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Table 1. The sample list of all rice materials in this study
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2004 2™ season
Cultivars ~ Breeding institute * seed level 2005 1% season registered seeds *
HL19 Hualien DARES Breeder, Foundation —
HL20 Hualien DARES Breeder, Foundation 109 (Foundation)
KH139 Kaohsiung DARES Foundation 69, 93, 94
KH143 Kaohsiung DARES Foundation —
KH145 Kaohsiung DARES Foundation 13 (Foundation), 44
TC191 Taichung DARES Breeder, Foundation 84
TCS10 Taichung DARES Breeder, Foundation 89, 95, 96
TCSnGll ~ Taichung DARES Breeder, Foundation 99
TKO02 Tainan DARES Breeder, Foundation 16, 47, 68, 72
TKO04 Hualien DARES Breeder, Foundation —
TKOS Kaohsiung DARES Foundation 1, 14,22, 105
TKO8 Tainan DARES Breeder, Foundation 17,18, 21, 23, 24, 28, 29, 39, 40, 41, 42, 43, 64,
74,90, 110, 113, 114
TKO09 Taichung DARES Breeder, Foundation 59, 65,75, 76, 85, 88
TK11 Kaohsiung DARES Foundation 15
TK14 Taoyuan DARES — 19, 20, 60, 97, 102, 104, 105
TK16 Hualien DARES Breeder, Foundation 25,26, 30, 31, 45, 50, 51, 62, 63, 108
TK17 Tainan DARES Breeder, Foundation 27
TKGlu3 Tainan DARES Breeder, Foundation 32
TKGluS Taichung DARES Breeder, Foundation 100
TNI11 Tainan DARES Breeder, Foundation ¥
TNG71 Agricultural research institute = 38, 49, 56, 57, 61, 66, 70,71, 73,77, 87,91, 98
TNGlul0  Tainan DARES Breeder, Foundation 33
TNGS22 Chia-Yi Agricultural Experiment ~ Breeder, Foundation 53 (Foundation)
Station, TARI
TT30 Taitung DARES Breeder, Foundation 46
TYO1 Taoyuan DARES — 103

“ DARES, District Agricultural Research and Extension Station; TARI, Taiwan Agricultural Research Institute.
¥ The sample number continued with Seed Testing Laboratory, COA.
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Table 2. The basic data of 23 SSR loci which are polymorphic among 25 varieties

Locus Ch.” Anneal Temp. Allele no. PIC. Panel Reference”
RM105 9 60 3 0.2310 3 (e)
RM120 11 60 2 0.1207 5 (a)
RM159 5 60 3 0.5994 3 (c)
RM163 5 60 4 0.5848 12 (a)
RM164 5 60 4 0.6639 1 (a)
RM167 11 60 3 0.4537 8 (a)
RM210 8 60 4 0.4225 4 (b)
RM211 2 60 2 0.2248 10 (e)
RM214 7 60 4 0.2851 9 (b)
RM215 9 60 3 0.5744 13 (e)
RM223 8 60 3 0.5224 5 (b)
RM235 12 60 4 0.5973 11 (b)
RM243 1 60 3 0.2789 6 (e)
RM247 12 60 3 0.5307 7 (b)
RM266 2 55 8 0.6826 1 (©)
RM2661 2 55 2 0.2830 1 -
RM276 6 55 3 0.5994 2 (©)
RM297 1 60 5 0.5099 6 (e)
RM333 10 55 12 0.8616 2 (©
RM426 3 60 4 0.5224 3 (d)
RM440 5 60 4 0.3809 4 (©)
RMS567 4 60 4 0.6909 2 (©)
RM70 7 55 5 0.5120 1 (b)

“Ch., Chromosome; Anneal Temp., Anneal Temperature; PIC., Polymorphism Information Content.
¥ (a) Wu & Tanksley 1993; (b) Chen et al. 1997; (c) Temnykh et al. 2000; (d) Temnykh et al. 2001; (¢) McCouch et al. 2002.
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2R 3. =l 139 ~ 145 BREAGA 11 ~ 16 BREU SRRl 22 5%

F5o% 4l

L B KR

Table 3. Allelic composition of 6 SSR loci in 5 varieties, including Kaohsiung (KH) 139, 145, Taikeng (TK) 11, 16,

