words: Yield evaluation, Gossypium arboreum, Pest tolerance
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Table 1 Mean seed cotton vield (kgrai') and some agronomic trials of cotton elite lines, compared to
Tak Fa2 Tak Fa3 and Tak Fa6 cultivars from Standard Trial at Nakhon Sawan Field Crops research

Center, Phetchaboon and Loei Agricultural Research and Development Center in 2019.

line/cultivar Yield Plant height Canopy # # Node of 1%
(kg.rai™) (m) Width (m.)  Vegetative  Fruiting Fruiting
branch branch branch
11-1-9-1 131 bc 1.93 abc 1.08 ab 43 b 12.6 abc 6.6 bcd
11-1-9-4 112 cde 1.99 ab 0.99 b 3.1 bc 12.0 ad 6.7 bc
11-1-9-16 111 cde 2.05a 1.01b 25c¢ 11.3 cde 6.8 bc
11-5-3-2 144 ab 205a 1.08 ab 2.8 bc 13.4 ab 6.6 bc
11-5-3-15 138 bc 1.98 ab 1.02b 3.3 bc 13.1ab 71b
11-5-3-18 140 bc 1.99 ab 1.08 ab 3.3 bc 12.9 abc 71b
11-5-13-2 121 bcd 2.04 ab 1.05 ab 3.0 bc 10.5 de 69b
11-5-13-13 88 e 205a 1.02b 26¢C 10.2 e 71b
11-5-1-1 168 a 1.79 c 1.00 b 2.8 bc 13.6 a 6.7 bc
11-5-1-4 123 bc 1.95 abc 0.98 b 2.9 bc 12.0 ad 6.8 bc
Tak Fa2 26 f 0.57d 0.44 c 19c 57¢ 6.0 cd
Tak Fa3 94 de 1.85 bc 1.17 a 58a 11.8 bcd 9.6a
Tak Fa6 a9 f 0.72d 0.52 c 23c 73f 59d
Mean 111 1.77 0.96 3.1 11.3 6.9

CV. (%) 24.47 10.16 13.34 47.12 13.58 9.87
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Table 2 Some agronomic traits of cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Faé6
cultivars from Standard Trial at Nakhon Sawan Field Crops research Center, Phetchaboon
and Loei Agricultural Research and Development Center in 2019.
line/ Day to Day to Boll/ Boll Seed/ 100 Plant”  Insect” Compact
cultivar 50% Boll 50% plant weight boll seed aspect  damage fiber”
opening  flowering (9 weight
(day) (day) ©

11-1-9-1 58 bcd 102 bc 27.6 abc 355d 33.4 bc 6.1 33a 1.1a 3.17
11-1-9-4 60 bcd 104 b 243 bcd 370 cd 35.4 ab 6.1 33a 1.0 a 3.42
11-1-9-16 58 bcd 101 bc  243bcd 3.74cd 345 abc 6.4 343 1.0 a 3.42
11-5-3-2 58 bcd 104 b 28.2abc  4d.ldab 37.0 a 6.4 3.4a 1.0 a 3.83
11-5-3-15 63 b 105 b 29.9 ab 3.74 cd 35.6 ab 5.9 33a 1.0a 3.33
11-5-3-18 58 bcd 103 bc 29.1 abc 352d 32.4 bc 6.0 35a 1.0a 3.50
11-5-13-2 58 bcd 103 bc 23.5 cd 4.35 a 37.8 a 6.7 32a 1.0a 3.42
11-5-13-13 62 bc 105 b 19.4d 3.99 bc 35.3 ab 6.9 32a 1.0a 3.92
11-5-1-1 57 de 100 ¢ 30.3 a 343d 315c¢ 6.1 35a 1.0a 3.42
11-5-1-4 57 de 103 bc 23.8 cd 357d 32.9 bc 6.3 33a 1.0a 3.50
Tak Fa2 52 e 105 b 78 e 4.03 abc 28.3d 7.6 26Db 6.6b 2.33
Tak Fa3 67 a 109 a 31.6a 222 e 27.2d 4.8 33a 1.0a 3.00
Tak Fa6 53 e 105 b 108 e 3.99 bc 27.1d 10.6 25Db 6.3b 1.67
Mean 58.6 104 239 3.69 33.0 6.6 3.2 1.8 3.22

C.V. (%) 8.06 3.57 22.36 8.85 10.29 - 10.8 21.6 -

V'5 = excellence 1 = tolerance 5 = excellence
3 = good 5 = moderately tolerance 3 = good
1 = poor 10 = susceptible 1 = poor



-9-

Table 3 Means total number (14 counts) of insects per 30 plants of cotton elite lines, compared to
Tak Fa2, Tak Fa3 and Tak Fa6 cultivar from Standard Trial at Nakhon Sawan Field Crops
Research Center, 2019

Insect 10 elite lines Tak Tak Fa3  Tak Faé
Fa2

Jassid (Amrasca biguttula (Ishida)) 288 2,879 471 2,529
Aphid (Aphis gossypii (Glover)) 1,251 1660 1,588 1,787
Thrips (Thrips palmi (Kamey)) 67 64 67 22
White fly (Bemisia tabaci (Gennadius)) 580 168 522 175
Cotton boll worm (Helicoverpa armigera

(Hubner)) 4 3 1 4

Table 4  Mean ginning out tumn percentage and fiber quality of cotton elite lines, compared to Tak Fa2
Tak Fa3 and Tak Fa6 cultivar from Standard Trial at Nakhon Sawan Field Crops research Center,

Phetchaboon and Loei Agricultural Research and Development Center in 2019.

line/cultivar Ginning out Fiber length Fiber strength Uniformity Micronaire
turn (%) (inch) (g tex?) (%)
11-1-9-1 37.1 0.86 194 63 5.9
11-1-9-4 35.1 0.86 19.1 63 5.9
11-1-9-16 35.6 0.86 194 64 5.8
11-5-3-2 35.6 0.89 19.6 65 5.8
11-5-3-15 35.8 0.89 20.3 65 5.5
11-5-3-18 36.1 0.89 20.0 65 5.6
11-5-13-2 35.0 0.88 21.3 63 5.9
11-5-13-13 34.9 0.88 20.8 64 5.9
11-5-1-1 37.2 0.89 194 63 5.7
11-5-1-4 36.3 0.89 19.7 64 5.8
Tak Fa2 34.0 1.17 20.1 62 3.1
Tak Fa3 33.0 0.86 22.0 62 5.2
Tak Faé 24.8 1.07 18.7 61 2.8

Mean 34.7 0.92 20.0 63 53
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AMARNUIN

Appendix 1 Mean seed cotton yield (kgrai”) and some agronomic trails of cotton elite lines, compared
to Tak Fa2 Tak Fa3 and Tak Fa6 cultivars from Standard Trial at Nakhon Sawan Field Crops
research Center in 2019.

line/cultivar Yield Plant Canopy # # Node of 1%
(kg.rai™) height Width (m.)  Vegetative Fruiting Fruiting
(m) branch branch branch
11-1-9-1 152 ad 2.33 bc 1.61 a 8.2 16.6 abc 80b
11-1-9-4 138 bcd 2.38 abc 1.42 a 4.6 17.1 abc 89b
11-1-9-16 149 a-d 2.47 abc 1.47 a 3.3 15.7 abc 85b
11-5-3-2 143 bcd 2.64 ab 1.53 a 4.1 18.4 a 8.6b
11-5-3-15 174 abc 2.58 abc 1.56 a 4.1 17.5 ab 9.0b
11-5-3-18 172 abc 2.54 abc 1.55a 4.6 16.8 abc 85b
11-5-13-2 180 ab 2.53 abc 1.62 a 4.0 16.0 abc 8.6b
11-5-13-13 105 cde 271 a 1.54 a 3.6 14.4 ¢ 84b
11-5-1-1 219 a 2.48 abc 1.50 a 3.7 17.7 ab 85b
11-5-1-4 171 abc 2.45 abc 141 a 3.9 17.6 ab 8.6b
Tak Fa2 90 de 224 c 1.59 a 8.5 14.9 bc 123 a
Tak Fa3 86 de 091d 0.82b 3.7 9.4d 6.2 C
Tak Fa6 49 e 0.84 d 0.70 b 3.3 8.1d 6.3 C
Mean 141 2.24 1.41 4.6 15.4 8.5

CV. (%) 25.17 7.96 9.72 51.8 9.7 8.2
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Appendix 2 Some agronomic traits of cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Fa6
cultivars from Standard Trial at Nakhon Sawan Field Crops research Center in 2019.

line/cultivar  Day to 50% Day to Boll/ Boll Seed/ 100 Plant”  Insect”
Boll 50% plant  weight boll seed aspect  damage
opening flowering (9) weight
(day) (day) (9)
11-1-9-1 55.3 bc 102 bcd  30.2ab 3.74cd 34.0 abc 5.7 3.3 bc 1.0a
11-1-9-4 56.7 b 103 bcd 303 ab 393 cd 36.7 a 5.8 35b 1.0a
11-1-9-16 55.3 bc 102 bcd 283 ab 3.68cd 34.2abc 6.3 3.1c 1.0a
11-5-3-2 55.3 bc 104 abc  27.3ab 426 bc  36.1 ab 6.3 3.3 bc 1.0a
11-5-3-15 56.7 b 105 ab 30.4ab 3.93 cd 36.4 a 5.6 3.3 bc 1.0a
11-5-3-18 56.0 bc 101 bcd 323 ab  3.69cd 35.1abc 5.8 3.3 bc 1.0a
11-5-13-2 56.0 bc 104 abc  31.9ab 4.56 ab 389 a 6.7 3.3 bc 1.0a
11-5-13-13 57.0b 105 ab 21.5bc  4.19 bc 37.1a 6.6 3.2 bc 1.0a
11-5-1-1 53.7c¢ 100 cd 37.1a 342 d 31.3 cd 5.9 4.0 a 1.0a
11-5-1-4 55.0 bc 103 bcd 29.0ab 354d 325 bcd 5.9 3.3 bc 1.0a
Tak Fa2 64.3 a 108 a 315ab 217e 274de a.7 37c 1.0a
Tak Fa3 473 e 99 d 133 cd  4.19 bc 26.0 e 10.9 3.0c 6.0b
Tak Fa6 51.0d 105 ab 9.6d 495 a 30.5 cd 8.4 3.1c 6.0b
Mean 55.4 103 27.1 3.87 335 6.5 3.3 1.8
CV. (%) 2.66 2.07 21.4 7.83 7.50 - 6.3 339
V'5 = excellence 1 = tolerance
3 = good 5 = moderately tolerance

1 = poor

10 = susceptible
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Appendix 3 Mean ginning out tum percentage and fiber quality of cotton elite lines, compared to Tak Fa2
Tak Fa3 and Tak Fa6 cultivar from Standard Trial at Nakhon Sawan Field Crops research
Center in 2019.

line/cultivar Ginning out  Fiber length  Fiber strength Uniformity Micronaire
turn (%) (inch) (g tex™) (%)
11-1-9-1 37.1 0.84 17.9 63 5.6
11-1-9-4 34.9 0.85 17.3 65 5.6
11-1-9-16 35.4 0.85 18.7 65 5.7
11-5-3-2 34.9 0.89 18.6 65 5.7
11-5-3-15 34.7 0.91 20.1 65 53
11-5-3-18 353 0.90 18.9 66 5.4
11-5-13-2 34.8 0.91 20.9 64 5.8
11-5-13-13 35.2 0.89 20.8 64 5.6
11-5-1-1 36.8 0.90 19.3 63 5.6
11-5-1-4 35.9 0.91 19.3 65 5.7
Tak Fa2 33.2 0.85 214 62 5.0
Tak Fa3 23.7 1.07 18.4 62 2.7
Tak Fa6 32.8 1.19 20.4 61 3.3

Mean 34.2 0.92 19.4 64 5.1
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Appendix 4 Mean seed cotton yield (kgrai) and some agronomic traits of cotton elite lines, compared to
Tak Fa2 Tak Fa3 and Tak Fa6 cultivars from Standard Trial at Phetchaboon Agricultural
Research and Development Center in 2019.

line/cultivar Yield Plant height Canopy # # Node of 1%
(kg.rai ) (m) Width (m.) Vegetative Fruiting Fruiting
branch branch branch
11-1-9-1 113 bc 1.73 ab 0.95a 2.8 bc 8.4 bc 6.3 cd
11-1-9-4 116 bc 1.85a 0.96 a 3.0 bc 8.4 bc 6.8 bcd
11-1-9-16 110 bc 1.83 a 0.84 a 2.8 bc 8.4 bc 6.1d
11-5-3-2 134 ab 1.76 a 0.98 a 2.9 bc 8.9 a-c 6.7 bcd
11-5-3-15 136 ab 1.75 a 091 a 37b 9.3 ab 7.5 bc
11-5-3-18 152 a 1.78 a 1.08 a 33b 105 a 76b
11-5-13-2 116 bc 1.93a 0.98 a 3.7b 8.1 bc 7.2 bc
11-5-13-13 96 cd 1.82 a 0.96 a 2.9 bc 71c 7.4 bc
11-5-1-1 125 abc 1.45b 0.88 a 3.1 bc 10.5 a 6.8 bcd
11-5-1-4 106 bc 1.65 ab 0.82 a 2.8 bc 8.3 bc 6.7 bcd
Tak Fa2 71d 1.66 ab 1.10a 57a 8.7 a-c 114 a
Tak Fa3 20 e 0.55 ¢ 0.34 b 1.5 cd 39d 6.7 bcd
Tak Fa6 12 e 0.46 c 0.25b 1.0d 35d 6.8 bcd
Mean 101 1.56 0.85 3.0 7.9 7.2
CV. (%) 17.5 10.1 16.5 29.6 13.7 8.86
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Appendix 5 Some agronomic traits of cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Faé cultivars
from Standard Trial at Phetchaboon Agricultural Research and Development Center in 2019.

line/cultivar Day to Day to Boll/ Boll Seed/ 100 Plant”  Insect”
50% Boll 50% plant weight boll seed aspect  damage
opening flowering (9 weight
(day) (day) (9)
11-1-9-1 53b 90 b 20.2 cd 3.59 bc 35.5 abc 6.2 32a 1.2 a
11-1-9-4 54 b 92b 203 cd  3.74abc  36.6 abc 6.2 32a 1.0a
11-1-9-16 52b 90 b 21.5b-d 389abc  36.1 abc 6.5 34a 1.0 a
11-5-3-2 53b 91b 251abc 413 ab 38.0 ab 6.7 32a 1.0 a
11-5-3-15 54 b 90 b 26.6ab  3.89 abc 37.8 ab 5.8 33a 1.0 a
11-5-3-18 53b 91b 289 a 3.59 bc 325¢ 6.4 33a 1.0a
11-5-13-2 53b 92 b 21.5 bcd 4.44 a 38.4 a 6.8 30a 1.0a
11-5-13-13 53b 92b 179d 4.10 ab 37.8 ab 7.2 33a 1.0 a
11-5-1-1 54 b 93 b 24.2 abc  3.64 bc 33.7 bc 6.5 30a 1.0a
11-5-1-4 53b 91b 19.7 cd 3.62 bc 35.2 abc 6.5 32a 1.0a
Tak Fa2 57 a 102 a 24.2 abc 2.28d 274d 54 32a 1.0 a
Tak Fa3 56 a 103 a 4.0 e 4.18 ab 26.2 de 10.9 19b 73b
Tak Fa6 56 a 105 a 51e 330 c 232e 9.2 1.5b 7.7 ¢
Mean 54 94 19.94 3.72 33.7 6.9 3.0 2.0
CV. (%) 1.78 1.95 15.7 10.8 7.1 - 9.59 6.79
V'5 = excellence 71 = tolerance
3 = good 5 = moderately tolerance

1 = poor

10 = susceptible
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Appendix 6  Mean ginning out turn percentage and fiber quality of cotton elite lines, compared to
Tak Fa2 Tak Fa3 and Tak Faé cultivar from Standard Trial at Phetchaboon Agricultural
Research and Development Center in 2019.

line/cultivar  Ginning out  Fiber length  Fiber strength Uniformity Micronaire
turn (%) (inch) (g tex™) (%)
11-1-9-1 353 0.88 211 63 6.0
11-1-9-4 33.4 0.87 21.7 62 5.9
11-1-9-16 34.3 0.87 21.4 63 5.9
11-5-3-2 34.3 0.89 21.0 66 5.8
11-5-3-15 34.6 0.90 20.0 67 5.4
11-5-3-18 35.0 0.91 22.1 67 5.6
11-5-13-2 33.6 0.87 224 64 6.0
11-5-13-13 33.6 0.88 21.7 64 6.0
11-5-1-1 35.7 0.88 19.9 65 5.9
11-5-1-4 34.5 0.88 20.8 66 5.8
Tak Fa2 31.1 0.87 23.6 63 5.4
Tak Fa3 274 1.06 19.8 60 3.2
Tak Fa6 35.8 1.11 20.7 64 3.4
Mean 33.7 0.91 21.2 64 5.4

CV. (%)
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Appendix 7 Mean seed cotton yield (kg.rai”’) and some agronomic traits of cotton elite lines, compared
to Tak Fa2 Tak Fa3 and Tak Faé cultivars from Standard Trial at Loei Agricultural Research
and Development Center in 2019.

line/cultivar Yield Plant height Canopy # # Node of 1%
(kg.rai ) (m) Width (m.)  Vegetative Fruiting Fruiting
branch branch branch
11-1-9-1 12 ab 1.73 ab 0.69 ab 20b 128 a 5.4
11-1-9-4 84 bc 1.73 ab 0.60 bc 1.7 bcd 10.6 abc 4.5
11-1-9-16 75 cd 1.85a 0.72 ab 1.3 cd 10.1 abc 57
11-5-3-2 156 a 1.74 ab 0.75 ab 1.5 bcd 129 a 4.5
11-5-3-15 103 bc 1.60 ab 0.59 bc 20b 125a 4.9
11-5-3-18 97 bc 1.64 ab 0.59 bc 1.9 bc 11.4 ab 52
11-5-13-2 66 cd 1.66 ab 0.56 bcd 1.5 bcd 7.5 cd 5.0
11-5-13-13 62 cd 1.63 ab 0.56 bcd 1.3d 9.2 abc 54
11-5-1-1 160 a 143 b 0.60 bc 1.7 bcd 128 a 4.6
11-5-1-4 91 bc 1.75 ab 0.71 ab 1.9 bc 10.2 abc 5.1
Tak Fa2 122 ab 1.64 ab 0.83 a 343 12.0 ab 5.2
Tak Fa3 42 de 0.70 c 041 cd 1.7 bcd 8.7 bcd 4.8
Tak Fa6 17 e 0.40 ¢ 0.38d 1.3 cd 56d 5.1
Mean 93 1.50 0.61 1.78 10.5 5.0

CV. (%) 255 13.4 16.7 18.5 18.1 14.1
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Appendix 8 Some agronomic traits of cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Fa6
cultivars from Standard Trial at Loei Agricultural Research and Development Center in 2019.

line/cultivar  Day to 50% Day to Boll/ Boll Seed 100 seed Plant”  Insect”
Boll 50% plant weight / weight aspect  damage
opening flowering (g) boll ()
(day) (day)
11-1-9-1 67 abc 113 32.4 ab 331d 30.8 6.4 3.6 1.0a
11-1-9-4 69 abc 117 22.4 bcd 3.43 cd 32.9 6.4 3.2 1.0 a
11-1-9-16 66 abc 112 230bcd  3.64ad 332 6.5 38 1.0a
11-5-3-2 66 abc 117 32.1ab 4.03 ab 37.0 6.2 3.8 1.0 a
11-5-3-15 77 ab 120 32.6 ab 342 cd 32.7 6.2 3.2 1.0a
11-5-3-18 66 abc 118 26.1 bcd 327d 29.6 58 3.8 10a
11-5-13-2 67 abc 113 17.0 de 4.06 a 36.0 6.6 33 10a
11-5-13-13 76 ab 119 188 cde 3.67ad 312 6.9 32 10a
11-5-1-1 63 bcd 106 29.5 abc 3.22d 29.6 6.1 35 10a
11-5-1-4 62 bcd 115 22.7bcd  3.55bcd 320 6.4 35 10a
Tak Fa2 80 a 118 39.1a 221 e 26.7 4.3 35 10a
Tak Fa3 56 cd 112 150de 360ad 29.1 10.0 2.6 57b
Tak Faé 51d 105 88e 385abc 311 52 32 6.0b
Mean 67 114 24.6 3.48 31.7 6.4 3.37 1.74
CV. (%) 11.99 5.06 26.4 7.46 14.96 - 14.51 17.8
V'5 = excellence ?'1 = tolerance
3 = good 5 = moderately tolerance

1 = poor

10 = susceptible
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Appendix 9 Mean ginning out tum percentage and fiber quality of cotton elite lines, compared to Tak
Fa2 Tak Fa3 and Tak Fa6 cultivar from Standard Trial at Loei Agricultural Research and
Development Center in 2019.

line/cultivar Ginning out  Fiber length  Fiber strength  Uniformity Micronaire
turn (%) (inch) (g tex™) (%)
11-1-9-1 39.0 0.85 19.3 64 6.1
11-1-9-4 37.2 0.87 18.4 62 6.1
11-1-9-16 37.2 0.87 18.0 63 5.9
11-5-3-2 37.5 0.88 19.1 64 5.9
11-5-3-15 38.2 0.87 20.8 64 5.8
11-5-3-18 38.1 0.87 19.1 63 5.9
11-5-13-2 36.5 0.87 20.6 62 6.0
11-5-13-13 35.9 0.87 19.9 63 6.0
11-5-1-1 39.2 0.88 18.8 61 5.8
11-5-1-4 38.6 0.87 18.9 62 5.9
Tak Fa2 34.7 0.86 20.9 62 5.1
Tak Fa3 23.2 1.09 17.8 60 25
Tak Fa6 335 1.21 19.2 61 2.7

Mean 36.0 0.91 19.3 62 54
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Appendix 10 Mean seed cotton yield (kgrai") and some agronomic traits of cotton elite lines, compared
to Tak Fa2 Tak Fa3 and Tak Fa6 cultivars from Standard Trial at Sakon Nakhon Agricultural
Research and Development Center in 2019.

