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Abstract

Sugarcane is an important raw material used in agro-based industries to manufacture
sugar, bioethanol, and bioenergy. However, sugarcane production has fluctuated and is affected
by many factors. To sustain the Thai sugarcane industry, sugarcane breeding program has been
carried out during 2022-2024 to develop sugarcane varieties with a higher yield than Khon Kaen
3 or LK92-11 cultivars of at least 3%, the sweetness of more than 13 CCS, ¢ood ratooning ability,
suitable for local conditions, in loam, loamy clay, clay, sandy, and sandy loam soils under rainfed
and irrigated zones, as well as varieties that qualify to use in bio-industries. Conventional breeding
methods were employed with advanced technologies and management. The structures of genes
related to sweetness and drought tolerance, reactions to red rot and smut, sugar accumulation,
water and fertilizer use efficiency, and the production potential of biogas and bioethanol were
studied as well.

The results of the 2022 trials showed that in loam, loamy clay, and clay soils, four
outstanding sugarcane clones, namely NSUT13-106, NSUT13-154, NSUT13-289, and NSUT13-313
produced 8-36% higher sugar yields than LK92-11, while NSUT13-313 and NSUT13-154 performed
well with cane yields were 15% and 1% higher than Khon Kaen 3, respectively. At the 2" selection
stage in sandy and sandy-loam soils, 9 and 68 clones of the 2017 and 2018 sugarcane series were
selected, respectively. Three clones, UT10-023, UT15-060, and UT15-337, showed good
performances under irrigated conditions. The outstanding bioenergy sugarcane were KK07-250,
KKO7-599, KK12-050, KK12R-186, KK13-203, and KK13-330. The KK13-203 showed the highest
biogas (methane) productivity among these clones while KK09-0844, KK12R-062, and KK12R-087
had the highest fresh and dry biomass yield potential. According to sugarcane breeding
procedures, these promising clones will be further evaluated in multi-evaluation trials (METs). To
develop rapid and precise techniques to detect the reaction to red rot, the pathogens were
identified by PCR. The wound pin prick and wound plug methods were used to test the resistance
assessment. The results proved that the two methods were consistent. The pin prick method can
reduce the duration of the disease reaction test from 2 months to 2 weeks, compared to the
wound plug method. For smut disease, eight isolates of Sporisorium scitamineum were purified
and identified by PCR. Isolate 1 was the most pathogenic in the incidence of smut testing using

dip-soaked sugarcane buds with S. scitamineum spore suspension.
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UN? 3 Nan1sAne

3.1 wansaliuauvadlaAsinig

sdumsluanmituiivgndesluaiui Srumiuasiunien wui Seslaaufisusuoy
4 Taau lauA NSUT13-106 NSUT13-154 NSUT13-289 wag NSUT13-313 linandndoy uazHands
thenageniniug Lko2-11 Yevaw 8-36 laglaau NSUT13-313 uax NSUT13-154 Tnandntnniagenis

v s 1

fugvouknu 3 Yovay 15 way 1 auddy (Table 1) Fdléiinia 4 Taaudussidunandsluliinumsns
dulaaudesynd 2559 Alaaudesiiuansdnenwlunslinandauazanauminugs wazgndndenld
97U7u 10 Taau lawn NSUT16-058 NSUT16-055 NSUT16-032 NSUT16-064 NSUT16-087 NSUT16-
007 NSUT16-097 NSUT16-088 NSUT16-115 gy NSUT16-075 LﬁaLsfhﬂszLﬁuwamﬁmlwﬁgum%mﬁau

111531U (Table 2)

Table 1 Cane and sugar yields, CCS and some agronomic traits of standard trials of sugarcane series

2013 across 5 locations during 2020/21-2021/22 : Plant cane and 1st Ratoon crops

No Clone/Var CYLD CCs SYLD STKHT STKNO/rai STKWT STKDIA %Relative
(ton/rai) (ton  (cm) (ke)  (cm) CYLD SYLD
CCS/rai)

KK3 LK92- KK3 LK92-11

1 NSUT13-014 1494 ef 1289f 194 e 252 d 12335bc 1.22c 265e 92 105 82 97
2 NSUT13-106 16.13bc 1343e 217 cd 295 a 10,247e 159ab 292b 99 113 92 108
3 NSUT13-153 1539 cde 1401 cd 219 ¢ 229 e 12590bc 126c 286cCc 94 108 92 109
4 NSUT13-154 16.47b 13.71de 227 bc 218 f 16,182a 1.06d 259f 101 116 96 113
5 NSUT13-179 14.70ef 14.65a 216 cd 216 f 12,458 bc 1.28c 291bc 90 103 91 108
6 NSUT13-187 15.02def 1258f 192 e 203 ¢ 2442 bc 131c 3.07a 92 106 81 96
7 NSUT13-289 16.07 bcd 14.19 bc 231 bc 282 b 12917b 122c 245¢ 99 113 98 115
8 NSUT13-313 1879a 1455ab 273 a 280 b 10,923d 167a 295b 115 132 115 136
LK92-11 (Check) 14.22f  14.02 cd 2.01 de 223 ef 12,037c 1.28c 280d 100 100
KK3 (Check) 16.30 bc  14.39 abc 2.36 b 270 ¢ 10,387 de 154b 286c 100 100
Mean 15.80 13.84 221 249 12,252 134 2581
CV. (%) 153 6.47 17.5 8.17 12.35 16.6  4.08
Means in the same column followed by the same letter are not significant differences at p = 0.05 by DMRT.
CYLD = Cane yield SYLD = Sugar yield CCS = Commercial Cane Sugar ~ SLKHT = Stalk height

STKNO = Stalk number  STKWT = Stalk weight ~ STKDIA = Stalk diameter
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Table 2 Cane and sugar yields, CCS and some agronomic traits of selected sugarcane series

2016 at Nakhon Sawan Field Crops Research Center during 2020-22 : Plant cane

No Clone/variety CYLD CCS SYLD PLHT STKNO/rai STKDIA STLNO/rai
(ton/rai) (ton CCS/rai) (cm) (cm)

1 NSUT16-007 21.6 13.75 2.97 311 11,033 2.99 2,067
2 NSUT16-032 16.7 12.55 2.08 269 9,900 3.04 1,978
3 NSUT16-055 21.3 14.07 2.99 339 10,000 291 2,033
q NSUT16-058 17.7 12.67 2.28 283 8,422 3.20 1,956
5 NSUT16-064 20.1 8.52 1.71 323 9,900 2.87 2,033
6 NSUT16-075 22.0 11.03 2.43 297 11,656 2.99 2,122
7 NSUT16-087 22.5 13.01 291 370 8,256 3.18 2,089
8 NSUT16-088 27.7 12.90 3.58 361 11,522 3.07 2,111
9 NSUT16-097 20.0 13.86 2.78 333 10,978 2.87 2,133
10 NSUT16-115 23.7 9.17 2.25 350 10,956 2.84 2,067

LK92-11 (Check) 20.8 15.22 3.16 295 11,767 2.92 2,133

KK3 (Check) 26.5 13.98 3.71 359 12,700 2.78 2,133

CYLD = Cane yield SYLD = Sugar yield CCS = Commercial Cane Sugar.  PLHT = Plant height

STKNO = Stalk number STKDIA = Stalk diameter STLNO =Stool number
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Fig. 3 Gene expression of (a) Trehalose phosphate synthase (TPS) and (b) Trehalose phosphate
phosphatase (TPP)
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NSUT13-313 fin15uansaanveddu OAT uaz POX @ddn muaau luaaeiinug UT10 N1suandeaned
guasgalugu P5CS uag ProT uazilalviudingu wug UT8 din1suanseanvesdugeantudu OAT uag

