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AIERETHERNERAEN N S S ATHEES - MASEM 15
s R AIE Ry BRI AT » R TEAR A o BV AT AE 17 B BOBEER - I REAE R AT
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FIIF 53R B R S S22 6757 = (B PR AL AL ~ Hd6Hlehd 12 Ao
L HBCsF o B T4 - ER%hd1hdl hd6hd6 ehdlehdL{E S > fifElA i =
(Chien et al., 2011) = if5T4E 77 R [EHHBERAL R AT A ETE £ - 4 Sallh R i E
MER R BCaFsisth 1 A fH 510010445 - Ff# 5 1001044957555 2 L6 75EFE Mhd1 ~
ehd 18 H R RN IR BT O BRI hd6 e AR RS A > o R 2 —
THAE > T TEIAR R o T H AR A SRR 20105 —HIE 5677
K> 2011E—HATE 873K » LLBOCHFEAEEL3.3~20.4K » #XELFE67HTHE F il
1.7~2.0% -

1. L 2010 SR R 2011 S—HfE > /KRS EERR 67 9% » BOE K Fa A 1001044
SR I AL N AL ~ HhfE H B BB ERE

. Heading . Yield

Sgar:(?n Accession Genotype o;‘nheesadlng date date Yield index
’ (days)  (kgha) (%)

Second TNG 67 Hd6Hd6-hd1hd1-ehdlehdl 69.7%  4530.6% 100.0

crop of Koshihikari hd6hd6-Hd1Hd1-Ehd1Ehdl  47.3° 1502.7°  33.2
2010  NKY1001044 hd6hd6-hdlhdl-ehdlehdl 67.7° 4211.4% 930
First TNG 67 Hd6Hd6-hd1hd1-ehdlehdl 89.0° 6825.5% 100.0
crop of Koshihikari hd6hd6-Hd1Hd1-Ehd1Ehdl  74.0°¢ 5657.0° 829

2011 NKY1001044 hd6hd6-hdlhdl-ehdlehdl 87.3° 73485% 107.7
% Values of same column followed by the same letter are not significantly different at 5 % level
of least square difference test.

S LR B R E B AR AT
DI E6THR B3I S - TR 5 100104455 K0 > A B EEEsREs - s
SRR (FRL) - BT A 100104457 Rz e B 1220104 — BA{FR = 2679 A%
O A 180.3% » 20114 —HATE A7y BB 2 RE6 7 5% S ko Y FE 7. 7%E129.5% 5 7
M 5100104455 B 26758 2 Mt rE B — ~ _IIFZA SRR EE - Eot 2 i
FEESZEEEZR > LHATIE > EREEML28FL E - BUREE 51001044
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SERERIEIREE N EE E > BAUBER RO H B S B an AR AT Y
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FefiE 55100104457 ~ HO't fe S R2675E 2 REEMLIR O ITEE R AR PR - A
100104455 Z PR figamfe— ~ ZHIMES Rlem - SR6THIZ > BOLRRE » BT
SE20104F I E LA R RE 55 10010445 i % - 2011 —HAPEAIMERAE 252 © R
PR~ —TREB TR ELIZR675aE - B A 10010445507 > BOLEAR |
FAfE 100104455 2 Fe B3R 201 14— I ElS & > 20105 I ERIMERTE 2 2 - B
PARATE 5 10010445 R S RO & T A AR > Sl HAE BEARTE R - TR - T
H - R TR E SR SRR RO E R -

2. [t 2010 FFHME K 2011 FE PR AKREEZ R 67 5 ~ O K pfE A 1001044
S AR AT

. i .. Spikelet 1000
Cro Plant Panicle Panicle Panicle ple?e Fertilit ain
P Cultivar height number length weight p_ y @ )
season panicle weight
(cm) (o) (m) (@ (o) (%) (9)
Second TNG 67 929% 90" 196% 285°% 114.1% 875% 252°

crop of  Koshihikari 758° 92" 175° 147° 675° 90.8% 234°
2010 NKY1001044 97.0% 11.3% 1892% 220° 974" 8832 23.7°
TNG 67 106.9° 114 197% 3387 123.1°% 957° 26.5°
Koshihikari 97.8° 1062 169° 2.18° 80.4° 96.3% 242"

NKY1001044 114.2% 12.2° 18.1° 291" 108.1° 97.4°® 257°
% Values of same column followed by the same letter are not significantly different at 5 % level
of least square difference test.