line/cultivar Yield Plant Canopy # # Node of 1%
(kg.rai ) height Width (m.) Vegetative Fruiting Fruiting
(m) branch branch branch
11-1-9-1 25 1.52a 0.35 2.20 4.20 a-d 3.83
11-1-9-4 31 1.03 bc 0.35 2.33 4.33 ad 3.97
11-1-9-16 29 1.54 a 0.35 2.30 3.83 bcd 3.77
11-5-3-2 18 1.38 ab 0.28 2.07 3.37 bcd 4.30
11-5-3-15 29 1.48 ab 0.44 2.60 3.73 bcd 3.97
11-5-3-18 22 153a 0.43 2.97 3.70 bcd 4.00
11-5-13-2 a4 150a 0.41 2.33 4.40 a-d 4.37
11-5-13-13 35 1.71 a 0.41 2.07 4.03 bcd 3.93
11-5-1-1 a1 1.62 a 0.37 2.13 5.57 ab 3.67
11-5-1-4 31 1.65a 0.37 2.00 4.83 abc 3.77
Tak Fa2 8 0.60 ¢ 0.23 1.47 2.00d 3.63
Tak Fa3 24 1.31 ab 0.32 2.40 6.47 a 4.20
Tak Fa6 8 0.72 c 0.24 1.20 2.80 cd 4.30
Mean 26 1.35 0.35 2.16 4.10 3.98

CV. (%) 71.4 18.4 232 30.4 30.4 8.76
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Appendix 11 Some agronomic traits of cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Fa6
cultivars from Standard  Trial

Development Center in 2019.

at Sakon Nakhon Agricultural

Research and

line/cultivar  Day to 50% Day to Boll/ Boll Seed/ 100 seed Plant”  Insect”
Boll 50% plant  weight boll weight aspect  damage
opening flowering (9 ©)
(day) (day)
11-1-9-1 64 bc 133 9.07 258c  259cd 6.5 3.6 a-d 1.0b
11-1-9-4 67 b 111 10.33  3.10bc  29.3 abc 6.6 33 a-e 1.0b
11-1-9-16 65 bc 140 9.43  292c 27.1 bcd 6.8 3.2 b-e 1.0b
11-5-3-2 71b 119 770  273c  282bc 7.0 3.4 a-e 1.0b
11-5-3-15 68 b 140 11.27 331bc 29.2 abc 6.7 3.8 ab 1.0b
11-5-3-18 65 bc 148 1053 297c  284bc 6.8 3.7 ad 1.0b
11-5-13-2 68 b 128 1092 403a  339a 7.0 3.7 ad 1.0b
11-5-13-13 66 bc 128 1250 379ab 3l4ab 4.0 41a 1.0b
11-5-1-1 65 bc 140 1530 296c  26.7 bcd 6.4 3.7 ad 1.0b
11-5-1-4 65 bc 114 1260 326 bc  29.9 abc 6.5 3.8 ab 1.0b
Tak Fa2 59 cd 140 263 289c 194e 8.6 2.9 de 43a
Tak Fa3 108 a 154 1327 174d  230de 4.8 2.7 e 1.0b
Tak Fa6 56 d 136 400 28lc  208e 10.7 3.0 c-e 3.7a
Mean 68 133 997  3.01 27.2 6.8 3.4 15
C.V. (%) 5.35 14.5 44.6 13.3 9.8 - 12.3 34.9
Y5 = excellence 1 = tolerance
3 = good 5 = moderately tolerance

1 = poor

10 = susceptible
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Appendix 12 Mean ginning out tum percentage and fiber quality of cotton elite lines, compared to Tak
Fa2 Tak Fa3 and Tak Faé cultivar from Standard Trial at Sakon Nakhon Agricultural Research
and Development Center in 2019.

line/cultivar Ginning out Fiber length  Fiber strength  Uniformity Micronaire
turn (%) (inch) (g tex™) (%)
11-1-9-1 36.9 0.88 22.0 67 5.9
11-1-9-4 34.4 0.88 20.9 65 5.9
11-1-9-16 36.2 0.88 21.8 67 5.6
11-5-3-2 33.8 0.91 22.7 64 5.8
11-5-3-15 34.7 0.89 214 66 5.6
11-5-3-18 35.6 0.91 21.9 66 5.3
11-5-13-2 359 0.87 21.8 67 5.8
11-5-13-13 35.4 0.86 22.5 65 6.0
11-5-1-1 38.6 0.86 219 65 5.7
11-5-1-4 35.7 0.89 22.0 66 5.7
Tak Fa2 36.3 1.18 20.5 60 3.3
Tak Fa3 32.2 0.87 21.2 63 4.7
Tak Fa6 27.9 1.06 18.8 62 2.9

Mean 34.9 0.92 215 65 5.2
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Appendix 13 Monthly rainfall (mm) at Nakhon Sawan Field Crops Research Center and Phetchaboon
Agricultural Research and Development Center in 2019.
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Appendix 14  Monthly rainfall (mm) at Loei and Sakon Nakhon Agricultural Research and Development
Center in 2019.
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Preliminary Trial : Green Fiber and Pest Tolerant Cotton
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ABSTRACT

Preliminary trial of green fiber and pest tolerant cotton yield evaluations were
conducted in 2019 at Nakhon Sawan Field Crops Research Center. This trial consisted of
fourteen elite lines with two check varieties in a randomized complete block design with
three replications. Each plot consisted of 5 rows of 12 m length with the row spacing of 150
cm and 50 cm. The objective was to compare yield and fiber quality under non insecticide
application. The result revealed lines had significant differences in yield potential. Seed
cotton yield of V1/TF86-5-B-B-B-51B, V1/TF86-5-B-B-B-47B, V1/TF86-5-B-B-B-54 B, V1/TF86-5-
B-B-B-55B, V1/TF86-5-B-B-B-22B, V1/TF86-5-B-B-B-44B and V1/TF86-5-BBB-1 6 B was
significantly higher than Tak Fa 2 insect susceptible check varieties with 251, 217, 215, 198,
188, 183, 179 and 47 kgrai’, respectively. The green fiber qualities of elite lines were
22.1-23.7 % ginning out tum, 1.21-1.24 inch fiber length, 17.8-21.0 gtex fiber strength 59-62
uniformity and lower than 2.4-2.8 micronaire fiber fitness.
Key words: Yield evaluation, Green cotton, Pest tolerance
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Table 1  Mean seed cotton yield (kg.rai') and some agronomic traits of cotton elite lines, compared to
Tak Fa2 and Tak Fa86-5 cultivars from preliminary trial at Nakhon Sawan Field Crops research
Center in 2019.

Yield Plant Canopy # # Node of 1%
line/cultivar (kg.rai™) height Width (m.)  Vegetative  Fruiting Fruiting
(m) branch branch branch
V1/TF86-5-B-B-B-16B 179 ab 1.21 abc 91.3 cd 2.13 bc 12.0 ab 6.07 cd
V1/TF86-5-B-B-B-18B 144 b 1.13 ad 91.0 cd 2.40 bc 11.1 ab 6.17 a-d
V1/TF86-5-B-B-B-21B 162 b 1.12 ad 96.7 bcd 1.67 c 11.7 ab 597d
V1/TF86-5-B-B-B-22B 188 ab 1.11 bcd 90.5 cd 1.87 ¢ 12.0 ab 5.87d
V1/TF86-5-B-B-B-24B 148 b 1.13 ad 925 cd 1.70 c 11.6 ab 597d
V1/TF86-5-B-B-B-26B 169 b 1.04 cd 87.0 cd 2.20 bc 10.4 bc 6.07 cd
V1/TF86-5-B-B-B-28B 161 b 1.07 bcd 93.5 cd 1.77 ¢ 10.7 b 6.13 bcd
V1/TF86-5-B-B-B-29B 148 b 1.04 cd 97.0 bcd 297 ab 11.0 b 6.40 abc
V1/TF86-5-B-B-B-30B 168 b 1.11 ad 87.8 cd 1.83 ¢ 11.7 ab 587d
V1/TF86-5-B-B-B-44B 183 ab 1.13 ad 97.7 bcd 2.23 bc 12 ab 6.20 a-d
V1/TF86-5-B-B-B-47B 217 ab 1.28 ab 1183 a 343 a 11.3 ab 6.50 ab
V1/TF86-5-B-B-B-51B 251 a 132 a 113.7 ab 297 ab 128 a 6.37 abc
V1/TF86-5-B-B-B-54B 215 ab 1.25abc  105.8 abc 2.37 bc 12.0 ab 6.53 a
V1/TF86-5-B-B-B-55B 198 ab 1.20 abc 92.7 cd 2.37 bc 11.8 ab 6.37 abc
Tak Fa2 a7 c 0.73 e 60.8 e 1.63 ¢ 7.0d 6.17 a-d
Tak Fa86-5 158 b 0.94 d 78.7d 1.43 ¢ 9.1c 6.03d
Mean 171 1.11 934 2.19 11.1 6.17

CV. (%) 22.8 9.75 11.15 25.6 8.2 3.23
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Table 2 Some agronomic traits of cotton elite lines, compared to Tak Fa2 and Tak Fa86-5 cultivars
from preliminary trial at Nakhon Sawan Field Crops research Center in 2019.
Day to Day to Boll/ Boll Seed/ 100 Plant” Insect
line/cultivar 50% Boll 50% plant weight boll seed aspect  damage”

opening  flowering (9) weight

(day) (day) (9)
V1/TF86-5-B-B-B-16B  43.3 b-e 92 242bc 554ab  31.2 bcd 11.7 3.08 bc 533 b-e
V1/TF86-5-B-B-B-18B  42.7 cde 90 235bc 5.18 a-d 323 ab 12.4 325bc  5.00 bd
V1/TF86-5-B-B-B-21B 42.3 de 89 22,6 bc 479 de 31.1 b-e 10.7 3.00 bc  7.00 de
V1/TF86-5-B-B-B-22B 41.7 e 87 24.3 bc 570 a 324 ab 12.4 3.17 bc 3.67 abc
V1/TF86-5-B-B-B-24B  46.7 abc 88 24.7 bc 536 abc  30.3 bf 12.3 3.08 bc 3.67 abc
V1/TF86-5-B-B-B-26B  44.7 a-e 90 211cd 495cd 29.7 d-f 12.4 292c  5.00 bcd
V1/TF86-5-B-B-B-28B  46.3 a-d 93 224 bc 546abc  322ab 12.6 3.00 bc 4.67 a-d
V1/TF86-5-B-B-B-29B  44.3 a-e 91 21.0cd 509 bcd 30.8 b-e 11.7 283 cd 6.00 cde
V1/TF86-5-B-B-B-30B 42.0 e 87 27.9 ab 437 e 28.8 ef 10.9 3.08 bc 4.67 a-d
V1/TF86-5-B-B-B-44B  43.3 b-e 89 240 bc 548 ab 31.4 ad 11.5 3.08 bc  3.00 abc
V1/TF86-5-B-B-B-47B 47.3 ab 94 26.0bc 557 ab 33.6 a 11.5 383 a 1.67 a
V1/TF86-5-B-B-B-51B  44.0 b-e 89 33.1a 443 e 29.0 d-f 10.6 325bc  233ab
V1/TF86-5-B-B-B-54B  44.0 a-e 89 29.0ab 478 de 284 f 11.6 350ab  3.00 abc
V1/TF86-5-B-B-B-55B 42.0 e 88 29.0 ab 434 e 284 f 9.4 3.08 bc  4.00 a-d
Tak Fa2 48.0 a 90 8.8 e 524 a-d 31.8 abc 10.2 242 d 833 e
Tak Fa86-5 42.0 e 90 15.2d 4.79 de 29.4 d-f 13.2 3.08 bc  6.00 cde
Mean 44.0 90 235 5.07 30.7 11.0 3.10 4.58
CV. (%) a.T7 291 14.6 5.35 4.06 . 8.32 36.1

Y5 = excellence 1 = tolerance
3 = good 5 = moderately tolerance
1 = poor 10 = susceptible
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Table 3 Means total number (14 counts) of insects per 30 plants of cotton elite lines, compared to
Tak Fa2 and Tak Fa86-5 cultivar from standard trial at Nakhon Sawan Field Crops Research
Center, 2019

Insect 14 elite lines Tak Fa2 Tak Fa86-5
Jassid (Amrasca biguttula (Ishida)) 2,673 3,547 3,302
Aphid (Aphis gossypii (Glover)) 1,494 1,447 2,868
Thrips (Thrips palmi (Kamey)) 559 146 68
White fly (Bemisia tabaci (Gennadius)) 297 147 178
Cotton boll worm (Helicoverpa armigera (Hubner)) 37 2 3

Table 4  Mean ginning out turn percentage and fiber quality of cotton elite lines, compared to Tak Fa2
and Tak Fa86-5 cultivar from preliminary trial at Nakhon Sawan Field Crops research Center in

2019.
line/cultivar Ginning out  Fiber length  Fiber strength  Uniformity Micronaire
turn (%) (inch) (g tex™) (%)
V1/TF86-5-B-B-B-168B 23.0 1.22 19.4 61 2.5
V1/TF86-5-B-B-B-18B 22.4 1.22 18.0 61 <24
V1/TF86-5-B-B-B-218B 222 1.20 20.2 62 25
V1/TF86-5-B-B-B-228 224 1.23 19.3 60 2.4
V1/TF86-5-B-B-B-248 23.7 1.21 19.1 60 24
V1/TF86-5-B-B-B-26B 21.1 1.24 21.0 61 <24
V1/TF86-5-B-B-B-288B 21.7 1.22 19.5 61 25
V1/TF86-5-B-B-B-298 225 1.21 18.8 62 25
V1/TF86-5-B-B-B-30B 22.2 1.23 17.8 59 <24
V1/TF86-5-B-B-B-448 22.8 1.18 18.8 62 25
V1/TF86-5-B-B-B-478 233 1.18 18.9 61 25
V1/TF86-5-B-B-B-51B 23.6 1.17 19.0 62 25
V1/TF86-5-B-B-B-548 21.6 1.21 20.7 60 24
V1/TF86-5-B-B-B-558 21.9 1.21 17.9 60 <24
Tak Fa2 33.0 1.21 21.5 60 3.2
Tak Fa86-5 22.1 1.25 19.1 60 25
Mean 24.4 1.21 19.6 60 25

C.V. (%) - - - - -
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AMANUIN
Appendix

Appendix 1 Monthly rainfall (mm) at Nakhon Sawan Field Crops Research Center, in 2019
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Standard Trial : Color Fiber Cotton for Pest Tolerance
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ABSTRACT

Standard trial of color fiber cotton yield evaluations were conducted in 2019 at
4 locations. This trial consisted of ten elite lines with three check varieties in a randomized
complete block design with three replications. Each plot consisted of 4 rows of 12 m length with
the row spacing of 150 cm and 50 cm. The objective was to compare yield and fiber quality
under non insecticide application. The result revealed lines had significant differences in yield
potential. Seed cotton yield of C59-18 C59-21 C59-7 C59-13 and C59-17 were significantly higher
than check varieties (TF2, TF3 and TF6) with 195 189 183 178 168 21 103 and 33 I<g.rai’1 (or 1,600
m?), respectively. Their ranges of fiber quality were lower than TF2 and TF6, but not different
from TF3 with 33.3-36.9 % ginning out tum, 0.88-0.90 inch fiber length, 14.3-17.5 gtex” fiber
strength, 63-66 uniformity and 4.5-4.8 micronaire fiber fineness.

Key words : Yield evaluation, Brown cotton, Natural color fiber, Insect tolerance
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Table 1 Mean seed cotton yield (kg.rai’) and some agronomic traits of cotton elite lines, compared to
Tak Fa2 Tak Fa3 and Tak Fa6 cultivars from Standard Trial at Nakhon Sawan Field Crops

research  Center

Development Center in 2019.

and Phetchaboon, Loei and Mukdahan Agricultural

Research and

Yield Plant height ~ Canopy # # Node of 1%
line/cultivar (kg.rai ) (m) Width (m.)  Vegetative Fruiting Fruiting
branch branch branch
C59-7 183 a 1.12 bc 1.24 a 2.4 bc 10.1 a 6.6 bc
C59-10 151 Db 1.03d 1.01c 2.5 bc 9.6 a 6.5 bc
C59-13 178 a 1.16 b 1.16 ab 30b 9.7 a 78Db
C59-17 168 ab 1.06 cd 1.08 bc 32b 89 a 6.6 bc
C59-18 195a 1.06 cd 121 a 31b 9.1a 6.6 bc
C59-19 178 a 1.04 cd 1.08 bc 2.6 bc 9.4 a 6.2 ¢C
C59-21 189 a 1.10 bd 1.12 ac 2.6 bc 9.0a 6.5 bc
Tak Fa2 21d 0.59 e 0.44 d 1.6 ¢ 4.4 b 7.4 bc
Tak Fa3 103 c 1.44 a 1.18 ab 51a 10.0 a 9.1a
Tak Fa6 33d 0.59 e 0.50 d 14 c 53b 78Db
Mean 140 1.02 100 2.75 8.5 7.11
CV. (%) 20.9 8.30 12.07 48.5 15.8 21.13
Table 2 Some agronomic traits of 10 cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Faé

cultivars from Standard Trial at Nakhon Sawan Field Crops research Center and
Phetchaboon, Loei and Mukdahan Agricultural Research and Development Center in 2019.

Day to 50% Day to Boll/ Boll Seed/ 100 seed Plant”  Insect”

line/cultivar Boll 50% plant  weight boll weight aspect  damage
opening  flowering (9 (e)
(day) (day)
C59-7 62b 104dbc 264ab 483b 356a 7.9 35a 20b
C59-10 60 b 102 bc 213c 504ab 36.1a 8.1 34a 27c
C59-13 60 b 102bc  228bc 486b 342a 8.1 34a 2.2 bc
C59-17 63 b 103 bc  236bc 507ab 356a 8.3 34a 1.6 ab
C59-18 63 b 10dbc 243 bc 510ab 350a 8.7 35a 20b
C59-19 59 b 102bc  248bc 519a 36.1a 8.8 33ab 19b
C59-21 59 b 100 ¢ 235bc 518ab 35.0a 8.7 3.6a 20b
Tak Fa2 53¢ 105 bc 58d 378c 262b 9.3 25¢c 63e
Tak Fa3 70 a 111 a 284a 215d 259b 5.0 31b 1.3a
Tak Fa6 54 c 107 ab 6.2d 358c 248D 11.0 27c 52d
Mean 60 104 20.7 4.48 32.4 8.4 3.24 2.71
CV. (%) 7.8 3.34 19.6 6.88 6.57 - - -
V'5 = excellence 1 = tolerance

3 = good 5 = moderately tolerance
1 = poor 10 = susceptible
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Table 3 Means total number (14 counts) of insects per 30 plants of cotton elite lines, compared to
Tak Fa2, Tak Fa3 and Tak Fa6 cultivar from standard trial at Nakhon Sawan Field Crops

Research Center, 2019

Insect 7 elite lines  TakFa2  TakFa3  Tak Fa6
Jassid (Amrasca biguttula (Ishida)) 1,122 2,087 511 1,900
Aphid (Aphis gossypii (Glover)) 2,064 255 383 790
Thrips (Thrips palmi (Kamey)) 683 208 145 106
White fly (Bemisia tabaci (Gennadius)) 264 87 469 186
Cotton boll worm (Helicoverpa armigera (Hubner)) 1 0 1

Table 4

Mean ginning out tumn percentage and fiber quality of cotton elite lines, compared to Tak Fa2
Tak Fa3 and Tak Fa6 cultivar from Standard Trial at Nakhon Sawan Field Crops research Center,

Phetchaboon , Loei and Mukdahan Agricultural Research and Development Center in 2019.

line/cultivar Ginning out Fiber length  Fiber strength Uniformity Micronaire
turn (%) (inch) (g tex) (%)
C59-7 34.0 0.90 16.4 63 a.7
C59-10 35.0 0.89 14.9 63 a.7
C59-13 36.9 0.89 14.6 64 4.8
C59-17 34.4 0.88 14.6 64 4.6
C59-18 33.4 0.88 14.3 64 4.5
C59-19 333 0.88 14.9 65 a.7
C59-21 34.7 0.89 17.5 66 4.8
Tak Fa2 354 1.22 20.8 63 33
Tak Fa3 327 0.87 21.6 64 52
Tak Fa6 24.7 1.10 18.0 62 2.9
Mean 33.4 0.94 16.8 64 4.4
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Appendix 1 Mean seed cotton yield (kgrai") and some agronomic traits of cotton elite lines, compared
to Tak Fa2 Tak Fa3 and Tak Faé cultivars from Standard Trial at Nakhon Sawan Field Crops
research Center in 2019.

Yield Plant height ~ Canopy # # Node of 1*
line/cultivar (kg.rai™) (m) Width (m.)  Vegetative Fruiting Fruiting
branch branch branch
C59-7 257 a 1.20 bc 1.45a 25b 134 a 7.4 bcd
C59-10 225 a 1.08 bcd 1.22 b 27b 12.1 ab 7.1 bcd
C59-13 259 a 1.22 b 1.36 ab 295b 13.2 a 8.1b
C59-17 229 a 0.99d 1.24 b 32b 11.6 ab 7.5 bcd
C59-18 272 a 1.07 bcd 1.27 ab 32b 11.1b 7.9 bc
C59-19 216 a 1.03 cd 1.17b 295b 11.8 ab 7.1 bcd
C59-21 244 3 1.06 bcd 1.21b 295b 11.7 ab 6.8 bcd
Tak Fa2 45 ¢ 0.62 e 0.53 ¢ 22b 6.5 d 6.5 cd
Tak Fa3 133 b 1.64 a 1.32 ab 943 9.1c 13.0 a
Tak Fa6 73 bc 0.68 e 0.64 c 22b 7.9 cd 6.3 d
Mean 195 1.06 1.14 3.4 10.8 7.8
CV. (%) 18.36 9.38 9.59 18.3 9.36 9.91

Appendix 2 Some agronomic traits of 10 cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Faé
cultivars from Standard Trial at Nakhon Sawan Field Crops research Center in 2019.

Day to Day to Boll/ Boll Seed/ 100 Plant”  Insect”
line/cultivar ~ 50% Boll 50% plant  weight boll seed aspect  damage

opening  flowering (9 weight

(day) (day) (9)
C59-7 57 bc 95 bc 299a 484bc 34.0a 8.7 35a 13a
C59-10 54 d 92d 253a 540a 352a 8.8 33 ab 20a
C59-13 56 bcd 94 bcd 279a 5.13ab 339a 9.1 3.2 abc 20a
C59-17 56 bcd 94 bcd 27.1a 477bc 341a 9.4 3.2 abc 1.0a
C59-18 58 b 96 b 290a 5.16ab 349a 9.6 33 ab 13a
C59-19 56 bcd 93 cd 29.1a 5.15ab 342a 9.5 3.1 abc 13a
C59-21 55 cd 93 cd 2443 547a 347a 9.5 33ab 1.0a
Tak Fa2 51e 94 bcd 89b 447cd 276Db 9.5 23d 57c
Tak Fa3 67 a 104 a 255a 213e 263D 54 3.0 bc 1.0a
Tak Faé 51e 94 bcd 9.4b 410d 252D 11.9 28 ¢ 40b
Mean 56.0 95 23.6 4.66 32.0 9.1 3.1 2.1
CV. (%) 2.23 1.62 15.2 5.99 4.47 - 7.32 36.4
V'5 = excellence 71 = tolerance

3 = good 5 = moderately tolerance

1 = poor

10 = susceptible
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Appendix 3  Mean ginning out turn percentage and fiber quality of cotton elite lines, compared to
Tak Fa2 Tak Fa3 and Tak Faé cultivar from Standard Trial at Nakhon Sawan Field Crops
research Center in 2019.