POX wauxdiBu P5CS waz ProT Wug KK3 uay NSUT13-313 finsuanseenvesdugean (Fig. 4)
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Fig. 4 Gene expression of (a) Ornithine aminotransferase (OAT), (b) Proline oxidase (POX) (c)
Pyrroline-5-carboxylate Synthetase (P5CS) and (d) Proline (ProT)
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sau  wazunasulaneadladuanaaiy  wivSunanhnanianlsaldusaneiy  Tudiuvesianssuves
wulwliuean®indy Guaiacal Peroxidase (GPX) uansneiu Tunguuiauaglunguinlasuiingu
Aanssuveteuled GPX iingelu vardluanzviaiieuled Ascorbate Peroxidase (APX) uag
Superoxide dismutase (SOD) Liiwnnsinefiu lngwug KK3 ffanssuveteulasl APX 1nniian vaeiides
Wug UTS USunaueulesl GPX u1nign (Fig. 7) dunsasauinnavesdsumauia 4 laau/iug wuid
a é’ v ~ ! (% = v o 6 a 2/ A < ¥ v & A 1 1
dingunnegludnsfiuanaaiu Inedanuduiusuuudadu ety 10 weu deennlrauiug deey

58109 11.3 - 12.3 CCS aneumnagnasatios vlvrlunuanuwnansisealssansaimnisiadniionis

IN15UIR750199 Tulpaudeuinan
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Fig. 6 Shoot (a) and root length (b) under drought and recovery conditions
(Control 1 = drought control, Drought = limited watering, Control 2 = recovery control and Recovery = re-watering)
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KK3 LK92-11 uT8 uT13 UT10 NSUT13-313

Fig. 5 Relative water content (a) and Electrolyte leakage (b) under drought and recovery conditions

(Control 1 = drought control, Drought = limited watering, Control 2 = recovery control and Recovery = re-watering)
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Fig. 7 Hydrogen peroxide (a) Malondialdehyde (b) Proline (c) and Trehalose under drought and

recovery conditions

(Control 1 = drought control, Drought = limited watering, Control 2 = recovery control and Recovery = re-watering)

luwpAunsetanmesiu dadenlaaudesdinulutui 2 ulnaudesyal 2560 - 2561 WUl

lnaudasfnugnl 2560 Andenlalraudesfnudiuiu 9 laau Tinandaade 10.3 du/ls wazling

v 6

wAnUealade 1.52 fudTiea/ls luvasiiiugiuToudiou KK3 K88-92 uay LK92-11 lrinananivindu
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11.7 10.3 uaw 8.5 fu/l5 uarliuandntmaiiiy 1.85 1.18 uay 1.40 dudfiea/ls auddy (Table
3) wazlnaudesfiduyad 2561 Anidenldlaaudosfisudiam 68 laau (Table 4) lnandnidy 10.4
/3 warlinandmimaiade 1.22 dudioa/ls luvaediiug KK3 KKO7-250 K88-92 uay LK92-11 i
HAHAR 9.3 10.0 8.6 uae 7.1 fMu/ls warlinandntima 1.17 1.43 1.01 wae 1.00 dudfioa/ls audidu
uazgnueneiuglaausesiisudildannsdadondudl 2 iWeridWssfiunandaluduioudeon
Dosiu drulraudosruynd 2562-2563 dndonlutudl 1 Tnauiinandngs WWswau 23 Taau dio
Ugndmdenlutudl 2 drumsuseidiuiug/laaudesfidugnd 2556 - 2559 Sslanuiridoslaaudos

Aulvinanannagandiugveuiu 3 LaraINNsAnIAN YN NETTINe1 nudnledesagnels

¢ =

a 9(; 1 a a U d a U
AN12ELATEAINNITVIAUT AT SCMR kagUTEaNTNINVBINTEUIUNTAWATIZVANAY BLUSBUIBUNU

(% s

anmldFueuuni Tnedeslaau KK14-136 71 SCMR qeqn vz fus LK92-11 uag KK3 i)

9

Uszansnmnisldungsgn egalsiniunudn Taau KK14-030 amnseruynisdia-Uauinlu waznisane

Y 9

yltianlnatAeaiuoenlasutnauundniendslasuun (Table 5)

Table 3 Yield and yield components of promising clones in 2nd selection of sugarcane series

2017 at Tha Phra site, Khon Kaen Field Crops Research Center during 2020-2021

No Clone/ Parent CYLD SYLD STLKNO/  STLKWT  STLK/  PLHT  STLKDIA

Varieties (ton/rai) (ton rai (ke) STL (cm) (cm)
CCS/rai)
1 KKI17-5 KKO07-599/KKU09-01 10.8 1.90 6,000 1.8 3.8 179.5 3.35
2 KK17-6 KK3/Era13-45-160 9.6 1.46 9467 1.0 4.7 169.5 2.49
3 KK17-9 S0O10-4/04-4-066 11.1 1.58 6,800 1.6 3.6 168.0 3.38
4  KK17-11 K88-92/KPK98-40 9.4 1.45 9,067 1.0 4.5 223.0 2.45
5 KK17-64 UT5/KK10-186 10.8 1.79 10,400 1.0 4.9 310.2 2.65
6 KK17-68 UT5/TPJ04-768 9.1 1.45 11,600 0.8 5.8 197.4 2.68
7 KK17-131 Kps00-103/K99-72 7.8 1.18 4,267 1.8 2.5 174.4 2.52
8  KK17-142 CP86-1633/CYZ99-596 10.3 1.46 6,667 1.6 42 2121 2.89
9  KK17-147 UT5/Kps00-12 14.3 1.55 6,933 2.1 35 242.2 2.17
KK3 11.7 1.85 8,333 1.4 4.1 187.4 2,77
K88-92 10.3 1.18 5,667 1.7 29 2126 2.99
LK92-11 8.5 1.40 6,222 1.2 33 188.6 2.87
Mean 10.3 1.52 7,619 1.4 4.0 205.4 2,77
CYLD = Cane yield SYLD = Sugar yield CCS = Commercial Cane Sugar  SLKHT = Stalk height

STKNO = Stalk number  STKWT = Stalk weight ~ STKDIA = Stalk diameter
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Table 4 Yield and yield components of promising of sugarcane series 2018 in 2nd selection

