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Fig. 1. Schematic representation for developing genetic materials in this study. (a) The breeding
process of NIL_ TNS14“*""<" (b) The breeding process of NIL_TCS17****!
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Fig. 2. Phenotypic characters of TNS14, TCS17 and two near isogenic lines at heading stage. (a)
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Plant architecture of TNS14 and NIL TNS14%*"" " (b) Plant architecture of TCS17 and
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Fig. 3. Genetic background of two near isogenic lines. (a) Physical map of NIL TNS1
White squares: homozygous chromosomal segments of TNS14; Blue squares: homozygous
chromosomal segment of Koshihikari. (b) Physical map of NIL_TCS17*****'. White squares:
homozygous chromosomal segments of TCS17. Red squares: homozygous chromosomal
segment of Aikawal
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Fig. 4. Frequency distribution of DTH (day to heading) in two QTL mapping populations. (a)
Frequency distribution of DTH among BC,F, population, which was created from the
cross of TNS14 and NIL TNS14*""*" (b) Frequency distribution of DTH among BC,F,
population, which was created from the cross of TCS17 and NIL TCS174*"*,

2. WIEEND AR £ R IR - BN (additive effect) f HEIME
T4 FLAFFE R (variance explained by the QTL)
Table 2. Main effect QTLs (quantitative trait loci) of two mapping populations

QTL Chr.* Marker interval LOD®  A° V% Mapping parents
HDS5 5 C5111 ~C5144 94 -29 409 NIL TNS14 "™t TNS14
HD3 3 C3107~C3 123 147 -63 61.0 NIL TCS17 A TCS17

* Chr, chromosome.

® LOD, logarithm of odds.

¢ A, additive effect.

¢V, variance explained by the QTL.
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Fig. 5. Trait-marker association of two mapping population. (a) Logarithm of odds score (LOD)
of 6 substituted segments in " TNS14_ x NIL_TNSI4KOShlhlkalrl " F, population. (b) LOD of 4
substituted segments in " TCS17_x NIL_TCS17****' " F, population
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AR IR - BN ZERIRE — IR A SRR - BEEE BA R AR S
& - AR E BT YIRS - AR SUE BRI (E B VR RIS R % o B
i R SR T DT (Y T R R A T TR VIR N e, > 8898 1 2 (Al RS 0L
HD5 81 HD3 > Wi{F QTLs 73 5l A fifgFE 40.9% B 61.0% TE (i ERFHYSNELAYEE - - w] DU 248
F A AT 08 -

223, WAERIFEATER £ (NIL_TNS 14 1 NIL_TCS17%"*") B Hmil il ( ZEREA 14 5%
BEEZ A 17 57 ) AVEE SR B R AR
Table 3. Comparison of agronomic traits between TNS14 and NIL TNS14%" and between
TCS17 and NIL_TCS174%!

2016 2018
Traits EEEAD 14 9% NIL_TNS14 *™et Zohf] 17 5% NIL_TCS17 M
Day to heading (days) 98.0 90.0" 106.0 95.5°
Plant height (cm) 104.2 102.4 89.6 83.8
Panicles per plant 12.9 17.4° 17.0 17.5
Grain yield (kg/ha) 8,452 8,284 9,994 8,354

" Indicates the significance of the difference between inbred lines and recurrent parent based on
Student’s t-test at o = 0.05.

HDS5 ZHE NIL_TNS 148 By R e [RIE > HDS firiA /KAEEs s apgny 1.11 ~
1.44 Mb [& [ > 4%t bL %) Michigan State University Rice Genome Annotation Project release 7
EiftE - fLEE S T 34 E putative genes - ¥FELAT AWFFTAT R FL - LR B Zhan A
(2015) » DUF Sun % A (2017) S FEAVHFENH QTLs (¢HDS) {ir Z &8 "' © Zhan 5 A (2015)
S RIS EARE AR S e AR RV B AH B A & HET T IR B E MRS R E A - HEsE R
T T —(E L AE L TR (B EEAY TN gHDS™ - $3% > Sun 55 A (2017) i3 BC,F,
W T = fRAT FE I B AL - B RS I gHDS BN — 48R By 52.59 kb Y& R » #5
TS R R Y AP2 (APETALA?2) transcription factor » #5FR ELAF EI AN 6 ([ B —
PE R S RV 2 2 RIS i TTRE AR BERE N 2 - B ACSCRR T > BIEL AR B RIRg
FA (BigGrain 1) #Y gHDS A1 BT [EDR £ - A K HFEREE AR (Xiaolijing) Y ¢HDS5 55
A BRI [ELR R 894528530 » AN EAERNVEER £ > St & HIREE HIRRE
0 > LA AR R RATAT R 007 BIFE R 20.6 B 14.6 K HhifE 2 o 8RR T E AL 2109
HDS5 & B8R R #Y gHDS E&% > (HIEARSCH - T A IR HDS S ARV EDR £ » K
ELAF ARG HDS S5 Al BRI AT [E1JR Z 0 feb A > R0 » Sun 58 A (2017) SEFRATHITE
#H QTLs (¢gHDS5) BIARTE SR HDS RIRE A [FIEA » IREE A R E R A iy A S5
AR EFTEE] -

