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Epistatic analysis of the QTL on heading date in rice using single
segment substitution lines
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(1 College of Agriculture, South China Agricultural University/Guangdong Key Lab of Plant Molecular Breeding,
Guangzhou 510642, China; 2 College of Sciences, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] To explore the genetic basis on heading date in rice. [ Method] Eight single seg-
ment substitution lines of Huajingxian 74 were applied as experimental materials to construct seven sec-
ondary F, populations pyramiding dual QTL, in each of which nine marker genotypes were distinguished
to allow estimations of epistatic components for the QTL pairs. [ Result and conclusion] All QTL pairs
tested, except for QTL HD3 and HDS, exhibited significantly epistatic effects, accounting for 85.7% .
There were 60. 7% of 28 epistatic components to be detected with significant estimations at the probability
levels of 5% or 1% , where three types of epistatic interactions, e. g. additive-additive, additive-domi-
nance or dominance-additive, and dominance-dominance epistatic effects accounting for 71. 3% , 42. 8%
and 85. 6% , respectively. These results further confirmed that the universality and the importance of e-
pistasis existed in genetic systems of quantitative traits, providing useful frames and materials for molecu-

lar marker assisted pyramiding breeding on heading date in rice.
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1.1 ##4

ZAREAAENE A 74 (HIXT4) , ) KA WY 4
TH M E SR ERE IR S A 8 A
SSSLs, HAE 8 i Bt oA U8 F A [ A AL 4, aox 6 5 48
B b AT B QTLs. A WFsE XM x 8 4
SSSLs 735l #54 47 HD QTL, Jf K BLEA] 5 —LL 2
(AN QTL 2 45 17 1202 B AR BF 98 44 T X
QTL 50 QTL AW iy A FK, 8t 1 4> QTL 1y
JEIFENS5 (R 1).

®1 8NRFBRNKHRER(SSSLs) WEAER

Tab.1 The basic information of 8 single segment substitution lines ( SSSLs)

£k R BRI R Pefa s FRiC X [H] PRI A REY QTL
S, W05-01-1102-07-06-01 3 i RM569-RM232--RM282 FF% 100 HD3
S, W08-16-03-02 3 3 _PSM304-RM231--RM545 IR64 OsMADSS0-1
S, W2303089-27-82 3 3 _-PSM301-PSM304--RM569 Lemont OsMADS50-2
S, W08-18-09-09-06-02 6 RM549-RM136-RM527 IR64 Hdl
Sy W05-01-11-02-07-06-02 8 RM22468--RM22475-RM5432--RM22490 FFHK 100 HDS
Se  W06-26-35-01-05-02 8 PSM152--PSM154-RM72--RM404 Katy OsLHY
S, WI11-17-0307-05-08 10 PSM166--RM3596-RM271--RM269 Basmati 370 Ehdl-I
S¢  W27-180321 10 RM467--PSM166-RM304--RM294 A TAPAR9 Ehdl-2

1.2 HiERenmiEiE R

FH [0 12006 70 4 R Al R e N 3 S ok 37
17 g . e =, Ay 3—T Ay, iZ= 8—12
Ay, Fh 8 & 5 500 20 R 1,20 d JFREFIR
M, F 2R 16.7 em x 16.7 ecm, &7 1 ¥k, 5 A
A3 T 2012 4EMRZR P 44 28, AR A5 B0 B e
(HJX74 x SSSL) AL BE 2% A (SSSL; x SSSL,) Ffi .
2013 AERZEFAE H ARG 7 D 4AH A, it HFRIX
S5 FARIC R ARG A% X B AR A A bk, A L A
PR U F, Bl 2013 ARG EFIE F, B, BB
K2y 400 APtk il A 00128 48 L) 4 bk 3 A DL AR B
FEBRUE , TCSRABFP 2 LR B A R T 7 A 45 SR Pk
H AR X bR i 5L PR A, 25 2200 S 45 SRR A Al A D %
AR Fy MRS A v g 20 A Rk i SRR F, BEAA
A SRR AR .

L3 Zitath

1.3.1 KR 247 7 4D F, UG # R
P[] e PR B A B o) o3 2, 5 AN P Bde 6 AT 5 22
M BTN vy = + G + ey, o y G e MK
NFTUE PRI BUE R 2E, T AR . 20 Ak
B VLA R 5. P PR AP R ABL AR 725 ( Restricted
maximum likelihood, REML) {58522 &. 77 =00
R BT QTModel 0. 70Beta 4447 (http: //
ibi. zju. edu. cn/software/ qtmodel/index. html ).

1.3.2 QTL # m Akt BT HIX74 Sy s
— Wk - EALPEBHE IR, AT 3 Al A5 QTL iy 5
ARSI (@) L APEENE () ] S XU
FEARRON [ BY BRSO (e) ], R H] LSD 0 56
fTHER B E . A X AT .
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Fig. 1 Frequency distributions on heading date in each F, population derived from two SSSLs (S,)
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£2 KIEHEEN QTL hutt. B MR G itE"
Tab.2 Estimations of additive and dominant effects of QTL

of rice heading date d

QTLs IR S PERL
HD3 -2.1" -2.2"
OsMADS50-1 -3.2" -2.5"
0sMADS50-2 -6.0" -7.47
Hdl 2.2° 6.3
HDS 10.9™ 11.7*
OsLHY 10.9™ 9.7
EhdI-1 7.6 5.3"
EhdI-2 0.7 3.1

1) 55 R TR BT " F" w7 5 A R T K
2| 5% F= 1% & L% KF.