stage at Tha Phra site, Khon Kaen Field Crops Research Center during 2020-2021

No Clone/ Parent CYLD SYLD STLKNO/rai ~ STLKWT  STLK/STL ~ PLHT  STLKDIA

Varieties (ton/rai)  (ton CCS/rai) (kg) (cm) (cm)
1 KK18-5 F174/04-4-066 11.3 1.35 8000.0 1.4 3.8 232.4 2.97
2 KK18-6 K99-72/Era13-45-209 17.8 2.07 9733.3 1.8 4.6 227.2 3.04
3 KK18-8 KKO7-599/Kps01-12 13.3 1.90 11466.7 1.2 5.4 188.5 3.00
4 KK18-10 Kps00-103/04-4-053 14.8 1.62 10000.0 1.5 5.0 231.5 2.88
5 KK18-13 Kps00-148/91-2-527 14.2 1.63 8533.3 1.7 4.3 226.3 3.02
6 KK18-16 Kps00-58/Eral3-32-75 17.0 2.23 14933.3 1.1 7.0 209.5 2.47
7 KK18-21 UT1/CYZ98-46 9.8 1.15 10266.7 1.0 4.8 178.7 2.30
8 KK18-22 UT1/CYZ98-46 10.7 1.53 9466.7 1.1 5.1 205.9 3.22
9 KK18-26 UT5/K99-72 12.5 1.84 12800.0 1.0 6.4 198.5 2.72
10 KK18-31 UT5/K99-72 5.7 0.88 6800.0 0.8 3.2 155.2 2.93
11 KK18-32 04-2-1069/CYZ03-103 7.3 0.98 7733.3 0.9 3.6 158.6 3.21
12 KK18-40 K99-72/DB6T7-1760 6.3 0.87 7466.7 0.8 4.0 165.3 2.59
13 KK18-47 LK92-11/Eral13-32-75 4.1 0.48 6133.3 0.7 2.9 128.5 2.69
14 KK18-49 Kps00-148/91-2-527 8.8 1.11 11866.7 0.7 5.6 155.5 2.52
15 KK18-59 UT5/K99-72 10.6 1.49 12933.3 0.8 6.1 187.1 2.79
16 KK18-60 UT1/DB64-176 10.3 1.17 9466.7 1.1 4.7 204.5 2.69
17  KK18-64 Kps00-148/K99-72 10.3 1.19 6000.0 1.7 2.8 144.0 2.77
18  KK18-66 UT1/CYZ03-103 10.8 1.28 8933.3 1.2 4.8 193.9 2.95
19  KK18-67 F174/04-4-066 13.8 1.18 13333.3 1.0 6.3 192.5 2.63
20 KK18-68 95-2-170/K99-72 8.7 1.08 7600.0 1.1 3.6 177.5 2.64
21 KK18-72 Kps00-148/K99-72 8.6 1.01 9066.7 0.9 4.3 185.3 2.41
22 KK18-73 UT5/DB67-1760 55 0.63 8533.3 0.6 4.3 180.9 3.21
23 KK18-74 Kps00-148/94-2-021 9.8 1.23 12800.0 0.8 6.0 209.5 2.97
24 KK18-77 95-2-170/K99-72 9.1 1.14 11066.7 0.8 5.9 174.4 2.55
25 KK18-78 Kps00-58/CYZ99-91 114 1.73 10933.3 1.0 5.5 184.5 2.73
26 KK18-79 Kps00-58/CYZ99-91 9.7 1.18 11066.7 0.9 5.2 201.8 2.77
27  KK18-80 Kps00-58/Eral3-32-75 8.9 0.95 8133.3 1.1 3.8 178.1 2.45
28  KK18-82 83-2-888/CYZ99-596 19.0 1.85 16666.7 1.1 179 244.2 2.37
29  KK18-84 UT1/94-2-099 10.9 1.16 10133.3 1.1 4.8 200.5 2.50
30 KK18-86 UT1/94-2-099 12.5 1.54 8800.0 1.4 4.7 178.7 3.06
31 KK18-87 83-2-888/Q61 11.6 1.21 7733.3 1.5 3.6 206.2 3.33
32 KK18-93 CYZ02-588/Co659 8.3 0.88 77333 1.1 3.6 187.9 2.99
33 KK18-97 04-2-1069/KK07-018 10.7 1.31 9600.0 1.1 4.5 207.0 3.01
34 KK18-98 04-2-1069/KK07-018 10.7 1.01 8000.0 1.3 3.8 197.5 2.95
35  KK18-102 UT1/KK07-018 8.3 1.08 10533.3 0.8 4.9 147.0 2.78
36 KK18-104  04-2-1317/Co659 11.6 1.56 12266.7 0.9 5.8 170.0 2.57
37  KK18-108 K88-92/04-4-053 134 1.39 173333 0.8 8.7 133.1 2.88
38  KK18-111 LK92-11/Eral2-2-13 9.6 0.86 9600.0 1.0 4.5 163.0 2.67
39  KK18-117 F174/MPT03-166 13.1 1.70 10000.0 1.3 a7 250.2 2.77
40  KK18-119 KK07-599/K85-01-12 8.7 0.97 6933.3 1.3 4.3 168.7 3.21
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No Clone/ Parent CYLD SYLD STLKNO/rai ~ STLKWT  STLK/STL ~ PLHT  STLKDIA

Varieties (ton/rai)  (ton CCS/rai) (kg) (cm) (cm)
41 KK18-122  UT5/KKO7-234 10.9 1.41 11066.7 1.0 6.9 201.5 2.39
42  KK18-123  UT5/KKO7-234 12.3 1.57 11733.3 1.0 5.5 215.0 3.02
43 KK18-126 CP86-1633/04-4-053 7.7 0.99 10266.7 0.7 4.8 174.5 2.41
44 KK18-128  Kps00-58/CYZ98-46 12.2 1.71 8666.7 1.4 4.1 207.0 3.07
45  KK18-129  Kps00-58/CYZ98-46 135 1.80 13733.3 1.0 6.4 150.0 2.52
46 KK18-132  Kps00-58/CYZ98-46 11.0 1.09 9066.7 1.2 4.3 218.0 2.64
47 KK18-134  Kps00-58/CYZ98-46 18.2 3.10 13866.7 1.3 6.5 247.0 2.52
48  KK18-135 (CP86-1633/Co659 13.0 1.70 9066.7 1.4 4.3 217.5 2.63
49  KK18-137 KKO07-1083/KK06-905 11.0 0.48 12400.0 0.9 6.2 181.0 2.38
50 KK18-154  KKO07-1083/TPJ04-508 7.7 0.68 77333 1.0 73 197.0 2.46
51  KK18-156 No.138/TPJ04-491 10.9 0.62 12400.0 0.9 5.8 259.7 2.80
52  KK18-161 No.138/TPJ04-491 9.3 1.06 15866.7 0.6 7.9 192.0 2.49
53  KK18-164  KKO05-706/TPJ04-768 9.5 0.72 7066.7 1.3 33 204.4 2.52
54  KK18-176  KK13-592/K99-72 6.4 0.91 7066.7 0.9 33 145.0 2.85
55 KK18-178 KKO07-250/TPJ04-508 8.7 0.34 10666.7 0.8 5.0 180.0 2.37
56  KK18-179  KKO07-250/TPJ04-508 11.2 1.23 11600.0 1.0 6.2 170.6 2.47
57  KK18-180 KKO7-250/TPJ04-508 7.4 0.80 81333 0.9 3.8 142.5 2.67
58  KK18-189  Kps00-103/KK13-401 10.3 1.05 11866.7 0.9 5.6 199.9 2.73
59  KK18-195 KKBS16-003 8.7 0.81 7733.3 1.1 4.1 194.0 2.62
60 KK18-198 KKBS16-007 6.8 0.67 77333 0.9 3.6 198.5 247
61  KK18-200 KKBS16-022 9.0 1.06 8800.0 1.0 4.1 205.1 2.66
62 KK18-202 KKBS16-027 7.3 0.71 5733.3 1.3 2.9 191.0 2.77
63  KK18-203 KKBS16-021 12.6 1.75 9733.3 1.3 4.9 226.7 2.72
64  KK18-204 KKBS16-019 8.9 0.84 8000.0 1.1 5.0 228.7 2.74
65  KK18-205 KKBS16-020 10.3 1.48 9600.0 1.1 5.1 210.5 2.66
66  KK18-209 KKBS16-028 10.8 1.44 12933.3 0.8 6.1 223.7 2.55
67  KK18-208 9.4 1.23 77333 1.2 5.3 254.5 2.48
68  KK18-208 6.3 0.78 10400.0 0.6 6.5 2135 2.22

KK3 9.3 1.17 8866.7 1.0 4.3 160.0 291

KKO7-250 10.0 1.43 8444.4 1.2 4.2 175.3 2.96

K88-92 8.6 1.01 7822.2 1.1 4.0 179.6 3.13

LK92-11 7.1 1.00 8022.2 0.9 39 153.0 2.78

Mean 10.4 1.22 9919.8 1.1 5.1 192.3 2.73
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Table 5 Stomatal conductance (gs) of various sugarcane varieties/clones at 110 days after

planting (1 day after re-watering) at Khon Kaen Field Crop Research Center, Khon Kaen

in 2022
No. Variety/clone os (mmolms™) Mean
Well-watered Restrict-watered
1 KK11-516 0.11 0.08 0.10
2 KK14-030 0.13 0.07 0.10
3 KK14-136 0.15 0.07 0.11
q LK92-11 0.13 0.07 0.10
5 KK3 0.15 0.08 0.11
Mean 0.13 A 0.07B 0.10

C.V. (@) = 31.01%, C.V. (b) = 17.84%; F-test: Irrigation (a) = **, Variety/clone (b) = ns,ax b = ns

