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ABSTRACT

Sugarcane breeding program requires a diverse genetic base for a new
development varieties based on the desired objectives. Morphological and the
important agronomic traits were very important for identifying sugarcane germplasm.
These data will record in computer program which can be searched easily. The
experiment was conducted during 2011-2015 at Khon Kaen Field Crops Research
Center (Thaphra site) using 489 accessions of exotic sugarcane germplasm. The
experimental design was Augmented Randomized Complete Block Design. Khon Kaen
3, Khon Kaen 80, and K88-92 varieties were used as standard checks. Only 443
accessions expressed the certain features for data recording. The record are plant cane
to ratoon 2. The results showed that the cane yield ranged from 0.2 to 23.8 kg/m?
(mean 7.2+3.7 kg/m?) and 16 accessions had cane yield more than 15.6 ke/m? in plant
cane. The cane yield in ratoon 1 and ratoon 2 ranged from 0.1-21.8 and 0.1-10.6 kg/m?
. Sugar yield ranged from 0.03 to 3.02 kg/m? (mean 0.83+0.5 kg/m?) with 16 accessions
had sugar yield more than 1.91 kg/m? in plant cane. Sugar yield in ratoon 1 and
ratoon 2 ranged from 0.02-2.81 and 0.01-1.0 kg/m? Although, millable stalk yield
ranged from 1.1 to 30.9 stalks/m? (mean 7.7+3.6 stalks/m?). 10 accessions had stalk
number between 16.4 to 30.9 stalks/m? in plant cane. Millable stalk in ratoon 1 and
ratoon 2 ranged from 1.0-28.4 and 0.6-20.5 stalks/m?. Commercial cane sugar (CCS) was
found from 9.0 to 16.6 % (mean 12.0+1.8%) but 20 accessions had CCS content greater
than 15.4 to 16.6 % in plant cane. The CCS in ratoon 1 and ratoon 2 ranged from 8.5-
15.2 and 4.2-20.5 %. Stalk diameter ranged between 1.3 to 3.3 cm (mean 2.3 +0.3 cm)
8 accessions had stalk size between 3.0 to 3.3 cm. For flowering, some accessions

flowered between late October to January in every year. There were very high



variations in blooming periods. Morphological characteristics most of varieties had erect
stool growth habit and curved internode shape. Other characteristics were different
and diverse. All of the morphological and agronomic data were recorded in the

Microsoft Excel that is convenient for utilization in the future.

Key-words : sugarcane, germplasm, morphology, agronomic characteristic
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Table 1 Code and source of cane accessions from various countries

No. | Code of cane accession Source of cane accessions
1 Asawa -
2 B Barbados
3 BO Province of Bihar and Orissa, India
a4 C Cuba
5 Co Sugarcane Breeding Institute Coimbatore,
India
6 CoS Crossing at Coimbatore, India
7 us, CP Canal Point, Florida, USA.
8 F Formosa, Taiwan
9 Fiji Fiji
10 H Hawaii, USA.
11 Homer -




12 CB, CAC, IAC Institute Agronomico Campinas, Brazil

13 L Louisiana, USA.

14 LF Lautoka, Fiji

15 Ja Indonesia

16 M Madras, India

17 LCP, PSA, Phil Philippine Sugar Association, Philippines
18 POJ Proefstation Oost Java (East Java

Experiment Station), Indonesia

19 PT Pingtung, Taiwan

20 Q Queensland, Seedling from Bureau of

Sugar Experiment Station, Queenland,

Australia
21 ROC Republic of China (Taiwan)
22 Saipan Saipan
23 SP Sao, Paulo, Brazil
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91u3u 15 g laun CP81-1384, CP84-1198, F163, Q68, SP70-1284, CP72-2086, Ja75, QT6,
PT43-52, LF63-594, M147/44, CP80-182, CP81-1254-2, CP72-1210 uag F150 auaiau Tu
doune 2 linanAnagsening 0.1-10.6 An/m3.a. (Table 4) nandndulvgjodludae 4.2-7.8 nn./

| Ay v a I Ao v & & o cag v a v Y
m3.4. nauilinandnsalsgaidiuan 10 wug Juiugilinandngdludsslgnuazdosne