HAEANRE M HA QTL X775 & W35 0 A MR
N5 FEASIN Y 28 A~ B, o 17 MG HE R 3
5% 5§ 1% 1) 4. 2 K-, i 60. 7% , 3% 5873 UE 5% A7
S A LE 1.

M QTL HEGHKF 1) —4> QTL 7 DL 5 24~ HAth
QTL % A= H {E, I QTL OsMADS50-1 5 QTL HDS
Ehd1-2 Y946 B E W HAE;2) —4 QTL M3 A Hifi
RSN PR B AR ) | A A 2 T R Y
un QTL EhdI-2 )03 0 A & 2%, {0 QTL Hdl/
Ehdl-2 }1A BE WM LA 53 ) —4~ QTL 5 HiAh
QTL iy HAE T XA P[], W QTL HDS By fin 4 2 ik

N2 QTL HD3 (A InPE RN, (H A0 17 98 4% QTL Os-
MADS50-1 . 1E8# QTL OsMADSS50-2 {2k ;4)
2> QTL B AR/ 7 1) 5 H A i R/ 7 )
FETC BB CES , i QTL HDS (¥ im0 4 10.9 d,
QTL HD3 . OsMADS50-1 ,0OsMADS50-2 {4 il %4 7 4k
WH-2.1,-3.2.-6.0(3£2),1i QTL HD8 5 =%
A = i L7 PERR YR A 0.6, —6.4 5.9( % 3) , HD
ST QTL AR LA A i R/ = il
] QTL KA 1 LA HAEIE I AT UL, QTL A9 LAk
HAERE M.

£3 kFESHBEEAT QTL AR E it aE"
Tab.3 Estimated epistatic effects of pair QTL of rice head-

ing date d
QTLs aa ad da dd

HD3/HD3 0.6 -1.8 0.8 -0.9
OsMADS50-1/HD8 -6.4™ -58" 0.7 -3.6™
OsMADS50-1/EhdI-2 0.1 -2.6" 1.1 -3.17
OsMADS50-2/HDS 5.97 1.4 5.9™ 3.0"
Hdl/0OsLHY 2.5° -0.4 -6.2" -4.9"
Hdl/EhdI-2 3.3 -1.2 -1.4 -4.0™
Ehdl-1/0sLHY -3.0" -3.7" -4.0" -4.17

aa, ad, da Fo dd - F k7 he — o o - B 2 - hofo %
~REAEM R TR RRAE ZAER T T R
"R R TIA R 5% Fe 1% o B KTF

“xox

M QTL A8k E 1) &M LAHELL dd
5% (15 85.6% ) ,aa IR (71.3%) ,ad X da 1% />
(42.8% ) , =B — b RN — hn A8 B Syl ik 52 )
k% QTL OsMADS50-2/HDS #b, [T & W) dd .ad 5%, da
PIRIUA A, FEUA VS S AT N 2 5 0 A
AT RmAE;3) 3 2K LAYk aa .ad/da dd (73
{H + bR (0.4 £1.6) (1.2 £0.9) (( -2.5
1.0) d, &M - B EAHEMER R CE%CR) , B
FeRa s (BN ) ko n - ekt - A
P, IR LSRR E , I = i e AN (AR SR

3 g

3.1 QTL LEfridpyiim i

LI AE R R A 6 2454, LR Y 2
IR AR A2 3 Ho At 3 PR A o 42, DRI o7 P 2 R T sl
Ha . Eshed 45 HGE LT 45 XU (A H-
BYHA A 20% ~48% B G KB 5 A rr i oG
PERAG . - B APE; HAY Yano ARSI F) 8 4
KRR QTL Wi =22 1a] i — hn_b (k" 5
%ﬁiq:ga‘é?: QTL L{j‘riﬂg%&ﬁw-lo, 12-13,16,26-27] . Llu
52U Ying 25 g0 4R 8 7E 66 X QTL 404, 4>
A 89% Fll 54. 5% WYL G ¥ S B 7K R 53 BE RN 7
5 QTL (e — b LAPE. AR R B, 7 XX B 2R
GETH 6 NHA (5 85.7% ) 5K FEHAEH] QTL
B O, Hedm = o - B8 - m B - B
AR & 71.3% (42, 8% 85. 6% . &5 SR LR
B AR E— RS T R R e g MR st L TP i
LA
3.2 QTL EfrtEMIsr AL

FHAE S5 3L R R 408 QTL (1) A g A i de i
METFBEZ —. BN 2 A QTL 45 5L &
FAERA R S AR T2 T QTL iy i - 8
A X I B4 S ] 2 A QTL &5 5L K A b
ARG F, BEATE Pk QTL & R M5k & B
T QTL (i = i At R FARickil F,
AR XL RS, TAE B AL 5 5 $k5F 9 Fk
DRI AR R ¥ B, TG L F, PR i o 2RI . XoF b
FEIT B R S B B A QTL R4 Z& (DSSL) |, FiH
ZAK 2 4~ SSSLs Fll DSSL WZAAE A EE | MU T
9 T I PRI AR 1) 2 XUBN A3 FEAAR , T [ B B340 QTL 1y
Jm=m o - 88 - A - 84 Fh
XFEMGRES T 0 FhRic BRI T AR, 53k 15 9 Fhdk
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3.3 HD QTL k{umMEX

Har 2 /A 618 /K FEfi#EY] QTL # v 17 7E
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