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Table 1. Analysis of off-type plants of rice grown in the three-step propagation nursery in the first crop season of

2005
Code* Cultivars Phenotype ¥ Genetic result * Seed class Collection site
O1-1 TK8 Normal type Identical genotype Registered seed  Beidou township,
01-2 Tall Identical genotype Changhua county
02-1 TK8 Normal type Identical genotype Registered seed Beidou township,
02-2 Long awn 0.18 genetic distance Changhua county
02-3 Long awn 0.18 genetic distance
03-1 TKS5 Normal type Identical genotype Foundation seed Pingtung city,
03-2 Different panicle 0.04 genetic distance Pingtung county
04-1 KH145  Normal type Identical genotype Registered seed Wandan township,
04-2 Mix indica and japonica type Hybrid progeny (low heterozygosity) Pingtung county
05-1 KH145  Normal type Identical genotype Registered seed  Tianzhong township,
05-2 Tall Identical genotype Changhua county
06-1 TC191 Normal type Identical genotype Registered seed  Beidou township,
06-2 Indica plant type, awn Identical genotype Changhua county
07-1 TNG71  Normal type Identical genotype Registered seed Wufeng township,
07-2 Tall, long grain, awn Variety mixture, TCS10 Taichung county
08-1 TNG71  Normal type Identical genotype Registered seed Wufeng township,
08-2 Tall, long grain, awn Variety mixture, TCS 10 Taichung county
09-1 TNG71  Normal type Identical genotype Registered seed Wufeng township,
09-2 Tall, long grain Variety mixture, TCS 10 Taichung county
010-1 TNG71  Normal type Identical genotype Registered seed Wufeng township,
010-2 Early maturity, dwarf 0.1 genetic distance Taichung county
Ol11-1 TNG71  Normal type Identical genotype Registered seed Wufeng township,
O11-2 Early maturity, dwarf 0.1 genetic distance Taichung county
012-1 TKI14 Normal type 0.06 genetic distance Registered seed  Gukeng township,
012-2 Awn 0.13 genetic distance Yunlin county
O13-1 KHI139  Normal type Identical genotype Registered seed  Fuli township, Hualien
013-2 Tall Identical genotype county
Ol14-1 TYI1 Normal type Identical genotype Certified seed Fangliao township,
014-2 Early maturity, awn 0.5 genetic distance Pingtung county
014-3 Early maturity, large grain ~ Hybrid progeny (high heterozygosity)
014-4 Large grain, awn Hybrid progeny (high heterozygosity)
0152 TYI Awn Hybrid Progeny (high heterozygosity) Certified seed Fangliao township,
Pingtung county
0l16-1 TK14 Normal type Identical genotype Registered seed  Zhudong township,
016-2 Awn 0.17 genetic distance Hsinchu county
016-3 Early maturity, dwarf, Hybrid progeny (low heterozygosity)
017-1 TKI14 Normal type 0.04 genetic distance Certified seed Fangliao township,
017-2 Tall Identical genotype Pingtung county
017-3 Tall Identical genotype
018-1 TKI14 Normal type Identical genotype Registered seed  Xiangshan dist.,
018-2 Late maturity, tall Hybrid progeny (low heterozygosity) Hsinchu city

* Sample code: (1) first code = collection site and (2) second code: 1=normal plant and 2, 3 or 4 = off-type plants.

¥ The phenotype of off-type plants was based on comparison with normal plants at the same sampling location in the first crop
season of 2005.

* The genetic component of off-type plants in the first crop season of 2005 was based on comparison with the plants from
foundation seeds planted in the second crop season of 2004.
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Table 2. Analysis of off-type plants in certified seeds of Japonica rice cultivar TK14 grown in the second crop season

of 2005 at Hsinchu county

Code“  Phenotype” Genetic result *

Collection site

019-2 Tall, high shattering
019-3 Tall

020-2 Tall, high shattering
021-2 Tall, late maturity
021-3 Tall » long grain TK14 x TCS10
021-4 Tall, late maturity, awn
022-2 Tall, long grain

023-2 Tall, grown between rows

024-2 Tall Identical genotype, TK14
024-3 Tall TY1 hybrid progeny (low heterozygosity)
025-2 Tall TK14, 0.11genetic distance

026-2 Long grain

026-3 Tall, grown between rows
027-2 Long grain

028-2 Dwarf, early maturity
029-2 Tall

029-3 Late maturity

TK14 hybrid progeny (high heterozygosity)
TK14 hybrid progeny (high heterozygosity)
TK14 hybrid progeny (high heterozygosity)
TK14 hybrid progeny (low heterozygosity)

TK14 hybrid progeny (high heterozygosity)
TK14 hybrid progeny (high heterozygosity)
Identical genotype, TK14

Variety mixture, TCS10

TCS10, 0.1genetic distance

Over 0.5 genetic distance, near Indica type
Over 0.5 genetic distance, near Indica type
Over 0.5 genetic distance, near Indica type
Over 0.5 genetic distance, near Indica type

Zhudong township
Zhudong township
Zhudong township
Xinpu township
Xinpu township
Xinpu township
Xinpu township
Qionglin township
Guanxi township
Guanxi township
Guanxi township
Xinfeng township
Xinfeng township
Zhubei city

Xinpu township
Xinpu township
Xinpu township

* Sample code: (1) first code = collection site and (2) second code: 2, 3 or 4 = off-type plants.
¥ The phenotype of off-type plants was based on comparison with normal plants at the same sampling location in the second crop

season of 2005.

