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Abstract: A genetic linkage map consisting 207 DNA markers, was constructed based on a recombinant inbred line
(RIL) population derived from a cross between indica Luhui 99 and japonica Nipponbare. The markers in the linkage
map distributed on all the 12 rice chromosomes and covered 2397 ¢cM of the genome with the average distance between
the markers being 12. 29 ¢M. In 2011, the parents and 188 RILs were grown in the experimental field at Luzhou and
Deyang experimental farm of the Institute of Rice and Sorghum, Sichuan Academy of Agricultural Sciences. The
statistic software of QTL Network 2. 0 was applied to detect QTL, QTL X QTL epstatic effects and QTL X
environment(QE)interaction for seven traits, including number of panicles per plant, number of spikelet per panicle,
number of filled grains per panicle. seed setting rate, 1000-grain weight, grain yield per plant, plant height. A total of
22 QTLs with significant additive effects covering all chromosomes except chromosomes 6, 11 and 12 and two QTL
with significant QE interactions were detected. Seven pairs of QTLs showing significant additive X additive epistatic
effects were detected except three traits including number of spikelet per panicle, number of filled grains per panicle,
and seed setting rate. Genetic contributions were generally low for QTL showing epistatic effects. No significant
interaction between epistatic QTL and environment was detected.
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Table 1. Primer sequences of InDel and STS used in the study.