waKAAtIINATtSoEUgN BEsEWine 0.03-3.02 /M. (Table 2) Wostugdanlal
NAHARTNPNA 0.68-0.93 nn/msa. nauiliandmivadeligs Gnad1 191 nn/msa. @
U 16 Wug lawn CP84-1198, F163, Ja75, CP72-2086, Q76, F150, Q68, CP80-182, SP70-
1284, CP81-1254-2, ROC3, L64-30, F155, CP72-1210, LF82-1577uaz BO 310 sudsu
(Table 5) dhunandnialudosse 1 ogsewing 0.02-2.81 nn/msal. (Table 3) Westuddu
Tnejfinandnivna 0.56-0.82 nn./miy. nauilinandmimanelsgs @innd 1.72 an/msa)
fis1uau 14 Wus uasnandntimaludesne 2 agswring 0.01-1.0 nn./mzal. (Table 4) Wariug
dulvginandninna 0.2-0.5 nn/man. nguiilvinandninniaseligs Gnai 0.65 nn/mss)
J9m9u 10 Wug leun Co858, Co731, Co659, BO310, US66-151, US16-15-1, US66-31, QT6,
Q61 Uag Q113 A Ay

Surudiuieadelsvesdesuan agsyning 1.1-30.9 @vmsa. (Table 2) dallwgjil
Suduiuife 3.1-125 §1/nsa. fusilidnoudselsgean 10 Susuusn egszning 16.4-
30.9 a/m3.a. loun LF63-594, CP81-1384, US66-151, LF52-96, LF50-25, B34-223, US 16-15-
1, Saipan17, LF51-124 wag POJ3016 nuddiu (Table 5) dwiudwanifidnwardndnadne
doeth Snudnfuiesiolsvesdosne 1 agsyning 1.0-28.4 dv/Asy. (Table 3) dwluad
Fuuduiuife 3.0-11.5 §1/n3.4. Snudniuifedselsuesdesne 2 egszning 0.6-20.5 &/
p34l. (Table 4) dwlyaidwauduiuifer 5.0-106 d/m3a. ugilisnudvelsgagn 11
JUAULIN BYTEMIN 6.5-20.5 §1/MTu. WA Saipanl?, US66-151, US66-32, CP81-1384,
LF63-594, Co858, Co659, CB4T7-15, F152, Q61 kag Q76 MuaInu
PNNaveIRNEITUS ST RanAauazswudAuiesludesns 2 (Figure 6) Wululufiams
\Aea

AFTeaY0I00YUgN BgTENINe 9.0 -16.6 % (Table 2) i1 44 WusliAFTeau1NNI
14.2 % Fsnnninwiugasiaaey (Vouuny 3, Youunu 80 uay 1A88-92 fiAdTiea 14.2, 11.6,
11.5 %mudsy) nauiussiendTieagsan 20 Susuusn egsening 15.4-16.6 % léun Q142,
CP81-1254-1, Q120, Q146, Q79 -1, CP85-1308, Asawa, Q85, ROC3, LF82-1577, Q141,
Waya, CP77-403, CP81-3388, Phil63-17, Q101, Q84, Q79 -2, H47-4991 waz Q117 a1uasu
(Table 5) dilvigjazifuiuganasznamddldinandsemeooansde
AFTioaludosns 1 ogsewing 8.5 -15.2 % (Table 1) 39 Wuglen3Tioaunnni1 14.0 % &

a1 aA

WINNINMUEATIVADU (VoUMAY 3, YoULAY 80 Way \A88-92 HA@Tiea 13.8, 11.4, 11.2 %

¥ v
IS £ a1 aA = ! 1

Muaay)  duAddiealudesne 2 WeugdlnyiiAddieaauniteesUan laeilaneg

v Y

e

Ly

SEWING 4.2-20.5 % (Table 4) & 35 WWu

= aa

L3 1 1 d! 1 U s

ﬁqllﬂ'lsﬁ"maﬂﬂqﬂﬂjq 14.2 % %ﬂﬂ']ﬂﬂ']qwuqmiﬁﬁlaau
aa Aa
il

Hoa 13.6, 11.2, 11.8 % audiu) nquugnile1d

=

(VOUNY 3, VOULAY 80 LAY M88-92 AN
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Table 2 Minimum, maximum and average agronomic characteristics in plant cane of 443 exotic

sugarcane germplasm at Khon Kaen Field Crops Research Center in 2011 - 2012.

