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IKFET R = RS EESQTLT 4

x#2 s AWE!, 8 FEH, 157 221
YT 6 48 AR ML R 2 55 K FEHF 52 KR B R TARSE (R 2 ) E KoK R LB E 4k, 5E 330200
20k BA A K 2K FERF AT, ThFH 110866

BWE  Frm g R E R R AR SR —, T AR B Pl A 72 AR BR WS Y5 R AT A B . DURE RS 2%
FEHAES (LDS)FIE = HifEH L 7.8 (ZYZ8)Z: X fiftE M B 4 H 2 R (RILs) B AR (FL 180k R) v SLiedtkl, H AR SR miE 2%
PEFIRE G 20E 34 f5, XA [F AR BUR 1% SR 3RdAT LU, FRRI 22340 4 FFRic g% G T Zh & QTLE & .
LR, KRR B RS A R BE R T MRS, kRN AR KZER, REMEBA BUR 2R B E K,
FHARAFAE I BOR ZE R e RIBE . BN 74N A < IQTLs, 3AMNZALI By SR INRIS, 4R34, KiEI5Ash#& 4%
FQTLs, H—QTLAER:S5.60%—-32.76% IR, MPEBNTE-16.78%—16.95% uH . FZQTLKGSSC2. qSSC6.
qSSCT7HIqSSC8HEIATEAN [F fili ol i) Bt K 5F 36, qSSCOEA BH B[R AR SF R MRS . FEATINFI265%F A7 1 BARA /1, ERL
QTL qSS1MIqSS4Z: 5 EALMEFAR, X388 EALYE B2 PR fif e etk i B B AR 2 . 0t 9T 45 SR 97K A8 (Oryza sativa)
i fi P AH DS QTLIK RS 4l 2 1 B 58 B, WIRT =5 T Ml g 14 43 F b 10l B 43 5 P ) 2 OR  V

LA K, AL, ARG, QTLAY, LRl
Xk, BBER, AW, 28, AR THT BB (2019) KRR = F2E%E SQTLH. BUR 54,

464-473.

FEAS it oI R T PR AR 0T . b F3E IR R SF 5 R
F&—E & /KR8 (Oryza sativa) 7= i 77 547 h il
(0 22 i), R KRS B P A M — (VF H R
2 2017; K L2ME4E, 2018). b7 il e 1k e 2
AR ZMER, BEE R P TR RS 7], 53
TR A 2 A B UIAE G (T SC AR, 1998). K
SN TR AR B AED 2 —, R e el TP
FACFIRG IR F T A — R4, 724 J5
FHUR A, & B AT R — B 2-34F (R T 545,
2008; VrHIRSE, 2017). B R b s 2R 5
2 5 i T [ AR ZE K T PR AIG, BAR AL b R K SR T
EFTR . ABEWNAEZE. BEIRRSEEIR,
SOMh - B3P 5RT T A ST B (VE 1148, 2000;
W A4, 2006; BUMESE, 2007). Ak, RERS
HEAE AT R A ik ) AR A e, TR AR A
MR N E . S MR R R FR 55K, 58

Woke H 391: 2018-09-03; £252 H#: 2019-02-11

TS i FCHT it %o 42 v 7K R T i i PR RDRR £ 5 2
J ol J5 R A B B B ER S RIS R S (iR
%, 2006; X|#4%, 2015; Dong et al., 2017).