EIE/EA CAREREN 519 JE51Y

Primer Chromosome Forward primer(5'-3") Reverse primer (5'-3")
InDel-C1-3 1 GGGAAATTTGGGAGGAAGAC CGAGCAAGCTACCCGAATTA
InDel-C1-7 1 TGGCCCAATAGCCCATTTAT CGAGAGCCCGAGAGAGAGA
InDel-C1-8 1 CATTGGGAGCAAGATTCCAG AGAGGACCTCATCCTCCACA
InDel-C1-16 1 TTCATATCCGCAGGCAATTT GCCTTTCTGTTCATGGCAGT
InDel-C2-2 2 CACATGCTCTGGACACCAAC GGAGCAAATAAGCCAACCAA
InDel-C2-3 2 ATAGGGTGGGTGTGCTGAAC GCACAAAACTGCAGGTCTCC
InDel-C3-3 3 TGGTTTATATTGGAACGGAGGA GTTACATGCCCTTTCGCAGT
InDel-C3-6 3 GTTTACGAATGAACCAGT CTCATTGAGGCAAAGGAC
InDel-C3-7 3 CTGCACCGGAGAAATTTGAT CGCATGCAGATGAATAGGTG
InDel-C3-8 3 TAATTTCGGCTCATCCAAGC GAAGCTCCGCAGGTTCAG
InDel-C3-10 3 ACAGCCAGTCGGACAAAT TCTATGGAAGCAGAGCCT
InDel-C3-11 3 GGAATCCCTCCCTTCTTGTC GGTCGGTAAAGACGGTGAAA
InDel-C3-12 3 CCAGGGATCTTCTCATCCAA CCTGGCTAGCATACCACACA
InDel-C3-14 3 TATAGCGGACTGGCCAAACT CCACCCATGTCATCTTCCAT
InDel-C3-17 3 GCATCCATGGTTGAGATTCC TGCGCTGCTAAATGAAAAGA
InDel-C3-18 3 CCATCTCTTTCCACGACGAT AGTGCGGCGAACAGATAAAG
InDel-C3-21 3 GCGAGATGGGCAGCTACTAC ACACAATGTCCAGCTTGCAG
S3-23-1 3 TGGCAGAGCTCCTAACCATT ACTCAAGCATCGACGAAACC
S3-23-2 3 TGCAGCCAGTCTGAAGAGAA GTGTGTTTCACGAGCTCCAA
AC133007 3 GAATTGCTTGTTTGTGGCGGT GTTGGAAGTTCGAAGAAAAAGT
InDel-C4-2 4 AGAAACTGTCGGAGGGGATT AGTTGAAGTTCTTGAGCAGTCG
InDel-C4-4 4 CTCACAGTTTCTAGGCGGAAA AGCCGAGTAGGGCTGAATAA
InDel-C4-5 4 GACGAACTCAACTTGGCAAAC GGATTCGTCAAAGGACAACAA
InDel-C4-9 4 GCGTACAGCGAGAGGTTGAC TCTCTTCGCCACGGAGAC
InDel-C4-12 4 CGTGGCAATATGGTTCCTTT TCGGATACGTAAAACGGAAAA
InDel-C4-13 4 GGATTGCTTTTTGGCAATTT TTAACAACTGGAGGGGGAAA
InDel-C4-14 4 GGATGGTGAGGTGAGGTGTT CGTGTTTTCTCCCCCAATC
S4-8-1 4 CAAAACCCACCCTTAGAGCA GAATGGGGAGAAGGGAACTC
AL606441 4 TTCGCGATTGACAACATCTT TAACCTCACCTCTTTCATCA
AL662981 4 TGCTACAATGCATGTTCTTC GCGCACGTGAAAAATCATAA
InDel-C5-3 5 GCTCCCCTCAACTTTTCCTC TCGGTTGCCTGAATACCTTT
InDel-C6-3 6 CCCTATAAATACAGGAAGCCACA CGCAAGTGATCTCTCGTTGT
InDel-C6-4 6 CAGTTAACACCAATCCAATCCA CCAAATGGGCAGTAGTTTGAA
InDel-C6-5 6 GCTTCTCCCGGAGTATGTCA TGGTCTGAAAAGTGCCAAAA
InDel-C6-6 6 CCTCATCCAGGGGTCATGTA CGGTCAAGTGTCATCCAGGT
InDel-C6-10 6 GGCATTGTAGCCAATCCAGA AAACACACTCCCCCATGAGA
InDel-C6-11 6 TCCATGCCTCGGCTAGGT AACGAACCAAGCAGATCACC
AP005107 6 CGACGCCTTCATTCTTCTTC CAGAAGGCAGCCAGAACCA
InDel-C7-1 7 TGACTGTTACCCTTACGTGCAG CGGGATGAAACAGATTCTGAG
InDel-C7-5 7 TGGTTCTTGGAGCATCTGTG GTTCCTTCACCAGCGTCATT
S7-1-1 7 GGGGGATTTAGGAGAAGTTATTTT CATGTGTCTATTGGAAGATGTGAA
S7-1-2 7 CCTGCAGAGAACCACATGAA GGGCAGAAACAAAATTGAGG
S7-13-1 7 TTTTTCCCATGTTGCCATGT GCCTTCCCGATGAAGAGAAT
S7-13-3 7 CTGATGGAATTCGGTTTGCT CTCTTGCTCACCACGACAAA
AP004263 7 CTACAGAAGTGCGAGGAACA GCGATATAGCTCAACCTGAA
AP005183 7 GCATTCGCATAGCATGTGAA CACCGTCTTACATGAGCTTT
InDel-C8-2 8 TTCAGAAACGGCATCAATCA GCATATAAGCCTCAGCATGG
AP005524 8 TGAACGATACAGGAACTTCT CTTTACAAGCCTATCAGCAT
InDel-C8-10 8 TGCTGCTTATGAGGCTGCTA GCATCACTGTCCTCAGCATC
AP006049 8 GCTCTCTTCGTGTTAAGGCA GGCTTCCATAGTATGACGTG
InDel-C9-3 9 CAATTGGGACAAGTTGAAAACA GAGAGGACGTCATGGAGGAG
InDel-C9-5 9 AACCGGTATAAAACGTGTTGC AAACATACCTTAAGTTCCAGTTGGT
InDel-C9-6 9 GCATGTATCGTGGACATGGA TCCTTGATCAACACCGTCAA
InDel-C9-10 9 CCAATTACGGTGACCTGCTA TGTCGAAACACAACAGTGTCAA
AP005420 9 ACTATTGCATTAATCCCTCG TTTAGTTGTGCGGCATCAAA
AP005686 9 GAATGGCTTGAATTGAGTCT AAACTTTGGGCCGAACTAAA
InDel-C10-1 10 AATTCTTATGGACGGATACGC TCAGCATCTCGTAAGCAAAAA
InDel-C10-5 10 CCGGCCACTAATTAAAGGTG CATCATCCCTTTCCTCATCC
InDel-C10-8 10 CTCAGTTGTTGGGGGATGAG CTTTGGAGATGTGCCAGAGA
InDel-C10-9 10 CGACACATGGTGCAGATATGA TGTGACACGGTGTAGTGACG
InDel-C10-10 10 CATGCTACAGAGAGGGAAGC ACGGCGTCTTTCGGTGTC
InDel-C11-2 11 TGATGAGCTCTCACTTGTTGAAA CGTACATTGGCTTATGTGATCTG
AC108871 11 GCAACTATAGAGTAGCAGCA CCCAACTTGATTCCAATTCT
AC136148 11 GCTGCACACTTTTGAATGTT GAATGCAAAGGTCAAGAAGA
AC134045 11 GACTAACGGCTAGCTGGGAA CACCTTGTGTTGTGTTGGGA
InDel-C12-8 12 CCTAGTTCAGCTCCTGCTTACC GCAGAAGAGAAGTTGTGTGTCG
AL713942 12 GAGATTGATACAGGCTACAGA GTGGTGTGTAATTGTGCTACT
AL731785 12 CGCTCAACCTAATCTATTGT GTGAATCACGATAAAGGCTT
AL732531 12 TCGAGCTAGCGTGTGCAAAT CACCTGGGCCGAAATGGAAA
InDel-C12-10 12 CGGTCGTACGTGTAGCAAGA TGATGGCCAAGAATTTAGGG
S12-3-2 12 GCTACGCGTATGAACAAAACA TGCTTGTCATTGCCTTTCAC
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Table 2. Phenotypic values of 7 traits among the recombinant inbred line( RIL) population and parents.

