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QTL for total spikelet number per panicle is detected on chromosome 7 in the genetic
background of Indica-type rice cultivar
An Indica-type rice cultivar, IR64, has been widely accepted as high quality rice
with good eating quality and high yield in many countries. Total spikelet number per panicle
(TSN) is one of the most important traits to increase grain productivity in rice (Oryza sativa
L.). To improve yield potential of IR64, a Japanese high-yielding cultivar, Hoshiaoba, was
backcrossed to IR64 for three times. We attempted to detect quantitative trait loci (QTL) for
TSN by using the developed introgression line. Furthermore, we developed a near isogenic
line (NIL) to characterize the effect of the QTL for increasing TSN.
A putative QTL, qTSN7.1, was detected between two markers, RM1132 and RM505,
on the long arm of chromosome 7 (Fig. 1A and 1B). For developing NILs, plants which have
an introgression in the target chromosomal region of qTSN7.1, were selected from 144 F2
plants derived from a cross between IR64 and its introgression line used for the QTL
mapping. Whole-genome survey was conducted using 480 SSR markers distributed
throughout the 12 rice chromosomes to generate the graphical genotype of NIL with qTSN7.1
(Fig. 1C). To characterize agronomic traits of NIL, 11 traits were evaluated and compared
with those of IR64 (Table 1). NIL showed significantly higher TSN than IR64. In contrast,
NIL had significantly shorter SL than IR64. There was no significant difference between
IR64 and NIL in other agronomic traits (except GW in 2012DS) across the seasons.
In this study, we succeeded to detect a QTL for TSN, qTSN7.1, using a Japanese
high-yielding cultivar, Hoshiaoba, as a donor parent. The developed NIL for TSN with tagged
DNA markers would be useful to improve the yield potential of Indica-type rice cultivars
through increase in TSN.
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, K. Sasaki, Y. Fukuta, T. Ishimaru)

A-02

Fig. 1. Chromosomal location of qTSN7.1 and graphical genotype of NIL with qTSN7.1.
(A) Genetic map of the marker on chromosome 7. ▼ ; LOD peak
(B) Physical map of the DNA markers. The physical chromosomal position is based on
Nipponbare genome sequence.
(C) Graphical genotype of the NIL with qTSN7.1. White boxes show the chromosomal
segments of IR64, while grey boxes show the chromosomal segments of Hoshiaoba.
Table 1. Characterization of agronomic traits of IR64 and NIL with qTSN7.1 in the wet
season of 2010 and the dry season of 2012.
Line
IR64
NIL

Season

2010WS

TSN

DTH

141.8 ± 30.1

88.8 ± 1.8

PL

LW (cm)

LL (cm)

78.6 ± 3.0

25.2 ± 1.5

1.3 ± 0.1

38.2 ± 5.3

18.0 ± 5.3

176.4 ± 21.4**

86.0 ± 1.0

77.8 ± 2.5

25.1 ± 1.2

1.3 ± 0.0

39.7 ± 5.4

22.6 ± 6.8

79.8 ± 3.4
78.5 ± 2.1

65.5 ± 1.9
69.7 ± 5.2

23.5 ± 1.1
23.0 ± 1.7

1.3 ± 0.2
1.5 ± 0.1

26.1 ± 4.0
28.6 ± 3.3

19.2 ± 4.4
14.6 ± 5.6

SW (mm)

ST (mm)

IR64
NIL

2012DS

106.9 ± 18.9
150.0 ± 34.2**

Line

Season

GW (g)

SL (mm)

2.7 ± 0.1

10.0 ± 0.4

IR64
NIL
IR64
NIL

2010WS
2012DS

CL (cm)

2.5 ± 0.1

2.0 ± 0.0

2.6 ± 0.1

9.7 ± 0.4**

2.6 ± 0.1

2.0 ± 0.0

2.8 ± 0.1
2.5 ± 0.1**

9.9 ± 0.5
9.3 ± 0.5**

2.4 ± 0.1
2.4 ± 0.1

2.0 ± 0.1
1.9 ± 0.1

PN

TSN, Total spikelet number; DTH, days to heading; CL, Culm length; PL, Panicle length; LW,
Leaf width; LL, Leaf length; PN, Panicle number; GW, 100-grain weight; SL, Seed length;
SW, Seed width; ST, Seed thickness. **, significant difference at 1% by t-test.