Ginning out Fiber length Fiber strength Uniformity Micronaire

line/cultivar turn (%) (inch) (g tex™) (%)
C59-7 31.4 0.90 16.6 63 4.8
C59-10 32.8 0.91 15.1 62 4.8
C59-13 34.9 0.92 15.9 63 5.4
C59-17 31.4 0.91 14.2 62 4.2
C59-18 31.2 0.92 14.7 62 4.8
C59-19 31.8 0.90 15.9 66 4.9
C59-21 33.0 0.91 18.9 66 5.0
Tak Fa2 34.0 1.24 20.6 62 3.5
Tak Fa3 31.8 0.88 20.3 64 53
Tak Fa6 22.3 1.12 17.7 63 2.7
Mean 31.5 0.96 17.0 63 4.5

Appendix 4 Mean seed cotton yield (kgrai") and some agronomic traits of cotton elite lines, compared
to Tak Fa2 Tak Fa3 and Tak Faé cultivars from Standard Trial at Phetchaboon Agriculture

Research and Development Center in 2019.

Yield Plant height Canopy # # Node of 1

line/cultivar (kg.rai™) (m) Width (m.)  Vegetative Fruiting Fruiting

branch branch branch
C59-7 169 a 1.13 b 1.03 b 2.3 8.1 ab 9.0
C59-10 174 a 1.13 b 091 b 2.7 10.7 a 9.3
C59-13 195 a 1.24 b 1.04 b 4.9 9.0a 11.1
C59-17 187 a 1.17b 1.01 b 2.9 8.6 a 9.2
C59-18 189 a 1.11b 1.04 b 3.6 88 a 9.3
C59-19 170 a 1.14 b 0.94 b 2.4 9.0a 9.3
C59-21 182 a 1.23 b 1.03 b 3.0 7.5 ab 9.9
Tak Fa2 13 ¢ 0.53 ¢ 0.35c 2.5 30c 8.0
Tak Fa3 86 b 1.62 a 1.35a 6.4 10.0 a 12.2
Tak Faé 20 c 0.57 c 0.43 c 1.7 5.0 bc 7.8
Mean 139 1.09 0.91 3.24 8.0 9.51

CV. (%) 23.6 8.70 12.48 5.7 23.8 23.04
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Appendix 5 Some agronomic traits of cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Faé6
cultivars from Standard Trial at Phetchaboon Agricultural Research and Development
Center in 2019.

Day to Day to Boll/ Boll Seed/ 100 seed Plant”  Insect”
line/cultivar ~ 50% Boll 50% plant  weight boll weight aspect  damage
opening  flowering (9 (9)
(day) (day)
C59-7 57b 94 d 24.5 a 503 b 36.1 b 7.3 3.1ab 30b
C59-10 59 a 97 cd 228a 546ab 37.3ab 8.1 33 ab 27b
C59-13 55d 95 cd 24.1 a 498 b 35.7b 8.2 3.2ab 24 b
C59-17 26 94 d 256 a 5.65 a 39.8 a 7.9 3.1ab 26 b
C59-18 59 a 94 d 251a 508ab 354b 7.8 3.1ab 27b
C59-19 55 d 94 d 260a 547ab 379 ab 8.7 30b 25b
C59-21 56 c 93 d 23.6 a 566a 38.7ab 8.4 30b 28b
Tak Fa2 56 c 101 bc 34Db 291d 24.4 c 9.8 20c 70d
Tak Fa3 56 ¢ 107 a 26.0 a 23le 26.2 ¢ 53 34a 1.5a
Tak Fa6 56 c 105 ab 36Db 349 c 253 ¢ 10.9 2.1c 6.3 C
Mean 57 97 20.5 4.61 33.7 8.2 2.93 3.36
CV. (%) 0.81 3.40 154 6.92 5.09 - 5.27 8.7
V'5 = excellence ?'1 = tolerance
3 = good 5 = moderately tolerance
1 = poor 10 = susceptible

Appendix 6 Mean ginning out tumn percentage and fiber quality of cotton elite lines, compared to
Tak Fa2 Tak Fa3 and Tak Fa6 cultivar from Standard Trial at Phetchaboon Agricultural
Research and Development Center in 2019.

line/cultivar Ginning out Fiber length  Fiber strength  Uniformity Micronaire
turn (%) (inch) (g tex) (%)
C59-7 34.1 0.88 16.2 61 a7
C59-10 355 0.88 15.5 64 4.8
C59-13 37.2 0.88 15.5 64 5.0
C59-17 33.1 0.88 14.5 65 4.2
C59-18 33.0 0.86 14.3 65 4.2
C59-19 31.8 0.87 15.8 63 4.5
C59-21 33.6 0.90 17.1 67 4.6
Tak Fa2 34.8 1.19 20.5 63 3.5
Tak Fa3 30.8 0.89 22.0 63 5.4
Tak Fa6 251 1.10 19.5 60 3.0

Mean 32.9 0.9 17.1 64 4.4
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Appendix 7 Mean seed cotton yield (kg.rai") and some agronomic traits of cotton elite lines, compared
to Tak Fa2 Tak Fa3 and Tak Faé6 cultivars from Standard Trial at Loei Agricultural Research
and Development Center in 2019.

Yield Plant height ~ Canopy # # Node of 1*

line/cultivar (kg.rai™) (m) Width (m.)  Vegetative Fruiting Fruiting

branch branch branch
C59-7 199 bc 1.25b 1.25 ab 2.1 12.7b 6.0
C59-10 143 d 1.10 c 0.90 c 2.0 10.4 b 6.3
C59-13 190 b-d 1.29b 1.06 ab 1.8 103 b 7.0
C59-17 165 cd 1.23 b 0.98 c 2.1 105 b 6.4
C59-18 239 ab 1.21 bc 1.33 a 2.3 11.1b 6.1
C59-19 241 ab 1.20 bc 1.12 abc 1.8 12.0b 6.0
C59-21 257 a 1.27b 1.13 abc 1.8 11.2 b 6.4
Tak Fa2 15e 0.63d 0.44 d 1.6 6.2 C 5.9
Tak Fa3 160 cd 1.52 a 0.87 ¢ 2.0 16.0 a 6.1
Tak Fa6 30 e 0.63d 0.45d 1.7 6.73 C 5.9
Mean 164 1.14 0.95 1.9 10.7 6.2
CV. (%) 17.6 6.47 14.43 13.1 12.3 6.38

Appendix 8 Some agronomic traits of cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Fa6
cultivars from Standard Trial at Loei Agricultural Research and Development Center in

2019.

Day to Day to Boll/ Boll Seed/ 100 Plant”  Insect”
line/cultivar  50% Boll 50% plant  weight boll seed aspect  damage

opening flowering (9 weight

(day) (day) (9)
C59-7 65b 114 3d1b 471b 359a 8.2 3.8 abc 1.0a
C59-10 65b 110 252b 477ab 36.6a 7.3 3.5 bcd 13a
C59-13 61 bc 111 242b 498ab 352a 7.3 4.1 ab 1.0a
C59-17 67 b 112 254b 483ab 325a 7.9 4.0 ab 1.0a
C59-18 67b 115 286b 543ab 357a 9.2 4.0 ab 1.0a
C59-19 61 bc 112 298b 548a 369a 8.7 4.0 ab 1.0a
C59-21 65b 110 328b 487ab 334a 9.0 4.4 a 1.0a
Tak Fa2 51c 109 9.0c 365c  269b 8.4 28d 4.7 c
Tak Fa3 80 a 123 4443 215d 27.1b 4.8 3.1d 10a
Tak Fa6 55 bc 115 105¢c  36lc 261D 10.4 3.2 cd 33b
Mean 64 113 26.4 4.45 326 8.1 37 1.6
CV. (%) 9.97 8.55 21.2 8.55 9.48 - 10.58 43.6
V5 = excellence 1 = tolerance

3 = good 5 = moderately tolerance

1 = poor

10 = susceptible
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Appendix 9 Mean ginning out turn percentage and fiber quality of cotton elite lines, compared to
Tak Fa2 Tak Fa3 and Tak Faé6 cultivar from Standard Trial at Loei Agricultural
Research and Development Center in 2019.

line/cultivar Ginning out Fiber length  Fiber strength  Uniformity Micronaire
turn (%) (inch) (g tex™) (%)
C59-7 34.1 0.89 16.6 63 4.6
C59-10 35.2 0.87 15.1 63 4.4
C59-13 37.2 0.86 13.7 63 4.8
C59-17 33.4 0.85 13.2 64 4.9
C59-18 32.0 0.87 13.7 62 4.3
C59-19 32.9 0.86 13.3 64 4.5
C59-21 34.8 0.89 16.7 64 4.8
Tak Fa2 33.2 1.23 20.5 61 2.7
Tak Fa3 34.4 0.84 21.0 63 52
Tak Fa6 23.3 1.09 17.3 61 <24
Mean 33.1 0.93 16.1 63 4.5

Appendix 10 Mean seed cotton yield (kgrai’) and some agronomic traits of cotton elite lines,
compared to Tak Fa2 Tak Fa3 and Tak Faé cultivars from Standard Trial at

Mukdahan Agricultural Research and Development Center in 2019.

Yield Plant height # # Node of 1%
line/cultivar (kg.rai™) (m) Vegetative Fruiting Fruiting branch
branch branch

C59-7 107 a 0.89 ab 295b 6.2 a 41b
C59-10 63 C 0.82b 25b 53a 31b
C59-13 70 bc 0.90 ab 24Db 6.2 a 48 b
C59-17 92 ab 0.83b 4.6 a 5.1a 34b
C59-18 80 bc 0.83b 33 ab 5.6 a 32b
C59-19 85 abc 081b 35ab 48 a 24 b
C59-21 75 bc 0.85 ab 26Db 55a 28b
Tak Fa2 12 de 0.55 e 0.1c 1.8 b 9.0 a
Tak Fa3 34 d 0.95 a 25b 5.0a 52b
Tak Fa6 9e 0.47 ¢ 0.0c 15b 1133
Mean 63 0.79 2.4 4.7 4.9

CV. (%) 22.5 8.30 33.2 20.5 37.8
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Appendix 11 Some agronomic traits of cotton elite lines, compared to Tak Fa2 Tak Fa3 and Tak Faé
cultivars from Standard Trial at Mukdahan Agricultural Research and Development
Center in 20109.

Day to Day to Boll/ Boll Seed/ 100 Plant” Insect”

line/cultivar ~ 50% Boll 50% plant  weight boll seed aspect damage
opening  flowering (9 weight
(day) (day) (9)
C59-7 70 ab 111ac 172a 473ab 363a 7.52 3.7 27a
C59-10 62 bc 109 ¢ 119a 453b 351ab 816 3.3 4.7b
C59-13 69 ab 109 ¢ 150a 437bc 319b  1.71 3.3 33 ab
C59-17 71 ab 109 ¢ 164a 503a 362a 1.92 3.5 2.0a
C59-18 69 ab 111bc 145a 473ab 3d40ab 848 3.7 3.0a
C59-19 64 bc 108 ¢ 143a 467ab 353ab 848 3.0 2.7 a
C59-21 61 bc 106 ¢ 130a 470ab 332ab  7.80 3.4 3.0a
Tak Fa2 54 ¢ 115 ab 19b  410c 260c 9.35 2.8 8.0 c
Tak Fa3 77 a 108 ¢ 175a 200e 238cd 463 3.0 1.7a
Tak Fa6 55 ¢ 116 a 15b 310d 225d 1079 2.7 70c
Mean 65 110 12.3 4.20 31.4 8.08 3.2 3.8
C.V. (%) 10.5 2.50 28.0 5.60 6.04 - 12.7 22.8
Y5 = excellence #1 = tolerance
3 = good 5 = moderately tolerance
1 = poor 10 = susceptible

Appendix 12 Mean ginning out tumn percentage and fiber quality of cotton elite lines, compared to
Tak Fa2 Tak Fa3 and Tak Fa6 cultivar from Standard Trial at Mukdahan Agricultural
Research and Development Center in 2019.

line/cultivar Ginning out Fiber length  Fiber strength  Uniformity Micronaire
turn (%) (inch) (g tex?) (%)
C59-7 36.3 0.91 16.3 64 438
C59-10 36.6 0.91 14.1 63 4.9
C59-13 38.2 0.91 13.5 65 4.2
C59-17 39.6 0.87 16.5 64 53
C59-18 37.2 0.87 14.6 66 a7
C59-19 36.5 0.88 14.7 65 5.0
C59-21 373 0.86 17.1 65 4.8
Tak Fa2 39.5 1.20 21.7 64 35
Tak Fa3 33.7 0.88 23.1 65 5.1
Tak Fa6 27.9 1.10 17.3 64 3.1

Mean 36.3 0.94 16.9 65 4.6
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Appendix 13 Monthly rainfall (mm) at Nakhon Sawan Field Crops Research Center and
Phetchaboon Agricultural Research and Development Center in 2019
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Appendix 14  Monthly rainfall (mm) at Loei and Mukdahan Agricultural Research and
Development Center in 2019
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Farm Trial of Sugarcane Clones Series 2010 under Rainfed Conditions:
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Abstract

The sugarcane breeding program is dedicated and enhanced productivity to Thai
cane and sugar industry that encompasses different major cane production areas. The aim of
this study was to evaluate the yield potential of promising sugarcane clones series 2010
suitable and adaptable for clayey, clayey-loam and loamy-clay soils, consisting of multi-
environment trials at eight representative sugarcane planting locations i.e., Nakhon Sawan
and Suphan Buri Field Crops Research Centers, Nakhon Ratchasima, Kanchana Buri,
Uthaithani and Sukhothai Agricultural Research and Development Centers and 2 Farmer
Fields in Nakhon Sawan and Kanchana Buri provinces. Three promising sugarcane clones and
three commercial varieties, Khon Kaen 3 (KK3), U-Thong 12 (UT12) and LK92-11 were
evaluated in plant and 2 ratoon crops under rainfed conditions during Jan 2016- Feb 2020. A
trial was laid out in randomized complete block design (RCBD) with four replications. The
genotypic response in terms of cane yield, sugar content (CCS), sugar yield, some agronomic
and quality traits and ratooning ability were collected and considered. Each trait revealed a
significant genotype x environment interaction. Yielding ability, CCS and some agronomic and
quality traits obtained from plant cane was higher than 1% and 2™ ratoon crops. Average
cane and sugar yield were 21.8 16.6 and 14.6 tons/rai and 3.17 2.50 and 2.21 tons CCS/rai in
plant, 1% and 2" ratoon crops, respectively. NSUT10-266 showed high performance in CCS,
sugar and cane yield. Its CCS (15.7%) was higher than KK3 and LK92-11 which gave CCS
about 14.5% and 14.1%, respectively. According to the outstanding CCS potential, NSUT10-
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266 gave higher sugar yield than LK92-11 about 17% but at the same level as KK3 in
comparison. Variety registration and release of NSUT10-266 will be carried out.

Key words: Sugarcane, Breeding, Farm trial, Cane yield, CCS, Sugar yield
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yield) 9Mn318UVDe Uselasg uaefisednd (2540) wuin Aanndenddviwarenandnden (6.4

a Y

6§ < s ! I aa § < &\ a
Wesigud) gandianumuluguvesdngdien (42.6 lWesidus) 8nSnaniaiugnImuesny
s 3 & ] a v s 2 & Ay o & v fu a Yy
17U (34.2 1asiwun) 9N NananoY (18.2 Wailgus) LazUf)dunusyainugnuainaaul
dnsnaronunIY (23.2 Wesidud) geninandndes (15.4 wWosdud) ATy wWuINaNIg
Usulgiugdeslildiugdesniininumnugs uazlanznzasiuiundaduwnniansenseiv

Hande waziiuTglalinununInsiaugeannssuses wasdimanssvuulvdduiolula

gunsaluazdsnIg
gunsal
1. Tnaudanynd 2553 frunmsdadenainduisufievsnsgiu s 3 Taau
1o NSUT10-266 NSUT10-310 NSUT10-376
2. WugnTIRaeuTNI 3 Wug Lok veuuny 3 gnes 12 uag LK92-11
3. Jeiilgns 15-15-15 uay 46-0-0
4. Hand refractometer

5. @15MInuiNeY 818vsU wazwsAlenlaraslsa

wnsAnlung

- MHNUNITNAABILUY Randomized complete block design 91uu 4 8

- lawSeuiumenia 3 lansiu uazenionlgn seagTenineses 1.5 wns sening
vgu 0.5 s Ugndes luuwlasgesuun 9 x 8 was Uanlaauseiudaz 6 uadq 811 8 wns
Ugnuuuneang sialuviews az 3 a1 winausmeiuung ladendinmuadmsizinunion
Uan waziiledoneny 2.5-3 ey wuansidniuiivndsgnlaeldeniviu §n51 100 33 $auifu
w1 moslaraslsd Sns1 100 Flseri 20 Ans Wiuuuudesmusamdagn Tudesne 1
wazme 2 viafuier daudesn Wi uaslddenuaiinseinu wasdiedoseny 2.5-3 ou
Tnelsedraumudmmuiunay Whimuarwdndy Wufedos 4 unnans (@8 msrauns)
luteng  #udes Ao Sunau-twieu Wedesey 11-12 ey
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n1sduiindaya

1. WaNA®deY (Cane yield, CNY), A21un1u (Commercial Cane Sugar, CCS) Wan&#
Yma (Sugar vield, SGY), dmidngn (Stalk weight, STKWT), A1U3 0% (Brix),
31UUa" (Stalk number, STKNO), ldur1uAudna1wEn (Stalk diameter, STKDIA),
AUEA (Stalk height, STKHT) dmnuasiens (Stalk/Stool, STK/STL)

2. mseenmen Ujnsemalsanidu anuendelunsmgasiweddu Judgn Jusen
war TUURURNSHAG 9

3. Anngndeyanedis laun NMsIeseiAuulsUTIU (Analysis of variance) Ua
WBuileumnuuansnsesaiadesne DMRT Taglusunsy MSTAT

szEzlMAniduns  uns1AN 2559 — UnSIAN 2563

souiidniunis AugIdeiivliuasadssn (NSFCRO) Audidefialsgnssays (SPFCRO) 13
NYATNT A AAIALYA B.NUNNIU 2.015YUYT (KBFAR) LSinensns
A.UReNg 8.A1nT1 2.uATEITIA (NSFAR) Audideuaziauinisinyms
UATIIYEL (NMARDC) AUEITELAEARIUINASINGATNIEYIUYT (KBARDC)
AudITouazimLINTINYRTgYies il (UTARDC) Audideuayiiniuinis
\nwnsgluvie (STARDC)

HAN1INARLLAT I Tl
- doeuan

Audideilsuasanssd Ugndesiletuil 19 unsan 2559 uasiiuiferiud 14-17
NUAIUS 2560 WUl desusazlaaudaiuginuuanssiunsEialuynanvue Inelinandn
WAy 22.3 dusiels Wuguouudu 3 Tnandngean 25.3 dusiels sesaunAslaau NSUT10-376 T
HAR&R 23.1 fusials (Table 1) dauAuvany wudn laau NSUT10-266 diA1@%ieagagn 19.12
LLmﬂﬁﬂﬂﬂﬁﬂIﬂauﬁiaﬁuﬁgu q egelifedduneadn sesaundelaay NSUT10-310 fifidnddiea
17.21 luragAiudvouuny 3 gmes 12 waz LK92-11 il 3%i0a 15.68 15.79 uay 13.65
iy dmsunandaina i Seslaau NSUT10-266 Winanmineagean 4.30 #udd 1o
aviols lunndnaniugueuuiy 3 fiflandatima 3.95 duitioasiols Tnsdosusarlnausio
fusTidwudAuieegsering 8,642-12,450 dviels

Audisenivlsguasuys  Ugndeudletuil 26 unsem 2559 wazifuifediudl 9-10
UNIAY 2560 Dewilany 11.5 oW MNNITNARBY WU AINEE TWINET IWIuUdes uuan
fold HAKAR uAsdTioa 1AUWANANNERR (Table 2) daalaau NSUT10-266 1A13ggwEn
472.0 WwuRlung deuuiened 12 Jvwmailvean 2.93 wudwes wkiwandeaiudeslaau
NSUT10-310 efluunndn 2.91 wufiaing deesiuggnes 12 fuiuudessedgean 36,5 Udes
Tuudwels deslaau NSUT10-376 I31nudsaliasan 14,700 d1nels usiliuandsiudes
fiugveunnu 3 Felldruaudidels 14,533 drdels dmiunandnsielisosynlnausotugls
NanERTige Vilvgeduuszanas 50 wWesiiud wandndosegluszning 20.7-27.7 dusiels Taedos



- 53 -

lpau NSUT10-310 Tinandnsiolsasan 27.70 dusels uwazldTieagegn 15.40 villvideslaau
NSUT10-310 fisandntnnadudelsasan .28 duifieasisls

Tsinwasns uneR3de Ausaued a. aataiunm o.wuumY 3.Meyauy3 Ugndesiile
Fuil 3 nuaud 2559 uaziAuiAeITuil 24-26 uns1AN 2560 Fegeny 12 1ou WU AN
YA warddioa liflanuuansiisnada Turaediduddes Suaudidels uasnandn
AuuAnAiveg1elidedAyn1eata nandndoseglusening 20.85-25.59 dusels lngdeeiug
voukiu 3 Iinandnsols wasnandmimadusioligean 2559 fusiols 3.80 duddioariols
udRU (Table 3) dosiuguaunnu 3 Ia1wiudselsgen 13,625 dvels wiliunndiudey
laau NSUT10-376 uagdpeiug LK92-11 deeiuganes 12 d91uiuldesgean 33.6 Uaswsion
Taewuan MaasyAulavesweursudn uaznulamessaulsyinaiosay 50 Uaautaimnass

I5inwnsns nuussiing 8.a1nM1 2.uAsE5A Ugndeniilatuil 14 Sunnaw 2559
waziiuifen Weuil 8-10 unsiem 2561 wuin danauansnsiulunndnuae nandndesugn
\ade 18 5 diusiels Wugvouwnu 3 Tinandngean 21.3 fusiels 50909 Ao Wuggves 12 uas
LK92-11 Wiy 19.9 uae 18.8 fusials mudidu luvauillaaufiauiis 3 Tnau Tinandnszming
16.4-17.8 Aiusiols diuAddiea wuil Nugdelaaune o liuand9iu 5emine 13.5-14.7 sniiu
fiuggnes 12 M51TTeanmgavintu 11.7 aonadosiunandmitaa wuin Wugveuuny 3 way
LK92-11 fnanninnna 3.04 uag 2.66 Fudioariels muddu Tifteddaau NSUT10-266 7ilvia
WAMAE (2.62 fuTTioansld) lunnssniugusuuniu 3 uay LK92-11 Soefinnuganie
347 wuflng waznuiaminisindu Tnau NSUT10-266 gefign 373 wufiuns éusiiu
Audnansdiade 2.99 wuRums siuggves 12 @urugudnansdiluaifign 3.21 wuRums diu
fiugsolaaudu « TvuslndiAsstusgszming 2.88-3.02 wufluas uazynitusselaauiidiu
Udeaiade 32.8 Udeswiad Wudgves 12 fidnnuldesnniian 389 Udossied (Table 4)