Pedk b SEAR Parent H 4 H 22 & RIL population

Trait Envionment HAR 3K 99 FHE AREE U i i i
Nipponbare Luhui 99 Average Range Kurtosis Skewness

FLRR A % Number of panicles per plant {58 Deyang 12.7 8.0 10.2 4.6—17.3 0.479 0.738
P Luzhou 13.6 8.4 10.9 5.6—17.4 0.373 0. 048
£ RUFIAE R Number of spikelets per panicle % FH Deyang 94. 9 219. 2 134.2  73.4—219.6  0.419 —0.395
P M Luzhou 90. 9 201. 4 137.6  75.5—230.1 0.400 —0.135
45 92K %L Filled grain number per panicle 1% [ Deyang 82.8 178.8 108.2 35.8—188.8 0.196 —0.068
P Luzhou 72. 4 157.8 111.0  44.8—188.5 0.307 —0.151
257 % Seed-setting rate/ % 85 Deyang 87.3 87.9 80. 7 0.4—1.0 —1.829 5.875
P Luzhou 79.7 78.3 81.1 0.4—1.0 —1.001 1.498
Tk # 1000-grain weigh/g 15 H Deyang 24.2 25.3 23.8 17.2—33.9 0.278 0.510
i M Luzhou 22.1 24.7 23.4  17.8—31.1 0.213 —0.381
¥ = Plant height/cm 1% H Deyang 103.3 125.7 113.7  72.3—160.6 0.123 —0.967
P Luzhou 96. 2 134.0 118.4  79.0—166.2 0.196 —0.762
BB Grain yield per plant/g 1% B0 Deyang 25.4 39.1 25.4 8.1—39.7 —0.008 0.449
i M Luzhou 29.8 32.7 27.6  12.6—44.4 0.101 0.039
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Table 3. Correlation coefficients of rice yield related traits in RIL population.

