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Abstract: [ Objective ] High—temperature and rainy weather lead to pre—harvest sprouting (PHS) , severely impacting yield
and quality traits of rice. ldentification and screening of germplasm or genetic resources is a fundamental pathway for developing
new varieties resistant to PHS and eliminating PHS damage. [ Method ] In the study, a set of chromosome segment substitution
lines (CSSLs) derived from Dongxiang wild rice (‘C35°) as the donor parent and ‘Nipponbare’ (‘NIP’) as the recipient parent were
used as the experimental materials, and then PHS resistance were evaluated and QTLs were mapped in 2021-2023, with an aim to
screen PHS germplasm and identify major QTLs. [ Result ] Dongxiang wild rice “C35” exhibited strong dormancy under different
environments with a pre—harvest sprouting rate (PHSR) of 0.00%; ‘Nipponbare’ showed significant PHS with an average PHSR of
31.95%. The PHSR varied widely among CSSL populations, the phenotypic repeatability of PHSR was relatively high in different
years, and ten lines from the CSSL populations with strong dormancy and resistance to PHS were screened. A total of 14 QTLs
controlling the PHSR were detected, and four QTLs were repeatedly detected under different environments. These QTLs formed
four QTL clusters (PHSRC1, gPHSRC2, gPHSRCS and gPHSRCY9), among which gPHSRC2 and gPHSRC9 had higher LOD
values, phenotypic contribution rate (%) and additive effect, and gPHSRC2 was a newly discovered major QTL cluster.[ Conclusion ]
A batch of PHS resistant germplasms were screened and 14 QTLs were mapped, four QTL clusters were repeatedly identified, and

a new major QTL cluster gPHSRC? controlling the PHSR was discovered.

Key words: different years and environments; Dongxiang common wild rice (Oryza rufipogon Griff.); CSSLs; PHS
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Fig. 1 Phenotypes of pre—harvest sprouting from the parents ‘Nipponbare’ (‘NIP’), Dongxiang common
wild rice ‘C35’ (A) and CSSL (B) in 2023
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Fig. 2 Phenotypic distribution of PHSR in parents and CSSLs under different years and environments

TR 2R R R AV IE B A e, ES &
Dy IR RE R 2R RA O R R, 730k 0712,
0.784 F10.831, AN[EAFEM IAIGTE L FRAEE
PERCHF (1) o BB, RBEH 10 4 3 4FFE K

R 1 AEEMRINE THEEFRB XS
Table 1 Correlation analysis of PHSR under different
years and environments

2021 AFREAZER 2022 K ZE% 2023 AFREIA R

R Trait ) . .
PHSRin2021  PHSRin2022  PHSR in 2023
2021 AEFA 2R R
R Y S 1000
PHSR in 2021
2022 MK ZEER
FHEZE 0.392% 1.000
PHSR in 2022
2023 4EfE A 2R
FHEE 0.394% 0.444% 1.000
PHSR in 2023
Uk LRI
B AFRI 0.712%* 0.784%* 0.831%*

Average of PHSR
e e FIORTE 0.01 KRR,

Note: “*#” represents significant difference at the 1% level.

ZERBNT 15.0% WK, A5 R FHK R
S IR ZE R8T 50% M E SR R .
YU R 2R R SR 2R IEAE 0.88%~6.57%, H
1 CSSL14. CSSL22. CSSL26. CSSL62 il CSSL74
TE 3 AR N AR 2R R AR T 5.0%, H
B BRI E bR & 2ERE T o
2.2 CSSLs fi#& % QTL £%
LRI 2] 14 A4 B R 2F R QTL, 2021

4R 2022 4F, 2023 4Rl 3 AR L 2SR (E 43
I E] 2 A~ 44 44 F 44, MR QTL 4
MTHE 12, F 495 Ek L, LODENT
2.15~4.19, Hi— QTL fi#t k¢ 1.97%~14.06% 31725
S, EROSHE TR —15.24~16.36, Hrp 44> QTL