IR it BT o SR R SF 28 L R AR 2 4R 4
SEFRPR AT VRN (R BESE, 2010). AR EIRTE
FH S BN TR] P IE R M 5 R - B A
W5 J5i 01 B EL I AR =, AR S P
(I ELFEAR bR o A (7] ot o (8] i S 2 A7 £ 3 22 S
B v 7K P 1 i A A A R T 4 v B s ) A
KRR AT (8] (2= 402, 2010). b4k, FA R4
i 14 14 P A K I ) i 7805 A7 98 3R I HH A o 1)
B8 ST FRE T 1 £ FH 5T o 7R IR TRS s 1 52 P A DR 36 4%
HRM, SMER R AR T RAE . EKE. g
B AT SN AL FRAEFREE M 3, A FE R 3 2 it A%
K2, GARREERE . TR & & JEMmEE. BT
W) FOFFRL K /N 45 (R 6 JF 45, 2000; %K 7 5,
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2002; 7k E=2%%, 2005; =7 #5, 2010). AE A
KRR FGI G A e B 22 5, AR TR 25 Fa 205 it
i VEAFAEA S 2 TE AR OG, — ORI AR T i 4 o T RE A
(Miura et al., 2002; K 7J%, 2002). AN [F]RJ5 [ F
JO TN A AR P 22 AR R, T (R i i s 12 % U LA 4
IR B (R 07 555, 2010; Z5%40%%, 2010).
IKAEAS WAL 25 3% i 197 A0 1 7] T (Lox 1« Lox2
FiLox3), HrLox3 & EAN %, HIFH I ARG AT
PR NG A SR JE T B INAEAS Rt i
SR, OTRE A (T i 1t B A ok A H (HE 3 %5, 2005;
FE4EF5E, 2008; 4iE1RAE, 2009). DR 2@ L
L AR IR A R A K R], A = B )
5 GRAEK, T T i G i Ao R e A1 % Y0 114 3 e A0 R FH
WE SR o e/ (SR R 3E2E, 2004, 2005; Zeng et al.,
2006). AR, WHITE A A E BT R 7K
fiit i P4 A0 < H7F 72 (Cai and Morishima, 2000; Jiang et
al., 2011), MRQTLA M TARRE1256 ek b, UH
LA QTLY RS 41 5E AL, TTRREEECR I FEQTLE
FHgLGY (Shigemune et al., 2008). qSdn-1 7l
qSdn-5 (Lu et al., 2011). qSSh3#1gqSSh7 (Hang et
al., 2015). qSS9 (X # %, 2015)f1qGP9 (Li et al.,
2017). A SRIKAEM fif kR 1 A8 A% 5 70 7 I LB
PIANTIERE, 18 2 o) a5 A ke, ATh 75 X 8 48 T i 7K
AR L R 70 7 AR LB AT IR AT 55 (Xue et
al., 2008; Jing et al., 2008; Xie et al., 2011). K HEK
TGN A M 5T B AL S R R, 3 — 28 ) AR S R TR
MARAS il R FE A it gl R v R 2P RS ) T S
AR AR 2 (P E R, S 55 & T I i el R Rk LA
B AWFLLLRFES (AN i) F L -8 (i
i) 242 AS AT AR I EL 20 B A2 R (RILs) B AR S 5256 44 KL
H AR Z AL (iR i ) 26 T AR 2R 34 J5 X i it
A AT S A % E FIQTLA T, R AU FIAFAig st 1]
AT DB AEAL R, R BT 2K
QTL, Jy: & SR it 7K i b B2 e 3% FEA AN fit A

F®L 2016-2018F & T AR 5 FF 10

RS KRB B T =3 &% E 5 QTL 0 br - 465

1 MRSHEE

1.1 ZERHMHN5ET

LL/KFE(Oryza sativa L.)fhFi /%5 (Longdao 5,
LD5)F1 11 5.8 (Zhongyouzao 8, ZYZ8)Z: A4
) 5 4H. |9 22 % (recombinant inbred lines, RILs)#{A
NS R, HE1804 1k R (F7). K HREE T20154
TETRBHAO K 2R 00 et 1T, RILsHE AT RFIHH3
A7, BTk, FH IR HE R 2 b K R A R

1.2 M4RE

IKAE B S TR A T R AR, TRA ORL, B AR AN
RILsEHA SR R RL, T il MRkt (R1) TIRAF
TALTGE RN R B KRG T R IR S L%
(2017 W AT, THAA6E G124 H(20164F). 244
H (20174E)A136 H (20184F )73 Bl 5E K 2%, I LA
R BRI TNk RGN A EESORIFE T, 13K
HE, BCPBEAT R 2500 hr.

1.3 BEEEHE

TE AR SR S A M RILsBE IR & K B2, R
CTAB%(Dogle and Dogle, 1987)#&H K 5 3 [A 4
DNA. PCRY"# 44 F7(12 uL)452.0 uL DNAFHR,
EFWESI(10 pmol- L) %1.5 uL, 6 pL 2xMixig &
A&, 1.0 pL ddH,O. ¥ 27 N 94°C4 77 h;
94°C457%), 55-58°C45F», 72°C45F>, 32/MEH;
72°C1043 %1, 12°CLR17. PCRY ¥ FH4%—-5%11)
Byt R W s P A o 1 S AR ) LA I . 22 S M
bric A 3 A B, 55 2234 4 7 AR IE (SSR.
InDel FIILPAR1c), 378 o5 /KR8 5L 4 491 514.0
cM, FRiC AN F 2480 55 06.79 oM, ¥4 4 4t ik
bR #H18.58,