o5 27 A 4 W(2013 4E 7 D

FbRA MO BRI

\ MO = T 5% ST o
PEAR Number of Number of  Filled grain
Seed-setting 1000-grain Plant Grain yield
Trait panicles per spikelets per number per
rate weight height per plant
plant panicle panicle
PR BB Number of panicles per plant 0.630""
TR EAE B Number of spikelets per panicle —0. 537 0.815"
—0.537"
£ FE SR L Filled grain number per panicle —0. 505" 0.869" " 0.714""
—0.547"" 0.861""
25918 Seed-setting rate 0. 009 —0.192"" 0.309" 0.438" "
—0.059 —0.197"" 0.287""
Tk FE 1000-grain weight —0.198" " —0.156" —0.122 0.081 0.876" "
—0.123 —0.228"" —0.170" 0. 085
Pk Plant height —0.142 0.271"" 0.266"" 0.004 —0.030 0.953""
—0.237"" 0.262"" 0.234°" —0.016 —0.065
Hikk =i Grain yield per plant 0.370°" 0.249"" 0.448°" 0.408" " 0.177° 0.114 0.398" "
0.282"" 0.303"" 0.500"" 0.371"" 0.204" 0.026

A — PR LR A B 23 S0 2R 7 U N G B P S R T Y A DG 3R o A 2 B0 3R R ] — bR IR A G AR R AT i s A O

A E] P=0.05 fl P=0.01 B F/KF.

The data in the top and bottom of each small table were the correlation coefficients between the traits in Luzhou and Deyang sites,

respectively. The data in the diagonal of the table represent the correlation coefficients of the same trait between Deyang and Luzhou. *and

* " Correlation at P=0. 05 and P=0. 01 significance level.
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Table 4. Identification of QTL for seven traits and their genetic parameter estimation in RIL population,

Fric X 8] L )
QTL A P-value AE, AE, h he.
Interval Location/cM

BARRA S Number of panicles per plant

qPNP2 RM29—RM341 129.4 0.4587 <20. 0001 —0.0583 0.0585 0.0395 0.0032

qPNP3 RM293—RM130 318.0 —0.7220 <20. 0001 <20.0001 <C0.0001 0.0754 <20. 0001

qPNP4 InDel-C4-14—RM127 209.1 —0.3707 0.0002 —0.0206 0.0206 0.0382 0.0016

qPNP7 RM429—RM248 170.5 0.9350 <20. 0001 —0.0104 0.0104 0.1013 0. 0009

gqPNPI0 RM171—1InDel-C10-9 121.6 0.5523 <20. 0001 —0.0001 0.0001 0.0567 0.0012
A AE B Number of spikelets per panicle

gSNPI RM1—RM259 30.9 —14. 4546  <C0.0001 —2.7326 2.7246 0.1365 0.0079

qSNP2 RM138—RM207 290. 9 —7.0003 <C0.0001 —0.7918 0.8026 0.0372 0.0031
BEFR SR AL Filled grain number per panicle

qFGPI1 InDel-C1-3—RMI1 13.0 —10.2057 <C0.0001 —2.9683 3. 0440 0.0598 0.0084
25523 Seed-setting rate

gSSR3 S3-23-1—83-23-2 202.3 —0.0357 <20. 0001 0. 0001 —0.0001 0.0541 0.0010

qSSR4 RM127—RM567 221.6 0.0338 <20. 0001 0. 0002 —0.0002 0.0523 0.0019
T-Hi & 1000-grain weigh

qKGW2 RM424—RM29 125.1 0.6077 <20. 0001 —0.0002 0.0002 0.0337 0. 0005

qKGW5 RM13—RM593 12.7 0.6365 <20. 0001 0.0002 —0.0002 0.0462 0. 0004

qKGW7. 1 RM346—RM336 131.7 —0.7037 <20. 0001 —0.0690 0.0684 0.0428 0.0034

qKGW7. 2 S7-13-1—S87-13-3 193.1 —0.5692 <20. 0001 —0.0002 0.0002 0.0571 0.0010

qKGW8 RM447— AP005524 247.0 —0.6423 <20. 0001 0. 0001 —0.0001 0.0514 0. 0005

qKGW9 InDel-C9-5—RM24194 25.5 —0.4843 <20. 0001 —0.0001 0.0001 0.0462 <20. 0001
k15 Plant height