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

*=Significant at p < 0.05, **=Significant at p < 0.01 ns=not significant

aruluanmuausemukaziasy Andandaslaaumwiy 3 Teau lewn UT10-023 UT15-060 wag
UT15-337 (Fig.8) Tnelaau UT10-023 uas UT15-337 Winanansestade 18.9 #u/ls innniniugueuuny

3 wag LK92-11 Mlvuandn 18.0 uay 16.2 fu/ls gy (Table 6)

?:\‘
\-
S
o 3

UT15-337

Fig. 8 Botanical characteristics of promising sugarcane series 2015 for irrigated cultivation area
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Table 6 Cane yield, CCS and sugar yield of sugarcane series 2015 of standard trial across 3

locations under irrigated conditions in plan cane and 1st ratoon crops

Clones/ CYLD CCs SYLD % Relative on CYLD % Relative on CCS % Relative on SYLD
Varieties  (ton/rai) (ton KK3 LK92-11 KK3 LK92-11 KK3 LK92-11
CCS/rai)
UT10-023 18.9 12.18 2.33 105 117 87 92 92 108
UT15-060 17.6 12.80 2.29 98 109 92 97 90 106
UT15-337 18.9 11.35 2.19 105 117 81 86 86 101
KK3 18.0 13.95 254 100 100 100
LK92-11 16.2 13.18 2.16 100 100 100
Mean 179 12.69 2.30

dmsudoondanudinm laaufiduilinanandesgs 1Hud KKO7-250 KKO7-599 KK12-050

1%

KK12R-186 KK13-203 waz KK13-330 (Table 7) @1usesndsuiiuga lnaudsuditimdnuanangss

amazﬁmﬂfﬂuﬁqqq Tawn KK09-0844 KK12R-062 haz KK12R-087 (Table 8)

WIDILATIEVANININAITHARLAETININ (WAELLNL) AR8ANTMINWUUNE (batch fermentation) 370

YUBDY UaryuduNaNIDey (Ensdu 9:1) Inelditevesnguaduniduinluildernia (anaerobic

mixed culture) Taawu KK13-203 1#iA1 methane production potential, methane productivity Haz

methane yield g3ga (Fig. 9) Wiy 1,245.8 mL-CHy/L 41.5 mL-CHy/L d Uag 341.32 L-CHy/kg-TS,qq

fua1au (Table 9)

Cumulative Methane Production (mL-CH,/L)
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Fig. 9 Cumulative methane production obtained from bagasse using batch fermentation

with anaerobic mixed culture
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definsandnenmuesudenifieliungfusdauiaiinusonudl 1 13 wudh lumeged ¥y
dowiiug UT2 Sdnanmiluinghvlunisudauialivnugean Ao 1,998.39 ms-CHy/rai 8819l5An1u91N
NSNARDIITINUIY v udeslpau KK13-203 1#A1 methane production potential, methane
productivity uag methane yield gean Winiu 1,246 dadans/Gns 42 Hadans/ans/u uay 341 ans/
Alansu mudwiu wazlinaldufadvugean winiu 687.21 m, CHy/rai Anludeos 74.22 vaualini
yguf (Table 10) dumsndnufadinuanyudosnamnirdos wuin liaunsondaufadonmls esn
Annsyuums acidogenesis vasnsnintmaluidesnmeldannglZennalutiedudy dawaliien

ANULTUNTA-AN98AAI98195ALS) hazdudIn1suanuiaiimu

Tudruvesdnenmnisuaneniueaanuiese wazvusee laelddan Saccharomyces cerevisiae
SK-19 ifauenlaandiegrsimdnudan danuansandneniueadiniiniaglasa Andududy
SUAY 150 200 wag 250 ¢/L windu 0.47 0.50 wag 0.49 g-EtOH/g-Sucrose consumed 3ovay 87.36,

92.94 uag 91.08 VaIHAlANWgY AuaRu (Table 11)

Tunswanevueaainides S. cerevisiae SK-19 (Fig 10) annsaldthmaluthéosgean wihrty
Yovaz 98.6 (KK12R-050) snan Wiy Jeeaz 96.7 (KKOT-250) Ananduduvesieniusasglutag 12.08
(K88-92) fia 78.11 g-EtOH/L (TPJ04-768) manamaniuea (Ethanol productivity; Qp) aglutis 0.25
(K88-92) 4 1.63 g-EtOH /L h (TPJ04-768) walalenuea (Ethanol yield; Yp/s) aglutag 0.09 (K88-92
way KK13-483) §is 0.49 g-FtOH/g-Sugar consumed (KK11-158) uagA3ouazUsz@nsnmnisuantond
wea (Yield efficiency; Ey) aglutiosas 15.83 (K88-92) fis 90.28 (KK11-158) vainalaniamngud]

(Table 12)

yuEfimInEnvIUEAINY LRy AmnutIduTeseueanglutis 0.08 (KKO7-037) fis 0.63 ¢-
FtOH/L (UTe05-102 tag K88-92) nananion1usa (Ethanol productivity; Qp) aeﬂmm 0.02 (KKO7-
037) i1 0.13 g-EtOH /L d (UTe05-102 uay K88-92) walalenuea (Ethanol yield; Yp/s) aglutis
0.003 (KKO7-037) 13 0.029 g-FtOH/g-dry bagasse (KK09-941) wazA13ogazUsz@nsninn1snanieni

uea (Yield efficiency; Ey) agluyiesaay 0.72 (KKO7-037) s 7.53 (KK09-941) (Table 13)

HiplATeiRdngnMnIsHaneNIUeaINUId R kAT Y IUeg YRR elaauALAY TIsluAudideiy

fa o

Isveuunu uazAudIdouazimuInsinunsuassvdun lunmgul wagannisveass desusaylaau
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Tinansveaesdululuguuuuiientu deelpaudinuniivsz@nsamlunisndaeniuea laun KK13-

203 KK11-158 UTe05-102 UTe0-110 ez UTe05-112 (Table 14)

laaudeswinzauiuiunUgnoes wasmathluldusslevisneg Adadenlivanuavedasinis

selsndnUssiliunandnaudunounsusulgeiugasly
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Table 7 Yield and yield components of bioenergy sugarcane clone series 2012-2013 of standard trial at Khon Kaen Field Crops Research Center and

Nakhon Ratchasima Agricultural Research and Development Center in 2021/22; 10th month

Varieties/ CYLD (ton/rai) Brix STKWT (kg) STLKNO/rai STLKLN (cm) SLKDIA (cm)