No. Agronomic traits Minimum Maximum Average+ SD
1 Caneyield (kg/m?) 0.2 23.8 7.243.7
2 Sugar yield (kg/m?) 0.03 3.02 0.83+0.5
3 Stalk no. (stalks/m?) 1.1 30.9 7.7+3.6
a4 CCS (%) 9.0 16.6 12.0+1.8
5 Purity (%) 40.2 93.9 78.5+7.4
6 Tiller 1.0 11.2 5.441.6
7 Stalk length 12 month (cm) 95.6 347.6 226.7+36.0
8  Stalk diameter (cm) 1.3 3.3 2.3+0.3
9  Internode length (cm) 29 29.2 14.842.4
10 Fiber (%) 8.5 19.0 12.4+1.9

Table 3 Minimum, maximum and average agronomic characteristics in ratoon 1 of 443 exotic

sugarcane germplasm at Khon Kaen Field Crops Research Center in 2012-2013.



No. Agronomic traits Minimum Maximum Average + SD
1 Cane yield (kg/m?) 0.1 21.8 6.843.4
2 Sugar yield (kg/m?) 0.02 2.81 0.65+0.3
3 Stalk no. (stalks/m?) 1.0 28.4 7.243.5
a4 CCS (%) 8.5 15.0 11.4+1.5
5 Purity (%) 39.8 92.8 76.4+7.2
6 Tiller 1.0 10.1 4.8+1.8
7 Stalk length 12 month (cm) 70.0 232.6 156.5+38.0
8  Stalk diameter (cm) 1.1 32 2.140.5
9  Internode length (cm) 1.2 18.0 10.0+3.2
10 Fiber (%) 8.2 18.0 12.0+1.6

Table 4 Minimum, maximum and average agronomic characteristics in ratoon 2 of 250 exotic

sugarcane germplasm at Khon Kaen Field Crops Research Center in 2013-2014.

No. Agronomic traits Minimum Maximum Average + SD
1 Cane yield (kg/m?) 0.1 10.6 2.0+1.5
2 Sugar yield (kg/m?) 0.01 1.0 0.01+0.1
3 Stalk no. (stalks/m?) 0.6 20.5 2.7+3.2
4  CCS (%) 4.2 20.5 10.5+2.6
5  Fiber (%) 4.2 23.7 11.7+1.3
6  Stalk length 12 month (cm) 33.5 230.5 138.6+35.0
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Figure 1 Average brix value (%) and standard deviation of 443 exotic sugarcane germplasm from

7 months to 12 months after planting.
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Figure 2 Correlation of stalk length after harvested and high stalk at 4 months of 443 exotic

sugarcane germplasm.
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Figure 3 Correlation of cane yield and stalk length after harvested of 443 exotic sugarcane

germplasm.
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Figure 4 The relationship of the spectrum and analysis of compounds in the juice of exotic

sugarcane germplasm.
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Figure 5 The relationship of the spectrum and analysis of fiber of exotic sugarcane germplasm.
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Figure 6 Correlation of cane yield and millable stalk yield after harvested in ratoon 2 of 250

exotic sugarcane germplasm at Khon Kaen Field Crops Research Center in 2014.



Table 5 The best clones for cane yield, stalk number, sugar yield and CCS of 443 exotic sugarcane germplasm at Khon Kaen Field Crops Research Center