Table 1 Summary of temperature and rainfall conditions from 2016—-2018 in Nanchang city

Max tempera- Days of max tempera- Max mean tem-

Mean min tem- Mean tempera-

Years Rainy days ture (°C) ture (>30°C) perature (°C) perature (°C) ture (°C)
2016 192 38 101 22.68 16.10 19.39
2017 184 39 97 23.03 16.10 19.57
2018 (1-9 months) 130 38 119 25.34 17.71 21.53
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1.4 QTLH#h
K FQTL ICI Mapping v4.011) 5% [X [a] 1 E (ICIM) J7
% (Wang et al., 2014)# A7 InvE RS Ik i Az
HAERMN.QTLSSHT; LOD IME ¥ 2.50, *4sEhrk
Y LODME K TLODBIE I, #t e % X BEAFE1A
QTL; A EAAQTLIIIE RS AE A STRk 2R, [F I
I ICIM-EPL AT b A7 1% 2 #r . QTL | iy 44 3% 7§
McCouch%:(1997) 1) JE )

ME 1. 2RBEIREE FRILs Sk RAEAK 2
ROWE RIS RAMY, B —r IR . A
I 2K 22 (1997 ) 5 H 1) 30 25 %A 3845 808 AH 1 GE 143
Hromik, Al LLSRAGE, G (M 1-24E 1 2-34E 5 B2 1b 1)
RIFFFAFRIE, BN FAFQTLIIN MR ) g
— I ) B A R IR R 1 PR R o DA RN 24F 22 {8
FRMEIA 20 R R B A AHE, 24EFI34F
FAE RO B IR 2-3F K 2 RN BN K AHE, PAS)
BEMEITHE A ZMQTL.

2 ZR51R

2.1 FRBGH
AN FAERE A B BN, BRI R 2 BRI 2 3 %
o WAESR IR, P F 8RB = K
AR, A3 f5 MBS IR S R ANO, T L8
[ 2 2R IR 5518, 176 34F J5 L 56.12% 0 K& 4 K
(FE1A-C); RILSEHALEMHAF J5 K 28 FARA A B B (B
1A), 2 ]G R 0% TR (EI1MB), 3R 2 Bk R K
FRTFEZR0, HAA Mok R R 8 15 (B
1C); RILsHEMA i AN [\ bk 5 K 28 26 AR F B 884k
EAERRIREL R, SEXHES S, ETE
S IE A A (K1A-E; K2), 1X 3K AN [FA76ig I B
TNRERMRE N Z HE R P EEER, fF4QTL
TEEIMZR

HAREWHMT, AFGERIN B SR R 2
33 BN B 3 1E A G (63) o AH AR AN B (0 K 28 A
RABEK, AR 5245 20 R34 (1) R 2 A K
Z B0 5 N0.448F10.347, fif 5 14E 5 34E MM % &
AN N0.166. 1% 3K B AN [ fig I B 1) R 2 22 LA AH
KNE, A A7 BT [R] PRI HE RS 2R 2B D PR AIK, REF %
AW R RS .

2.2 QTL&#

FRATIFEAG I B 174 i s i 1 TR AR SS FIQT LS, 34
HAREALIT BN 2 BRI EI5 . 4R34, FEAE I £]54
A% IEQTLs, 24T 51, 2. 3. 4. 6. 7. 8F112
S etk I, LODME A F2.53-6.522 [1], T fiit %
5.60%—32.76% [¥] % 4 48 5, 0t %0 B AE—16.78%
—16.95% L N (£4; E2). FATERI 254N % H
IREMERME T RFERMQTLSs, 75036 T253. 4.
6. 7THI8S Yeifh |; qSSAME AN K HZYZS,
BHREEFRMN, gSS3. qSS6a. gSS7afl
qSS8atli sy S S Kk HLD5, A MR EME T
RFEFWIRN; qSSAMqSS6ats A 5 & i) A sk
2000 R RNAE, o A N 14.49% .« 13.53% Fi
10.27% —10.27%.. FRATTHLAGT W B4 45 il fith 47 24
JEIIR ZERQTLs, A T262. 6. 785 Y ik
F, LODfY /+ F2.71-3.86 2 [a], F* B o1 ik K (£
5.78%—12.12%, H:#1qSS6bF1qSS8hA N IF &, #*
TG R R AN S B 10.00%, 8 20 2% 7 5 [R5k
HLD5, BA BRI Z D 6e AR 33
MRIEATAEBE JG KR, DARIEEE . 2/7 5 4%
Bk I, qSS1. qSS2bIqSS7cHy AL FE K ok F
ZYZ8, qSS1uTHRZF NAEEK .