Clones KKFCRC NMARDC Mean KKFCRC NMARDC Mean  KKFCR NMARDC Mean  KKFCRC NMARDC  Mean KKFCR NMARDC  Mean  KKFCRC NMARDC  Mean
TPJO4-768 1357 bcd 2300 ch 182 173ae 159b-e 166 159 1.80 170 7889 cf 12778 10,334 232 320 276 272def 238fi 255 fg
UTe05-102 3.00 e 16.78 h 989 169ae 179abc 174  0.90 1.75 133 3311g 9,578 6,445 146 256 201  272def 291ae 282 de
UTe05-110 14.17bcd 2434 cf 192 166af 168ae 167  2.06 2.42 224 7067 def 10,044 8556 208 248 228 349 a 319 a 334 a
UTe05-112 13.10 bed  17.43 gh 152 184ab 193 a 189 135 1.41 138 9,489 bc 12578 -~ 11,034 250 260 255 257ef  233ghi 245 g
KKO7-250 17.37ab  27.64bcd 225 165af 160b-e 163 199 234 217  9311bc 11,867 e 10,589 262 294 278  3.1dab  303abc  3.09 ab
KKO7-599  15.11a-d  23.67cg 193 175ad 159 167 247 275 261  6400ef  8556j 7478 285 324 305 311bc  3.16ab  3.14 abc
KWT07 8.50 na 8.05 157 na 157 221 na 221 5222 na 5222 248 na 248 3.37 na 3.37
KK09-0941 na 18.03 180 na 13.2 132 na 1.77 177 na 10,156 10,156  na 199 199 na 3.28 3.28
KK11-158 1040 cd  21.73d-h 160 151def 161be 156 155 1.62 159 6644 ef 13422 10,003 208 254 231 299cd  257ei .78 E
KK12-050 14.73ad 2347cg 191 170ae 175ad 173  1.64 1.90 177 8933bcd 12333 10633 254 280 267 289cde 260eh .75 ef
KK12R-076 1424 bcd 2609 cde  20.1 14.6def 149cf 148 143 1.76 1600 9311bc 14845 12078 210 291 251 290cde 273 cde .82 de
KK12R-186 17.01ab 2806 bcd 225 154bf 166ae 160 150 1.59 155  10866ab 17578 b 14222 232 299 266 3.03bcd 266d-g .85 de
KK13-114 9.71d 2608 cde 179 195a 150cf 173 206 2.19 213 5933f 11911 e- 8922 296 377 337 290cde 270cf .80 de
KK13-171  1035¢cd 2299 c¢h 166 136f 147 def 142 133 1.75 154 8422 cde 13,111 10,767 254 347 301 243 f 2207 34 g
KK13-203 1548a-d 3530 a 253 141ef  125f 133 242 2.79 261  7533cf 12,644 10,089 256 334 295  353a 297ad .25 ab
KK13-263 11.72bcd  20.13e-h 159 135f 138ef 137 134 1.25 130 8778cd 16,111 12445 253 372 313 253f 230hi 42 g
KK13-330 1479ad 2751bcd 211 184abc 141ef 163 138 1.22 130 11,667a  22533a 17,100 287 322 305 260ef  233ghi .47 g
KK13-470 1290 bcd 2284 c-h 178 152bf 17.0ae 161 _ 1.73 1.73 173 7,689 cf 13155 10422 216 272 244 307bc  276cde .92 cde
KK13-483 11.72bcd 2594 cde 188 144def 13.8ef 141 255 231 243 6378ef  11,245fi 8812 240 293 267  3.46a 29 ad .21 ab
K88-92 20.68 a 2927bc 249 152cf  160be 157 239 2.66 253 7578cf 10933 9256 284 331 308 3.23abc 284 b-e .04 bed
LK92-11  16.45abc  18.21fgh  17.3 14d4def 175ad 165 177 1.56 167  9,022bcd 11,600 e- 10311 235 237 236 31l1bc  270cf .91  cde
uT 2 1720ab  17.69 gh 174 154bf 182ab 163 171 1.65 168  8978bcd 10,733 9,856 262 264 263 298cd  272cde .85 de
KK 3 1231bcd  3323ab 227 179ad 175ad 177 177 2.21 199  7,022def 15044 11033 235 308 272 30lcd  282be .92 cde
Mean 13.39 24.07 189 160 15.9 160 1.78 1.93 185 7,884 12,853 10496 243 295 271 2.99 2.74 .84
CV (%) 24.1 14.8 11.2 9.6 108 189 123 15.4 76 10.9 11.8 73 58 6.6 6.7

Means in the same column followed by the same letter are not significant differences at p = 0.05 by DMRT.
STKNO = Stalk number

CYLD = Cane yield

STKWT = Stalk weight

SLKLN = Stalk length
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Table 8 Fresh and dry biomass yield and yield components of biomass sugarcane clone series 2012-2013 of standard trial at Khon Kaen Field Crops

Research Center in 2021/22 ; 10th month

Clones/  Fresh Biomass Dry Biomass STLKNO/rai STLNO/rai TILNO/rai STLKWT (kg)  STLKLN (cm)  STLKDIA (cm) INTNO %Dry weight
KK09-0843 15.02 d 546 cf 9,022 ¢ 2,000 a 2,622 a-d 1.55 cde 313 bcd 218 b 2717 a 36.2 def
KK09-0844 16.94 abc 6.15 a-e 10,933 bc 1,822 a 2,133 b-e 1.60 cd 288  b-f 217 b 233 abc 36.3 def
KK12R-038 8.61 e 317 f 12,489 bc 1,956 a 1,467 cf 1.10 fgh 194 h 211 bc 20.9 bc 37.2 cde
KK12R-050 10.28 de 314 f 7,644 C 2,044 a 1,289 cf 1.18 efg 228  ¢h 256 a 20.2 bc 30.7 f
KK12R-062  23.14 a 871 a 17,244  abc 2,044 a 889 def 1.27 def 316  bc 2.02 bc 245 ab 37.7 cde
KK12R-085 15.57 bcd 517 cf 9,867 ¢ 2,089 a 622 ef 1.95 abc 238 fgh 267 a 21.2 bc 329 ef
KK12R-087 1411 cde 4.55 def 10,667 bc 1,956 a 1,200 c-f 1.69 bc 256  efg 2.22 bcd 22.3 bc 323 ef
KK12R-090 11.46 cde 345 ef 13,800 abc 1,933 a 800 def 0.71 f-i 206 h 2.00 bcd 24.6 ab 30.1 f
TPJ04-768 15.56 bcd 571 bf 10,044 ¢ 1,956 a 1,022 cf 2.05 ab 258 d-g 254 a 240 ab 35.9 def
Biotech1 18.23 abc 8.32 ab 18,889 abc 2,089 a 2,844 abc 0.85 f-i 386 a 1.67 def 23.2 abc 458 a
Biotech2 14.66 cde 6.28 a-e 18,222 abc 1,822 a 2,311 a-e 0.75 hj 338 ab 1.57 ef 19.0 ¢ 42.7 abc
Biotech3 1791 abc 7.87 abc 24,711 a 2,133 a 3,600 ab 0.83 ¢hj 374 a 1.78 cde 21.0 bc 44.0 ab
Biotech4 16.60 bcd 6.23 a-e 22,533 ab 2,089 a 4,089 a 1.01 f4i 335 ab 1.77 cde 22.0 bc 37.4 cde
Biotech5 16.60 bcd 6.37 ad 18,044  abc 2,089 a 2,222 b-e 0.86 f-i 299  b-e 1.61 ef 247 ab 38.3 b-e
Biotech6 1490 cde 6.13 a-e 17,956 abc 2,133 a 3,822 ab 0.65 i 286  b-f 133 f 247 ab 419 ad
KK3 21.55 abc 6.44 ad 13,556 abc 2,044 a 178 f 211 a 262 c-g 272 a 22.1 bc 302 f
Mean 15.70 5.82 14,726 2,013 1,944 1.26 286 2.06 22.8 36.8

CV. (%) 214 26.1 42 8.2 49.5 17.3 10.3 9.1 10.5 8.9

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

STKNO = Stalk number STLNO = Stool number

INTNO = Internode number

TILNO = Tiller number
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Table 9 Methane gas potential obtained from bagasse of bioenergy sugarcane clone series

2012-2013 using batch fermentation with anaerobic mixed culture in 2022

Varieties/Clones Maximum methane Methane production Methane productivity Methane yield
production rate potential (ML-CHy/L/d) (L-CHy/kg-TS,qa)
(ML-CH,/d) (ML-CHy/L)
TPJO4-768 ar.7 347.2 11.6 81.61
UTe05-102 719 667.5 223 154.75
UTe05-110 129.7 91.9 3.1 25.89
UTe05-112 74.0 462.7 15.4 104.07
KKO07-250 59.8 a97.7 16.6 118.19
KK07-599 9.9 56.4 1.9 12.25
KWTO7 67.1 227.4 7.6 56.85
KK09-941 65.9 533.1 17.8 132.08
KK11-158 73.7 643.4 214 169.19
KK12-050 68.9 453.2 15.1 101.69
KK12R-050 174.4 209.2 7.0 50.53
KK12R-076 60.7 462.6 15.4 109.16
KK13-114 52.3 251.9 8.4 54.30
KK13-171 79.2 2735 9.1 56.16
KK13-203 109.9 1,245.8 41.5 341.32
KK13-330 72.5 735.5 24.5 182.20
KK13-470 59.0 461.5 15.4 112.31
KK13-483 80.6 941.0 314 273.92
KKO7-037 71.6 686.8 229 162.87
NSUT13-153 60.9 246.1 8.2 56.36
K88-92 74.2 658.5 219 165.93
LK92-11 159.1 173.5 5.8 41.18
uT2 3.7 270.4 9.0 60.72
KK3 66.8 713.2 238 160.85