AudITouasiaumMsinuasuAsTvaN Ugndenilotud 21-23 nuaiud 2560
waziiuedleuil 19-26 nuamius 2561 wuin feuunnsstuieuyndnuae oty Ade
10a wanAn0dy 20,5 fusiols WusselnauveuLiy 3 gnes 12 uaglaau NSUT10-266 Tinanan
gainfiu 22.3 22.6 uar 22.8 dusals MUAIRU LANAINTUS LK92-11 laau NSUT10-310
NSUT10-376 filsiuandn 18.9 18.2 uay 183 fiusiols muddiu desalviiusvouunu 3 gnes 12
wazlaau NSUT10-266 SxanAntimagegsening 3.36-3.51 duiieanals uandsainiiug
LK92-11 g NSUT10-310 NSUT10-376 ifinanantinna 2.84-2.94 fuiifioanals dmsuendd
walsifimuuandnamsedfiade 155 yniudelnaulmmuguade 327 wufums Wusgnes 12
uazlau NSUT10-266 fimnugslsiunnsinefuindu 373 uas 365 iwufinms aud sy Tuvasd
WS LK92-11 AUguiien 278 wufun Wuruaugnasdiudveuuny 3 (3.06 wummng) uag
g4 12 (3.09 wufung) Tidusiugudnansdilug wazuanssaniugeolaaudu o Afdusi
AudNaIEIaYsEINe 2.74-292 WwuRiuns tviindiads 1.88 Alandu Wuggnes 12 Tdmiing
1niign 2.64 Alansu dauiug LK92-11 wag NSUT10-376 Sidrunudselsinniian 12,631 uag
12,204 asals mua1nu (Table 5)
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fa o o =) v = v
EJ‘L!EJ’J?]EJLLﬁ%Wﬁllu’]ﬂ"liLﬂUC‘l'iﬂ’lQJﬁ]uui ﬂQﬂ@@EJLlIE)’J‘lWI 15 UNF1AU 2560 Lay

uiAe Wotud 12-13 quaniud 2561 wuin fenuuandreiulunndnuas nandnade 22.7
fusiels Wugueuu 3 Tinanangagn 24.2 fusiels laiusnsnsanlrausiousdu filiinandney
58919 22.0-23.6 fusiols enLiu Taau NSUT10-376 (20.9 fusisls) druA@dioaade 13.2 Tng
Taaufilsiu NSUT10-266 NSUT10-310 uay NSUT10-376 fiA13%eagefian 15.4 13.9 uaz14.2
U ganiTiugnTIdeUvoULAY 3 uay LKI2-11 39idTiea 12.3 ua 12.1 mudfu uas
Tnau NSUT10-266 Ssfinanantiniagaiian (3.55 #udfioarals) sesawun Aelaau NSUT10-310
uag NSUT10-376 SnandminnTa 3.07 uae 2.98 fudtioarisls wnssainiuguounnu 3 (2.96
fudioarials) way LK92-11 (2,85 AuTflearils) daimingade 1.42 Alansu Wus veuudu
3 gnas 12 warlaau NSUT10-266 liiwiindlaiumnsnefuag sewing 1.50-1.38 Alandu usnsing
NS LK92-11 Tmau NSUT10-310 wa NSUT10-376 ifiunmiindragsewing 1.19-1.27 Alaniu
Fruruddelsvemnitusselaau e 16,318 Tngwug LK92-11 Taau NSUTL0-310 uag
NSUT10-376 fia1uiuainals wansnaiuy windu 18,533 17,608 way 17,867 a1wals amuainy
uALANARINRLSYeULAY 3 §9as 12 uarlaau NSUT10-266 Aifls uiudiogsening 13,400-
15,608 dsials ynleausiaiiug (Table 6)

AudITeuaziauinisinunsgiesiil UgndouiileTudl 10 Turau 2559 waz
uifen Wletuil 14-16 uae 21 funey 2560 wuin Seelvinandnlsiunnenaiuvneada wde 11.0
dusiols Wusgnas 12 nandngega 13.5 dusiols lnsdasuraslaausonugidiuiud
Lﬁmﬁ'magjszmw 5,942-7,425 mals lmau NSUT10-266 fiAdTedagan 18.64 agdlsniny
Souusanos 12 Tinandntnagean 2.14 fuddioadels ulfaedidd@ioarign esnd
Sud AU LLaﬁmﬁﬂﬁﬂqﬂﬂdﬂﬂauﬁiaﬁuﬁféu 9 Tnedsuaudniuiien 7,017 aels
waziwiing iy 1.8 Alansusiod (Table 7)

AudIdeuazimuinsineasglauvio Ugndoalotud 11 funan 2559 waziiuifen
Fuil 6 lwwiou 2560 wuin Segliuandnafunsefiinndnuwae nandsieds 5.74 dusols Tng
dosusiazlrausieriug fdnudnAuienads 3,199 dwiols Taau NSUT10-266 TiAnddieagsgn
14.43 pealsfinmu Seous Lko2-11 Winandninagean 1.12 fudioasiols wifliunndneiu
ysadarulnauseugdu q Taelmmuigaade 256.6 wuRiung (Table 8)

Ansgimmuusurusailudeslgn $1um 6 aand loun qudidofivliunsassd
AudIToNvlignssays AudidouasiuuinanenInIyauys Audideuasimuinsinens
UATTIVEN UWUaUNERINTIMIAUATANTIA WaenIaauys dduaudifouasinunmsariesnt uae
Audidouaziannmainensgluie TanuuUsusudeudigs mssenvedosUgnliainaye
Wosmniirudissas liaunsmiandereiaruususiusuld wui nandndesdaruunnsg
funsad@edaltiod Ay wandndosugniademindu 21.8 fusiels (Table 9) Tlaaudes
NSUT10-266 lvinandndee 21.8 dusals @endiiug LK92-11 (21.1 fusials) Sesa 3 unlid
doulraulalvinandngeniviugueunny 3 dlsinandn 23.9 fusiols
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AR suRadlAaus e UANAa T uTeaRAT 5 dntudl Tifies 3 uias
A9 WaununINTTMIANIYIUYT AUGITBUAsTAIUINISINEATUATINVENT LazAudIdeulay
fiamnsineasaluie fennuvmnulivendeiy lnganamuieds 14.9 3%ea (Table 10)
lpaugeefiau 2 laau dAnuviugenitiusiuSeuliisuveunny 3 uae LK92-11 Segag 1-10
Tnglaau NSUT10-266 TiANAmmu 15.8 38iea egeniniudueuunu 3 (14.5 3dea) uay
LK92-11 (14.4 FRiea) Fovaz 10

dosunmuunanantiima nuin udaslaau/iuuandnsiunisasn 5 aniui
druuvannunsnsfaniangauyilifianuuand ety sndu fgudisouasimunsinens
ool uarauiifouasimunmanumsalove Sanuudsusugs vilviandathmaliiunnsig
fu wandmiinalads 3.17 dudBioasiols (Table 11) lnaudasfisiu 2 Taauldud NSUT10-266
uag NSUT10-310 Tinandeminnia 3.47 uay 3.24 fudioarisls muddu gendawug Lko2-11 7
fuandatina 3.02 duddioasiols fesay 15 uay 7 awandu uenant Taau NSUTL0-266
filandnthmaldunnesaniuveunnu 3 fvkandatma 3.46 fuifioadels

- douma 1

AudiTeiylsunsassd Aufe Wetuil 18-19 unsiau 2561 ledereny 12
Fou wui1 wandndesne 1 @Ay 15.8 dusiels Wugvouunu 3 WWnandngean 17.5 dusels
sosaunAslaau NSUT10-266 NSUT10-310 Handn 17.4 uag 16.1 fusiols mua1du unns19ain
fiug LK92-11 §11e9 12 waglaau NSUT10-376 Mfinandn 15.5 13.5 way 14.4 fusiels audndiy
TAau NSUT10-266 fiAnamnnugafign 17.5 5098510 Ae NSUT10-376 uazvauliy 3 A
v 16.8 way 16.7 Muddu uenani Taau NSUTL0-266 Ssliinandninnagaiian 3.05 fud
Fioariels uiliumndnsanifuguouuniu 3 Wnandmiina 2.93 fuddieasisols) Sesdiaaug
SYWing 252-309 WuRlng 1ving 1.20 - 1.35 Alandu S1unud1sEmIng 11,125 - 13,125 1
fals (Table 12) Wug LK92-11 wd9efidnuiudgega 14,933 d1sols wiilna1ugs (235
wuRins) wastwiingn (104 Alansu) tesiian Taau NSUTL0-310 fidusuguédnansd 2.73
wuAiues liusndnaaniuggnes 12 AT ugudnansdn 2,81 iwufing vaurifusueuLy
3 LK92-11 g NSUT10-266 NSUT10-376 SldUHNUAUENAINET S8ming 2.56 - 2.64 luflums

AudAdoiivlsagnssauys WuReadloTuil 2024 Sunea 2560 wuin mmigs 1Y
inugugnanad S1uUdes Stuaudwiols nandn Fiea uaskanAminna Januuanseada
NanARSeERe 1 1adn 21.1 fusisls Wusveuwnu 3 Iinandngsgn 23.8 fusels liunns1san
Tnau NSUT10-266 fiuandn 23.6 dusiols vaufiiussolaaudu o fnananszming 19.1 - 203
fusals uenant Wugvounnu 3 Sefladdion gean 15.2 ldunndsanlaau NSUT10-266
NSUT10-310 wag NSUT10-376 Fefld@ioauvintu 14.7 14.4 way 14.7 mud iy uiunnsnsainiiug
LK92-11 uaggvos 12 ANTTeasening 13.3 - 13.9 dwalsiiusvounnu 3 uazlnau NSUT10-266
fnandntnagega Wty 3.61 uas 3.47 dulfiearels Seslaau NSUT10-266 fiaauigegean
405 wuFung degiugavies 12 didurugudnandlvajgn 2.85 wufuns segiugeves 12 4
uuldewiodigan 37.6 Udes Sunuddels dmdudiuiuat wudi uggnes 12 idwaudn
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p91gn 10, 983 aviols Tuvasiinugsslnaudu q J91Iua15ening 11,392 - 12,958 deials

b4

q

e LK92-11 dduanselsasan 13,217 dwials (Table 13)

q

U
9

Tsinumsns uneR3de Al o, aaiaun o wuumay 2.0auyd uReude
Fuil 18-19 un31em 2561 Wud1 ANNEe Wusiugudnaisdt Sruauddels nananddiea way
NaNAATAA SrnuuanssegeTeddymeddn (Table 18) nanandosme 1 ae 16.5 fusie
15 Wugveuunu 3 Winandngsan 20.0 fusiels liunnsrsainlaau NSUT10-266 filiinardn 19.4
fustels uiumnssaniugselaaudu o Mnandnseing 11.9 - 18.0 dusiels Tuvauiiiuggnes
12 Trandnsgaiios 11.9 dusels Taau NSUT10-266 A 8T10a gegn 15.6 laiumnsnsanniug

Ao |

YUY 3 azlaay NSUT10-310 Y9UTT0an1nU 14.6 LAy 15.3 USINU kALANAINIINNUS

]

LK92-11 uazgvos 12 ATTT10a 13.7 waz 12.5 awd iy vililaau NSUT10-266 uawiug
vauuri 3 SranAntinagean Wity 3.02 uay 291 fuddiearials doatusveuunu 3 danuge
gegn 277 wudng udliuandnafudeslaau NSUT10-266 Ssiinnugs 274 iwufisng dmsu
F1unudt wudn stusveuuiy 3 fdnudsnniige 16,450 Swisls uandrsanifusselraudu 9 7

F910ua15EmIe 10,642 — 14,508 asivls

EN

o

I5inuAsns f.vussiing a.anfln 3.uRsEdssA WuReudleTuil 2-4 unsiau 2562
wuiludnwaznandn wuin nandndesreudieii idaifies 10.3 Fusiels lneusrolraudon
drlvnglvinandnldunneneiy nandnegsening 9.3 -12.7 dusials eniiu laau NSUT10-266
(11.4 fusiels) wagiug LK92-11 (12.7 Husiols) Mlnandndosunnsinsinifusgnes 12 (7.8 s
sols) aenmdesiunananiimaiiiugsolaauses dauluglinandmitnalsiunndetu o
$8Wine 146 — 1.98 fudfioasiols onuiu stusgvies 12 Tinandminatosaeifies 1.05 fuitio
arols luvaiiir@dieaade 15.4 lnsdeslaau NSUT10-266 uay NSUT10-376 Slandd.0a
Winfu 16.4 wag 16.3 MudU gesniiusveuLiy 3 §nes 12 uay LK92-11 Feild%1ea 15.4
13.4 uay 15.6 mudfu (Table 15) Seennlnausewudiinnuguade 214 wuiums lnslaau
NSUT10-266 fianugannniign 248 wufluns liuansnsiumsadaainlaausoiugdu o us
uansanuggnes 12 luvueiidnuauzd uiune uarauindt lifinrmunndreiu Tnende
FWUNWINAU 1,791 Nasials uasuwIndn 2.75 iwudung

AudIdeuazimuInsinuasuAswEan i nandndesiade 129 dusels Soe
laan NSUT10-266 (14.7 fiusials) inandnoesunnsaaniugveuniu 3 (12.9 dusals) A%
walade 15.3 Tnodoslaau NSUT10-266 way NSUT10-310 S830ainfu 16.4 uaz 16.3
pudu leiupnssanndniugueuLAy 3 uduandnsaniuggnes 12 uay LK92-11 Gaiiddiea
14.0 uaz 13.9 pudRy drunandntimadiseslaau NSUT10-266 Tiuandmimauansisan
doslaausewugdu o egailfedWameada Wity 2.42 fudTieasels Tuvaziiuguounu 3
Lk92-11 wargvies 12 TiiandminnTa 2.10 166 ua 1.78 suddiearsls (Table 16) drudnway
Mansinuasou wuin Taau NSUT10-266 wag NSUT10-376 Sdmnudisens inniige 7.4 wag
7.3 dsene ynlaawsiowusTidnauneselsindueyf 1,915 nesels laiflanauandianneada ng
fiug LK92-11 T1urudnunniige 14,187 drsiels sesawmndelaau NSUT10-376 wag NSUTL0-
266 fid1u7udn 13,609 uay 13,378 dsiels Inelaau NSUT10-266 dinugawnniign 297
\TURALIAT
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AudIseuasiaIMsIneAsNIuY3 HuRsuleTui 11 -12 Sunew 2561 WU
NaNAMRAY 12.2 fudels Wug Lko2-11 wazlnau NSUT10-266 Winanangean 14.3 uay 14.2 ffu
fols muAIRU ANLvIURETETINg 9.0-11.5 THlea nanBnt el 134 fuddieariols Soedl
Anugainde 214 w1, Taglaausieriug NSUT10-266 UT12 way NSUT10-310 Slmnaigenniign 244
226 uay 215 Wwufins Mud W uazvnadmalaauseiuslsidmuuandmEia ede 2.70
Rl dwsudeeiug LKo2-11 fmnudngeiian 13,958 dsels (Table 17)

AudiTouazwaunsinuasgiestll \uiReadletud 5-12 flunau 2561 wui
Sruudwione Wuinugudnated Fdied nandn wesnandatina liunnsety Tnsnandndos
no 1 ags¥ming 9.73-12.82 fustals Auvauiaie 14.87 #@ioa drunandauiiniaogssving
1.45-1.82 fud@easiols Ul UANENA1E10g58mINe 2.53-2.73 wuRlung deedlauaunneing
il 19de 278 WwuRLRS TSV 12 flmnuge 303 wuRlues annniniusselraudus (Table 18)

INMTIATETlugesan nandndselauuand1aiunsatifeg1allied Ay
oniiu fqudidouasimunnsgviont dunasudidouseianmainumsglui Wesnmow
sonvesdosme 1 Aunn liannsadfiunismaaswield nanAndosne 91n 4 wamnass leun
Audideiivlsunsadssd gudidenalsanssays AudiTeuasinuManynsuATvEn uasUas
innsnsdminnigauy’ waewintu 16.6 fusiels Maaudes NSUT10-266 inandndos 18.8 #u
siols gendnsiug Lk92-11 (16.1 fusiels) Fovar 16 usliuandnaanitusveuunu 3 dlinanan
18.5 fusiols ArmuvIvessesudarlnaureusuAndaiunsaia sniiu Agudidenay
fimunmsinunsesiosiianuvnulsiwnnsety Wesmnanuususiunsvnassgs Taeanumy
Wiy 15.0 88104 (Table 19) Tnaudosfiduis 3 Tnau léun NSUT10-266 NSUT10-310 wa
NSUT10-376 fa3nunaueg sening 15.1-16.1 §Fiea geninwugiuseuiisuvaunnu 3 way
LK92-11 Faflaammuwindufie 14.2 diea Inelaau NSUT10-266 Tiamnumnu 16.1 #3ioa
(Table 20) ifofunudunanmiinasn 4 wamanes wuinsiaslaausieiuguansatuagig
fiodfydoneadn nanantinawas 2.50 Fuideansls (Table 21) Tnau NSUT10-266 5%
wanAmiwe 2.99 futBieanels geminiuguouniu 3 Alvnandntina 2.89 duTfieasiols Sou
av 4 uarlraudasfiriusia 3 Taou Tinanamicnaganinmiawug Lkoz-11 Afuandntinna 2.29
AuTeasiels fevay 2-31

- 98N 2

AudIdefialsunsanssd uiRenilotuil 7-8 unsAn 2562 WU nanAnEBBIRAY
13.5 frusols doslarau NSUT10-266 Lag NSUT10-310 Tinandn 15.2 uay 14.3 dusiels
muddiu liumneinsaniuguouunu 3 (15.6 dusiels) wag Lko2-11 (13.9 fusiels) oo
Hunandmiinta wuin Seslaau NSUT10-266 Winanminna 2.60 fuddiearals geniiiug
LK92-11 (2.10 Aud@ioasials) Savay 24 wansinsiusgedideddgmieeada wiliunnsinsainiug
vouury 3 FslinanAminna 2.00 Fuddieadals Inedoslnau NSUT10-266 way NSUT10-376
NATTea gegn Wiy 17.1 wagl7.0 aua1du (Table 22)
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Audideilsgussans AuReudletui 12 Sunau 2561 nuindesiimnguads
275 wufwns Tnedeslaau NSUT10-266 ianugenniian 316 lwufiuns dauiug UT12 uas
KK3 Suedilvafign 292 uag 2.87 wuftms wiliumndnaanlaau NSUT10-310 Gailvunad
2.78 \guflns @amwus LK92-11 fid1uudunniign 16,350 ddels  wandndosiadowindy
16.0 fiusiels Wug K3 duandnuazAmumnugsil 18.6 fusiols uaz 219 U3nd mudneiu
uanAsanlaay NSUT10-266 Wway NSUT10-376 adlsiuardn 17.7 uag 16.3 fusiels (Table 23)

I5inunsns avuasiing 2.1 2.uATAITIA WAUAITe WoTuil 8 unsAx
2563 Mnigymrufiedae uarlifinsliinasuluraitdosvntn vlvsesufsmesuauan
uazfldnfunaszunsu nandnindelios 4.36 fusels Adioaogsening 12.5-15.6 uaznanan
1 3.63 duddieasols delifleaulafifnandauazannumuainnitfugasiaaou Seed
RS wazdudwiels dwnn Siwiinduadeiios 0.69 Alansu wasdisuuduaie 5,784
awiols (Table 24)

AudiseuaswanRnERsuATYANN AuRgudeTuRl 27 unsem 2563 nandn
laiflnnausnsnamsadatulrausieiugdu wuin Taau NSUT10-376 Snandngawinfiu LK92-11
7l 152 sfusiols FFeainde 15.8 wandata 2.26 fuTTioadels Ssliilaaulpdidnanan uas
HanARtIagaINTudATIaeUTeray 5 ftedaau NSITL0-376 fiflianAngeniiusvouuiy
3 $ovay 2 AWMSUAINGY 1BAY 237 WURINS WNAEBYTENING 2.67-2.94 LUURLIAT twiing

1
o 7

Wdy 1.50 Alanfu Inglaau NSUT10-310 flvune waztmtindwiniign 2.94 wufluns uay
1.68 Alansu muansu nﬂiﬂauﬁiaﬁuﬁ:ﬁﬁwmuﬂam% 1,705 norols wavduade 11,295 awels
(Table 25)

AudiTauasansineasnauys Auieuslotuil 16-20 Sunau 2562 wui
Uszauiulamudadn dufiswie dwalinandnndedfios 3.76 fusiols dslnau NSUT10-376 1
nanAnAga 1.98 dusiels udlaau NSUT10-266 Alkarmmituuiniige usldunnsiiady
NSUT10-376 uay LK92-11 g 13.6 13.1 uay 12.8 anuddu Selidlnaulafifinanda uas
AIINNNITUSATIEEU ANNgNAdE 152 WwuRluas YuInd 2.49-2.94 RS mn
fedade 0.65 Alaniu Sruuduadeiiivs 5,747 dwels (Table 26)

Audideuaziaunisinunsgiiesidl wuil Suandndos wosnandniinald
wansinaify Tnefinandndon waznandmimamdsiies 9.33 dusels waz 1.51 fuidioasels
gy Selaau NSUT10-310 Winandn uagnandntenageniniug Lko2-11 Sovay 8 uay
14 MUEIRU @2UAUNIUL WU Taal NSUT10-266 way NSUT10-310 danuuinuliunnsig
nusvauAY 3 (Table 27)