AT LA W 21 5 A i ity 78 A 14 BN 2 5% A AH G 1)
QTLs, 23z F2. 3. 6. 8AM25Jethik |, £
fitr 1-24F B B U 211 S HH G HIQTL gss2, HLOD
B 2RI TR Z A0 8 NAE 4 1) 92,98 10.13%
F1-9.59%, HAGEAIFEF R EHZYZ8. FATHLAT 4
NS5 2-3 A %A L QTLs, gss8HIMPERK
MNAEH /D, gss3. gqss6Algqss12ftLODfE . A vk
RAIPERRAEBOR, BA B SR K 2 F 1 D)
fE, H A qss3 RS K R HZYZ8, AAT W
W R 2 2 RO, F AR 5 R SR A 3 R 35k
LD5, HA BRI A 2R M ThRe .

UhAh, JE I P A BT R I A QT LS B 7E 1 AH ¢
DX 3 e R RIS A A T B R 2R3, 4 Bl T3
2, 6. 7THI8 S Jtufk I, FAQTLZEQSSC2 (qSS2a.
0SS2b#flgss2). qSSC6 (qSS6a. gSS6bAIgss6).
qSSC7 (qSS7afllgSS7b)f1gSSC8 (gSS8a. qSS8h
Hlgss8); qSSC6. qSSC7HIqQSSC8AE T /7 it 1712
FEIEHR R, HhqSSCeHA B &I K HER K
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Figure 1 Distribution of germination rates (GR) under different seed dormancy time in the recombinant inbred lines (RILs)

population of rice

(A)—(C) GR of natural storage condition for 1, 2 and 3 years, respectively; (D), (E) Dynamic GR of natural storage condition for
1-2 and 2-3 years, respectively. GR of the parents (LD5 and ZYZ8) are indicated by black and dotted line arrows, respectively.

®2 DG FR KRG R AR R B2 R (RILs R K 27 28 (GR) /M 1 L

Table 2 Distribution of germination rate (GR) after different aging treatments for parents and recombinant inbred lines (RILs)

population of rice

Trait Environment Parents RILs population
(Year) LD5 ZYZ8 Means+SD Range Skewness  Kurtosis
GR (%) 1 63.97+6.10  95.95+4.51** 56.34+26.89 0.00-100.00 -0.30 -0.88
2 43.1914.30  59.79+2.20** 32.92+29.32 0.00-96.55 0.49 -1.04
3 0.00£0.00 56.12+2.05** 6.89+16.80 0.00-87.68 2.92 3.36
Dynamic GR 1-2 20.7845.20  36.16+2.75** 23.42429.59 -5.70-97.79 -0.03 0.01
2-3 43.1945.63  3.67+3.50** 26.02428.28 —-2.9-96.55 0.64 —-0.45

*RKINE0.OTK T E R EE . ** represent significant differences at the 0.01 level.
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F:3  ARBAKM TAFALEER KRR 2 5 (GR) MK 18] 1)
R RH

Table 3 Correlation coefficients among germination rates
(GR) of rice under different natural storage conditions

Jetafk I, LODAE AR AL 5Tk 2 ¥ 4H 73 79 8 13. 7141
24.75%, It T-20.45%—17.72% 2 7] (E3).
BLFE81. 4. SFIT 5 Jutafi bR R (1 e 4k X 300] A

Traits Environment (Year) 1 2 3 S B EEVER, o 1 AQTL qSSlFﬁEE}’\]Eﬁ
GR ! 1.000 18 446 A R1M30-RM3240 [X 35 55 55 1-7 F112°2 2
? 0.4487 1.000 o 4 9] 47 76 U1 8 0 b bR 4 5 e

3 0.166*  0.347**  1.000

*R* 4 R R TE0.05F10.01 /K2 7 3% . * and ** represent
significant differences at the 0.05 and 0.01 level, respectively.