Fig. 10 Ethanol production from juice cane with batch fermentation method using S. cerevisiae

SK-19
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Table 10 Cane, juice, bagasse yield, and methane gas potential/rai obtained from bagasse of
bioenergy sugarcane clone series 2012-2013 under batch fermentation using anaerobic

mixed culture in 2022

Varieties/ Cane Juice Bagasse Juices Methane yield Methane yield Yield
Clones yield (ton/rai)  (ton/rai) and (L CHy/kg TS,q0) (M3 CHgy/rai) efficiency
(ton/rai) bagasse  Experimental Theoretical Experimental Theoretical (%)
ratio

TPJO4-768 11.24 3.27 7.97 0.41 81.61 470.36 184.17 1,061.46 17.35
UTe05-102 - - - - 154.75 456.27 - - -
UTe05-110 11.40 3.65 7.75 0.47 25.89 463.38 47.26 845.93 5.59
UTe05-112 12.46 4.51 7.95 0.57 104.07 460.78 244.88 1,084.24 22.59
KKO7-250 12.46 3.79 8.67 0.44 118.19 468.78 287.91 1,141.95 25.21
KKO7-599 12.30 3.46 8.84 0.39 12.25 471.12 33.57 1,291.12 2.60
KWTO7 8.82 2.54 6.28 0.40 56.85 468.22 95.50 786.58 12.14
KK09-941 - - - - 132.08 476.93 - - -
KK11-158 6.67 244 4.23 0.58 169.19 463.49 181.30 496.66 36.50
KK12-050 7.66 2.18 5.48 0.40 101.69 467.71 165.46 761.01 21.74
KK12R-050 - - - - 50.53 476.03 - - -
KK12R-076 10.76 3.52 7.24 0.49 109.16 462.63 223.11 945.55 23.60
KK13-114 9.79 3.40 6.39 0.53 54.30 460.50 107.34 910.29 11.79
KK13-171 3.92 1.18 2.74 0.43 56.16 462.41 49.85 410.41 12.15
KK13-203 11.75 3.48 8.27 0.42 341.32 459.87 687.21 925.89 74.22
KK13-330 17.82 6.12 11.70 0.52 182.20 458.00 573.43 1,441.44 39.78
KK13-470 1.156 0.26 0.90 0.29 112.31 450.50 27.68 111.03 24.93
KK13-483 14.55 3.84 10.71 0.36 273.92 450.15 671.54 1,103.58 60.85
KKO7-037 - - - - 162.87 463.31 - - -
NSUT13-153 - - - - 56.36 459.77 - - -
K88-92 18.11 6.27 11.84 0.53 165.93 455.85 519.93 1,428.37 36.40
LK92-11 12.92 4.28 8.64 0.49 41.18 460.77 100.28 1,122.08 8.94
uT2 21.33 6.87 14.46 0.47 60.72 466.14 260.31 1,998.39 13.03
KK3 15.98 5.60 10.38 0.54 160.85 449.15 493.22 1,377.25 35.81

Table 11 Kinetic parameters of ethanol production in different initial sucrose concentrations

under batch fermentation method using S. cerevisiae SK-19 in Yeast Malt medium

Initial sucrose  Final sucrose Sucrose Ethanol Ethanol yield (Yp/s) Yield efficiency
conc. conc. consumed. conc. (g-EtOH/g-Sucrose (E,) (%)
(g/L) (g/L) (g/L) (g/L) consumed)

150 2.40 147.60 69.37 0.47 87.36
200 3.80 196.20 98.10 0.50 92.94
250 5.50 244.50 119.81 0.49 91.08
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Table 12 Kinetic parameter of ethanol production obtained from cane juice under batch

fermentation method using S. cerevisiae SK-19

Varieties/ Initial sugar Final sugar  Sugar consumed  Ethanol Q, \ E,
Clones concentration  concentration (g/L) conc. (¢-EtOH /L h) (g-EtOH/g- (%)
(g/L) (/L) (g-EtOH/L) SUGaArconsumed)
TPJO4-768 165.34 2.98 162.36 78.11 1.63 0.48 89.42
UTe05-102 162.87 5.05 157.82 67.32 1.40 0.43 79.29
UTe05-110 130.53 3.13 127.40 60.29 1.26 0.47 87.96
UTe05-112 122.02 2.20 119.82 55.68 1.16 0.46 86.37
KKO7-250 222.29 7.34 214.95 62.38 1.30 0.29 53.94
KKO7-599 159.61 3.35 156.26 64.77 1.35 0.41 77.05
KWTO07 201.53 5.24 196.29 73.24 1.53 0.37 69.35
KK09-941 151.59 2.58 149.01 71.65 1.49 0.48 89.38
KK11-158 149.63 2.84 146.79 71.30 1.49 0.49 90.28
KK12-050 217.83 5.23 212.60 69.90 1.46 0.33 61.11
KK12R-050 128.94 1.81 127.13 57.71 1.20 0.45 84.37
KK12R-076 209.42 6.49 202.93 68.96 1.44 0.34 63.16
KK13-114 174.18 4.88 169.30 65.07 1.36 0.38 71.44
KK13-171 179.95 4.32 175.63 45.09 0.94 0.26 47.72
KK13-203 158.62 3.97 154.65 67.43 1.40 0.44 81.04
KK13-330 145.87 2.19 143.68 45.88 0.96 0.32 59.36
KK13-470 142.65 2.28 140.37 53.21 1.11 0.38 70.46
KK13-483 150.63 3.16 147.47 13.56 0.28 0.09 17.09
KK07-037 188.41 3.20 185.21 58.36 1.22 0.32 58.57
NSUT13-153 162.75 3.58 159.17 58.93 1.23 0.37 68.82
K88-92 144.44 2.60 141.84 12.08 0.25 0.09 15.83
LK92-11 149.63 2.99 146.64 55.88 1.16 0.38 70.84
uT2 212.06 6.15 205.91 72.54 1.51 0.35 65.48
KK3 185.08 4.81 180.27 41.88 0.87 0.23 43.18

Q, = Ethanol productivity (calculated at the highest ethanol concentration about 48 hours)
Y
E

os = Ethanol yield

y = Yield efficiency
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Table 13 Kinetic parameter of ethanol production obtained from bagasse under batch

fermentation method using S. cerevisiae SK-19

Varieties/ Dry bagasse Ethanol conc. Q, Y

p/s y
Clones (/L) (¢-EtOH/L) (¢-EtOH /L d) (¢-EtOH/g-dry (%)
bagasse)

TPJO4-768 28.31 0.24 0.05 0.008 2.04
UTe05-102 28.76 0.63 0.13 0.022 5.49
UTe05-110 23.56 0.39 0.08 0.017 4.19
UTe05-112 29.60 0.47 0.09 0.016 4.00
KKO7-250 28.09 0.32 0.06 0.011 2.88
KKO7-599 31.01 0.16 0.03 0.005 1.31
KWTO7 26.74 0.16 0.03 0.006 1.48
KK09-941 26.88 0.79 0.16 0.029 7.53
KK11-158 25.36 0.32 0.06 0.012 3.19
KK12-050 29.70 0.16 0.03 0.005 1.33
KK12R-050 27.51 0.32 0.06 0.011 2.87
KK12R-076 28.22 0.24 0.05 0.008 2.15
KK13-114 30.94 0.24 0.05 0.008 1.96
KK13-171 32.41 0.32 0.06 0.010 2.50
KK13-203 24.35 0.32 0.06 0.013 3.32
KK13-330 26.89 0.16 0.03 0.006 1.51
KK13-470 27.42 0.39 0.08 0.014 3.60
KK13-483 22.89 0.32 0.06 0.014 3.54
KKO7-037 28.12 0.08 0.02 0.003 0.72
NSUT13-153 29.10 0.32 0.06 0.011 2.78
K88-92 26.46 0.63 0.13 0.024 5.96
LK92-11 28.17 0.32 0.06 0.011 2.80
uT2 29.64 0.39 0.08 0.013 3.41
KK3 29.53 0.32 0.06 0.011 2.67