and TainungSen (TNGS) 22

Variety RM164 RM163 RM210 RM235 RM333 RM440 Genotype Count
TK11 266 bp 129 bp 151 bp 95 bp 179 bp 168bp  TKII 1 4
171bp  TKII 2 7
168,171 bp Heterozygote 1
TK16 266 bp 129 bp 151 bp 97 bp 179 bp 168 bp TK16_1 15
296 bp 127 bp TK16 2 9
KH139 266 bp 129 bp 151 bp 95 bp 222 bp 168bp  KHI139 1 25
224 bp KH139 2 6
227 bp KH139 3 10
222,224 bp Heterozygote 1
KH145 296 bp 127 bp 149 bp 97 bp 219 bp 168bp  KHI145_1 16
151 bp KH145 2 8
TNGS22 252 bp 164 bp 153 bp 107 bp 187 bp 209 bp TNGS22_1 9
133 bp TNGS22 2 3
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TK2
_TK2'16,47,68,72"
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R_TKS 17,18,21,23,24,28,29,39,40,41,42,43,64
R_TK8 74,90,110,113,114
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TN
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R_TK16_2 25,26,30,31,45,50,62,63,108
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| R_TK5 1,14,22,105
R_TNG71 38,49,56,57,61,66,70,71,73,77,87,91
KH139_1
R_KH139_1 69,93 94
KH139_3
KH139_2
R_KH139_2 69,93 94
| TC191
I'R_TC191 84
TK11_1
R_TK11_115
TK11_2
R_TK11_2 15
R_TNG71 98
R_TY1103

TCS10

R_TCS10 89,95,96

TNGS22_1
4|j F TNGS22 53
TNGS22_2
| TCSNGI

'R_TCSNGI 99
o

R

$

I

0.0 0.2 0.4 0.8 1.0

0.6
Similarity

1. AGABEZEA 2005 55 —1E 77 pa 5O FHEE I 2004 755 I EIR IR R SRRESIATT -

Fig. 1. The cluster analysis of 77 rice registered seeds in 2005 first season that compared with 2004 second season
foundationn seed. [* Sample code: (1) first code: F, foundation seed level; R, registered seed level; (2) second code:
variety name; (3) third code: the genotype within this variety. ** The sample number continued with Seed Testing
Laboratory, COA.].
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Fig. 2. The fluorescent bands of TK9 for the Foundation seeds in 2004 second season and the Registered seeds in

2005 first season [Foundation seeds in RM163 (A), RM164 (C) and RM235 (E); Registered seeds in RM163 (B),
RM164 (D) and RM235 (F)].
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ESHET (2006 £ » R_TNG71-98 Progeny seed) FeRIEE F B2 %4 i RM266~RM276~RM567
A LAUHEAt 2005 F-502 71 SRE S — & i BRI FHIE TN SRR A R 71 SRR EE
TRy IR W5 25 HY 24 Rt TR R S EE5— B H LRI BLAT AR i ) o0 TR AN [R] R
BT > HoASEREE R RM105 ~ RM243 ~ RM333 RBEFLRIAY (4~ & 3) -

157bp . 163 bp
|

g 144 bp 148 bp

3. R 71 5% 24 KRR T (2005) Bdimat 98 SRt 71 BEEL 24 itk EHE T (2006) £ RM105 (A, B) »
RM243 (C, D) Ed RM333 (E, F) SSR EeA[J |- .2 EAlE FRIHE R -

Fig. 3. The capillary electrophoresis result of 24 TNG71 Registered seeds (2005) and 24 R TNG71 98 progeny
seeds (2006) in RM 105, RM243 and RM333 SSR locus. [2005 TNG71 Registered seed in A: RM105 (157 bp), C:
RM243 (144 bp) and E: RM333 (221 bp, 224 bp); 2006 R_TNG71_98 progeny in B: RM105 (163 bp), D: RM243
(148 bp) and F: RM333 (218 bp)].
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® 4. OfE 71 R 2005 JFUEELFERRGT 98 BREEE 71 BT 2006 i 128 H K
Table 4. Allelic composition of 2005 TNG71 registered seed and 2006 R_ TNG71 98 progeny seed in RM105,

RM243 and RM333 SSR locus

Sample RM105 RM243 RM333 Count
TNG71 registered seed 157 bp 144 bp 221 bp 23
224 bp 1
R_TNG71_98 progeny seed 163 bp 148 bp 218 bp 24
- - M - BERE AR R L o P RE S AR B
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Rice Genetic Variation under the Three-Step Propagation System '

Dong-Hong Wu? and Kae-Kang Hwu**

Abstract

Wu, D. H. and K. K. Hwu. 2010. Rice genetic variation under the three-step propagation system. J. Taiwan Agric.
Res. 59:275-288.

Objective of this study is to determine the genetic consistency of seeds produced under three-step
propagation system. Twenty-three simple sequence repeat (SSR) markers which have full discrimination
power on 22 superior rice varieties produced in Taiwan during 2004 and 2005 were used in this study.
Breeder’s seeds and foundation seeds of these 22 varieties were used to establish standard genetic profiles
for each variety. The result shows that allelic composition of foundation seeds possessed single
genotype and was identical with breeder’s seeds in most varieties. But allelic composition of TK11,
TK16, KH139, KH145 and TNGS22 contained more than one genotype. Cluster analysis of 77
registered samples in 2005 first season and their predecessors, breeder’s seed, reveals high genetic
consistency except TK9, TNG71 and TK16. In final, it is suggested to extend one more generation for
plant selection until Fs gneration, in order to increase seed identical ratio from 87.5% to 93.5%.

Key words: Rice, Three-step propagation system, SSR, Japonica rice, Indica rice, Oryza sativa.
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