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Table 1 Statistics of phenotypic variations for internode diameter in parents and RIL populations

SE7R Parents Bf{A RIL population
A7y b g gy
PEAR *f; o 2 /mm i 241 /mm " LS
Trait eal-’ Internode diameter P{H AZ M /mm Internode (i) 635 B/ %
Location P-value Range . Skewness  Kurtosis .
A232 G46B diameter CVv
20199/ 2019 Hainan ~ 3.50+0.13  4.744+0.14  <C0.001""  3.01~6.06  4.33+0.55 0.37 0.01 12.76
ol = 2
RSID 20197 2019 Wuhan ~ 3.58+0.08  5.5140.10 <0.001™ 3.36~7.22 4.8240.71 0.29 —0.35 14.68
202027 2020 Wuhan ~ 4.24-+0.14  5.71+0.67 0.007" 3.32~7.78  5.4740.69 0.11 0.38 12.59
" 20199 2019 Hainan ~ 3.69+0.07  4.71+0.15 0.001" 3.07~6.09  4.374+0.55 0.47 —0.03 12.53
ST |
RTID 2019 2019 Wuhan ~ 4.28+0.25  6.884+0.10  <C0.001""  4.08~8.07  5.94+0.78 0.07 —0.55 13.24
202027 2020 Wuhan ~ 5.06+0.29  7.01+0.43  <C0.001""  4.68~8.60  6.72%+0.69 —0.16 0.33 10.29

1 : RSID : Diameter of reciprocal second internode ; RSID : Diameter of reciprocal third internode; 2R Ff M85 PAE . R 7E 1% K-
B2 o RIRTE 0.1 % K F- ik % . Note: Generation of the P values by -test. ** indicates significant difference at 1% level; *** indicates sig-

nificant difference at 0.1% level.
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Fig,1 Stem characteristics of two parental lines
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Fig.2 Frequent distribution of diameter of reciprocal second internode (A) and diameter
of reciprocal third internode(B) in RIL populations
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Table 2 QTLs for internode diameter in RIL populations

2019774 2019 #I% 2020 #I
‘ - . ) %Eﬁﬁ/bp 2019 Hainan 2019 Wuhan 2020 Wuhan
U e Y
#'H( TM\ *@ML Physical ) . )
Prait QUL Chr | ion [ op WERUR TR/ MEERON TRE/% | DR ST/ %
’ Add PVE - Add PVE - Add PVE
36 533 445~
qRSID2-1 2 o 6.08  0.17 8.26 3.95 0.2 9.09
36 546 307
{5 7 25 32 749 965~
qRSID2-2 2 ‘ ] 460  0.20 7.89
RSID 32792 853
23 051 558~
qRSID3-1 3 Rty 301 0.16 472
23082 483
36 451 869~
RTID2-1 2 970 0.20 12.36
4 36482 917
32 749 965~
qRTID2-2 2 29 709 853 566  0.23 7.99
32 631 468~
RTID2-3 2 453 0.20 8.12
4 32 645 953
B =425 16 319 598~
RTID4-1 4 352 017 4.09
RTID 0 18 670 942
7082 678~
. =4
qRTID4-2 4 07 643 334 017 5.30
7523 667~
qRTID7-1 7 ssapss 296 006 1.27
22 075 937~
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4 22 086 893
0 Mb Che2 Chrs Chra c]}{7 Ch(:ll
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20 Mb 16.32 Mb/I\qRTID-/—]
| 24 b 23.05 Mb GRSID3-1 22.08 Mb qRTIDII-1
L 28 Mb
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Loy 3263 Mb| |/7 v U
32.75 Mb~| | NGRTID2-2
F36 Mb 3645 Mol qRTID2-1 v
36.53 Mb qRSID2-1
L40 Mb v

YIHRA EIT RA9S 1S 25 SR AL 341 5 220 bR TE R QTL AR 1k B (% 1] . The physical location is based on the reference genome se-
quence of R498. The label on the left is the middle of the QTL start and end position.
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Fig.3 Schematic diagram of the physical locat
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Mapping QTLs for internode diameter using a population of
recombinant inbred lines

ZHU Xiaoping', LI Chuanxu', NING Weidong',ZHANG Jianguo',
ZENG Jing',MAO Cui', LI Yonghong®, LIN Yongjun'

1.National Key Laboratory of Crop Genetic Improvement/
College of Biology Science and Technology, Huazhong Agricultural University,
Wuhan 430070, China;
2.Ministry of Agriculture and Rural Affairs Key Laboratory of Southwest
Rice Life and Genetic Breeding , Deyang 618000, China

Abstract The population of G46B/A232 RILs and the high-density genetic linkage map created by
resequencing the population were used to map QTLs for internode diameter of reciprocal second internode
and reciprocal third internode with the R/qtl software package and CIM method.A total of 3 QTLs for the
diameter of reciprocal second internode and 7 QTLs for the diameter of reciprocal third inter nodes were de-
tected , which were distributed on chromosomes 2, 3,4, 7, and 11.0n chromosome 2, gRSID2-1 and gR-
TID2-1 are relatively close.qRSID2-2/gqRTID2-2 and qRTIDZ2-3 repeatedly detected in multiple trials may
be the same QTL, with phenotypic contribution rates of 7.89%-12.36% and the physical interval within
100 kb on chromosome 2.The genetic study of the internode diameter of reciprocal second internode and re-
ciprocal third internode in rice will lay a foundation for fine mapping QTLs for the internode diameter,
which is beneficial to the molecular breeding and germplasm innovation of rice varieties with lodging resis-
tance and ideal plant type.

Keywords rice (Oryza sativa 1.. ) ; lodging resistanc; internode diameter; QTL; recombinant in-
bred lines
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