Q, = Ethanol productivity (calculated at the highest ethanol concentration about 48 hours)
Yo = Ethanol yield

E, = Yield efficiency
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Table 14 Cane juice, bagasse, and ethanol yield performances/rai obtained from juice and
bagasse of bioenergy sugarcane clone series 2012-2013 under batch fermentation

using anaerobic mixed culture in 2022

Varieties/ Juices Dry Ethanol yield from juice Ethanol yield from bagasse Total Ethanol yield
Clones (m*/rai)  bagasse (L-EtOH/rai) (L-EtOH/rai) (L-EtOH/rai)

(ton/rai) Experimental Theoretical Experimental  Theoretical Experimental  Theoretical
TPJO4-768 298 2.26 295.37 336.61 30.30 1,173.14 325.67 1,509.75
UTe05-110 3.33 1.83 254.48 296.60 49.12 931.34 303.60 1,227.94
UTe05-112 4.11 2.35 290.39 342.61 60.71 1,200.00 351.10 1,542.61
KKO7-250 3.46 244 273.40 524.51 45.67 1,217.70 319.07 1,742.21
KKO07-599 3.16 2.74 259.16 343.82 23.28 1,370.79 282.44 1,714.61
KWTO7 2.32 1.68 215.13 318.68 16.33 856.32 231.46 1,175.00
KK11-158 2.23 1.07 201.18 227.30 22.28 536.29 223.46 763.59
KK12-050 1.99 1.63 176.22 295.63 14.25 829.96 190.47 1,125.59
KK12R-076 3.21 2.04 280.71 458.92 28.60 1,021.44 309.31 1,480.36
KK13-114 3.10 1.98 255.84 368.70 25.24 988.53 281.08 1,357.23
KK13-171 1.08 0.89 61.53 132.20 14.43 443.97 75.96 576.17
KK13-203 3.18 2.01 271.36 343.65 43.55 1,006.73 314.91 1,350.38
KK13-330 5.58 3.15 324.70 555.77 31.22 1,541.79 355.92 2,097.56
KK13-470 0.24 0.25 16.00 23.09 5.70 125.87 21.70 148.96
KK13-483 3.50 2.45 60.21 360.11 56.41 1,225.76 116.62 1,585.87
K88-92 572 3.13 87.59 563.84 122.76 1,566.23 210.35 2,130.07
LK92-11 391 243 276.57 398.71 44.93 1,241.28 321.50 1,639.99
uT2 6.27 4.29 576.30 906.95 94.06 2,100.35 670.36 3,007.30
KK3 5.11 3.07 271.21 645.28 54.67 1,532.61 325.88 2,177.89

dumatanadeiinafuazuiglunsasoaeuljitodelsaniiun - Suunidoai
faewadin PR wagnadeuAusuussteadalunseliiAsls  lasdgnidfovudunandludeslaau
KK12R-076 wawBiiters wud i Collectroticum falcatum lelean 2 fnuguusdlunisifnlsaanniian
(Table 15) ileluUszifiunugunssnaiialsa §e38 wound pin prick vudunaly wag wound
plug method TuaAudey B\Iamiﬂi%LfllmilWMEULLNELUﬂﬁLﬁﬂiiﬁ‘UENﬁQ 273503 (Fig. 11) inadenndes
4 Tne wound pin prick method anszegiatlunisasivaeulsmndaiios 2 Uai Wawleududs
wound plug method @sl4iaan 2 e waranusaduunUiisenannsugnideldssd funu 3 Taau
1dun KK07-250 KK07-599 uag KK12R-076 fmumuuunans 3 12 laau laun TPJ04-768 UTe05-102
UTe05-110 UTe05-112 KWT-07 KK12-050 KK13-171 KK13-203 KK13-483 KK13-470 K88-92 LK92-11

ey KK3 gauneauiuna1s 4 laaw toua KK13-114 KK13-330 uag 9092 souwe 1 3 laau laun KK11-

158 KK12R-186 Wag B\t uazUfnTensouuennn KK13-263 (Table 16)
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Table 15 Lesion length on the midrib of inoculated sugarcane genotypes with different red rot

pathogen isolates

Varieties /Treatment

Lesion length (cm) after 7 days inoculation

1) Isolate 2 inoculation on KK12R-076 327b
2) Isolate 3 inoculation on KK12R-076 212b
3) mock inoculation on KK12R-076 (control) 0
4) Isolate 2 inoculation on E-Hieo 1551 a
5) Isolate 3 inoculation on E-Hieo 12.06 a
6) mock inoculation on E-Hieo (control) 0
Mean 5.49
CV. (%) 7.2

Means in the same column followed by common letters are not significant different at P=0.05 by DMRT

Table 16 Resistance rating of sugarcane genotypes based on their reaction to red rot pathogen

using wound pin prick and wound plug methods.

Varieties/ Wound pin prick Wound plug method Resistance
Clones method rating
Lesion reaction Condition Nodal Lesion Color reaction
length (cm) of top  transgression  width

TPJ04-768 5.35 MR 0.19 1.00 2.20 1.27 MR MR
UTe05-102 7.07 MR 0.05 1.27 2.00 1.27 MR MR
UTe05-110 6.90 MR 0.04 1.13 1.67 1.27 MR MR
UTe05-112 10.70 MS 0.89 1.00 2.27 1.33 MS MS
KKO07-250 3.08 R 0.05 0.60 2.07 1.10 R R

KKO07-599 4.13 R 0.17 0.87 1.67 1.07 R R

KWT-07 6.01 MR 0.22 0.73 1.87 1.33 MR MR
KK11-158 20.12 MS 1.00 1.47 1.87  2.00 S S

KK12-050 6.31 MR 0.19 0.83 2.13 1.33 MR MR
KK12R-076 3.85 R 0.25 1.13 1.73 1.53 MR MR
KK12R-186 15.40 MS 0.61 1.60 2.40 1.60 S MS
KK13-114 12.84 MS 0.44 1.07 2.27 1.27 MS MS
KK13-171 6.8 MR 0.00 0.64 1.40 1.13 R MR
KK13-203 6.23 MR 0.15 0.54 2.07 1.40 MR MR
KK13-263 35.00 HS 0.73 1.10 3.00 1.73 HS HS
KK13-330 11.17 MS 0.53 1.27 2.13 1.27 MS MS
KK13-470 4.76 R 0.16 0.59 1.80 1.27 R R

KK13-483 8.55 MR 0.28 0.41 2.00 1.27 MR MR
K88-92 9.80 MR 0.35 0.78 2.00 1.80 MR MR
LK92-11 6.85 MR 0.03 0.57 1.53 1.33 MR MR
U-Thong 2 20.58 S 0.47 1.53 2.27 1.67 MS S

Khon Kaen 3 5.01 MR 0.51 1.13 2.00 1.20 MR MR
E-Hieo 21.90 S 1.00 1.07 3.00 1.33 S S

* Score and reaction rating adapted from Srinivasan and Bhat (1961);, Dela Cueva et al., (2019)
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luduveddsaudn d151auazduuniaie S. scitamineum Mmewaila PCR uaznsiagudmngly
Wos9is 8 lalaian fawdlnsiues (Smut-F/Smut-R) wuindianuduiusniaiugnssuuazaaendaniui
98 Wasiiud (Fig. 12) Wianaaaunnuguusilunisfinlsn lnsuddendeesmeasuuiuasealesiudes

Wug Marcos uag LK92-11 wudilelaan 1 dauguunsslunisiialspuniign (Table 17)

MR

HS

i

)

Fig. 11 Red rot incidence of bioenergy sugarcane genotypes

S3_C01_03.ab1

S6_F01_06.ab1

S1_AD1_01.ab1

S5 E01_05.ab1

S8 HO1_08.ab1

S9_A02_01.ab1
KU991107.1_Sporisorium_scitamineum_isolate_Ss_96007_bE_mating_type_protein_gene_partial_cds
S7_G01_07 ab1

S2 B01_02.ab1

S4_D01_04.ab1
KU991108.1_Sporisorium_scitamineum_isolate_Ss_97009_bE_mating_type_protein_gene_partial_cds
MZ926873.1_Sporisorium_scitamineum_mating_type_bE2_(bE2)_gene_partial_cds

MZ926872.1_Sporisorium_scitamineum_mating_type_bE1_(bE1)_gene_partial_cds

—

; Fig. 12 Genetic relationship of S. scitamineum isolates.