First crop
of 2011

WRIMNR R ERE
Dl & beiestn 2 Fea R B TRE SR AN & o o I &G SR AIER3AR -
Fe 4 55 10010445 BEOR AMNBIAE AL R ~ lEE R RO RFMHEEL - 77
3.9-5.2 % - BLEOLIEIE AR - WIBBNEZR67IE > £ ZIFEA - M
T E 100104457 2 Krj F3R » HfEOK R 2010F I FEEOEAHE > 20114 —1H
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TERIBR AT EOE - 267G R RAT ¢ A 10010445% 2 ORI /MR 22
675RELIOE 2 [H] - AT 2011 — I F 7 FORBAE ¢ R & 100104455 5K [ REAE
20104 I ERIRRSH - (K ZR6THREMOE - AME2011E—H{F Z iR [E
ELHOEAHIE o BEESTTS » FEi 5100104457 7 Hs R/ NE B BLEOAHAT MBS - =
R 2 A R EER IR s B B O i A 2 2 -

7 3.~ 2010 SR R 2011 AR > KRS EERR 67 9% ~ BOE K Faff A 1001044

SR RE RSN MEIR i
Milky Base White

Cro Length  Width Thickness
Seasfn Cultivar  white  white  belly g
(%) (%) (%) (mm)  (mm)  (mm)

Second  TNG 67 123%  82% 145°% 479° 289% 1872
cropof  Koshihikari 5.2° 2.1° 21° 488* 260° 1.88°
2010 NKY1001044 5.0° 1.3° 1.9  488% 271° 1.83°
First oro TNG 67 11.4%  18.9°2 21%  461° 2857 183"
of 2011 P Koshihikari 3.8° 0.9° 1.2 498% 280% 1.90°%

NKY1001044 39" 26° 09° 481° 284* 1.90°
% Values of same column followed by the same letter are not significantly different at 5 % level
of least square difference test.
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Dl Ethiatin o Mg ikl ol RHERE SR UREKRRIZ &
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2R67HE - 1 B iR e — ~ 0 - REUIHETRRE - [4h - M E1001044555K
BRESE T {E » CLRRAE SR - ORERANEIE ~ CUECEM S A th o 2=
675F(E 5 BRI E 20104 —HAE K 2011 —HHE S 7l £ 72.053 f 74.357 » {BIR#OE
[1966.357 2 69.357 » B SN EZR6THRIVEKEME - &7a U LERE R MES
10010445% 7 Bk in/E NMEAFSEOEAVE BEFE - I A FEERNEOLH mE R -
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2nd crop of 2010

= TNG 67 (58.2%)
essosee Koshihikari (66.3)
ear=e NKY1001044 (72.0)

Protein content

Hardness

Appearance

1st crop of 2011

= TNG 67 (54.5) .
«sscess Koshihikari (69.3) Protein content
===+ NKY1001044 (74.3)