(qPHSRI . gPHSR2. qPHSRS . qPHSRY ) 1
AR N E R R 2, HoA QTL A AF H—
WEEFFIA (F2. B 3) o 2021 4EFRES T K
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F 2 FIH CSSLs £EKBHELFE QTL
Table 2 Identification of QTLs for rice PHSR by using the CSSLs
. WA AR LOD {H FATTHRA sk
PR Trait HORRPEIR G QTL - B N
Peak marker LOD value Phenotypic contribution rate (%) Additive effect
2021 AFFEE 2% gPHSR4a InD-C4-10~DX-S4-6 2.49 7.33 —-9.82
PHSR in 2021 gPHSRYa S9-6-2~89-6-2 4.19 14.06 -15.24
2022 4EFK ZE R PHSR1a DX-S1-3~DX-S1-4 2.41 10.73 9.79
q
PHSR in 2022 gPHSR6a DX-S6-8~DX-C6-11 2.15 7.56 8.79
qPHSRS8a DX-S8-17~DX-S8-3-6 2.29 7.35 9.07
qPHSR9b S9-6-2~InD-C9-3 2.21 8.48 -11.15
2023 HEHHA 2R qPHSR2a DX-S2-8~DX-S2-9 2.83 10.93 14.40
PHSR in 2023 gPHSR4b DX-S4-9~DX-S4-10 2.71 495 10.16
qPHSRS 5-18~DX-C5-4 2.21 4.11 16.36
qPHSR7 S7-8-2~Indel-c7-9 2.25 4.15 11.56
TR ZER I qPHSR1b DX-S1-3~DX-S1-4 2.18 6.83 7.38
Average of PHSR gPHSR2b DX-S2-8~DX-$2-9 2.83 11.12 9.43
qPHSR6b DX-C6-4~Indel-c6-5 2.40 1.97 12.22
qPHSR8b DX-S8-17~DX-S8-3-6 2.19 6.93 6.99
Chr.1 Chr.2 Chr4 Chr.5 Chr.6
Mb
Indel-C1-1- . . . —013 -
C 0 DX-S1-1 A DX-C2-1-f DX-C4-1 j DX-C5-1-A b )?f(g} ; A
[ DX=C1-2 ~ DX-C2-2 DX-S4-16 06-022/H =
:_ 5 01—})09 “ Indel-c2-3 — DX-(4-3 - \;, DX-C6-3 71 E
. DX-C1-3 /1] Indel-c2-4 < DXoS4-13 - 05-018~H o 5 px-co-2/| | £
o 01-020 77 Indel-c2-5 b - DX=C5-4-T]1 & Indel-c6-5-T]
- 10 01-023 /1 02-042 - DX-C4-5 DX-S5-5-H ' DX-S56-2-11
F DX-C1-57] | DX-C2-6-H = = o DX-S6-7 T
F DX-C1-6/T] DX-S2-7 -H E E DX-C4-6 —| DX-S5-11~H+ DX-S6-4 -
- 15 01-046 px-2-8-T| 1 £ | DX—-C4-7 —H DX-S5-7-T7 DX_s6_s
; 01-042 4 px-s20-HU8 N8 [y ch gl DX-C5-8+| ool <
r DX-C1-77H px-2-s10-]] ~  ° - 05-030 DX-C6-911 g,
20 D)éf(l)g?) H . o Dx-2-9/] Indelcd-10 2 DX-S5-8 -1 DX-S6-8 I]§
b - H s = —$2-10-H ndel-c4— [ i’ 05-036 -1 . B =
. px-cl-o/f| = 3 DXO;EOE; H DX-$4-6 z 05-041-T1 DX-Co-11- 5>
25 ; Z1z e ) g H DX-$6-9
. Dx-S1I20 [0 E BE  px_so-11] DX-C4-12\q U & DX-C5-11 5 N
E DX-SI-3/] = = 02-067 ) )?4(:3‘ 2% a DX-C3-12-H DXB‘(Q(’B(IE i
E DX-S1-4 /] “cao13 L -C4-13 2 —e5-13 77 -061 =
-0 Dxsis AT 04-027 < g el
F o DX-CI-13/0 DX-52-14 X el DE
o DX-S1-67] | el —S4 g
E35 NG DX-(2-15
E DX-C1-16 -1
E 40 DX-S1-17-1
r 1-74
DX-C1-18 /%
Chr.7 Chr.8 Chr.9
MI‘_ 0 Indel-c7-1~g D[g(X—;(Sﬁiili ~ 2 \:c DX=C9-1-A
F DX-57-1-5 DX-S8-17-HS oS
g DX-C7-2 ] Dxcss HUE 1z 59-2-1
F5  DX-S7-1-6-T] DX-S8-3-6 2 2 DX-C9-6-
[ DX-S7-1-7-H pe_ca4-1 DX-89-3
[ x—C8— DX-S9-6 -]
10 Indel-c7-5~H J—c8-5 —H DX-C9-5- § %
: 11[();_;7_5 T Indel-c8-5 D%gsz‘z u . éu : ;
r DX-C7-6 o 7L S9-6-2-HEBX B
F15  DX-C7-7H %‘)((:22:5\ Indel-C9-37 N
b 582 - Dx_cgol] DX-59-5 /]|
g ST ZE pxess-22-] DX-€9-8~
20  Indel-¢7-9 — < DX*&‘S*IZ J S9-9-1 -7
5 DX-S7-9 - DX-S8-9 I DX-C9-10-+
E DX-87-10~ DX-S8-13 [
= ong;oﬂ Nl X
F L, Sia s Dx-88-20 =

[ JFoRAFEFEOREL 2R QTL, IFRHA RS QTL, [ TR ARFHEZEEFIN QTL
[ Jrepresents the QTLs of PHSR under different years, [llllrepresents the QTLs of PHSR average, [_[]represents the repeatedly detected QTLs

under different years, respectively

B3 k%@ CSSLs A ZFZE QTL ELBEH EHNS

Fig. 3 Distribution of QTLs detected for PHSR on the chromosome in rice CSSLs
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1 qPHS-11GH, ' gPHS-11GH Fl gPHS-11FD
TEANFIPAEE T 88 ik ; Wang 55 1280 I s AR
MR AR AP CN22T FHESARHR Fh Rl R R 350 Z4¢s
AT A T RORS Al 7 T PR & 2F QTL ¢Sd-1-1,



11

SRR <RI ZR & 38 0 B AR AR e (R BB e R AE DU 2F QTL 67

H Fr & A g 15— > 25 1 DOG1 & H; Mizuno
S 121 | ] CSSLs 5& A I Bk 1 2 > E 4% QTL
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