Table 17 Smut infection percentage of inoculated sugarcane buds with different isolates

Varieties /Treatment Smut infection (%)
1) Isolate 1 inoculation on Marcos 100 c
2) Isolate 2 inoculation on Marcos 75 ¢
3) Isolate 3 inoculation on Marcos 82 c
4) mock inoculation on Marcos (control) O0a
4) Isolate 1 inoculation on LK92-11 58 b
5) Isolate 2 inoculation on LK92-11 52b
6) Isolate 3 inoculation on LK92-11 55b
7) mock inoculation on LK92-11 (control) 0a
Mean 53
CV. (%) 15.7

Means in the same column followed by the same letter are not significant differences at p = 0.05 by DMRT
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3.2 HANAANILARTUASY (Output)

NaWdAnN | wau | v waHART | Swau | e | seaziBuanandn GAGLIE
GREVECN W \Andiuaie u
1Louaty 1 Fos | unews 2 Bos | Luvemninaue | vwdeslaau KK07-599 Trinald
unANITY Wauely melUanes 3o fwumangudgega wiiu 471
(Manuscript) QUEITEEATT fneamnsliviy | @as/nn. dunswdauiaiiony
Mg doulaluingiv | mnvudeslaau Kk13-203 Tsf
s Al Tunswdeudaiiny | Ysues Snssiasgavednis
24 Usgind (vnguil 1) HAR wagNalATinugIEnviniy
2566 ALY 1246, 42 uay 341 dns/nn.
NYATAENS audd leuszisiudneniw
UINERY vosudosiinanldiieidu
YUY Togaulunisudsuiaing wus
anes 2 Winandnvudosuay
HalARUIIg ufasn 14.5
fu/ls wae 1,998 u/ls
mudwy uilinaladmuluns
naaouiies 260 13/15 Andu
13% YeInalalvunime g
vaurfidoslaau KK13-203 1%
nawdnyudes 8.27 fiu/ls T
HALAUINNITNAGBIEER
wihiu 687 13/ls Aelu 74.2%
YoAlATNUMmgua
PATGPRIRIGITG nsusvinveutamewmailn
melvanes 3o PCR uagnagaun1siinlsalag
miszul,%amma 35 wound pinprick wag
Tsaudeuaziiien wound plug 11 2 33l¥wa
wundludeslay donnodiu 35 wound
Anwagdugiuinen | pinprick ansnanszeziaily
wayISenTIINeN nsnaaeuUfisennisiialsn
WAZNINAIWINTG NAY 2 1iou haiies 2
Usziilsaiinandy | dUani daunsfinunlsauden
(gl 2) woniteuiavdld S1uu 8 loly
1an Nageunsinlsakddnlay
wrdanieansuyiuaeyales
o 5. scitamineum wut lo
Toiand 1 fenuguusduns
{irlspanniign
2.5uluy 3 nseuiu | 1. lmaudes 3 nszu | Lleaaudesyed lnaudesynl 2556 laun
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AMANUIN

AANUIN 1

AM919WUIN 1 Red rot scoring and resistance rating based on the 0-9 scale

Symptoms Numerical Severity of Total Resistance rating
scale symptom Score
Condition of top 0 Green 0.0-2.9 Highly Resistant (HR)
1 Yellow/Drying
Nodal transgression 0 Node of 3.0-3.9 Resistant (R)

Inoculation (NI)

1 NI + 1 node
2 NI + 2 node 4.0-4.9 Moderately Resistant
3 NI + >3 node (MR)
above
Lesion width 0 No lesion spread 5.0-5.9 Moderately Susceptible
(MS)
1 Spread 25 %
2 Spread 50 % 6.0-6.4 Susceptible (S)
3 Spread >50%
Color 0 No color >6.5 Highly Susceptible
1 Red-Dark Red (HS)

2 Brow-Black

Adapted from Sirinivasan and Bhat (1961)

13190 UIN 2 Red rot lesion length of the wound pin prick method

Lesion lengths (cm) Reaction category

0.0-0.9 Highly Resistant HR

1.0-4.9 Resistant R

5.0-10.9 Moderately Resistant MR
11.0-20.9 Moderately Susceptible MS
21-29.9 Susceptible S

>30 Highly Susceptible HS

Adapted from Dela Cueva et al., (2019)
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ABSTRACT

Sugarcane series 2018 were breeding in 201B-1017 this experiment we
conducted at Khon Kaen Field Crops Research Center, Tha Fhra site and Lo
Horticulture Research Center. There had 445 combinations with 17,561 seedling
Sugarcane series include F, progenies of sugarcane and sugarcane were 36
combinations with 15,538 seedlings. BC, progenies of sugarcane and sugarcane were |
combinations with 1,156 seedlings and F; progenies of sugarcane and Soccharw
spontanewn were 33 combinations with B6T seedlings. These progenies were selected
1" selection stage by family selection 3 replication compared with KK3, KBBE-92 an
LK92-11 and mass selection from stool selection with expect in high yield (heigh

stalk/stool, diameter, brix, disease and pith), 194 clones from B7 combinations we

Lanaqsusznaunqsﬂsgﬁua%’]n"s selected. The selected clones were taken to select in 2 selection stage by Augments

Randomized Complere Block Design, with KK3, KB88-%2, LKFZ-11 and KKOT-250 :

o o =i checdking variety, selected clone decided from good agricultural characteristics, 68 clone
UndUanasIulIzal .

from 48 combinations were selected and continue to preliminany yield trial.

Keyward: Sugarcane, Selection, Hybrid
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N|CA Regional Summit 2021 ‘ﬁm

Smart production for sustainable food systems ASIf

16-17 NOVEMBER 2021
NAKHON RATCHASIMA, THAILAND + ONLINE

Day 1 Tuesday 16 November 2021

Registration and Morning Coffee
(Foyer, Ground Floor)

Official Opening Ceremony
(Main Room, Ground Floor)

Morning session

& UN Summit - How to transform food systems by using|Sugarcane improvement in Thailand
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Tapioca Starch Industry Future

Multipurpose Sugarcane: TPJ04-768  KK1: wauuwnu 1

03-4-331

A1801 56 Cpm)(Th

Sdger Yield 93 t/ha Fier Yield 153 tha
Fiber 16,6%

RAWEEWAN CHUEKITTISAK
- Khon Kaen Field Crops Reseacch Conter
g Fiwld and Renewable Energy Crops Messarch lnstitule

Biogas Yield 3,103 mi/ha

CH, 56.3% : CO, 43.7%
AGRI TECHNICA ASIA & HORTI ASIA REGIONAL SUMMIT 2021
Smart production for sustainable food systems ﬁ Electric Power 3,724 kwha
16-17 NOVEMBER 2021, NAKHON RATCHASIMA, THAILAND + ONLINE CONNECT aa—
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Collaborative DOA & JIRCAS

Cane Yield 93 tons/ha

Sugar Yield 9.31 tons/ha

Fiber Yield 15.31 tons/ha
s 9.8
% Fiber 16.6

U35818 1304 Sugarcane Improvement in Thailand #uszuueaulal DLG CONNECT luau
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