qPHI RM212—1InDel-C1-16 190. 3 12.7893 <20. 0001 0.0002 —0.0002 0.3349 0.0008

qPH7 RM429—RM248 164.5 —5. 8325 <20. 0001 —0. 0001 0.0001 0.0617 0.0001

qPHS8 RM310—RM72 95.0 4.6389 <20. 0001 0.0001 —0.0001 0. 0450 0.0002
FRk P2 Grain yield per plant

qGYP2 RM29—RM341 135.4 —2.1775 <20. 0001 —1.9580 1.9929 0.0316 0.0312

P=0.0034 P=0.0031
qGYP5 RM18038 —INDEL-C5-3 83.1 1. 5569 0.0010 —0. 8091 0.8148 0.0108 0.0036
qGYP9 InDel-C9-6 —RMS566 69.0 1. 8787 <20. 0001 —1.5346 1.5384 0.0235 0.0208
P=0.0142 P=0.0149

A— AR AR TIE ;P AE — IR P (s AE— AL 85 88 B AESOM AR T s E1— 80 E2— 35 Al — JNHE 0N A 8 38 4% J5 2%
AR 5 h% — I 5 5 BRI B A A% R 33 AL J7 2453 HE . AE, JAE, 30 P RARI P E 038 W L MR IR 5 0. 05 K,

A, The estimated additive effect; P-value, The predicted P-value; AE, The predicted additive by environment interaction effect;
El,Deyang; E2, Luzhou, hZ, The heritability of additive effect; hZ , The heritability of additive by environment interaction effect. For AE,

and AE,, figures without P values were not significant at 0. 05 level.

A QTL [ EAE, F QTL S8 18. 18% . MLk
AREEBR I E] 1 X EAE QTL, H 2 4 QTL #7
TR QTL P I 2], X LR STRk R N 2. 18%.,
TREERIE 2 % QTLXQTL HAF. B 5 HAER 4
A QTL HAEAG Itk F 800, 40 5 2 3. T 3 4
RS 1 IXED 5 6. 12 DL K 8.7 5 10. 13 B HAF;
Xof & F TR AN R 3. 98 % H1 5. 51 % ., Ak i AL
R 7= A B T A L X e R Y L BT R R )
BIIES. 27 % 3. 96 %,
2.4.3 QTL 5334 54k

M 4 FER 5 AT LA, TTie & FR0M QTL if
JE 2 QTL Z 1) BATF 32 30 P05 5% e 35 3 L 4
5. FERON QTL 5 FR 55 B AR R0 XF 26 B ) 8L 5T ik

Fg INB R R AR 0. 11 %, B K I 2 o bk 7 i
h 5,560, BRI AEECH A 1. 10 %0, HADPEAR A
Mt 1.00%, QTLXQTL b At 5 ¥R 45 iy H 4E )
TR B DTHR R R KM, KR
2. 3550 » [V I A6 BT A P bR o G 00 3] 5 PR 0 O A W
HAE(P<<0.05) 1) QTL A 2 A, B 5 e B pk 7™ &
1) gqGYP2 .qGYP9 , 53 5 T4 2.9 Jefa i,

3 it

— R UL, W — PR QTL W% H A7 & A
A KRG R PEAE AN TR 5 (O AR A ) 30 058 T A Bk
(225 . Holland"™ I\ 3 7J i 52 8t 1% 53 T 1, >
22 > DR ) ] — PR bR I DU G v i 5 DR 7 A )
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Table 5. The additive X additive epistatic effect of the QTL and the genetic parameter estimate,