BN, A R R H LD5, 5 ik 8 RN RN A1 418
35 T11.27%—32.76% F1-16.78%—10.19% 2 [A];
OSSC2RERF L IR AE 2 MIBF 5 MR 2 2, piik
RN AR 5 ) A T 6.46%—10.47% F1 —9.59%—
9.69% [], U RLE AR HLAN o

2.3 Fhitkath
K F ICIM-E P S 70 465 300 TS i 3 A bR A7 A4 2050 A6
Fe I B 265 LA HAEN &, A T 1-10f/112%

RM5688—-RM471[X 35 1) = XLQTL qSS45551. 5. 7.
8. 101125 Y AR A AFAE B B LR o b Ah,
555 Je 44 Y REM13—-RM3476 [X 32k | i itk 25 5 47
M EA-7. 9RI12°5 Gt A (1 A 8L X 3847 75 B8 1)
AR BT B fARM5711-RM 1135 X 354
TR AT 5 5551, 3. 4. SFI7S YLk i . X
SR AFAE BRI RIS . IR TS SRR, A
FURILSHE A i A0 75 22 N 5 it i s PR 1 b A 1 B
VERL 5, A A 2408 BE P A7 AE T I v 2 R QL]
AU QT LA JE I v Ar e, ] 7276 T3
TIPSR T, 3k A 3 B A7 M B RIS 2 R 43K
FEATIRS i JC P ) B LA 2 R — o

|a  HIRIPAESRAE T KFER T R QTLE fir

Table 4 Putative QTL for seed storability were detected under natural storage conditions in rice

Trait Locus Position Marker LOD value PVE (%) Additive effect
1 year gSS3 75.5 RM6676-STS3.8 2.53 10.58 -8.77
gSS4 26.1 R4M17-RM5688 2.85 14.49 10.27
gSS6a 121.4 RM5814—-RM412 5.28 13.53 -10.27
gSS7a 96.2 RM8261-RM1209 2.85 7.29 -7.27
gqSS8a 85.5 R8M33-RM6976 2.79 6.88 -7.04
2 years gSS2a 40.5 RM5897-RM5699 3.86 10.47 9.69
gSS6b 107.4 RM6395-RM5814 2.88 11.27 -10.19
gSS7b 108.2 RM3555-RM1306 2.7 5.78 -7.03
qSS8b 89.5 R8M33-RM6976 3.79 12.12 -10.18
3 years gSs1 102.5 R1M30-RM3240 3.13 9.20 5.78
qSS2b 50.5 RM5699-RM300 3.01 6.46 4.29
gSS7c 64.2 RM1135-RM11 3.21 10.05 5.32
1-2 years gss2 41.5 RM5897-RM5699 2.98 10.13 -9.59
2-3 years gss3 40.5 STS3.3-STS3.4 4.46 25.22 16.95
gss6 107.4 RM6395-RM5814 6.52 32.76 -16.78
gss8 91.5 R8M33-RM6976 2.54 5.60 —6.68
gssl2 86 STS12.2-RM1226 2.89 24.42 -14.64

SS: M ; ss: AFEAR S AT 41, LOD: QTLKILODEIE(E; PVE: QTLHR M ITHRE
SS: Seed storability; ss: Dynamic seed storability under different years; LOD: The peak logarithm of odds for QTL; PVE: Per-
centage of total phenotypic variance explained by the QTL
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Figure 2 Location of QTLs detected for seed storability under natural storage conditions in rice on the genetic map of recom-

binant inbred lines (RILs)

D, ﬁ I and E were QTLs detected in one, two, three years and dynamic conditionals QTLs under different years, respectively.

© 0O N O oA WN -

.10

-
N -

B3 B RAF AR KRS T fet e PR QT LAY A 1 AR
RO 73 M

Figure 3 QTL with epistasis effect estimate for seed stor-
ability in rice under natural storage conditions

2.4 VhHeELLiS

ARIFFRRY, A [F AT B WSE R RGN E
FEER, IG5 AT A 58, Hhik F8 1k
SEFARIE R %R, RILsEHAR AL R K ZE
BALER KR A 5, R SR B BRE b