Pnnsiezisludesns 2 nuin nandndesleuuaneistueteditedfyd
yaadfva 3 ulamnaes quiidefivliuasanssd auditefialignssnyd wrauditouas
fimumsinunsuasedin dnuainuasidminngauyd invnsnslauvameasaiieugniiy
¥iindu lliawnsasndunsmeassold drunwlamaaeavesrudiTouasiauInisinyms
NYIUYS ANIITBLALTAUINITNYATEN Y5 wazuUaununInTTaninuATaIssa Ay
WUSUSIU HanAndoene 2 Wwasan 3 uwlas wiriu 14.5 dusels Tlraudesfieu NSUT10-266
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iedrauiieniliinandnganiniusiuSoudiou LK92-11 (145 fusiols) Jovas 8 (Table 28) us
lifigoslnaufisulaaulailinandngsniniudiuisuiiouveunnu 3 Aflnandn 16.4 dusiols
duraruvuresdosudarinaureiusuandetunsaiRegailteddyBata 3 aouil tae
AvuLRAY 15.1 F8iea Tnaudesdisu NSUT10-266 TAAmmLgsan 16.1 30i0a 29g9
niuveuuiy 3 (15.6 3oa) uay LK92-11 (14.9 T8i0a) fovas 3 ua 8 muddu uenanil
TAau NSUTL0-310 uaz NSUT10-376 fipmnumau 15.0 uaw 15.6 died auddu. gendniug
LK92-11 Souay 1 kaw 5 Aueidiu (Table 29) o unaudunanaivma wuih Snandmiema
Wde Wit 2.19 dudTiearels Tnaudesiiau 2 Taauldn NSUT10-266 wag NSUT10-310 1vf
wanAAtea 2,51 fuddieansls gandiug Lko2-11 dnandmiinma 2.22 duidiearals Sos
av 13 uarlaaudes NSUT10-266 Selinandamimnaliunnsneiusvounny 3 Alsuananiima
g9an 2.55 duddleaiels (Table 30)

Folnngianuuusunusaluynaninuindenvesdesugn deune 1 Lagme 2
wuin SUFRTeduTuS T siugnssy uazanminndey Tnaudesiimanauaussiiuandnaiuly
nanAniadsludosUgn Seume 1 uazae 2 Wity 17.6 Ausiels lifidenlraulslinanangenin
fiugveunnu 3 Jslvinandnade 19.6 dusiels Tifleslaaufidu NSUT10-266 Ailvinandniade
18.7 fusiols gendnsug LK92-11 (17.4 diudiels) Fovar 9 ArArmmnueds 14.9 T30 lnau
Fustuiis 3 Te1@i0a agsewing 15.1-16.0 FHea gendwiusiusuiiououuiu 3 way LK92-11
Fefiaddioa Wity 153 uay 145 mudidy defuwinmanantma nuii Tlaaudesfidu
NSUT10-266 wag NSUT10-310 #ilsikanantima 2.99 uay 2.61 duifiearoliganiniug Lkoz-
11 (2.51 fudioansls) Sevar 19 uag 4 mua1dU (Table 31) laaudey NSUT10-266 Tinandn
aaldunndnsniusiuieudisureuniu 3 Afuandntiniagean 297 Fuioansls
woninlinanAnt ez dallddisravininsadu (o) liuandsan 10 uardidndosuy
NndEInTadu (S%d) mlsiumnsingann 0 Saduiugfithatiosnmgs (Table 32)

ayunan1ImaaaLaztaLauBILLL

nnslseuiisululsinensns leaudeeynl 2553 Tulunfusiu siumiled uag
Auwilen anmindu ansadadeniaaudos NSUT10-266 dafugnuavainitususl Q76 uay
fiugwe CP63-588 Tinandniade 17.0 dusels laiunnsnsaniiug LK92-11 Ailwandn 16.4 fu
sols uitldnwarinnufodulrauiianumiugeds 15.7 Fiea ganinfusveuudy 3 uas
LK92-11 Aifianuminu 14.5 uay 14.1 380 auddu annsaluaiswandminialdgely
ninitug LK92-11 Fafinandntinnag 2.64 duddioadols Sovay 17 Faagldsrumudoya
Usgnounsuandudu dun Uszavsnmnsldiuasdelulanau Uiisedelsaiteaiuns
uazud Wilevesusesiug uaziuzthwiudginunsnsdely

nsinauIdeluldusslend:
nensnslaiugassuinalninlynandngs Yieunailsnlaannisiiunands
20811NTU ANAIUFYININUFNTTUIINMNTIIYIA8velsA/uuaifngosy Liunudenly
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nwasnsbaldiugTvagauivan miunugn wasvainvaty Wadanugaladeadu wenaind

lpaudesfiuia 3 leaudaunsaldidugenugnssulunisuiuugsiugdeslilanvausingg
mudnguszasdluauanlaanae

LaNEN331989
Uswialy dnsidavasd. 2552, nmsvssdiunnuvainuanenisitugnssuvesdenusdoslagld
\ASpsvaneszduluiana Express Sequence tags (ESTs) Tu enuatuadysal lasins
asvoadeuSiastandudes Tasinisszerdud 2552 Tnsuvrinedeinunseans
auaredtinnuALENTIINTSosuazL AT

a [

Uselasg 2n91T9229¢ wag fisedna a3liamu. 2540, N1TWENINTNANSNLUUNAUINWAS
UATeNdURUS LU UNAAMYBINTNAABUNUG R MAEAN1NLINRBY. 1.INYATAEAS.
(Iny.) 31(2) :155-165.

Usens lafa WTuns neees dunidl 2959na79 9n131@ 1Sl waziygy13eu gnsdng.

q o

a

2563. nsUszifiuaneiusdosfinuiimunzanfuunasigndosinyssma la 3
(sv0il 2) lonanTagUNaNUAIde UM inedevounny

fisgfing m3lnmi. 2557, msUsziiumeiugSosfviuiiidnenmluwmasgndesinyseime
seuatuanysal lasinside Wawuazienssy deuinsinnisadawmesiay
TUsunsuidy drdnusmsndames drtnaunauInemansuazimaluladurasa

dinauanznssIMssesuaziimanse. 2561 S1BUNIHANSosvaUsTnAlng Usyand
sHaAR 2560/61. numaluladansaumeLazn1ieans nosensmAnSuaTIALIIY
SN UANENSIINTEDELAZ AN TE NIENTNOAAMNTTA.

dtfneunmenssunssosuaztmanste. 2561, enuativauysal lassnisadisosdamg
WaZIAIUIATUDE VIUUTZUIM WA 2561 TABUNINENABTOULAY

dinauaaznssINMssesuazimanse. 2562, S1BuUNsHaNSosvatUsTnAlng Usyand
NINER 2561/62. mj'mLwﬂiuiaﬁmsaummmzms%ma NBILNSAIANTUALUHUIIY
ddfnnunnznssndesuazimane NITNTNYAFNNTIU.

drdneunmnssunssosuaziiniansie. 2563. s1891ulsEsnl 2562, d1fnau
AENIIUNIEDENaTANaNTE ASTNTNENAIMNTIN NTHNN. USEW Wind woua
Wwasta Wudindu S,

Kandel R, Yang X., Song J. and Wang J. 2018. Potentials, Challenges, and Genetic and
Genomic Resources for Sugarcane Biomass Improvement. Front. Plant Sci.

9:151. Available source: https://doi:10.3389/fpls.2018.00151
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Table 1 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010:

Plant cane at Nakhon Sawan Field Crops Research Center in 2016

No Clone/variety  STKNO/rai STKWT (kg) CNY (ton/rai) CCS SGY (ton ccs/rai)
/rai (ko)
1 NSUT10-266 10,433 b 2.2 a 22.5 bc 19.12 a 4.30 a
2 NSUT10-310 9,800 b 2.2 a 215 bc 17.21 b 3.68 bc
3 NSUT10-376 12,450 a 1.9 b 23.1 ab 1584 C 3.68 bc
4 uUT12 8,642 C 2.3 a 19.8 C 13.67 d 2.68 d
5 LK92-11 12,200 a 1.8 b 217 bc 15.79 C 3.40 C
6 KK3 11,942 a 2.1 a 253 a 15.68 C 3.95 ab
MEAN 10,911 2.1 22.3 16.22 3.61
CV (%) 5.38 5.38 7.74 4.59 8.48
F-Test *x *x *x *x *x

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
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 Farm trial sugarcane clones series 2010:

Plant cane at Suphan Buri Field Crops Research Center in 2016

No Clone/variet STKHT STKDIA STKNO CNY Cccs SGY (ton
y (cm) (cm) /rai (ton/rai) ccs/rai)
1 NSUT10-266 472.0 a 2.72 ab 12,592 ab 23.39 bc 15.08 ab 3.53
2 NSUT10-310 355.9 ab 291 a 13,708 ab 27.70 a 154 a 4.28
3 NSUT10-376 3518 b 258b 14,700 a 24.70 ab 11.97 bc 2.96
4  UT12 384.3 ab 293 a 11,642 b 25.20 ab 10.47 ¢ 2.64
5  LK92-11 3315b 262 b 13,108 ab 20.72 c 13.61 ab 2.82
6 KK3 369.1 ab 258b 14,533 3 24.92 ab 13.66 ab 34
Ftest * *x *x * % *x
CV (%) 18.94 5.38 8.11 9.11 10.45 15.75

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

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

Table 3 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010:

Plant cane at Farmer field in Kanchana Buri province in 2016

No Clone/variety  STKHT (cm) STKDIA STKNO/rai CNY Cccs SGY (ton ccs/rai)
(cm) (ton/rai)

1 NSUT10-266 310 2.81 12,325 b 213 b 15.4 3.28

2 NSUT10-310 330 2.79 11,792 b 204 b 16.0 3.27

3 NSUT10-376 326 2.84 13,383 a 209 b 15.2 3.18

4  UT12 341 2.86 11,525 b 209 b 15.1 3.17

5 LK92-11 316 2.77 13,342 a 22.9 ab 15.00 3.43

6 KK3 333 2.87 13,625 a 25.6 a 15.2 3.89
CV (%) 6.47 7.12 4.97 9.81 8.25 13.91
F-test NS NS ** * NS ns

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
Means followed by the same letter are not significant at p = 0.05 by DMRT.
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Table 4  Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010:
Plant cane at Farmer field in Nakhon Sawan province in 2017

No Clone/variety STKNO/rai CNY CCS SGY % Relative to % Relative to
(ton/rai) (ton ccs/rai) CNY SGY

LK92-11 KK3 LK92- kK3

1 NSUT10-266 8,571b 14.7a 17.8bc 2.62ab 95 84 98 86
2 NSUT10-310 8,495b 13.5ab  16.4c 2.21b 88 7 63 73
3 NSUT10-376  10,610a 14.7a 17.0c 2.53b 90 80 95 83
4 uUTi12 8,495b 11.7b 19.9ab 2.31b 106 94 87 76
5 LK92-11 10,6484 14.3a 18.8 abc 2.66ab 100 88 100
6 KK3 10,267 a 14.3a 21.3a 3.04a 113 100 100
Mean 9,514 13.9 18.5 2.56
CV (%) 8.59 9.26 8.96 12.01

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
Means followed by the same letter are not significant at p = 0.05 by DMRT.

Table 5 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010:
Plant cane at Nakhon Ratchasima Agricultural Research and Development Center in

2017
N Clone/ STKHT STKDIA STKWT  STKNO  CCS CNY SGY % Relative to % Relative to
o  variety (cm) (cm) (ke) /rai (ton/rai)  (ton CNY SGY
LK92-11 KK3 LK92- KK3

1 NSUT10-266 365a 290 b 185bc 12,364a 154 228a 351a 120 102 119 100
2 NSUT10-310 320 bc 292 b 1.75c¢ 10,462 b 160 182b 293Db 96 82 100 83
3 NSUT10-376 298 cd 2.86 b 1.50d 12,20da 155 183b 284c 96 82 97 81
4 UT12 373a 309 a 264a 8,587 c 149 226a 336a 119 102 114 96
5 LK92-11 278d 274 ¢ 150d 12,631a 155 189b 294b 100 85 100
6 KK3 329 b 306 a 206b 10,844 b 157 223a 351a 100 100

Mean 327 2.93 1.88 11,182 155 205 3.18

CV (%) 5.6 2.83 7.71 6.30 4.76 6.62 9.09

F-Test *x x* *x *x ns xx *

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
Means followed by the same letter are not significant at p = 0.05 by DMRT.
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Table 6 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010:

Plant cane at Kanchana Buri Agricultural Research and Development Center in 2017

No Clone/variety ~ STKWT STKNO CNY CCs SGY %Relative to % Relative to
(ko) /rai (ton/rai) (ton ccs/rai) CNY SGY
LK92-11 KK3 [K92-11 KK3
1 NSUT10-266 1.50 ab 15,608 bc 23.2ab 154 a 355 a 98 96 124 120
2 NSUT10-310 1.27 bc 17,608 ab 22.0ab 13.9 abc 3.07 ab 93 91 108 104
3 NSUT10-376 1.19c 17,867 a 209b 142 ab 298 ab 89 87 105 101
4 UT12 1.68a 13,400 c 225ab 11.2 d 251 b 95 93 88 85
5 LK92-11 1.27 bc 18,533 a 236ab 121 cd 285 b 100 97 100 96
6 KK3 1.63a 14,892 c 2422 123 bcd 296 b 103 100 104 100
MEAN 1.42 16,31 22.7 13.2
CV (%) 10.32 8.74 8.47 9.51
F-Test % % * *

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

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

Table 7 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010:

Plant cane at Uthai Thani Agricultural Research and Development Center in 2016

No Clone/variety STKHT (cm)  Brix  oTKNO/rai STRWT (ke) ey (ton/rai)  CCS SGY (ton ccs/rai)

1 NSUT10-266 317ab  227a 5,942 1.6 ab 9.67 18.643 a 1.78

2 NSUT10-310 303 b 22.2 a 6,258 1.5b 9.06 17915 a 1.62

3 NSUT10-376 290 b 225 a 6,392 1.5b 9.49 17.768 ab 1.72

4 UT12 367 a 204 b 7,417 1.8 2a 13.52 15.868 b 2.14

5 LK92-11 324ab  213ab 7,425 1.6 ab 11.86 16.923 ab 2.03

6 KK3 3dlab 224a 7,167 1.8 ab 12.53 17.438 ab 2.17
MEAN 324 21.9 6,767 1.6 11.02 17.43 1.91
CV (%) 11.16 4.67 29.71 10.46 25.77 6.89 2691
F-Test * * ns * ns * ns

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

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

Table 8 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010:

Plant cane at Sukhothai Agricultural Research and Development Center in 2016

No  Clone/ variety STKHT  STKDIA  STKWT  STKNO CNY CCS  SGY (ton ccs/rai)
(cm) (cm) (kg) /rai (ton/rai)
1 NSUT10-266 251.9 32.65 2.18 2750 5.77 14.43 0.85
2 NSUT10-310 267.6 30.68 2.30 3392 5.82 12.93 0.76
3 NSUT10-376 242.3 31.51 2.11 2400 3.61 12.85 0.48
4 uT12 266.6 33.12 2.58 3400 6.33 13.55 0.84
5 LK92-11 251.0 32.84 2.40 4083 7.70 14.38 1.12
6 KK3 260.5 33.31 2.26 3167 5.21 13.43 0.67
MEAN 256.6 32.52 2.31 3199 5.74 13.59 0.79
CV (%) 13.73 7.07 18.65 51.42 53.36 11.78 55.15
F-Test ns ns ns ns ns ns ns

ns = non-significant
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Table 9 Cane yield of 6 clones/varieties of Farm trial during 2016-2018 across 8 locations; Plant
cane

NoClone/Variety CNY (ton/rai) % Relative to
NSFCRCSPFCRCKBFAR NSFAR NMARDCKBARDC UTARDC STARDC Mean' LK92-11 KK3

1 NSUT10-266 22.5bc 23.4bc 21.3b 17.8bc  22.8a 23.2ab 9.67 577 218 103 91
2 NSUT10-310 21.5bc 27.7a 20.4b 16.4c 18.2b 22.0ab 9.06 582 21.0 100 88
3 NSUT10-376 23.1ab 24.7ab 20.9b 17.0c 18.3b 209b 949 361 208 99 87
4 UT12 19.8c 25.2ab 20.9b 19.9ab  22.6a 225ab 135 633 21.8
5 LK92-11 21.7bc 20.7c 229ab18.8abc 189b 23.6ab 119 7.70 21.1 100
6 KK3 25.3a 24.9ab 25.6a 21.3a 22.3a 24.2a 125 521 239 100
Mean 223 244 220 19 205 227 11.0 574 218
CV (%) 77 9.11 9.8 9 6.62 8.5 258 5336 8.57
F-test *x% * * x% x% * ns ns

NSFCRC= Nakhon Sawan Field Crops Research Center SPFCRC= Suphan Buri Field Crops Research Center KBFAR=
Kanchana Buri Farmer field NSFAR= Nakhon Sawan Farmer field NMARDC= Nakhon Ratchasima Agricultural
Research and Development Center KBARDC= Kanchana Buri Agricultural Research and Development Center
UTARDC Uthai Thani Agricultural Research and Development Center STARDC= Sukhothai Agricultural Research
and Development Center

! Excluding UTARDC and STRDC

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

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

Table 10 CCS of 6 clones/varieties of Farm trial during 2016-2018 across 8 locations; Plant cane

No Clone/Variety CCS % Relative to

NSFCRC SPFCRC KBFAR NSFAR NMARDC KBARDC UTARDC STARDC Mean'LK92-11 KK3

1 NSUT10-266 19.1a 15.1ab 154 14.7a 154 154a  18.6a 144 158 110 110
2 NSUT10-310 17.2b 154ab 16.0 13.5ab 16.0 13.9abc 17.9a 129 153 107 106
3 NSUT10-376 15.8c 12.0bc 152 14.7a 155 142ab 178ab 129 146 101 101
6 UT12 13.7d 10.5¢ 151 11.7b 149 11.2d 159b 13.6 128 89 89
4 LK92-11 15.8c 13.6ab 150 14.3a 155 12.1cd 16.9ab 144 144 100 99
5 KK3 15.7c 13.7ab 152 14.3a 157 123bcd 17.4ab 134 145 100

MEAN 16.2 134 153 139 155 132 17.4 13.6 149

CV (%) 459 105 83 9.26 476  9.51 6.89 11.8 795

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

NSFCRC= Nakhon Sawan Field Crops Research Center SPFCRC= Suphan Buri Field Crops Research Center KBFAR=
Kanchana Buri Farmer field NSFAR= Nakhon Sawan Farmer field NMARDC= Nakhon Ratchasima Agricultural
Research and Development Center KBARDC= Kanchana Buri Agricultural Research and Development Center
UTARDC Uthai Thani Agricultural Research and Development Center STARDC= Sukhothai Agricultural Research
and Development Center

! Excluding UTARDC and STRDC

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

Means followed by the same letter are not significant at p = 0.05 by DMRT.
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Table 11 Sugar yield of 6 clones/varieties of Farm trial during 2016-2018 across 8 locations; Plant

cane

No Clone/Variety

CGS

% Relative to

NSFCRC SPFCRC KBFAR

NSFAR NMARDC KBARDC UTARDC STARDC Mean'LK92-11 KK3

1 NSUT10-266  4.3a 3.52ab 3.29 2.62ab 3.5la 3.55a 1.78 085 347 115 100
2 NSUT10-310 3.68bc 4.28a 3.27 221b 293bc 3.07ab 1.62 0.76 324 107 94
3 NSUT10-376 3.68bc 2.97bc 3.18 253b 284c 298ab 1.72 048 3.03 100 88
6 UT12 268d 267c 316 231b 3.36ab 251d 214 0.84 278
4  LK92-11 3.40c 2.82bc 3.44 2.66ab 294bc 2.85b  2.03 1.12  3.02 100
5 KK3 395ab 3.42bc 3.89 3.0da 35la 296b 2.17 0.67 3.46 100
MEAN 361 328 337 256 318 299 1.91 0.79 317
CV (%) 8.48 15.8 13.9 12 9.09 11.8 26.9 55.15 120
F-test ns * ns ns

NSFCRC= Nakhon Sawan Field Crops Research Center SPFCRC= Suphan Buri Field Crops Research Center KBFAR=
Kanchana Buri Farmer field NSFAR= Nakhon Sawan Farmer field NMARDC= Nakhon Ratchasima Agricultural
Research and Development Center KBARDC= Kanchana Buri Agricultural Research and Development Center
UTARDC Uthai Thani Agricultural Research and Development Center STARDC= Sukhothai Agricultural Research

and Development Center
! Excluding UTARDC and STARDC

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

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

Table 12 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 1%

Ratoon at Nakhon Sawan Field Crops Research Center in 2017

Clone/  STKHT STKDIA STKW STKNO CCS CNY  SGY % Relative % Relative SGY
No variety (em)  (cm) T /rai (ton/rai) (ton CNY to to
(kg) ccs/rai SGY
LK92-11 KK LK92-11 KK3
1 NSUT10-266 309a 25b 1.3a 13,12b 17. a17. ab 305a 112 100 128 104
2 NSUT10-310 291 a 2.7 a 1.3a 11,94 cd 15. c 16. abc 254 b 104 92 107 87
3 NSUT10-376 2d5d 25b 1.2c 1207bc 16. b14. cd 242 b 93 83 101 82
4 UT1z2 252 c 28a 1.2b 11,12d 16. b13. d 229b 87 7 96 78
5 LK92-11 235d 25D 1.0d 1493a 15. c 15 bc 238 b 100 100
6 KK3 275b 2.6Db 1.3a 13,04bc 16. b17. a 293 a 100 100
Mean 268 2.6 1.2 12,70 16. 15 2.60
CV (%) 5.8 3.6 6.0 5.49 20 74 8.24
F-test %% *% *% *% *% xx *%

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

Means followed by the same letter are not significant at p = 0.05 by DMRT.
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Table 13 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 1%
Ratoon at Suphan Buri Field Crops Research Center in 2017

No Clone/  STKHT STKDIA STKWT STKNO CCs CNY SGY %Relative % Relative
variety  (cm)  (cm) (ke /rai (ton/rai)  (ton CNY to SGY to
ccs/rai)

LK92-11 KK3 LK92- KK3

1 NSUT10-266 405a 256b 191 a 12,417 abc 14.7 ab 23.6 a 3.47a 124 99 131 96
2 NSUTI10-310 351 b 273ab 1.77b  11,392bc 14.4ab 20.2 b 291b 106 85 110 81
3 NSUTI10-376 338b 264b 155c 12,692 ab 14.7ab 19.6 b 288 b 103 82 109 80
4 UT12 339b 285a 1.85ab 10983c 133c 203 b 270b 106 85 102 75
5 LK92-11 348 b 258b 1.45c¢ 13,217a 139bc 19.1 b 264b 100 100
6 KK3 365b 2.63b 1.84ab 12958ab 152a 238 a 3.61a 100 100
Mean 358 266 1.72 12,276 144 211 3.04
CV (%) 567 449 522 8.09 3.85 8.84 9.48

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
Means followed by the same letter are not significant at p = 0.05 by DMRT.