PEAR Trait QTL QTL_j AA P-value AAE, AAE, he, hi.
PR 508 Number of panicles per plant gPNP7  gPNPI0O  0.4759 0.0006  —0.0028 0.0029  0.0218 0.0006
T-#i E 1000-grain weigh 3.1 6.12 0.7285 <0.0001  —0.0001 0.0001  0.0398 0.0002
8.7 10.13  —0.7176 <<0.0001  —0.0001 0.0001  0.0551 0. 0002
B RE P Grain yield per plant 2.20 qGYP9 1. 2100 0.0089  —0.1538 0.1554  0.0081 0. 0005
9.11 10.7  —2.4242 <<0.0001 1.5045 —1.4770  0.0315 0. 0230
P=0.0297 P=0.0345
¥k & Plant height 1.13 gPH7 —3.5723  0.0001  —0.0001 0.0001  0.0323 0. 0002
5.8 9.8  —5.8411 <C0.0001  —0.0001 0.0001  0.0504 0. 0003

QTL_i fl QTL_j—Z S5 HAEMPA QTL AL s s AA— ML AL L TAEROV A THE s P — RS P E; AAE— I >tk -
A 5 R T AR SO T 5 B — B B s B2 — UM e, — At SO b {3 4 TR gt A 7 2 A T s e — At >tk b 30 5 R 35 A 2 3
77 22T .7 3.1 RoREE 3 Yk A L N AR 1 AN X HARFEML ., AAE, AAE, 91 P oRARUT P A A9 BT B & AR I 2] 0. 05 KF,

QTL_i and QTL_j.The two QTLs involved in epistatic interaction; AA, The estimated additive by additive effect; P-value, The predicted

P-value; AAE, The predicted aa by environment interaction effect; E1,Deyang; E2, Luzhou;h?Z . The heritability of additive by additive effect;

h’.» The heritability of aa effect by environment interaction effect in the specific environment.

“3. 1 indicates the first interval on the 3rd

chromosome, and so on. For AAE, and AAE, , figures without P values were not significant at 0. 05 level.
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QTL BB AE ALHE I > ik B i < ok 5
VE A B i Xk BAE . Skt o 2 5 DR A7 1 AR AT
AR .

B bR g £ MG Z B A R, i T
QTL X P8 HAE (QX E) 78 P 7 3 K X R [A] #8855 1)
iR PE 7 R A B — DOk B R A O
&2 HEMN, 75 QTL PR AWM. h TRAS
I AR B o AT QX E, HURRE o b 3 AS [A) R
BT QTL 9 3R 3 Y 388 1% 200 R ) W & B AF7E Q
XE, Lu %" A H DH B £ 4 £ g ik 47 1 [H]
I, SR HEAT QTL 43 #7 L 488 [R] — B A4 76 AN [R) 45
J3E [] 5 AN ) 5 18] QT A6 I f4 S5 i) 0 2% 7 /1N
RIMA—L1 QTL 5AE M A/, BT
BB QTL 40 A 2 A Sz R A7 19, AT I ik A
I QXE M K/h., Wang 5559 @ g — AR A 2 pE
Yt AN BB 2% 148 T 45 21 1 B4 8] s 43 #r A7
SR QXE BN, G2 T 2 A A
BEM QX E, Xing 5 78 W F R 5% 4% 1 T Xt
RIL 47 H )50, 48 4 40 OC 32 B8 AR X /4> TR
B L PERT IR S IR BN 0 B E AT IS A BT R
M, QTL 5355 8] B AEWAR %30 , #23 — 1 QTL



BRI A . KA EEARSC IR QTL & {

Chr.4
0.0 —+— RM335
11.9 ——1— RM518
20.7 —1— Indel-c4-2
33.7 ~— Indel-c4-4
40.8 —— Indel-c4-5
61.8 ——1— s4-8-1
93.4 —— Indel-c4-9
125.1 ——— AL606441
1336 —1— RM252
153.1 —1— Indel-c4-12
162.8 ~{—— RM317
167.0 —| [~ AL662981
182.2 ——1— Indel-c4-13
199.8 ~|_|~ RM349
B 201.2 ][> RM348
209.1 Indel-c4-14
.221 6~~~ RM127
2239 "~ RM567
Chr.10
0.0 —-— Indel-c10-1
15.0 ——— RM474
31.2 — 1 RM222
454 ——— RM311
56.0 ——— Indel-c10-5
779 —1— RM467
103.0 = Indel-c10-8
1146 ——— RM171
a
126.8 ——— Indel-c10-9
134.3 ——— RM3451
143.8 ~|_|- RM228
148.1 ~—— RM333
150.9 - [ RM496
167.8 ——— Indel-c10-10
]
*
¥

