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Abstract: [ Objective | Heading date (HD) is an important trait which determines the planting season,
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regional adaptability and yield in rice. It is great significance to explore quantitative trait loci (QTLs) and
candidate genes controlling heading date from Dongxiang wild rice (DXWR) for the study of genetic
mechanism, variety improvement and domestication. [ Method ] One BC,F,, backcross recombinant inbred line
(BIL) 15339 derived from the interspecific cross between Dongxiang wild rice and XieqingzaoB (XB) was
backcrossed with XB to generate 19H19 at BC,F,.Then, two populations, including 23A population at BC,F, and
DX population at BC,F, were constructed by crossing 19H19 with XB.The QTLs for HD under early season
environment (E1) was detected using 23A population and high density genetic map containing 2059 Bin
markers , whereas QTLs under middle season (E2) and late season (E3) were mapped using DX population and
182 SSR markers.[ Result] A total of 9 QTLs of heading date were detected on chromosomes1,2,6,7,8 and 10
under E1, under E2 and E3 environments. Among them, gHDI.1 was stably detected in both E1 and E2
environments, with DXWR alleles delaying the heading date by 0.98 d and 2.87 d, respectively.In comparison
with the physical position of previous HD QTL and genes, eight QTLs (¢HDI1.1, qHD1.2, gHD6.1, qHD6.2,
gHD6.3, gHD7, gHDS8 and ¢HD10) were found to be located in the same regions, while qHD2 has not been
cloned. [ Conclusion | gHD1.1 was stably detected in both early— and middle-season rice environments and
deserves further study. Meanwhile, the locus delays heading date and enhances panicle length, number of
spikelet per panicle, and number of grains per panicle in both early— and middle—season environments , which
would be beneficial for the genetic improvement of high—yield early— and middle—season rice varieties and the
breeding application of HD genes from Dongxiang wild rice.
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Tab.l1 QTLs detected for heading date under three environments
785 Jetrfk [X 1] ) i E ST
QTL LOD A R/%
Environment Chr. Interval Position Cloned gene
qHDI1.1 E1l 1 1_4936096 1_8609147 2.99 0.98 5.52 4,936,096-8,609,147 OsFTLI
E2 1 RM6466 3.37 2.87 1.29 9,191,088 OsFTLI
qHD1.2 E3 1 RM11126 3.02 2.00 1.43 20,537,064 OsEF3
qHD?2 E1 2 218310145 2_20003194 2.56 -0.39 4.83 18,310,145-20,003,194
qHDG6.1 E1l 6 6_2143808 6_2786166 342 -042 14.87 2,143,808-2,786,166 Hd17 .Hd3a .RFTI1
E2 6 RM6003 RM204 1399 -9.69 12.27 2,104,200-3,168,314 Hd17 .Hd3a .RFTI1
E3 6 RM6003 RM204 16.51 -6.74 14.09 2,104,200-3,168,314 Hd17 \Hd3a .RFTI1
qHD6.2 El 6 6_7652428 6_8931581 8.33 143  37.27 7,652,428-8,931,581 Hdl1
qHD6.3 El 6 6_17668694  6_21082023 3.29 1.10 7.9 17,668,694-21,082,023 Se5
qHD7 E2 7 RM18 3.93 3.15 1.52 25,652,511 DTH7/Ghd7.1
E3 7 RM18 2.5 1.60 1.12 25,652,511 DTH7/Ghd7.1
qHDS E1l 8 8_3026766 89543194 275 -0.35 3.45 3,026,766-9,543,194 DTHS
qHD10 E2 10 RM1375 RM5620 537 -3.12 2.42 16,644,899-17,403,621 Ehdl
E3 10 RM1375 RM5620 10.16 -3.85 5.68 16,644,899-17,403,621 Ehdl

TES5 1 YL AR A 2 2 SR QTLs gHDI.1 #qHD1.2., Hor,qHD1.1 15 E1 F1 E2 BR45 b g )
F), HAR & WP AR RS S B N E R AR . 1% QTL7E E1 FREL A E2 BREE P (19 LOD {43514 2.99 #13.37, 11
PR 43591 0 0.98 d F12.87 d, TTHRFE 4351 K 5.52% F11.29% . gHD 1.2 {1 E3 355 gl 4G i %], H: L.OD
{4 3.02, KA TTHERFEN 1.43%, 4R & 7 AL R AU 56 407 i P AESR 4.00 d iR, 55 2 Je ok RIS 14> QTL
qHD2, HAYAE E1 A5 i 2], 3L LOD (B R 2.56, IR0 4 0.39 d, R BTk %N 4.83% , Ho AR £ Bi A=
e 25 o7 Bk PR A . 565 6 e (R A B gHD6.1 ., qHD6.2 F1 qHD6.3 %5 3 Al A 5] QTLs., Hor,
qHD6.1 1E E1 E2 Fll E3 FREE #5421, 32 QTL (¥ LOD {E AR YK 3.42.,13.99 F1 16.51, BRSO AR K Ay
0.42.d.9.69 d 1 6.74 d, TTHKAAKIK N 3.42% . 13.99% F1 16.51% , St HEAil A (14 S5 (0L BERDR F 2R 2 HF A4 45 .
qHD6.2 1 gHD6.3 {AE E1 BT h gl k0 2], — 2% 19 LOD B4 51 4y 8.33 F13.29, 43 5l it B 37.27% H17.90%
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PR F TR 264 98 5.37 .3.12 d.2.42% F1110.16.3.85 d.5.68%
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QTL A Mr &5 R, HD 1.1 {6 R SRR B SE 3 A PR A 2] 108 =8 ()3t A R0z, EL ik
RO J5 ] —3, BT AR & WP A et A0 5 DR I [ 35 ARG BB SR BIOR B SURE 28 . IR, gHD 1.1 F] RE7E 4
IRFHEEAEOLT i G A R SO BRI SR 25, 1A 17 S B B ™ o A P 1

%2 DXEEthgHDIIMFEMEEZNER
Tab.2 Effects of the gHDI.1 on yield component in DX population

PR Trait LOD A D R/%
F K /em PL 3.55 0.67 0.17 8.11
A REE NP 0.64
FRESCRIEU/NGP 6.97 13.33 1.91 15.60
R R E/NSP 7.19 16.06 1.24 16.15
TR /g TGW 1.44
HiK/em GL 0.55
Hi 58 /em GW 0.24
L5903 /% SF 0.26
HRR g GY 1.96 2.18 2.10 472

PL: Panicle length; NP: Number of panicles; NSP: Number of spikelets per panicle; NGP: Number of grains per panicle;

TGW :Thousand grains weight; GL: Grain length; GW : Grain width ; SF: Setting percentage ; GY : Grain yield per plant.
24 gHDI.1F55%
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Fig.4 Sequencing analysis on OsFTLI between Xieqingzao B and Dongxiang wild rice
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