Table 14 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 1%
Ratoon at Farmer field in Kanchana Buri province in 2017

No Clone/  STKHT STKDIA STKWT STKNO CCs CNY SGY %Relative % Relative
variety (cm)  (cm) (ke) /rai (ton/rai)  (ton CNY to SGY to
ccs/rai)

LK92-11 KK3 LK92- KK3

1 NSUT10-266 274 a 270bc 136b 14,508b 15.6a 19.4 ab3.02a 108 97 123 104
2 NSUT10-310 225 c 2.81 abc 1.2d4bc 12,542 c 153ab 155 c 238b 86 7 97 82
3 NSUT10-376 235 bc 2.83ab 1.08 c 13,458 bc 143 bc 144 c 2.07c 80 72 84 71
4 UT12 233 bc 270 bc 1.12c 10,642d 125d 119 d 1.49d 66 60 60 51
5 LK92-11 253ab265c 1.09c 16,450a 13.7c 180 b 246b 100 0 100
6 KK3 277a 287a 156a 12892c 14.6abc20.0 a 291a 100 100

Mean 249 276 1.24 13,415 143 16.5 2.39

CV (%) 6.72 376 8.76 7.18  4.99 597 8.35

Ftest %% * x% %% x% x% *x%

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
Means followed by the same letter are not significant at p = 0.05 by DMRT.
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Table 15 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 1%
Ratoon at Farmer field in Nakhon Sawan province in 2018

No Clone/ STKHT STKDIA STKWT  STKNO CCS CNY SGY  %Relative % Relative
variety (cm)  (cm) (kg) /rai (ton/rai)  (ton CNY to SGY to
ccs/rai)

LK92- KK3 LK92- KK3

1 NSUT10-266 248 a 2.77 1.29ab 8552b164a 114 a 184 a 89 101 93 107
2 NSUT10-310 210 abc 2.73 1.12abc 8,152b 156b 94 abl1l46 ab 74 84 74 84
3 NSUT10-376 202 bc 2.80 1.02bc 8971b163a93 ab153 ab 74 83 78 89
4 UT12 172¢c 275 0.96 ¢ 8,038b134c78 b 1.05 b 61 69 53 61
5 LK92-11 217 ab 273 1.13abc 11,200 a 156 b 12.7 a 198 a 100 113 100 114
6 KK3 234 ab 2.75 131 a 8,590 b 154 b 113 ab 1.73 a 89 100 87 100

Mean 214 2.75 1.14 8,918 154 103 1.60

CV (%) 12.54 503 14.90 13.67 3.12 20.84 2055

Ftest * ns * * % % *

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
Means followed by the same letter are not significant at p = 0.05 by DMRT.

Table 16 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 1%
Ratoon at Nakhon Ratchasima Agricultural Research and Development Center in 2018

No Clone/  STKHT STKDIA STKWT STKNO CCS CNY SGY %Relative % Relative
variety (cm) (em) (ko) /rai (ton/rai)  (ton CNY to SGY to
ccs/rai)

LK92- KK3 LK92-11 KK3

1 NSUT10-266 292a 282b 1.10a 13,138ab 16.4a 14.7 a 242 a 123 114 146 115

2 NSUT10-310 241 b 2.77b 1.00a 11582ab163a 119 b 193bc 100 93 116 92

3 NSUT10-376 229 b 2.62b 099a 13,093ab14.7b 134 ab196bc 112 104 118 94

4 UTi12 236 b 310a 1.11a 11,013b 140bc 127 b 1.78cd 106 99 107 85

5 LK92-11 203c 267b 083b 13,79 a 139c 119 b 1.66d 100 93 100 79

6 KK3 232b 274b 09%9a 12,764ab163a 129 b 210b 108 100 127 100
Mean 239 279 1.00 12,564 153 12.9 1.97

CV (%) 6.82 441  8.68 10.67 314 7.6 8.28

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
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Table 17 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 1%
Ratoon at Kanchana Buri Agricultural Research and Development Center in 2018

No Clone/ STKHT STKDIA STKNO CCS CNY SGY %Relative % Relative
variety (cm)  (cm) /rai (ton/rai) (ton CNY to SGY to
ccs/rai)

LK92-11 KK3 LK92- KK3

1 NSUT10-266 244 a 271 11392b 115a 142 ab 1.65 a 99 110 127 127
2 NSUT10-310 215 a 2,67 10,167bc 121a 11.0 b 133 ab 76 85 103 103
3 NSUT10-376 177 b 278 8142 d 123a 83 b 102 b 58 64 79 79
4 UT12 226 a 275 8967 cd 90b 126 a 115D 88 98 88 88
5 LK92-11 208 ab 251 13958a 114a 143 b 1.63 a 100 111 126 126
6 KK3 217 a 275 10,008 bc 100b 129 ab 1.30 ab 90 100 100 100

Mean 214 2.70 10,439 11.1 12.2 1.34

CV (%) 10.44 478 10.05 7.63 11.80  15.70

F_test *x% ns *% *% x%

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
Means followed by the same letter are not significant at p = 0.05 by DMRT.

Table 18 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 1%
Ratoon at Uthai Thani Agricultural Research and Development Center in 2017

No Clone/ STKN CCS  CNYy SGY %Relative % Relative SGY
. STKHT STKDIA )
variety 0 (ton/rai)  (ton CNY to to
(cm) o (ecm) .
/rai ccs/rai)

LK92- KK3 LK92- KK3

1 NSUT10- 287ab 7.8 273 1497 11.05 1.65 114 92 114 87
2 NSUT10- 261b 7.0 2,69 1429 11.76 1.66 121 97 115 88
3 NSUT10- 272ab 7.0 253 1531 10.64 1.63 109 88 113 87
4 UT12 303a 6.4 270 1433 12.82 1.82 132 106 125 96
5 LK92-11 271ab 6.0 265 1492 973 1.45 100 81 100 7
6 KK3 273ab 7.1 2,60 1544 12.07 1.89 124 100 130 100

MEAN 278 6.9 2,65 1487 11.34 1.68

CV (%) 8.61 2314 558 6.58 27.02 29.04

F-Test * ns ns ns ns ns

ns = non-significant, * and * significant difference at p=0.05.
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Table 19 Cane yield of 6 clones/varieties of Farm trial during 2017-2019 across 7 locations; 1%
Ratoon

NoClone/variety CNY (ton/rai) %Relative to
NSFCRC SPFCRC KBFAR NSFAR  NMARDC KBARDC UTARDCMean 'LK92-11 KK3

1 NSUT10-266 174a 23.7a 194a 114a 147a 142a 1105 188 116 101
2 NSUTI10-310 16.1ab 203b 155bc 9.40ab 119bc 11.0bc 11.76 159 99 86
3 NSUT10-376 145b 196b 144cd 930ab 134ab 830c 10.64 155 96 83
6 UT12 135b 203b 119d 780b 127ab 12.6ab 1282 146 91 79
5 LK92-11 156ab 19.1b 180ab 127a 119b 143a 9.73 161 100
4 KK3 175a 23.8a 20.0a 113a 129ab 129ab 12.07 185 100

Mean 15.8 211 16.5 10.3 12.9 12.2 1134 16.6

CV (%) 7.43 8.84 597 20.8 7.59 11.8 27.02 7.86

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

NSFCRC= Nakhon Sawan Field Crops Research Center SPFCRC= Suphan Buri Field Crops Research Center
KBFAR= Kanchana Buri Farmer field NSFAR= Nakhon Sawan Farmer field NMARDC= Nakhon Ratchasima
Agricultural Research and Development Center

KBARDC= Kanchana Buri Agricultural Research and Development Center UTARDC= Uthai Thani Agricultural
Research and Development Center

! Excluding UTARDC NSFAR KBARDC and UTARDC

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

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

Table 20 CCS of 6 clones/varieties of Farm trial during 2017-2019 across 7 locations; 1* Ratoon

NoClone/variety CGS %Relative to
NSFCRC  SPFCRC KBFAR NSFAR NMARDC KBARDC UTARDC Mean 'LK92-11 KK3

1 NSUT10-266 17.5a 14.7ab 15.6 a 16.4 a 164a 115a 150 16.1 113 102
2 NSUT10-310 158bc 144ab153ab 156bc 163a 121a 143 154 109 98
3 NSUT10-376 16.8ab 14.7ab 143bc 163a 147b 123a 153 151 106 96
4 UT12 169 a 13.3¢c 125d 134 ¢ 140b 9.00b 143 142 100 90
5 LK92-11 153 ¢ 13.9bc 13.7 c 156 b 139b 114a 149 142 100
6 KK3 16.7ab 152ab 146 ¢ 154 b 16.3a 100b 154 15.7 100

Mean 16.5 142 143 15.5 15.1 113 14.9 15.0

CV (%) 2.02 385 499 312 3.14 7.63 6.6 3.56

Ftest *% *% % oxx *% *% ns

NSFCRC= Nakhon Sawan Field Crops Research Center SPFCRC= Suphan Buri Field Crops Research Center
KBFAR= Kanchana Buri Farmer field NSFAR= Nakhon Sawan Farmer field NMARDC= Nakhon Ratchasima
Agricultural Research and Development Center

KBARDC= Kanchana Buri Agricultural Research and Development Center UTARDC= Uthai Thani Agricultural
Research and Development Center

! Excluding UTARDC NSFAR KBARDC and UTARDC

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

Means followed by the same letter are not significant at p = 0.05 by DMRT.
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Table 21 Sugar yield of 6 clones/varieties of Farm trial during 2017-2019 across 7 locations; 1%
Ratoon

No Clone/variety SGY (ton ccs/rai) %Relative to

NSFCRC SPFCRC KBFAR NSFAR  NMARDCKBARDC UTARDC Mean' LK92-11 KK3

1 NSUT10-266 3.05a 347a 302a 184a 242a 165a 1.65 2.99 131 104
2 NSUT10-310 254 bc 291b 238c 1ld6ab 1.93b 133ab 1.66 244 107 85
3 NSUTI10-376 242c 288b 207c 153ab 196b 102b 1.63 2.33 102 81
6 UT12 229c 271b 149d 1.05b 178b 1.15b 1.82 2.06 90 72
5 LK92-11 238c 265b 246bc 198a 1.66b 163a 1.45 2.29 100
4 KK3 293ab 3.61a 291ab 173a 210ab 130b 1.89 2.89 100

Mean 2.60 3.04 239 1.60 1.97 1.35 1.68 2.50

CV (%) 8.24 9.48 835 20.55 8.28 15.70 29.04 8.84

Ftest *% *% *% * *x% *x% ns

NSFCRC= Nakhon Sawan Field Crops Research Center SPFCRC= Suphan Buri Field Crops Research Center
KBFAR= Kanchana Buri Farmer field NSFAR= Nakhon Sawan Farmer field NMARDC= Nakhon Ratchasima
Agricultural Research and Development Center

KBARDC= Kanchana Buri Agricultural Research and Development Center UTARDC= Uthai Thani Agricultural
Research and Development Center

! Excluding UTARDC NSFAR KBARDC and UTARDC

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

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

Table 22 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 2"
Ratoon at Nakhon Sawan Field Crops Research Center in 2018

No Clone/  STKHT STKDIA STKWT STKNO CCS CNY SGY %Relative % Relative
variety (cm)  (em) (kg /rai (ton/rai)  (ton CNY to SGY to
ccs/rai)

LK92-11 KK3 LK92-11 KK3

1 NSUTI10-266 280a 248a 1.15a 13217bcl171a 152 a 2.60a 109 97 124 108
2 NSUT10-310 248b 248a 1.10a 12950c 151b 143 a 216bc 103 91 103 90
3 NSUT10-376 214 cd258a 1.04a 11,650d 17.0a 121 b 2.06c 87 T 98 86
4 UT12 202d 249a 091b 11,008d 136c 100 c 1.36d 72 64 65 57
5 LK92-11 212cd246a 088b 15925a 151b 139 a 210bc 100 89 100 88
6 KK3 231 bc224b 1.13a 13808b 153b 156 a 240ab 112 100 114 100

Mean 231 246 1.03 13,093 155 14 2.1

CV (%) 6.01  3.70 6.79 409 292 8.5 9.20

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
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Table 23 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 2"

Ratoon at Suphan Buri Field Crops Research Center in 2018

No Clone/  STKHT STKDIA STKNO  CCS CNY SGY %Relative % Relative SGY
variety (cm)  (cm) /rai (ton/rai)  (ton CNY to to
ccs/rai)
LK92- KK3 [K92-11 KK3

1 NSUT10-266 316a 2.52c 12,792 bc 148a 17.7 ab2.62 108 95 113 98
2 NSUT10-310 263 b 2.78 ab 13,725b 14.0ab 150 b 210 b 99 87 96 84
3 NSUT10-376 281 b 2.62 bc 14,000b 147a 163 ab241 97 86 96 84
4 UT12 286 bc 2.87 a 13,800b 11.8c 18,6 a 1.47 81 12 71 62
5 LK92-11 251 c 269abc 16,350a 134b 158 b 212 b 100 100
6 KK3 251 c 292a 10,733 ¢c 150a 123 c 279 a 100 100

Mean 275 2.73 13,567 14.0 16.0

CV (%) 6.33 5.37 4.54 10.93 12

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

Table 24 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 2"

Ratoon at Farmer field in Nakhon Sawan province in 2019

No Clone/  STKWT  STKNO  CCS CNY SGY %Relative % Relative
variety (ke) /rai (ton/rai)  (ton CNY to SGY to
LK92- KK3 L[K92-11 KK3

1 NSUT10-266 0.73 b 4,552 ab 15.6a 3.66 ab 0.59 ab 57 62 65 68
2 NSUT10-310 0.37 c 2,343b 142 a 155 b 023 b 24 26 25 26
3 NSUT10-376 0.64 b 8,057a 149 a 5.15 ab 0.76 ab 80 87 84 89
4 UT12 0.62 b 5714ab 125b 344 ab 0.43 ab 53 58 48 50
5 LK92-11 0.77b 8,38la 138ab 646 a 091 a 100 109 100 105
6 KK3 1.01a 5,657 ab 14.6 a 591 a 0.86 a 92 100 95 100

Mean 0.69 5,784 14.3 4.36 0.63

CV (%) 22.96 44.13 7.66 51.7 55.72

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
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Table 25 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 2"
Ratoon at Nakhon Ratchasima Agricultural Research and Development Center in 2019

No Clone/ STKHT STKDIA STKWT  STKNO CCS CNY SGY  %Relative % Relative
variety (cm)  (cm) (ke) /rai (ton/rai) (ton CNY to SGY to
ccs/rai)
LK92-11 KK3 LK92-11 KK3

1 NSUT10-266 259 a 2.79abc158ab 11,476ab 16.4a 14.0 2.30 92 94 94 94
2 NSUT10-310 243 abc 294a 1.68a 9,360 ¢ 15.8a 13.7 2.17 90 92 89 88
3 NSUT10-376 257 abc 2.69 bc 1.39 bc 12,8002 149b 15.2 2.26 100 102 93 92
4 uUT12 223 bc 291 ab 1.54 abc 10,027 bc 14.9 b 13.0 1.93 86 87 79 78
5 LK92-11 225 abc2.67c 1.33c 12,462a 16.2a 15.2 2.44 100 102 100 99
6 KK3 216 ¢ 276 abc 1.53 abc 11,644a 16.5a 149 2.46 98 100 101 100

Mean 237 2.80 1.50 11,295 158 143 2.26

CV (%) 8.92 4.85 8.81 8.75 282 1396 1458

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

Table 26 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 2"
Ratoon at Kanchana Buri Agricultural Research and Development Center in 2019

No Clone/ STKHT STKDIA STKWT  STKNO CCS CNY SGY  %Relative % Relative
variety (cm)  (cm) (ke) /rai (ton/rai)  (ton CNY to SGY to
ccs/rai)
LK92-11 KK3 LK92-11 KK3

1 NSUT10-266 165a 277b 0.65ab 4,642b 13.6a 323 b 044 b 52 81 55 94
2 NSUT10-310 149 ab 2.63bc 0.58ab 5,508 b 12.1abc 3.08 b 037 b 49 7 a7 80
3 NSUT10-376 128b 2.67b 0.53b 3,767 b 13.1 a 198 b 026 b 32 50 32 55
4 UT12 157a 265b 0.72a 5,708 b 10.7 c 408 b 043 b 65 103 54 92
5 LK92-11 155a 249c 0.65ab 9,592a 128 ab 6.25 a 080 a 100 157 100 171
6 KK3 156a 294a 0.74a 5,267 b 11.4 bc 398 b 047 b 64 100 59 100

Mean 152 2.69 0.65 5747 123 0.46

CV (%) 10.68  3.76 16.59 36.29 7.96 37.29 40.96

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.
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Table 27 Mean cane yield and some agronomic traits of Farm trial sugarcane clones series 2010: 2"

Ratoon at Uthai Thani Agricultural Research and Development Center in 2018

No Clone/ STKHT STKDIA STKWT CCS CNY SGY %Relative % Relative
variety (cm) (cm) (kg) (ton/rai)  (ton CNY to SGY to
ccs/rai)
[K92-11 KK3 LK92-11 KK3

1 NSUT10-266 302 a 27ab 122a 164ab 8.36 1.38 96 84 99 81
2 NSUT10-310 242bc 27ab 1.13ab 16.9ab 9.38 1.58 108 94 114 94
3 NSUT10-376 236 bc 27ab 098ab 160b 8.74 1.40 101 88 101 83
4 UT12 279ab 27ab 121a 150c 1093 1.64 126 110 118 97
5 LK92-11 223 ¢ 26b 093b 16.1b 8.68 1.39 100 87 100 82
6 KK3 263ab 29a 123%3a 17.0a 994 1.69 115 100 122 100

Mean 257 2.7 1.12 16.2 9.33 1.51

CV (%) 12.9 a.7 13.9 352 24.98 25.21

F-test * * * ** ns ns

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

nd

Table 28 Cane yield of 6 clones/varieties of Field trial during 2018-2020 across 6 locations; 2
Ratoon
No Clone/variety CNY (ton/rai) %Relative to

NSFCRC  SPFCRC  NSFAR NMARDC KBARDC UTARDC Mean' LK92-11 KK3

1 NSUT10-266 15.2a 17.7ab  3.66ab 14.0 3.23b 8.36 15.6 108 95
2 NSUT10-310 14.3a 15.0b  1.55b 13.7 3.08b 9.38 14.3 99 87
3 NSUT10-376 12.1b 16.3ab  5.15ab 15.2 1.98b 8.74 14.1 97 86
6 UT12 10.0c 12.3¢ 3.44ab 13.0 4.08b 10.9 11.8 81 72
5 LK92-11 13.9a 15.8b  6.46a 15.2 6.25a 8.68 14.5 100
4 KK3 15.6a 18.6a  591a 14.9 3.98b 9.94 16.4 100

Mean 13.5 16.0 4.36 14.3 3.76 9.33 14.5

CV(%) 8.45 10.9 51.7 13.96 37.29 2498 124

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

NSFCRC= Nakhon Sawan Field Crops Research Center SPFCRC= Suphan Buri Field Crops Research Center
KBFAR= Kanchana Buri Farmer field NSFAR= Nakhon Sawan Farmer field NMARDC= Nakhon Ratchasima
Agricultural Research and Development Center

KBARDC= Kanchana Buri Agricultural Research and Development Center UTARDC= Uthai Thani Agricultural
Research and Development Center

! Excluding NSFAR UTARDC and KBARDC

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

Means followed by the same letter are not significant at p = 0.05 by DMRT.
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Table 29 CCS of 6 clones/varieties of Farm trial during 2018-2020 across 6 locations; 2" Ratoon

No Clone/variety CCS %Relative to

NSFCRC SPFCRC NSFAR NMARDC KBARDC UTARDC Mean' LK92-11 KK3

1 NSUT10-266 171 a 148a 156a 164 a 136a 164ab 161 108 103
2 NSUT10-310 151 b 140ab 142a 158 a 121 abc 169ab 15.0 101 96
3 NSUT10-376 170 a 147a 149a 149 ab 131a 16.0b 15.6 105 100
6 UT12 136 ¢ 11.8c 125b 149 b 107c 150c 13.4 90 86
5 LK92-11 151 b 134b 138ab 162 a 128ab 16.1b 14.9 100
4  KK3 153 b 150a 146a 165 a 1ld4bc 170a 15.6 100
Mean 15.5 14.0 14.3 15.8 12.3 16.2 15.1
CV (%) 292 4.54 7.66 2.82 7.96 3.52 3.39

NSFCRC= Nakhon Sawan Field Crops Research Center SPFCRC= Suphan Buri Field Crops Research Center
KBFAR= Kanchana Buri Farmer field NSFAR= Nakhon Sawan Farmer field NMARDC= Nakhon Ratchasima
Agricultural Research and Development Center

KBARDC= Kanchana Buri Agricultural Research and Development Center UTARDC= Uthai Thani Agricultural
Research and Development Center

! Excluding NSFAR UTARDC and KBARDC

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

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

Table 30 Sugar yield of 6 clones/varieties of Farm trial during 2018-20 across 6 locations; 2" Ratoon

No Clone/variety Sugar Yield (ton ccs/rai) %Relative to

NSFCRC  SPFCRC  NSFAR NMARDC KBARDC UTARDC Mean' LK92-11 KK3

1 NSUT10-266 2.60a 2.62a 0.59ab  2.30 0.44b 1.38 251 113 98
2 NSUT10-310 2.16bc  2.10b 0.23b 2.17 0.37b 1.58 2.14 96 84
3 NSUT10-376 2.06c 2.41ab 0.76ab  2.26 0.26b 1.40 2.14 96 84
6 UT12 1.36d 1.47c 0.43ab 1.93 0.43b 1.64 1.58 71 62
5 LK92-11 2.10bc  2.12b 091a 2.44 0.80a 1.39 222 100
4  KK3 2.40ab 2.79a 0.86a 2.46 0.47b 1.69 2.55 100

Mean 2.11 2.25 0.63 2.26 0.46 1.51 2.19

CV (%) 9.20 12 55.72 14.58 41 2521 1276

F-test ** ** * ns * ns ns

NSFCRC= Nakhon Sawan Field Crops Research Center SPFCRC= Suphan Buri Field Crops Research Center
KBFAR= Kanchana Buri Farmer field NSFAR= Nakhon Sawan Farmer field NMARDC= Nakhon Ratchasima
Agricultural Research and Development Center

KBARDC= Kanchana Buri Agricultural Research and Development Center UTARDC= Uthai Thani Agricultural
Research and Development Center

! Excluding NSFAR UTARDC and KBARDC

ns = non-significant, * and ** significant difference at p=0.05 and 0.01, respectively.

Means followed by the same letter are not significant at p = 0.05 by DMRT.
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Table 31 Mean cane yield, CCS and sugar yield of 6 clones/varieties of Field trial during 2016-2020

in 3 crops
No Clone/ CNY (ton/rai) Cccs SGY (ton ccs/rai) %Relative to % Relative to
variety CNY SGY
Plant 1% 2™ Mean Plant 1% 2 Mean Plant 1% 2" Mean LK92-11 KK3 LK92-11 KK3
cane! ratoon? ratoon? cane! ratoon? ratoon? cane' ratoon?ratoon?