Chr.1 Chr.2 Chr.3
0.0 —=— Indel-c1-3 0.0 ——+— RM109 0.0 ~o~ RM523
° 6.9 — T Indel-c3-3
258 indelco2 S04 T[T indebet S
[ 3911~ RMSS5 401 1~ indebca.6
g N - 4857 Indebe23  57.1 ~—Indel-c3-10
47.0 —— RM576 697 —— RM145 62.3 7| [ Indel-c3-11
S 74.8 | ™ Indel-c3-12
STy e 87.3 T~ Indel-c3-14
62.8 1= M50 940 —— RM12908 '
539 [ Ruusoa TR Indel-c3-17
T~ L A —+ -c3-
897~ - Indel-c1-7 , 120.1 ~—— RM424 -
926 —{~ Indel-c1-8 o @ 1264~ RM29 133.1 Indel-c3-18
138.2 ——— RM341
157.3 —1— RM487
155.2 ~_|- RM262
159.2 < T~ RM475 171.7 —— Inde-c3-21
1254 B9 2023 3-23-1
1355 ——— RM488 %065 - §3-23-2
195.7 ——— RM13655 -
149.7 ——— RM246 g;gg A~ gmég
2174 — 7~ RM450 22881~ RM186
168.1 —-— RM297 2406 7| | RM520
172.3 —[~ RM212 2429~ |- RM240 264.4 —-— RV448
2548~ | - RM250 :
» 2645~ |~ RM166
1955 ——— Indel-c1-16 2706 ~|—— RM213 292.0 —— RM293
27761~ RM406 m
2829 RM138 3234~] |- RM130
J A~
2943 "™ RM207 331.9 1~ RM227
339.8 —T 1~ AC133007
3482 "=~ RM570
Chr.7 Chr.8 Chr.9
0.0 —~— Indel-c7-1 0.0 —~+— RM408 0.0 —— Indel-c9-3
e 217~] |- RM506
ol I 22011 RM337
292 > RM152 (g e
37.0~ |- AP004263 A 255~ Indel-c9-5
39.3 —H— RM427
423~ [ RM481
66.8 —— RM22393 42.4 ——— RM24194
76.9 —1— Indel-c8-2
54.0 —— Indel-c9-6
» 94,0 —~—+— RM310
1003 T-RM72 ¢
904 ~J_|- AP005183 69.8 ——— RM566
979~ -Indel-c7-5  117.1 ——— RM331
994~ RM214 124.4 ——T— RM339 80.3 ——— AP005420
110.7 ~_L- RM11 A
1148~ Rv432 1868~ RMEIS 89.5—|- AP005686
121.0 7~ RM560
41307~ |- RM346 }%.(1) L Smgg
132.7 - [~ RM336 AL :
1684 RM210 1142 - RM278
1205~ ||~ RM328
1525 —— RM234 1862~ ~RM23278 155 N1/ RM160
1879 Indel-c8-10 L
16251 RMa29 1268 =~ RM107
»n 127.0 RM201
2108 ——T— RM149
1873+ | | ~ RM420
188.2 ~—- RM248
1911 7R 7-13-1 2340 — T AP006049 1520 ——— Indel-c9-10
1934 s7-13-3 A247'° — RM447
2576 ——— AP005524
B HERA Y Number of panicles per plant
A THiE 1000-grain weight
® AR E Grain yield per plant
®» Pk Plant height
1 SFHicEPEER QILEE LN
Fig. 1. Linkage map of DNA markers and distribution of the QTLs on the map.
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