FMET, AR BOR SRR RET, AHAL U
BRI R 2 B AR R RBUBUK, B & A7 IS 8] R4 2
RIB AR o AP0V BIFDF R F 2R BRAE BN, A7
fifi 247 J5 P35 77 535 T BRARAT A2 AE 35 43 b 38 T8
SRR R, FE3FEEINDEILA KRR A KR
71, X RAFELSFh-T 5508 B A TR 124
- i A g P 2 AR B EAR, Z AR E
R PRI 2 A« i o AR I8 A 2 R 2 TR 2% 1 3 [ 5 i
(Sasaki et al.,, 2005; Wan et al., 2005; Li et al,,
2012). AMERFR T EAFEF T AT iR
I ACERSE; WAER R EZR LR R, ARy
e IRIIR & & JER Rt BUELRIRRLR /N SE
(SRR 2004, 2005; Zeng et al., 2006; J& £
%:,2016). HAl, OF V207 E A E PR
RIS T K FER T 6 PEAH CQTL A, i il e 52
Z BRI B 2R R IR, AHORQTLAM 0 T1.
2. 3. 4. 5. 6. 7. 9. 1MAi1254{fk(Hang et al.,
2015; Li et al., 2017; Dong et al., 2017). LiZ(2017)
1| FH DH AT CSSLEE A4 65l £11 19/ 1iif it 7k AH ¢ I QTL
B, ERQTLRE M TH1. 3. 4. 8HI9T 4t
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125 Jetafh, HrhgSSh-2-1#1qSSh-2-2f8 7E A A
IREE SRR 2, HH A R R oK H Habataki, JF
FIFCSSLE&HIE T qSSh-1. gSSh-3. qSSh-4. qSSh-7
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FEAE RS BT R . Li%%(2017)F) FIDHAICSSL
T AR 00 21 9 XoF i i 80 AH O 1) _E AL A, 2 AN E AL
QTLZ 5 EAYEEAE, AT 268 51 R i R A
AR ARBEFA I 2655 EAL M E ARG S, AT
1101125 G ti ik |, LODAH AN AL o7 ik R 518 4>
AIRN13.71F124.75, Itk RR A T—20.45%—17.72%
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Detection and Analysis of Dynamic Quantitative Trait Loci at Three
Years for Seed Storability in Rice (Oryza sativa)

Jin Liu 1’2, Xiaoyun Yao 1’2, Ligin Yu 1, Hui Li 1, Huiying Zhou 1, Jiayu Wang 2*, Maomao Li "
'Nanchang Sub-center, National Rice Improvement Center/National Engineering Laboratory for Rice (Nanchang)/Rice Re-
search Institute, Jiangxi Academy of Agricultural Sciences, Nanchang 330200, China; °Rice Research Institute, Shenyang

Agricultural University, Shenyang 110866, china

Abstract Seed storability is one of the most important special agronomic traits of grain crops, which has great signifi-
cance for seed production and germplasm conservation. In this study, we obtained a set of recombinant inbred lines
(RILs), containing 180 lines and 223 molecular markers for a genetic map, derived from the cross between Longdao5
(LD5) and Zhongyouzao8 (ZYZ8). The set was used to identify quantitative trait loci (QTL) for seed storability traits under
natural aging (higher temperature and humidity) at 1, 2 and 3 years after rice harvest. Then the germination rates of seeds
at different storage stages were compared and identified by dynamic QTLs. The germination rate of the parents (the
germination rate of LD5 was significantly lower than ZYZ8 under different storage stages) and RILs population was sig-
nificant different under different storage stages, with a significant correlation of germination rate under different storage
stages. A total of 17 QTLs were detected to control seed storability; 5, 4 and 3 QTLs were detected for 3 natural aging
stages; and 5 dynamic conditional QTLs were detected; these QTLs explained 5.60% to 32.76% of the phenotypic varia-
tion, with an additive effect of —16.78% to 16.95%. Among these QTLs, 4 major clusters qSSC2, qSSC6, qSSC7 and
gSSC8 were stably and reliably detected under 3 environments; the remaining QTLs were expressed in a single envi-
ronment. gSSC6 reduced the germination rate. We detected 26 pairs of epistatic interaction sites. The major QTLs qSS1
and gSS4 were also involved in the epistasis effect, so epistatic interaction was an important genetic component for seed
storability. These results will provide information for genetic analysis and related QTL fine mapping and will also enrich the
gene resources for molecular marker-assisted selection of seed storability.

Key words rice, natural aging, seed storability, QTL analysis, epistasis interaction
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