Hardness

Appearante

3. % 2010 FEHATE K 2011 SE—JH(F - /KREEAE 67 9% ~ Ot K B A 1001044
L BIR OB AT

* Palatability score

11



BRI & T

& &

KRS AR 2 F 1655 K H AHOT il AT (U EDR % - S22 8% — (@A
R T ERat i B B AR R 0T 5 ERAY A - A dn A PRI O - B R R P i
T - SRRSMEEZESE - BB EFVEOE - I H BAEERERRE - IR
BEEBOCZ RS - EREFGE > Bo2EHERE - Az ad > ERR
EORWT7E B BRI B o T i B S S (E R/ K e R Z 5 LA - B
AEEREN > fITARACKEEERCE - HRER R ERSREA  BiA+
REORab i S IR R F T A ABha: - SRR (bR R T -

e

1. Chen C. S., R. K. Chen, H. H. Chin, and Y. R. Lin. 2010. Introgression of three
heading date genes, hdl, Hd6, and ehd1, to Oryza sativa L. japonica cv. Koshihikari
by marker-assisted selection. Crop Environ. Bioinform. 7: 1-20.

2. Chien H.T., R. K. Chen, A. L. Hour, C. S. Chen, and Y. R Lin. 2011. The Effects of
Hd1, Hd6, and Ehd1 on rice heading date. Crop Environ. Bioinform. 8: 45-57

3. Collard B. C. and D. J. Mackill. 2008. Marker-assisted selection: An approach for
precision plant breeding in the twenty-first century. Philos. Trans. R. Soc. Lond. B.
Biol. Sci. 363: 557-572.

4. Jena K. K. and D. J. Mackill. 2008. Molecular markers and their use in
marker-assisted selection in rice. Crop Sci. 48: 1266-1276.

5. Lin H. X., Z. W. Liang, T. Sasaki, and M. Yano. 2003. Fine mapping and
characterization of quantitative trait loci Hd4 and Hd5 controlling heading date in
rice. Breed Sci. 53: 51-59.

6. Takeuchi Y., T. Ebitani, T. Yamamoto, H. Sato, H. Ohta, H. Hirayashi, H. Kato, K.
Ando, H. Nemoto, T. Imbe, and M. Yano. 2006. Development of isogenic lines of
rice cultivar Koshihikari with early and late heading by marker-assisted selection.
Breeding Sci. 56: 405-413.

12



T EBEEED — =6 16 5t

7. Yano M., Y. Katayose, M. Ashikari, U. Yamanouchi, L. Monna, T. Fuse, T. Baba, K.
Yamamoto, Y. Umehara, Y. Nagamura, and T. Sasaki. 2000. Hdl, a major
photoperiod sensitivity quantitative trait locus in rice, is closely related to the
Arabidopsis flowering time gene CONSTANS. Plant Cell 12: 2473-2483.

13



FUED K S SR T
ABSTRACT

A new rice variety “Tainan 16 originated from NKY1001044 was developed by
marker-assisted backcrossing. Tainan 16 which inherits the excellent eating quality
from japonica rice variety, Koshihikari, but without photoperiod sensitivity, is expected
to be cultivated in Taiwan broadly. Koshihikari as the female parent was crossed to
Tainung 67 (TNG 67) as the male parent in the second crop season of 2007, and then
the F1 was backcrossed to the recurrent parent, Koshihikari, for four times. The progeny
of each generation, BC,F;, BC,F;, BC3F1, and BC4F1, were selected for backcross by
implementation of marker-assisted selection, for which three heading date alleles of
TNG 67 were used as foreground selection, and homozygous Koshihikari genotypes of
markers covered rice genomes were used as background selection. Nine selected BC4F;
individuals were planted in first crop season of 2010 and were assessed for agronomic
traits, yield components, and grain quality in the second crop season of 2010 and first
season crop of 2011. As the consequence, NKY 1001044 was selected for further field
trials. NKY1001044 is middle-late mature and headed later than Koshihikari did for
13.3-20.4 days. The grain appearance of NKY1001044 is translucent and little chalky,
the eating quality of NKY1001044 was better than Koshihikari’s. In addition,
NKY1001044 produced 30% of grain yield more than Koshihikari did. We expect that
the implementation of marker-assisted selection can enhance rice breeding efficiency,
increase the revenue of farmers, and strengthen the competence of rice industry in

Taiwan.

Key words: Rice, grain quality, breeding, marker-assisted selection.
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