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ABSTRACT

Molecular marker analysis was conducted for yield component characteristics: stem number per
stool, weight per stem, stem length, and stem diameter, using AFLP technique with 10 pairs of selection
primer in 170 hybrid clones obtained from cross between Kamphaeng Saen 94-13 and K 84-200 at
Cane and Sugar Research and Development Center, Kasetsart University, Nakhon Pathom. It was
carried out using RCBD with 2 replications and 1 row of 3 stools per plot having 1.5 m. of row spacing
and 0.5 m. of spacing between stools. All of yield component characters showed a significance among
clones with normal distribution. Based on molecular marker evaluation, 228 polymorphic molecular
markers were observed, in which the highest number of 31 markers were from AAG/CAT and ATT/CAG
primers. The lowest number of 13 markers was observed from AAC/CGG primers. The highest
percentage of markers was observed in multiplex distribution (41.23 percentage) and the lowest
percentage of markers was observed in simplex distribution (14.47 percentage), while duplex and triplex
distribution were presented at the same percentage (22.81 and 21.49 percentage). When the simplex
distribution was observed in every pair of primers used in the study, the highest number of 6 markers
was observed from AAC/CTC primers. When the effect of simplex distribution markers to yield

component characters was evaluated, the acgg7 marker had effect in 3 characters: positive effect on
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weight per stem and stem diameter; negative effect on stem number per stool, while markers of acta6
and cgaal1 had positive effect only on stem number per stool. Moreover, the marker of ttaa9 was
observed to have positive effect on 2 characters: stem number per stool and weight per stem, while
markers of ctgg4 and acta10 had effect only on stem length. Other effects on yield component

characteristics were not found.
Keywords: Sugarcane, Yield components, AFLP, Molecular markers, QTLs
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Table 1 Mean squares and significant levels of cane yield and yield component characters of 169

hybrid sugarcane clones and their parental varieties

Source of variation

Mean square

Cane yield Stem number Weight per stem Stem length Stem diameter
per rai
Clones 22.08* 2.59** 3.617* 1670.1* 0.139**
Blocks 732.37 14.12 84.990 8097.0 1.110
Error 17.04 1.70 1.875 918.1 0.087
C.V.(%) 35.85 27.05 49.61 12.90 5.01

Note: "™ = not significant, *= significant at P< 0.05 **= significant at P< 0.01

Table 2 Cane yield and yield component characters of 169 hybrid sugarcane clones and their parental

varieties
Sugarcane groups Cane yield Yield component characters
(tons/rai) Stem per stool Weight per stem Stem length Stem diameter
(kg.) (em.) (em.)

Parental varieties

K 84-200 12.44 4.50 6.50 274.0 2.70

Kps 94-13 8.34 4.75 5.50 238.0 2.58
Hybrid clones

Maximum 21.52 8.50 10.60 312.3 3.70

Minimum 4.55 2.50 2.62 124.5 1.77

Average 11.54 4.83 5.93 235.2 2.76
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Figure 1 Distribution of cane yield (a) and yield component characteristics (weight per stem (b),
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Table 3 Correlation coefficient among cane yield and yield component characters in 169 hybrid

sugarcane clones and their parental varieties.

Traits Stem per stool  Weight per stem Stem length Stem diameter
Cane yield 0.3980** 0.1914* 0.1230™ 0.0549"™
Stem per stool -0.0757"™ 0.0613" -0.2084**
Weight per stem 0.5539* 0.6409**
Stem height 0.1521™

Note: " = not significant, *= significant at P< 0.05 **= significant at P< 0.01
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et al. (2013) lednwfiddaaariniuie 15.8
LA3aInaNg V%ft@j primer s wn polymorphic
§98 ldun ATT/CAG uaz AAG/CAT wiriu 31
la30dwany J0989u1ldun ACGICAA uaz
ACTICGG $1%3% 29 LA389MuNY daug primer

Nl wInaIasnuaNdn polymorphic Ndn

1éun AAC/ICGG AAC/CTA AAC/CTTT uac
ATT/CAA 431U mLviNNY 13, 16, 16 kaz 17
LASDIRNY INEIRL LazIdanTIRaUS NI
msm:mmTwauwiazm%"ammUImaqa lag
4% Chi square fiszduNBAAY LN TL 95%
WUIN Lﬂ’%iaq‘ﬁmﬂimaqaﬁmimzmyﬁmuu
multiplex wwnﬁqmﬁwﬁ’u 41.23% wac
m'%iawmﬂImaqaﬁﬁmsm:myéfumu
simplex ﬁayﬁ'qmﬁwﬁ‘u 14.47% &1 %
m’%‘awmﬂimaqaﬁﬁmim:mmﬁLLmJ duplex
way triplex SA1lnaLAuInUHIAY 22.81 uasz
21.49% a1u816U lanng primer WUNT3

NILBAIVBILATDIRUN UI&IL@Q&Y‘]ﬂLL‘U‘U



13 Inemansuazinalulad yninenaeinsamans 1 8 alufi 2 2562 18

Table 4 Polymorphic band and segregation of 10 amphified fragment length polymorphism primer

combination at P < 0.05

Primer combination Number of Segregation
Polymorphic Simplex Duplex Triplex Multiplex
bands 1:1 11:3 13:1 >13:1
AAC/CGG 13 3 4 2 4
AAC/CTA 16 3 3 4 6
AAC/CTC 24 6 3 9 6
AAC/CTT 16 2 9 1 4
AAG/CAT 31 1 5 7 18
ACC/CAC 22 4 6 5 7
ACG/CAA 29 3 10 7 9
ACT/CGG 29 4 2 5 18
ATT/CAA 17 3 4 3 7
ATT/CAG 31 4 6 6 15
Total 228 33 52 49 94
Average 22.8 3.3 5.2 4.9 9.4
Percentage 100 14.47 22.81 21.49 41.23

Note: A = Adenine, C=Cytosine, G=Guanine and T=Thymine
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Table 5 Marker effect and significant associations between simplex markers and traits at P < 0.05

Markers Parental Stem no. Weight per Stem length Stem
variety per rai stem diameter
R®  Effect R®>  Effect R®>  Effect R®  Effect
acgg?7 - 3.3 -0412 25 0.407 - - 29 0.090
acta 10 Kps 94-13 - - - - 1.8 9.996 - -
acta 6 * 34 0423 - - - - - -
cgaali * 3.3 0.416 - - - - - -
ctgg 4 - - - - - 24 8.906 - -
ttaa9 * 34 0.097 3.7 0.495 - - - -
Note: * = present in both Kps 94-13 and K 84-200
- = not present in either Kps 94-13 nor K 84-200
A = Adenine, C=Cytosine, G=Guanine and T=Thymine
a7l 1ON&15D19D9

NamsemﬁmauLﬂ%aa%wwﬂIuLaan@ﬂ’i'ﬁ'
AFLP lauldg primer 10 drindaad13@L8uta
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m%wmﬂmaqaﬁﬁmsmzmU@Ta b1
multiplex NINNFA (41.23%) LAWY simplex
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A o A Aa
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