1 NSUT10-266 218 188 156 187 158 16.1 16.1 16.0 347 299 251 299 109 96 119 101
2 NSUT10-310 21.0 159 143 171 153 154 150 153 324 244 214 261 99 87 104 88
3 NSUT10-376 208 155 141 168 14.6 151 156 151 3.03 233 214 250 97 86 100 84
6 UT12 218 146 118 16.1 128 142 134 135 278 206 158 214 93 82 85 72
4 LK92-11 211 161 145 172 144 142 149 145 3.02 229 222 251 100 100
5 KK3 239 185 164 196 145 157 156 153 346 289 255 297 100 100
Mean 218 16.6 145 176 146 150 151 149 317 250 219 262
CV(%) 857 9.88 12.35 795 9.88 9.88 12.00 11.16 12.76

Plant cane 6 locations 2 1°t Ratoon 4 locations 2 2" Ratoon 3 locations

Table 32 Stability parameters on cane and sugar yield of promising sugarcane clones across 6
locations in Plant cane

Clone/Variety Cane Yield Sugar vield
b s’d b s°d
NSUT10-266 1.08 1.67 1.32 0.10
NSUT10-310 1.24 3.13* 1.35 0.21**
NSUT10-376 1.10 1.28 1.01 0.03
uT12 0.76 2.53% 0.53 0.11*
LK92-11 0.81 2.73* 0.78 0.04

KK3 1.01 1.39 1.02 0.04
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Increasing Sugarcane Production Efficiency by Optimized Water, Nutrient and

Cultivar Management for Shallow land area at Nakhon Sawan Province
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Karita Chongchuaklang" Samakkee Jongthitinon" Suphakarn Luanmanee?

Abstract

Increasing sugarcane productivity by optimizing water and nutrient management
as well as using of suitable cultivar was studied in Takhli soil at Nakhon Sawan Province. An
experiment was statistical designed in split plot with 4 replicates which main plots consisted of
1) rainfed condition with fertilizer application based on soil analysis (12-9-12 kilograms
N-P,0s-K;0 / rai) 2) drip irrigation with fertilizer application based on soil analysis (12-9-12
kilograms N-P,Os-K;O/rai) 3) drip irrigation with nitrogen fertilizers 1.5 times the recommended
rate base on soil analysis values (18-9-12 kilograms N-P,0s-K;O /rai). Sub plots comprised of
clone KKO7-037, LK 92-11 and Khon Kaen 3 sugarcane cultivars. Sugarcane planted on 25
January 2017.The results showed in plant cane that fertilizer application based on soil analysis
and supplementation did not make the yield difference from the fertilizer application based
on soil analysis in rainfed conditions. This is because in 20 1 7 there was constant rain
throughout the growing season. In the supplementary irrigation process, it was found that the
use of nitrogen fertilizers was 1.5 times the recommended rate according to soil analysis
values, did not make the plant cane yield different from the fertilization based on soil analysis.
However, the clone KKO7-037 and Khon Kaen 3 variety were found to produce the highest
yield but were not significantly between them. While they were higher than significantly
different from LK92-11. However, when considering the sugar yield, it was found that Khon
Kaen 3 variety had the highest sugar yield (3 tons CCS/rai), while KK07-037 and LK92-11 variety
had significantly lower sugar yields. Analysis of the Benefit - Cost Ratio (BCR) showed that plant
cane production in Takhli soil at Nakhon Sawan by planting Khon Kaen 3 variety under rainfed
condition with fertilizer application of 12-9-12 kilograms N-P,0s-K,O/rai showed the highest BCR
of 1.06 whereas other treatments of fertilizer, water and variety management resulted in BCR
less than 1.0. In 1% ratoon cane, it was found that clone KK07-037 produced higher yield than
Khon Kaen 3 and LK92-11 variety but Khon Kaen 3 and LK92-11 variety had higher sweetness

than KKO7-037. In 2™ratoon cane, it was found that clone KK07-037 had the highest average

yield at 6.66 ton/rai., but not different from Khon Kaen 3 variety with an average yield at 5.74
ton/rai. But on the contrary, CCS and sweetness (Brix) are low compared to other varieties. As
for the management of water and nutrients, it does not follow the process. This is because the

SWAN1INAADY 01-02-59-01-01-00-04-59
Yaudideiivlsunsassd YNakhon Sawan Field Crops Research Center
“nefidewannadomsnanmensinems  “Agricultural Production Sciences Research and Development office
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water quantity of the farmer's field is insufficient to provide additional water. Analyzing the
Benefit Cost Ratio in 1%and 2™ ratoon cane, it was found that water and nutrient management
in all clones / varieties was less than 1.0, which provides returns not worth the investment.
Keywords: sugarcane, nutrient management, Takhli soils
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Table 1 Soil chemical properties befor planting of Takhli Soil Series at Famer Field Nakhon Sawan

Parameters 0-20 cm 20-50 cm
pH 1:1 (soil:water) 7.81 7.83
EC 1:5 (soil:water) (dS/m) 0.07 -
Organic matter (%) 2.11 1.97
Available P (mg/kg) 3 4
Exchangeable K (mg/kg) 85 75

Table 2 Sugarcane yield of plant cane grown on Takhli Soil at Nakhon Sawan Province during
2017/2018 under different management of water, fertilizer and cultivar (Unit: ton/rai)

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12 Average
Rainfed Irrigation Irrigation
KKO7-037 18.83 21.07 18.63 19.51 a
LK92-11 13.48 12.00 14.70 13.39 b
KK '3 19.20 18.85 19.38 19.14 a
Average 17.17 17.31 17.57

C.V. (a) 19.36 % CV. (b) 8.27 %
F-test:A=ns, B=**, AxB=ns
Means follow by the same leter in columns and rows are not significant different at 5% level by DMRT

Table 3 Sugar yield of plant cane grown on Takhli Soil at Nakhon Sawan Province during
2017/2018 under different management of water, fertilizer and cultivar (Unit: ton/rai)

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12 Average
Rainfed Irrigation Irrigation
KKO7-037 2.20 2.36 2.00 2.18b
LK92-11 2.33 2.00 2.54 229b
KK'3 3.12 297 291 3.00 a
Average 2.55 2.44 2.48

CV.(@17.13%  CVv.(b) 1097 %
F-test:A=ns, B=**, AxB=ns
Means follow by the same leter in columns and rows are not significant different at 5% level by DMRT
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Table 4 CCS of plant cane grown on Takhli Soil at Nakhon Sawan Province during 2017/2018
under different management of water, fertilizer and cultivar

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12 Average
Rainfed Irrigation Irrigation
KKO7-037 11.77 11.20 10.77 11.25 ¢
LK92-11 17.20 16.75 17.18 17.04 a
KK3 16.20 15.75 14.98 15.64 b
Average 15.06 14.57 14.31

CV.(@)351%  CV.(b)7.08%
F-test:A=ns, B=**, AxB=ns
Means follow by the same leter in columns and rows are not significant different at 5% level by DMRT

Table 5 Degrees Brix of plant cane grown on Takhli Soil at Nakhon Sawan Province during
2017/2018 under different management of water, fertilizer and cultivar

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12 Average
Rainfed Irrigation Irrigation
KKO7-037 17.40 17.73 17.58 17.57 ¢
LK92-11 21.95 21.55 22.10 22.00 a
KK 3 20.80 21.00 20.85 20.88 b
Average 20.05 20.09 20.18

CV.(a)629%  CV.(b)4.07 %
F-test:A=ns, B=**, AxB=ns
Means follow by the same leter in columns and rows are not significant different at 5% level by DMRT

Table 6 Stalk length at harvesting of plant cane grown on Takhli Soil at Nakhon Sawan Province
during 2017/2018 under different management of water, fertilizer and cultivar (Unit: cm)

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12 Average
Rainfed Irrigation Irrigation
KKO7-037 334 345 338 339 a
LK92-11 238 229 243 237 ¢
KK 3 302 301 311 304 b
Average 291 292 297

CV. (@) 9.35 % CV.(b)5.25 %
F-test:A=ns, B=**, AxB=ns
Means follow by the same leter in columns and rows are not significant different at 5% level by DMRT
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Table 7 Stalk diameter at harvesting of plant cane grown on Takhli Soil at Nakhon Sawan Province
during 2017/2018 under different management of water, fertilizer and cultivar (Unit: cm)

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12 Average
Rainfed Irrigation Irrigation
KKO7-037 2.63 2.66 2.63 2.64
LK92-11 2.60 2.64 2.65 2.63
KK 3 2.55 2.62 2.72 2.63
Average 2.59 2.64 2.67

C.V.(a) 5.28 % CV. (b) 5.49 %
F-test:A=ns, B=ns, AxB=ns
Means follow by the same leter in columns and rows are not significant different at 5% level by DMRT

Table 8 Number of millable stalk per rai of plant cane grown on Takhli Soil at Nakhon Sawan
Province during 2017/2018 under different management of water, fertilizer and cultivar

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12 Average
Rainfed Irrigation Irrigation
KKO7-037 12,938 13,995 12,978 13,303
LK92-11 11,980 11,200 12,741 11,974
KK 3 12,484 12,533 12,395 12,471
Average 12,467 12,576 12,704

CV.(a) 8.35 % C.V.(b) 8.44 %
F-test:A=ns, B=ns, AxB=ns
Means follow by the same leter in columns and rows are not significant different at 5% level by DMRT

Table 9 Sugarcane cane yield of the 1% ratoon cane grown on Takhli Soil at Nakhon Sawan
Province during 2018/2019 cropping season under different means of water, fertilizer and
cultivar management (unit: ton/rai)

Sugarcane Water and fertilizer management

Cultivars/Clone 12-9-12 12-9-12 18-9-12

Rainfed Irrigation Irrigation Average
KKO7-037 10.95 11.07 11.43 11.15 a
LK92-11 8.45 9.22 8.82 8.83 b
KK'3 8.42 7.83 8.47 8.24 b
Average 9.28 9.37 9.57
CV.(a) = 13.19 % CV. (b) = 10.89 %

F-test:a=ns, b =** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT
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Table 10 Sugar yield of the 1% ratoon cane grown on Takhli Soil at Nakhon Sawan Province
during 2018/2019 under different management of water, fertilizer and cultivar (Unit:

ton/rai)
Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12 Average
Rainfed Irrigation Irrigation
KKO7-037 1.25 1.33 1.28 1.29
LK92-11 1.26 1.37 1.28 1.30
KK 3 1.15 1.10 1.22 1.16
Average 1.22 1.27 1.26
CV. (@) =1537% CV.(b) = 13.56 %

F-test:a = ns, b = ns, axb = ns

Table 11 CCS of the 1% ratoon cane grown on Takhli Soil at Nakhon Sawan Province during
2018/2019 cropping season under different means of water, fertilizer and cultivar
Management.

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12
Rainfed Irrigation Irrigation Average

KKO7-037 115 12.0 11.2 11.5b

LK92-11 14.9 14.9 14.5 148 a

KK'3 13.6 14.0 14.4 140a

Average 13.3 13.6 133

CV.(a)=756% CV.(b) = 6.04 %

F-test:a =ns, b =** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT

Table 12 Degrees Brix of sugarcane juice of the 1* ratoon cane grown on Takhli Soil at Nakhon
Sawan Province during 2018/2019 cropping season under different means of water,
fertilizer and cultivar management

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12
) . o Average

Rainfed Irrigation Irrigation
KKO7-037 18.2 19.1 185 186 b
LK92-11 22.4 23.1 22.5 22.7 a
KK3 22.3 22.1 22.1 22.2 a
Average 21.0 21.4 21.0
CV.(@)=452% CV.(b) =3.60 %

F-test:a=ns, b =** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT
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Table 13 Stalk height at harvest of the 1% ratoon cane grown on Takhli Soil at Nakhon Sawan
Province during 2018/2019 cropping season under different means of water, fertilizer
and cultivar management (unit: cm)

Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12
. L L Average

Rainfed Irrigation Irrigation
KKO7-037 245 252 261 253 a
LK92-11 203 197 211 204 b
KK 3 186 189 185 187 ¢
Average 211 212 219
CV.(a)=520% CV.(b)=739%

F-test: a = ns, b = ** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT

Table 14  Stalk diameter at harvest of the 1% ratoon cane grown on Takhli Soil at Nakhon Sawan
Province during 2018/2019 cropping season under different means of water, fertilizer
and cultivar management (unit: cm)

Sugarcane Water and fertilizer management

Cultivars/Clone 12-9-12 12-9-12 18-9-12
Rainfed Irrigation Irrigation Average

KKO7-037 2.71 2.59 2.66 2.65 Db
LK92-11 2.98 2.83 295 292 a
KK 3 2.74 2.67 2.67 2.69 b
Average 2.81 2.70 2.76
CV.(a) =4.69 % CV.(b) =2.68%

F-test:a =ns, b =** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT

Table 15  Number of millable cane per rai at harvest of the 1% ratoon cane grown on Takhli Soil
at Nakhon Sawan Province during 2018/2019 cropping season under different means
of water, fertilizer and cultivar management

Sugarcane Water and fertilizer management

Cultivars/Clone 12-9-12 12-9-12 18-9-12

Rainfed Irrigation Irrigation Average
KKO7-037 11,190 11,960 11,970 11,707 a
LK92-11 8,760 9,807 9,106 9,225 b
KK 3 11,941 10,864 11,852 11,552 a
Average 10,630 10,877 10,976
CV. (a) =9.86 % CV.(b) =9.60 %

F-test:a=ns, b =** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT
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Table 16 Sugarcane cane yield of the 2" ratoon cane grown on Takhli Soil at Nakhon Sawan
Province during 2019/2020 cropping season under different means of water, fertilizer
and cultivar management (unit: ton/rai)

Water and fertilizer management (a)

Rainfed Irrigation Irrigation
KKO7-037 6.30 6.93 6.75 6.66a
LK92-11 4.68 5.58 4.63 4.96b
KK 3 5.48 6.17 5.58 5.74ab
Average 5.48 6.23 5.65
CV.(a)=23.24 % CV. (b) = 20.47 %

F-test: a = ns, b = ** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT

Table 17  Sugar yield of the 2" ratoon cane grown on Takhli Soil at Nakhon Sawan Province
during 201972020 under different management of water, fertilizer and cultivar (Unit:

ton/rai)
Sugarcane Water and fertilizer management
Cultivars/Clone 12-9-12 12-9-12 18-9-12 Average
Rainfed Irrigation Irrigation
KKO7-037 0.70 0.74 0.72 0.72
LK92-11 0.69 0.84 0.67 0.73
KK 3 0.59 0.68 0.59 0.62
Average 0.66 0.75 0.66
CV. (a) 29.78 % CV.(b) 22.85 %

F-test:a = ns, b = ns, axb = ns

Table 18  Degrees Brix of sugarcane juice of 2" ratoon cane on Takhli Soil at Nakhon Sawan Province
during 2019/2020 cropping season under different means of water, fertilizer and cultivar

management
Water and fertilizer management (a)
Sugarcane Average
Cultivars/Clone (b) 12-9-12 12:9-12 18-9-12
Rainfed Irrigation Irrigation
KKO7-037 19.57 19.59 20.03 19.73b
LK92-11 23.25 22.62 23.09 22.98a
KK'3 23.89 23.95 23.65 23.83a
Average 22.24 22.05 22.26
CV.(a) =2.06 % CV.(b) =4.08%

F-test:a =ns, b =** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT
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Table 19 CCS of 2™ ratoon cane cane on Takhli Soil at Nakhon Sawan Province during
2019/2020 cropping season under different means of water, fertilizer and cultivar

management
Water and fertilizer management (a)
Sugarcane Average
Cultivars/Clone (b) 12-9-12 12-9-12 18-9-12
Rainfed Irrigation Irrigation
KKO7-037 11.17 10.65 10.56 10.79b
LK92-11 12.77 12.50 12.62 12.63a
KK 3 12.55 13.55 11.93 12.68a
Average 12.16 12.23 11.70
CV.(a)=9.69 % CV.(b)=1181%

F-test: a = ns, b = ** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT

Table 2 0 Stalk height of 2" ratoon cane cane on Takhli Soil at Nakhon Sawan Province
during 2019/2020 cropping season under different means of water, fertilizer and
cultivar management.

Water and fertilizer management (a)

Sugarcane

Cultivars/Clone (b) 12-9-12 12-9-12 18-9-12 Average
Rainfed Irigation Irrigation
KKO07-037 198 194 206 199a
LK92-11 133 165 141 1d6¢
KK3 157 169 175 167b
Average 162 176 174
CV.(a)=8.44 % CV.(b)=783%

F-test:a =ns, b = ** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT

Table 21  Stalk diameter of 2™ ratoon cane cane on Takhli Soil at Nakhon Sawan Province during
2019/2020 cropping season under different means of water, fertilizer and cultivar
management (unit: cm)

Water and fertilizer management (a)

Cutaone () 12912 12512 g1z N
Rainfed Irrigation Irrigation
KKO07-037 2.69 2.68 272 2.70b
LK92-11 2.65 261 2.69 2.65b
KK 3 2.94 2.94 3.03 2.97a
Average 276 274 2.82
C.V.(a) = 6.08 % CV.(b) = 3.78 %

F-test:a =ns, b =** axb = ns
Means follow by the same leter in columns are not significant different at 5% level by DMRT
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Table 22 Number of millable cane per rai of 2" ratoon cane cane on Takhli Soil at Nakhon
Sawan Province during 2019/2020 cropping season under different means of water,
fertilizer and cultivar management

Water and fertilizer management (a)

Rainfed Irrigation Irrigation
KKO7-037 9,274 10,281 9,768 9,774
LK92-11 10,420 10,686 8,514 9,873
KK 3 8,227 8,662 7,625 8,171
Average 9,307 9,877 8,635
CV.(a) = 27.76 % CV.(b) =19.90 %

F-test: a = ns, b =ns, axb = ns

Table 23  Analysis of benefit-cost ratio of sugarcane production under different treatments of water,
nutrient and variety managements in Takhli Soil at Nakhon Sawan during 2017/2018

Sugarcane Yield Cost Income Benefit BCR
Cultivars/Clone (ton/rai) (Baht/rai) (Baht/rai) (Baht/rai) (%)
12-9-12 Rainfed
KK 07-037 18.83 11,120 18,330 7,211 0.65

LK 92-11 13.48 9,515 16,987 7472 0.79

KK 3 19.20 11,231 23,181 11,951 1.06
12-9-12 Irrigation

KK 07-037 21.07 13,189 19,877 6,687 0.51

LK 92-11 12.00 10,468 14,837 4,369 0.42

KK 3 18.85 12,523 22,311 9,788 0.78
18-9-12 Irrigation

KK 07-037 18.63 12,714 17,152 4,437 0.35

LK 92-11 14.70 11,535 18,509 6,973 0.60

KK 3 19.38 12,939 22,150 9,211 0.71

Fertilizer price: 21-0-0 (42.9 baht/kg N) 0-46-0 (58.7 baht/kg P,Os) 0-0-60 0 (30.5 baht/kg K:0) Yield
price 10 ccs: 880 baht/ton
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Table 24  Analysis of benefit-cost ratio of 1% ratoon sugarcane production under different treatments
of water, nutrient and variety managements in  Takhli Soil at Nakhon Sawan during

2018/2019
Sugarcane Yield Cost Income Benefit BCR
Cultivars/Clone (ton/rai) (Baht/rai) (Baht/rai) (Baht/rai) (%)
12-9-12 Rainfed
KK 07-037 10.95 5,402 8,355 2953 0.55
LK 92-11 8.45 4,652 7,654 3,002 0.65
KK 3 8.42 4,643 17,167 2,524 0.54
12-9-12 Irrigation
KK 07-037 11.07 5,438 8,679 3,241 0.60
LK 92-11 9.22 4,883 8,351 3,469 0.71
KK 3 7.83 4,466 6,796 2,331 0.52
18-9-12 Irrigation
KK 07-037 11.43 5,751 8,577 2,826 0.49
LK 92-11 8.82 4,968 7,841 2,873 0.58
KK 3 8.47 4,863 7,494 2,631 0.54

Fertilizer price: 21-0-0 (34.3 baht/kg N) 0-46-0 (73.9 baht/kg P,Os) 0-0-60 0 (20.7 baht/kg K;0) Yield
price 10 ccs: 700 baht/ton

Table 25  Analysis of benefit-cost ratio of 2" ratoon sugarcane production under different treatments
of water, nutrient and variety managements in Takhli Soil at Nakhon Sawan during

2019/2020
Sugarcane Yield Cost Income Benefit BCR
Cultivars/Clone (ton/rai) (Baht/rai) (Baht/rai) (Baht/rai) (%)
12-9-12 Rainfed
KK 07-037 6.3 4,007 5,057 1,050 0.26
LK 92-11 4.68 3,521 4,093 573 0.16
KK 3 5.48 3,761 4,739 978 0.26
12-9-12 Irrigation
KK 07-037 6.93 4,196 5,400 1,205 0.29
LK 92-11 5.58 3,791 4813 1,022 0.27
KK 3 6.17 3,968 5613 1,646 0.41
18-9-12 Irrigation
KK 07-037 6.75 4,347 5,233 885 0.20
LK 92-11 4.63 3,711 4,018 307 0.08
KK 3 5.58 3,966 4,670 673 0.17

Fertilizer price: 21-0-0 (34.3 baht/kg N) 0-46-0 (73.9 baht/kg P,0Os) 0-0-60 0 (20 baht/kg K;0) Yield
price 10 ccs: 750 baht/ton
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Table 26  Analysis of benefit-cost ratio of sugarcane production under different treatments of water,
nutrient and variety managements in Takhli Soil at Nakhon Sawan during 2017/2020

Sugarcane Yield CCS Cost Income Benefit BCR
Cultivars/Clone (ton/rai) (Baht/rai) (Baht/rai) (Baht/rai) (%)
12-9-12 Rainfed

KK 07-037 36.08 11.57 20,529 31,742 11,214 0.55

LK 92-11 26.61 15.72 17,688 28,734 11,047 0.62

KK 3 33.10 14.98 19,635 35,087 15,462 0.79

12-9-12 Irrigation

KK 07-037 39.07 11.02 22,823 33,956 11,133 0.49

LK 92-11 26.80 15.33 19,142 28,001 8,860 0.46

KK 3 32.85 15.02 20,957 34,720 13,765 0.66

18-9-12 Irrigation
KK 07-037 36.81 10.70 22,812 30,962 8,148 0.36
LK 92-11 28.15 15.66 20,214 30,368 10,153 0.50

KK'3 33.43 13.96 21,768 34,314 12,515 0.57
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Figure 1 Weekly rainfall (mm.) at Tak Fa District, Nakhon Sawan Province and water

requirement of plant cane.
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Long-term Study of Fertilizer Management and Cropping System on Soil Quality
Change and Greenhouse Gas Emissions in Corn Farming System,

Nakhon Sawan Province
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Abstract

Long term study of fertilizer management and cropping system on soil quality
change and greenhouse gas emissions in corn farming system. This experiment was
conducted on Samo Thod soils at Nakhonsawan field Crops Research Center since 1981 as
a long term semi-demonstration plot. It consists of three cropping systems with maize as
the main crop, and 1) sorghum 2) mung bean and 3) lablab bean as second crops. Among
those three cropping system, there were four level of fertilizer management for maize
which are 1) without fertilization 2) chemical fertilizer application at nutrients level of 10-5-5
kg N-P,Os-K,O 3) chicken manure application at a rate of 1,000 kg/rai and 4) application of
combination of chemical fertilizer at nutrients level of 10-5-5 kg N-P,0s-K;O and chicken
manure application at a rate of 1,000 kg/raiThe result during the 36"-39"™ years of
operations showed that the soil organic matter and organic carbon in maize-lablab bean
cropping system remained at a higher level than the maize-sorghum and the maize-mung
bean cropping systems. A comparison between four methods of fertilizer management on
soil properties showed that application of chicken manure caused the lowest depletion of
soil organic matter and the highest accumulation of phosphorus and potassium. Whereas,
application of chemical fertilizer caused higher depletion of soil organic matter than the
application of chicken manure but less than the treatment without fertilizer application
which soil organic matter, phosphorus and potassium highly declined. The CO, emission
from the soil surface under the different maize cropping system were similar. With an
average CO, emission of 1.94-2.02 kg CO, /m?/ year. Fertilizer management showed that
application of chicken manure or application of combination of chemical fertilizer and
chicken manure an average carbon dioxide emissions of 2.05 and 2.18 kg CO, /m?/ year,
respectively, were greater than chemical fertilizer application and the treatment without
fertilizer application which emitted an average of 1.84 and 1.63 kg CO, /m% year,
respectively. However, when considering the CO, emission per unit weight of product, it was
found that growing maize without fertilizers had higher amounts of CO, emission per unit of
yield than with chemical fertilizers and chicken manure application.