in 2011 - 2012.
No. Varieties Cane yield No.  Varieties Stalk number No. Varieties Sugar yield No. Varieties CCS (%)
(kg/m?) (stalks/m?) (kg/m?)
1 CP81-1384 23.8 1 LF63-594 30.9 1 CP84-1198 3.02 1 Q142 16.6
2 CP84-1198 21.4 2 CP81-1384 28.1 2 F163 2.81 2 CP81-1254-1 16.5
3 Jar5 20.0 3 US66-151 27.1 3 Jars 2.79 3 Q120 16.2
4 F163 19.5 4 LF52-96 21.4 a CP72-2086 2.45 4 Q146 16.1
5 SP70-1284 18.9 5 LF50-25 20.4 5 Q76 244 5 Q79 -1 16.1
6 Q68 18.4 6 B34-223 18.4 6 F150 2.30 6 CP85-1308 16.1
7 CP72-2086 18.1 7 UsS 16-15-1 18.3 7 Q68 2.22 7 Asawa 16.0
8 Q76 17.9 8 Saipan17 18.2 8 CP80-182 2.15 8 Q85 159
9 pPT43-52 17.1 9 LF51-124 16.6 9 SP70-1284 2.14 9 ROC3 159
10 M147/44 17.0 10 POJ3016 16.4 10 CP81-1254-2 2.11 10 LF82-1577 159
11 US66-151 16.9 11 CP84-1198 16.1 11 ROC3 2.10 11 Q141 159
12 CP80-182 16.6 12 CP72-1210 16.0 12 L64-30 2.10 12 Waya 159
13 LF63-594 16.5 13 Co858 15.8 13 F155 1.93 13 CP77-403 15.8
14 CP72-1210 15.8 14 US66-31 15.7 14 CP72-1210 1.92 14 CP81-3388 15.7
15 F150 15.7 15 F150 15.6 15 LF82-1577 1.91 15 Phil63-17 15.7
16 CP81-1254-2 15.7 16 H44-3098 15.6 16 BO310 1.91 16 Q101 15.7
17 PT52-227 15.1 17 B34-164 153 17 Q61 1.90 17 Q84 15.5
18 BO310 14.5 18 Fijit21 14.9 18 pPT43-52 1.88 18 Q79 -2 155
19 CoS510 14.3 19 F163 14.6 19 CP81-1254-1 1.81 19 HA47-4991 154
20 Co254 14.1 20 C87-51 13.6 20 CP81-1384 1.81 20 Q117 154
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Table 6 The best early sugar accumulation clones and their agronomic characteristics at Khon

Kaen Field Crops Research Center in 2011 - 2012.

Cane Sugar Brix (%)
Flowering
Varieties yield yield

(kg/m?)  (kg/m?) (%) 7 Month 8 Month 9 Month 10 Month

LF82-1577 12.2 1.91 80 20.6 23.1 26.0 26.3
CP85-1308 10.6 1.55 100 21.1 22.6 22.8 22.9
CP63-259 2.1 0.18 100 19.7 21.5 22.8 26.3
F166 54 0.83 70 18.5 219 23.0 23.6
Homer 7.9 1.10 90 18.3 20.9 233 233
CP81-3388 8.1 1.14 100 19.2 21.5 24.0 23.3
ROC9 8.0 1.13 100 20.1 22.8 243 23.1
CP81-1254-1 11.7 1.76 80 19.3 233 20.4 24.3
H47-4991 3.2 0.57 No-flower 153 19.7 22.9 24.1
KK3 8.2 1.18 No-flower 15.6 18.9 20.9 22.1
KK80 12.4 1.45 No-flower 18.2 20.0 218 23.1
K88-92 13.4 1.55 No-flower 16.5 18.8 21.3 21.6
Min 0.2 0.03 - 9.2 10.5 13.4 9.9
Max 23.8 3.02 - 233 24.2 28.4 26.7
SD 3.7 0.5 - 2.2 24 25 25
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13. NMANUIN
ANTTLaE (Commercial Cane Sugar ; CCS) lngfuInININGRNT

CCS = 0.9433*Pol*(1-9%F)-0.5%(0.9660*Brix*(1-%F)-0.9433*Pol*(1-%F)) %39

CCS.= 0.9433*Pol*(100-F)/100 - 1/2[(0.9660*Brix*(100-F)/100)-(0.9433*Pol*(100-
F)/100)]
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Faf1 Pol = % maglasaluiides (Usinuieeazlasminvesiniaglasaiavateegly

998)
Brix = % vauddluindey (Usinasevaslnetninveswesudmianuafiazasegluindos)

%F = wWeddudlued/100 (Wesidumidolodss)