AR Z FRN 17 558 Aikawal FRETAAYE ALRREH » 208 T — (@A 1558 =R m
AGRIE 1.07 ~ 1.23 Mb [ i Bl BE I E 8RN HD3 - &8 EE ¥ Michigan State University
Rice Genome Annotation Project release 7 EFHE » LI ELE T 20 {[E Putative genes » fH¥f
AIAFT4SE R - PRI RTEL Bian 55 A (2011) ZEFRAVHIIEEA QTL (DTH3) » LLK Gao % A (2013)
SEIR AR QTL (Ehd4) fir B &8 Y - Bian % A (2011) 2 LAFEAEHIA (Dianjingyou 1) H
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FENFEEA (Oryza glaberrima) FTTTAERIEEAR H A % > #ETTHHFEHARL R B 2 AR FE IR e 2
iz > shBe&E SR — B EE =R B S TR (DTH3) - Hf > FFAEREIEMN
TESE L BRIV [FIJR £ - LEH 2K E Dianjingyou 1 S5 EPRIAYHTRIJE 26 7 ~ 10 KHfifE @ -
ifi Gao % A (2013) HIZLL—{E4E E T-DNA 5% &SI GEREZe# it 4 - (F B g
el > FEEH SRR FEAYENL AT Ehd4 #EENIE S =R ERS B —ERRE4Y 103 Kb 1Y
& REFAEEEH - AR EERIRY LOC 0503202160 FER » {F55—E% exon HEH T —
([ TT %4 premature stop AYEGZE8E » RIHEFRSE LOC_Os03g02160 F IR RE 5 i il A 8 1
Ehd4® © AKEFEATESIY HD3 RN - S50 DTH3 IR Ehd4 FEINEEEES: » 328 HD3
Bl DTH3 L)z Ehd4 WRA (G Fyfn] - RIFRE— T E RS -

KIGAEFBEET - BEE R REILERE L F AN 70% » SR HIERTRE HBEEA
SRR E AR AR LR - (Hi R ATTERT RS H S0A B e A /K REnI 477 & (biomass)
{ES/KIER S g I - RILESESR SRR ER - SF2RT ARSI - AR EM
MR HEIEER AR S SR esESs 7 - NIt - EBEEEd: 5 S ERIS T E
SR SRR AR IR i g > BRI AR S R I E R - BIRIE > AU E A AT E
FEFIRSTEIR 2 p > {875 NIL_TCS174™ {yf4% & SRS thin s (= Al 17 5% ) 1K -
[0 NIL_TNS 14 fg & b kir 7 B2 Bl 3 ( 222 R0 14 5% ) MHELG MRS 2= R > Btk
WM AT EE T SR 14 8837 » NIL_TNS14%"™ " if i 22 B 14 5% B4 B Y B PR
TS > NILA S RS B D T E S E B IRA - RIRNACE B #E 4 F /K
FEan AR AR A HA A SRR Z VB E R A - TR ECE A F PR D r R
B ST A R RN YE 5 R B KR E EiE R 2 -

R

AUFEFERERIEE A E A 14 SRELE TR 17 572 2 (8B R ERIRIARAT [EE % -
HEFTHI R IRA B MR R R E AL - BRRsEFES 1 2 (f T S B N RIS A B H
iy QTLs (HD3 81 HDS) » #&H A MR A LS REDT » 2K Koshihikari #Y HDS5 S {ir BRI AT
[EEZRERD 14 SREEF 8 KihfE © 2k H Aikawal Y HD3 Fr N A (EEZF Al 17 5EHEF 10.5
KIFE - ATl BiEie T Fr(E R o TR B ER A R il fE RN AR B R B E 73
FIfERFHIS7 > B fE T A B A A AR

® B
el 4tk 2 K F (Nagoya University) B Motoyuki Ashikari i -4 {1 85 B Py 75 /KR ot

Aikawa 1 Tl 1 - USRI E R R RSPGTEEE SFr [102 2R -9.1.1- B -N1
107 &R} -7.6.3- Fg -N2] -

5| FSZRK

1 EBEE - BHERH - 2021 « EEREEIREE T /KSR IR R A Bl i H B R (% - 2= &
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Genetic mapping of heading date in indica Rice
. . 1
in Taiwan
Wang, S. S. and R. K. Chen’

Abstract

Climate change and extreme weather increase the risk of rice production. In Taiwan, the
majority of indica rice varieties exhibit a longer vegetative period compared to japonica rice
varieties, which often leads to higher production risks. Among the indica rice varieties in Taiwan,
TNS14 and TCS17 are the two popular cultivars known for their longer vegetative period. In
this study, we created two near-isogenic lines (NIL TNS14%*"* and NIL TCS17**"*") with a
shorter vegetative period. The quantitative trait locus (QTL) mapping of two BC,F, populations,
derived from donor parents Koshihikari and Aikawal, and the recurrent parents TNS14 and TCS17,
respectively, revealed the detection of a single QTL in each population. For NIL TNS4ker
the QTL named HDS5 was identified on the short arm of chromosome 5, and the HDS5 allele from
Koshihikari effectively reduced the vegetative period by 8 days. In the case of NIL TCS174*™',
the QTL named HD3 was located on the short arm of chromosome 3, resulting in a reduction of
the vegetative period by 10.5 days. Our findings indicate that these two QTLs could be utilized to
effectively reduce the vegetative period of indica rice varieties in Taiwan.

What is already known on this subject?
Backcross breeding is an effective method to breed the near-isogenic lines of elite variety and
to improve its defects.

What are the new findings?

We newly developed potential molecular markers of early heading data, and improved the
efficiency of breeding selection.

What is the expected impact on this field?

The results in this study contribute to shorten growth period of indica rice variety in Taiwan,
and allow farmers to reduce risks of production.

Key words: Next generation sequencing * Molecular marker ~ Marker assisted selection ~ Oryza
sativa L
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