1E¥IZ3 ACTA AGRONOMICA SINICA 2011, 37(6): 955-964 http://www.chinacrops.org/zwxb/
ISSN 0496-3490; CODEN TSHPA9 E-mail: xbzw(@chinajournal.net.cn

DOI: 10.3724/SP.J.1006.2011.00955

IKFEEEFFRER iga-1 WEERBHEEN
¥ OoF  FE X A XAk kzE Mir O Io#

/ , 510642
iga-1 s iga-1
iga-1 CHA-2 CHA-2N 13 CHA-2 CHA-2N
, dn GA; GA; 0- iga-1  GA; CHA-2
02428 F, iga-1 5 InDel DL18 DL19 32.01kb
5 , D1 CHA-2 CHA-2N
13 D1 , D1 iga-1 5
iga-1 sd-7

; ;iga-1 ;

Identification and Fine Mapping of a Semidwarf Gene iga-1 in Rice

GUO Tao, HUO Xing , RAO De-Hua, LIU Yong-Zhu, ZHANG Jian-Guo, CHEN Zhi-Qiang, and
WANG Hui "

South China Agricultural University / National Engineering Research Center of Plant Space Breeding, Guangzhou 510642, China

Abstract: A semidwarf gene iga-1 of rice (Oryza sativa L.) by mutagenesis of outer space treatment from Texianzhan 13 was
identified. The dwarf lines CHA-2 and CHA-2N which carried iga-1 showed great variation in agronomic traits. On the basis of
the internode length of CHA-2 and CHA-2N, the mutant belongs to the dn type of dwarfing. GA; treatment, endo-GA; measure-
ment and a-amylase activity analysis in endosperm showed that iga-1 is independent of gibberellin acid. Using a large F, popula-
tion derived from a cross between the CHA-2 and an japonica rice variety, 02428, the iga-1 gene was fine mapped into a 32.01 kb
physical distance between two InDel markers, DL18 and DL19 on chromosome 5, where five open reading frames were predicted,
one of which was the rice gibberellin-insensitive dwarf mutant gene D1. Sequence analysis showed that no variation in D1 locus
was detected among CHA-2, CHA-2N and Texianzhan 13. Thus, D1 can not be the candidate gene of iga-1. Comparing the other
dwarf genes on chromosome 5 showed that iga-1 is possibly allelic to the semidwarf gene sd-7.
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Shen 124 NCBI (http://www. s , ,
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(52.8 cm) 48.7%,

BE1
Fig. 1
=0.5 cm; C:
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iga-1 I F#K R CHA-2. CHA-2N BIRB(MNEES|H: CHA-2. CHA-2N. #5#ll & 13. EHIE)
Phenotype of the iga-1 dwarf line CHA-2, CHA-2N (from left to right: CHA-2, CHA-2N, Texianzhan13, Aijiaonante)

=30 cm

>

A: leaf blades in grain-filling stage, bar=10 cm; B: grain, bar=0.5 cm; C: panicles in grain-filling stage, bar=5 cm; D: Gross morphology in
grain-filling stage, bar=30 cm.

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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£ 1 iga-l BEHHER CHA-2. CHA-2N TEREMHREFIEE
Table 1 Agronomic traits of iga-1 dwarf line CHA-2, CHA-2N ( X =SE)

Trait Texianzhafl?: CHA-2 CHA-N
Plant height (cm) 108.4+1.98 52.80+1.15" 80.16+2.70™
Panicle weight per plant (g) 31.56+5.64 19.88+1.43" 18.47+1.56"
Number of effective panicle 9.00+0.71 8.00+0.84 8.00+0.98
1000-grain weight (g) 20.82+0.41 10.63+0.27" 12.38+0.36™
Flag leaf length (cm) 38.98+3.40 26.25+0.59" 42.06+2.34
Flag leaf width (cm) 1.900.07 2.75+0.27" 2.45+0.37
10-grain length (cm) 8.73+0.16 5.80+0.12" 6.03£0.06"
10-grain width (cm) 2.45+0.14 2.90£0.15" 2.89+0.16"
Length/width ratio of grains 3.56+0.15 2.14£0.117 2.07+0.12"
Panicle length (cm) 22.85+1.23 14.35+1.15™ 17.54+1.90™
Filled grains FG 265+7.83 223.57+8.29" 177.13+9.28"
Seed setting rate (%) 63.55£0.35 67.07+0.21 79.17+0.19™
T 0.05  0.01
“and " mean significant at the 0.05 and 0.01 probability levels, respectively.
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Fig. 2 Internodes length of rice varieties
A: ; B: N =10 cm
A: diagrammatic comparison of internodes length; B: Morphology of internodes, Bar=10 cm.
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Fig. 6 A plate assay of a-amylase induction
G+ GA;; G- GA;
G+ means GA; treatment; G— means without GAj treatment.
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Fig. 7 Fine mapping of the iga-l gene
A:iga-1 5 SSR RM6645  RM3838 ; Briga-1 5 InDel DL18 DLI19
; C:iga-1 BAC AC117264  32.01 kb ;D RAP-DB 32.01 kb 5

(1: LOC_0s05g26860.1; 2: LOC_0s05g26870; 3: LOC_0s05g26880.1; 4: LOC_0s05g26890.1; 5: LOC_0s05g26902.1)

A: iga-1 was mapped to the interval between SSR markers RM6645 and RM3838 in chromosome 5; B: iga-1 was fine map to the interval
between InDel markers DL18 and DL19 in chromosome 5; C: iga-1 gene was fine mapped into a 32.01 kb physical distance; D: In the 32 kb
region, five putative genes were annotated in RAP-DB database. (1: LOC_0s05g26860.1; 2: LOC_0s05g26870; 3: LOC_0s05g26880.1; 4:

LOC_0s05g26890.1; 5: LOC_0s05g26902.1).
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