* The genetic component of off-type plants in the second crop season of 2005 was based on comparison with the plants from 2005

registered seeds of TK14.
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Fig. 1. The cluster analysis of off-type plants of rice in the three-step propagation nursery in the 2005 crop season,
compared to the plants from foundation seeds of the second crop season of 2004. (" Off-type plant sample code: (1)
first code: cultivar, (2) second code: collection site, and (3) third code: 1 = normal plant and other numbers = off-type
plants.)
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4. BRE 1 5%~ G 14 SRELGA 14 BREIRR O16-3 ~ 018-2 B
Table 4. Allelic composition of 8 SSR loci in the off-type plants O16-3 and O18-2 of cultivar TK14, compared to the

cultivars TY1 and TK 14

RM 164 RM215  RM243 RM266 RM2661 RM333 RM440 RM567
Sample (bp) (bp) (bp) (bp) (bp) (bp) (bp) (bp)
TK14 296 149 113 120 - 179 168 254
TY1 264 146 111 136 110 210 171 256
016-3 1* 264,296 146 111 136 110 179 168, 171 256
016-3 2 296 146 111 136 110 179 168, 171 256
016-3 3 264, 296 146 111 120, 136 110 179 168, 171 256
0182 1 264, 296 146 111 120, 136 110 179,210 168, 171 254
0182 2 264 146 111 136 110 179,210 168, 171 254

 Off-type plant sample code: (1) first code = sampling location, (2) second code = number of off-type plant, and (3) third code =

number of progeny of off-type plant.
¥ The null allele in RM2661 SSR locus.
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Table 5. Allelic composition of 11 SSR loci in the off-type plants O4-2 of cultivar KH145, compared to the cultivars

TS2 and KH145
RM163 RMIl64 RM215 RM235 RM243 RM266 RM2661 RM333 RM426 RM440 RM70

Sample (bp) (bp) (bp) (bp) (bp) (bp) (bp) (bp) (bp) (bp) (bp)
TS2 164 252 144 107 111 126 108 204 219 209 205
KH145 127 296 149 97 111 120 Y 219 147 168 164
042 1% 136,164 252,266 146 143 111,117 118 1o 176 221 204,209 207
04-2 2 136, 164 252,266 146 143 111,117 118 110 176,204 221 204,209 207
04-2 3 136 266 146 143 111 126 108 176,204 221 204 207
04-2 4 136 266 146 143 111,117 126 108 176,204 221 204 207
04-2 5 136 266 146 143 111,117 126 108 176,204 221 204 207
042 6 164 252 146 143 117 118 110 176,204 221 209 207

 Off-type plant sample code: (1) first code = sampling location, (2) second code = number of off-type plant, and (3) third code =

number of progeny of off-type plant .
¥ The null allele in RM266I SSR locus.
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Genetic Analysis of Off-Type Plants of Rice in the Three-Step
Propagation Nursery'

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

Abstract

Wu, D. H. and K. K. Hwu. 2011. Genetic analysis of off-type plants of rice in the three-step propagation nursery. J.
Taiwan Agric. Res. 60:197-210.

The objective of this study was to determine the genetic composition of 40 off-type plants of rice
(Oryza sativa) from 29 sampling locations in the three-step propagation nursery. Twenty-three simple
sequence repeat (SSR) markers capable of identifying the 22 superior rice varieties produced in Taiwan in
2004 and 2005 were used in this study. Foundation seeds from the second crop of 2004 were used to
establish standard genetic profile of the 22 rice varieties. Results of allelic composition analyses showed
that, among the 40 rice off-type plants tested, 8 cases were identical to the standard genotype profile, 8
cases were other genotypes within variety, 6 cases were variety mixture, 13 cases were hybrid progeny
and 5 cases were unknown variety. These results suggest that the off-type plants of rice were mostly
originated from natural hybridization, mixture of varieties and low genetic uniformity within variety. In
order to improve efficiency of the three-step propagation nursery for production of superior rice varieties
with genetic purity, it is necessary to establish guard rows in the field to prevent outcrossing by foreign
pollen, conduct one more generation for single plant selection during breeding programe and rogue out
off-type plants and foreign variety from seed producing nurseries.

Key words: Rice, Oryza sativa, Three-step propagation nursery, Off-type plant, Simple sequence
repeat.
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