Keywords: Fertilizer management, Cropping system, Greenhouse gas emissions, Maize

SHENISNAABY 03-25-60-01-01-00-02-60
Yaudideiivlsunsassa YNakhon Sawan Field Crops Research Center
“nefidewannadomsnanmensinems  “Agricultural Production Sciences Research and Development office
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Table 1 Maize grain yield (kg./rai) under different fertilizer management and cropping system.

Yield grain moisture 15% of maize (kg./rai)

Treatments

2017 2018 2019 2020
1. Maize (No fertilizer) - sorghum 214 279 290 180
2. Maize (CF) - sorghum 788 671 a87 411
3. Maize (CM) - sorghum 1,048 728 596 389
4. Maize (CF+CM) - sorghum 1,252 925 569 332
5. Maize (No fertilizer) - mung bean 331 458 352 283
6. Maize (CF) - mung bean 880 839 540 466
7. Maize (CM) - mung bean 1,181 903 645 400
8. Maize (CF+CM) - mung bean 1,169 1,005 764 469
9. Maize (No fertilizer) - lablab bean 556 396 283 148
10. Maize (CF) - lablab bean 1,290 803 501 360
11. Maize (CM) - lablab bean 1,352 1,111 500 338
12. Maize (CF+CM) - lablab bean 1,464 973 491 341
Cropping system
Av. Maize- Sorghum 825 651 486 328
Av. Maize- Mung bean 890 801 576 405
Av. Maize- Lablab bean 1165 821 444 267
Fertilizer management
Av. No Fertilizer 367 378 308 204
Av. Chemical fertilizer 986 771 510 412
Av. Chicken manure 1194 914 581 376
Av. CF+CM 1295 968 608 341

- CF=Chemical fertilizer 10-5-5 N-P,0s-K,O Kg./rai
- CM=Chicken manure 1,000 Kg./rai
- CF+CM : 10-5-5 N-P,05-K;0 Kg./rai + CM 1,000 Kg./rai



- 106 -

Table 2 The second crop vield under different fertilizer management and cropping system.

Yield of 2" crop  (kg./rai)

Treatments

2017 2018 2019
1. Maize (No fertilizer) - sorghum 91 23 118
2. Maize (CF) - sorghum 180 a4 167
3. Maize (CM) - sorghum 296 106 314
4. Maize (CF+CM) - sorghum 396 242 391
5. Maize (No fertilizer) - mung bean - 15 5
6. Maize (CF) - mung bean - 13 14
7. Maize (CM) - mung bean - 7 20
8. Maize (CF+CM) - mung bean - 13 20
9. Maize (No fertilizer) - lablab bean 3 17 5
10. Maize (CF) - lablab bean 4 40 14
11. Maize (CM) - lablab bean 14 47 19
12. Maize (CF+CM) - lablab bean 38 57 11

- CF=Chemical fertilizer 10-5-5 N-P,05-K;O Kg./rai
- CM=Chicken manure 1,000 Kg./rai
- CF+CM : 10-5-5 N-P205-K,0 Kg./rai + CM 1,000 Kg./rai
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Table 3 Carbon content (kg.C/rai) in plant part of maize under different fertilizer management and

cropping system. (2018)

Carbon in plant part (kg C./rai)

Treatments

Stalk Leaves Husks Cob Grain
1. Maize (No fertilizer) - sorghum 135.88 212.66 57.43 67.48 286.03
2. Maize (CF) - sorghum 240.71 275.71 151.85 115.08 769.60
3. Maize (CM) - sorghum 265.96 281.91 154.20 121.44 715.92
4. Maize (CF+CM) - sorghum 278.74 299.84 205.53 132.34 885.81
5. Maize (No fertilizer) - mung bean 258.12 223.20 89.26 83.82 520.25
6. Maize (CF) - mung bean 208.06 240.45 92.37 91.71 583.67
7. Maize (CM) - mung bean 325.21 364.07 179.49 147.58 958.70
8. Maize (CF+CM) - mung bean 393.03 318.57 167.01 159.72 869.19
9. Maize (No fertilizer) - lablab bean 155.03 233.71 92.35 104.99 605.31
10. Maize (CF) - lablab bean 250.38 263.12 133.40 120.71 643.01
11. Maize (CM) - lablab bean 388.98 323.78 174.83 135.65 832.47
12. Maize (CF+CM) - lablab bean 403.19 349.68 205.10 169.84 915.16
Cropping system
Av. Maize- Sorghum 230.32 267.53 142.25 109.09 664.34
Av. Maize- Mung bean 296.10 286.57 132.04 121.46 732.95
Av. Maize- Lablab bean 299.49 292.57 151.42 132.80 748.99
Fertilizer management
Av. No Fertilizer 183.13 233.19 79.68 86.43 470.53
Av. Chemical fertilizer 233.05 259.76 125.88 109.17 665.43
Av. Chicken manure 326.72 323.25 169.51 134.89 835.70
Av. CF+CM 358.32 322.70 192.55 153.97 890.05

- CF=Chemical fertilizer 10-5-5 N-P,0s-K,O Kg./rai
- CM=Chicken manure 1,000 Kg./rai
- CF+CM : 10-5-5 N-P,05-K;0 Kg./rai + CM 1,000 Kg./rai
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Table 4 Carbon content (kg.C/rai) in plant part of maize under different fertilizer management

and cropping system. (2019)

Carbon in plant part (kg C./rai)

Treatments

Stalk Leaves Husks Cob Grain
1. Maize (No fertilizer) - sorghum 96.34 201.76 78.27 71.32 337.94
2. Maize (CF) - sorghum 190.51 297.77 165.97 122.95 651.32
3. Maize (CM) - sorghum 226.54 378.18 223.66 122.35 690.91
4. Maize (CF+CM) - sorghum 214.76 312.22 157.51 113.10 650.46
5. Maize (No fertilizer) - mung bean 136.11 237.29 99.87 83.16 438.31
6. Maize (CF) - mung bean 210.86 304.49 154.39 107.95 623.10
7. Maize (CM) - mung bean 287.35 317.38 214.07 136.70 678.35
8. Maize (CF+CM) - mung bean 361.12 375.28 190.65 134.38 827.71
9. Maize (No fertilizer) - lablab bean 153.72 249.10 124.62 99.41 580.74
10. Maize (CF) - lablab bean 164.57 238.07 96.54 68.62 502.02
11. Maize (CM) - lablab bean 273.75 328.11 226.94 153.43 786.71
12. Maize (CF+CM) - lablab bean 274.10 258.59 226.94 118.03 625.36
Cropping system
Av. Maize- Sorghum 182.04 287.23 156.35 107.43 582.66
Av. Maize- Mung bean 223.86 308.61 164.74 115.55 641.87
Av. Maize- Lablab bean 216.54 268.47 168.76 109.87 623.71
Fertilizer management
Av. No Fertilizer 128.73 229.39 100.92 84.63 452.33
Av. Chemical fertilizer 188.65 280.11 138.97 99.84 592.15
Av. Chicken manure 262.55 327.56 221.56 137.49 718.18
Av. CF+CM 249.99 315.36 191.70 121.84 701.18

- CF=Chemical fertilizer 10-5-5 N-P,0s-K,O Kg./rai
- CM=Chicken manure 1,000 Kg./rai
- CF+CM : 10-5-5 N-P,05-K;0 Kg./rai + CM 1,000 Kg./rai
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Table 5 Carbon content (kg.C/rai) in plant part of maize under different fertilizer management

and cropping system. (2020)

Carbon in plant part (kg C./rai)

Treatments

Stalk Leaves Husks Cob Grain
1. Maize (No fertilizer) - sorghum 138.12 220.72 79.02 64.51 339.12
2. Maize (CF) - sorghum 189.63 237.23 99.86 61.82 403.83
3. Maize (CM) - sorghum 161.21 180.80 82.73 59.68 349.94
4. Maize (CF+CM) - sorghum 161.27 177.86 97.03 69.67 422.72
5. Maize (No fertilizer) - mung bean 120.64 202.94 85.03 60.62 390.61
6. Maize (CF) - mung bean 180.17 188.12 105.25 65.59 374.99
7. Maize (CM) - mung bean 196.42 207.90 109.28 76.03 464.82
8. Maize (CF+CM) - mung bean 216.83 190.43 120.87 86.44 392.82
9. Maize (No fertilizer) - lablab bean 117.45 214.74 82.01 60.63 349.07
10. Maize (CF) - lablab bean 169.45 200.10 102.58 65.69 438.17
11. Maize (CM) - lablab bean 226.81 179.19 119.56 63.25 374.05
12. Maize (CF+CM) - lablab bean 177.10 214.98 141.55 64.15 406.55
Cropping system
Av. Maize- Sorghum 164.06 204.15 89.66 63.92 378.91
Av. Maize- Mung bean 178.52 197.35 105.11 72.17 405.81
Av. Maize- Lablab bean 172.70 202.25 111.43 64.18 391.96
Fertilizer management
Av. No Fertilizer 125.40 212.80 82.02 61.92 359.60
Av. Chemical fertilizer 179.75 208.49 102.56 64.37 405.67
Av. Chicken manure 194.81 189.30 103.86 66.32 396.27
Av. CF+CM 187.07 194.42 119.82 74.42 407.36

- CF=Chemical fertilizer 10-5-5 N-P,0s-K,O Kg./rai
- CM=Chicken manure 1,000 Kg./rai
- CF+CM : 10-5-5 N-P,05-K;0 Kg./rai + CM 1,000 Kg./rai
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Table 6 Soil organic carbon under different fertilizer management and cropping system.

Treatments 2527 2560 2561 2562 2563 C storage rate
(kg C/raity)

1. Maize (No fertilizer) - sorghum 6,273 2,263 2,234 1985 2,154 -114
2. Maize (CF) - sorghum 6,73¢ 2,285 2510 2,269 2,371 -121
3. Maize (CM) - sorghum 5,283 2,663 3,155 2280 2,713 71
4. Maize (CF+CM) - sorghum 6,223 2,674 2947 2,484 2,553 -102
5. Maize (No fertilizer) - mung bean 6,782 2,137 2,211 1,962 2,109 -130
6. Maize (CF) - mung bean 5954 2,091 2464 2,042 2,496 -96
7. Maize (CM) - mung bean 4923 2,628 3086 3,165 3,032 -53
8. Maize (CF+CM) - mung bean 6,587 2,663 2993 2427 2,998 -100
9. Maize (No fertilizer) - lablab bean 7,322 2,206 2,418 2,098 2,325 -139
10. Maize (CF) - lablab bean 7,483 2,308 2,740 2,189 2,633 -135
11. Maize (CM) - lablab bean 6,831 2,788 2993 2561 2,793 -112
12. Maize (CF+CM) - lablab bean 6,365 2,777 3,155 2,666 2,873 -97
Cropping system

Av. Maize- Sorghum 6,128 2471 2,711 2,254 2,488 -102
Av. Maize- Mung bean 6,061 2,380 2,688 2,399 2,659 -95
Av. Maize- Lablab bean 7,000 2,520 2,826 2,367 2,656 -121
Fertilizer management

Av. No Fertilizer 6,792 2,202 2,287 2,015 2,196 -128
Av. Chemical fertilizer 6,724 2,228 2,571 2,167 2,500 -117
Av. Chicken manure 5679 2,693 3,078 2,653 2846 -79
Av. CF+CM 6,391 2,705 3,032 2526 2,808 -100

Note : SOC rate (Froning et al. 2008)

=(SOC content in current year- SOC content start)/number of year
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Table 7 CO; emission from soil surface under different fertilizer management and cropping system.

Treatments 2017-2018 2018-2019 2019-2020 Average 3 years
KgCO/m*ly  tCO/raily  KgCO/m’y  tCOyraily  KgCOy/m?ly  tCOraily  KgCO/mly  tCO/raify

1. Maize (No fertilizer) 1.55 2.49 2.07 331 1.54 2.47 1.72 2.76
- sorghum
2. Maize (CF) 2.10 3.36 1.83 292 1.8 2.99 1.91 3.09
- sorghum
3. Maize (CM) 1.97 3.15 2.35 3.76 227 3.63 2.20 3.51
- sorghum
4. Maize (CF+CM) 2.09 3.35 2.55 4.08 2.02 3.24 2.22 3.56
- sorghum
5. Maize (No fertilizer) 1.38 2.20 1.67 2.68 1.55 2.48 1.53 2.45
- mung bean
6. Maize (CF) 1.44 2.31 1.98 3.16 1.65 2.64 1.69 2.70
- mung bean
7. Maize (CM) 1.88 3.01 2.10 3.36 1.84 2.95 1.94 3.11
- mung bean
8. Maize (CF+CM) 1.90 3.04 2.33 3.74 212 3.39 2.12 3.39
- mung bean
9. Maize (No fertilizer) 1.42 2.28 1.86 2.98 1.62 2.59 1.63 2.62
- lablab bean
10. Maize (CF) 1.64 2.62 2.22 3.55 1.78 2.85 1.88 3.01
- lablab bean
11. Maize (CM) 1.80 2.89 2.26 3.61 2.04 3.27 2.03 3.26
- lablab bean
12. Maize (CF+CM) 1.94 3.11 2.58 4.13 213 3.40 2.22 3.55
- lablab bean
Cropping system
Av. Maize- Sorghum 1.93 297 2.20 3.52 1.93 3.08 2.02 3.19
Av. Maize- Mung bean 1.65 2.59 2.02 3.23 1.79 2.86 1.82 2.89
Av. Maize- Lablab bean 1.70 2.71 2.23 3.57 1.89 3.03 1.94 3.10
Fertilizer management
No Fertilizer 1.45 2.30 1.87 2.99 1.57 2.51 1.63 2.60
Chemical fertilizer 1.73 274 2.01 3.21 1.77 2.83 1.84 2.93
Chicken manure 1.88 294 2.23 2.58 2.05 3.28 2.05 2.93
CF+CM 1.97 3.04 2.49 3.98 2.09 3.34 2.18 3.45
Bare soil 1.30 2.08 1.31 2.10 3.15 2.16 1.92 2.11

- CF=Chemical fertilizer 10-5-5 N-P;05-K;0 Kg./rai
- CM=Chicken manure 1,000 Kg./rai

- CF+CM : 10-5-5 N-P,05-K,0 Kg./rai + CM 1,000 Kg./rai
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Table 8 CO; emission per yield unit of maize in 2017.

Treatments CO, Yield moisture o
emission 15% (kg/rai) kg CO2 emission /kg
(kg CO/rai) yield
1. Maize (No fertilizer) - sorghum 821* 214 3.84
2. Maize (CF) - sorghum 1,340 788 1.70
3. Maize (CM) - sorghum 1,131 1,048 1.08
4. Maize (CF+CM) - sorghum 1,126 1,252 0.9
5. Maize (No fertilizer) - mung bean 764 331 2.31
6. Maize (CF) - mung bean 784 880 0.89
7. Maize (CM) - mung bean 1,240 1,181 1.05
8. Maize (CF+CM) - mung bean 1,191 1,169 1.02
9. Maize (No fertilizer) - lablab bean 784 556 1.41
10. Maize (CF) - lablab bean 986 1,290 0.76
11. Maize (CM) - lablab bean 1,170 1,352 0.87
12. Maize (CF+CM) - lablab bean 1,121 1,464 0.77
Cropping system
Maize- Sorghum 1,105 825 1.34
Maize- Mung bean 995 890 1.12
Maize- Lablab bean 1,015 1,165 0.87
Fertilizer management
No Fertilizer 790 367 2.15
Chemical fertilizer 1,037 986 1.05
Chicken manure 1,180 1,194 0.99
CF+CM 1,146 1,295 0.88

Note * CO, emission Planting maize- Harvesting maize
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Table 9  Carbon balance in maize production area on on Samo Thod soils at Nakhonsawan province.

(2018)
Treatments Chicken  Crops’ Crops’ co2 C C C
manure  residues removed emitted input  loss  balance
(kg C/rai)

1. Maize (No fertilizer) - sorghum 0 934 798 710 934 1,153 -574
2. Maize (CF) - sorghum 0 1,453 1,337 838 1,453 1,756 -722
3. Maize (CM) - sorghum 246 1,747 1,314 1,060 1,992 1,844 -381
4. Maize (CF+CM) - sorghum 246 1,844 1,669 962 2,090 2,150 -542
5. Maize (No fertilizer) - mung bean 0 811 584 711 1,056 940 -239
6. Maize (CF) - mung bean 0 769 805 761 1,260 1,186 -306
7. Maize (CM) - mung bean 246 1,015 927 864 1,448 1,359 -343
8. Maize (CF+CM) - mung bean 246 1,202 1,038 1,001 1,442 1,539 -597
9.Maize (No fertilizer) - lablab bean 0 1,196 861 715 1,254 1,219 -322
10. Maize (CF) - lablab bean 0 1,001 790 811 1,247 1,196 -354
11. Maize (CM) - lablab bean 146 1,506 1,224 933 1,751 1,691 -406
12. Maize (CF+CM) - lablab bean 121 1,338 922 987 1,584 1,416 -325
Cropping system

Av. Maize- Sorghum 123 1,495 1,279 893 1,617 1,726 -555
Av. Maize- Mung bean 123 1,056 839 834 1,302 1,256 -371
Av. Maize- Lablab bean 123 1,213 949 861 1,459 1,380  -352
Fertilizer management

No Fertilizer 0 918 748 712 1,082 1,104 -378
Chemical fertilizer 0 1,156 977 803 1,320 1,379 -461
Chicken manure 246 1,485 1,155 952 1,731 1,631 =377
CF+CM 246 1,459 1,210 983 170 1,702 -488

- CF=Chemical fertilizer 10-5-5 N-P,0s-K,O Kg./rai

- CM=Chicken manure 1,000 Kg./rai

- CF+CM : 10-5-5 N-P,05-K;0 Kg./rai + CM 1,000 Kg./rai
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Figure 1 Daily rainfall and air temperature (°C) at Takfa Meteorological station during January
2017-December 2017.
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Figure 2 Daily rainfall and air temperature (°C) at Takfa Meteorological station during January
2018-December 2018.
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Figure 3 Daily rainfall and air temperature (°C) at Takfa Meteorological station during January
2019-December 2019.
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Figure 4 Daily rainfall and air temperature (°C) at Takfa Meteorological station during January
2020-November 2020
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Figure 5 CO, emission from soil surface under fertilizer management (A) and cropping system (B)

(2017/2018)
24" Apr. 2017 Appyling chicken manure 15" May 2017 Planting maize
22™ May. 2017 1°* applying fertilizer 6™ Jun. 2017 2nd applying fertilizer
10™ Sep. 2017 Harvesting maize 17" Oct. 2017 Planting 2™ crops

17" Feb. 2018 Harvesting the 2" crops



- 117 -

—g—Without fertilizer —m— Chemical fertilizer (CF)
—4— Chicken manure (Ch) - CF+CM
—g— Bare soil
14,000
12,000
c 5 10,000
o o~
= 8,000
£ o
¢ o 6,000
O
O g 4000
2,000
0
© = = = =< = < - - =< & o8
S & g & 8 8 § € 8 8 & 8 8 (@
—o— Maize- Sorghum —m— Maize- Mung bean
—f— Maize- Lablab bean —a— Bare soil
12,000
10,000
!_é (\?‘Q 8,000
3 E
£ 5“ 6,000
v O
o @
O E 4,000
2,000
0
© X s i =“ =“ = - 5 < S o=
< < . & = on o # = V] < o) =
= £ 2 2 2 2 &8 ¢ 2 8 5 ¢ 2 @
§ &8 § 8 8 8 § & 8 |8 & & =

Figure 6 CO, emission from soil surface under fertilizer management (A) and cropping system (B)

(2018/2019)
27" Apr. 2018 Appyling chicken manure 9™ May 2018 Planting maize
16™ May. 2018 1°* applying fertilizer 28™ Jun. 2018 2nd applying fertilizer
4" Sep. 2018 Harvesting maize 20" Sep. 2018 Planting 2™ crops
29™ Nov. 2018 Harvesting mung bean 26" Jan. 2018 Harvesting sorghum and lablab bean
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Figure 7 CO, emission from soil surface under fertilizer management (A) and cropping system (B)
(2019/2020)
22 Apr. 2019 Appyling chicken manure 13" May 2019 Planting maize
20" May. 2019 1% applying fertilizer 4™ Jun. 2019 2nd applying fertilizer
9 Sep. 2019 Harvesting maize 19" Sep. 2019 Planting 2" crops

8" Jan. 2019 Harvesting the 2™ crops
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Figure 8 CO, emission (A) soil moisture (B) in maize production area during April 2017-April 2020.
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Figure 9 Changes of soil pH

cropping system (B).
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Figure 10 Changes of soil organic matter in maize production area under fertilizer management (A)

and cropping system (B).
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Figure 11 Changes of soil organic carbon in maize production area under fertilizer management (A)
and cropping system (B).
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Figure 12 Changes of soil available phosphorus in maize production area under fertilizer

management (A) and cropping system (B).
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Figure 13 Changes of soil soil exchangeable potassium in maize production area under fertilizer

management (A) and cropping system (B).
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