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Abstract; A dwarf and fragile mutant temporarily designated as dwfl was screened out in the progeny of an ex-
cellent indica restorer line Jinhui 10 with seeds treated by ethyl methane sulfonate (EMS). As compared with the
wild type,its plant height was shorter with drooping leaves,the roots,stems,leaves,and grains of dwfI displayed ex-
tremely brittle during its whole growth period. Agronomic traits such as plant height, panicle length, seed setting
rate ,internode length ,and 1000-grain weight was lower at different degrees than those of the wild type. Comparing of
the mechanical strength between dwf1 and Jinhui 10 showed that dwf1 mechanical strength obviously decreased. Mo-
reover, cellulose and lignin content in dwfI cell wall decreased , hemicellulose content increased ,and silicate content
had no significant difference. Genetic analysis demonstrated that the mutational characters were controlled by a sin-
gle recessive nuclear gene. A single base missense mutation arised on the seventh extron of DWFI gene ( LOC _
0509225490 ) in dwfl compared with the wild type ,resulting in an amino acid change from cysteine to arginine. Ho-
mologous comparison revealed that this mutation occurred in highly conserved region of DWFI gene. These results of
dwfl contributed to mutational mechanism research of rice dwarf and brittle mutants.
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A : Phenotype of wide type and mutant dwfI in the elongation stage. B: Phenotype of wide type and mutant dwfI in the maturation stage. C,D,E F G,

and H:Fracture surface of culm,leaf, grain,leaf sheath,branch,and root of wide type and mutant dwf1. I;Panicle exsertion of wide type and mutant

dwfl. ] ;: Leaf opex of wide type and mutant dwfI. K, L:Internodes length of wide type and mutant dwfI. M; Mechanical strength of the wild type

and mutant dwfI leaf. * and ™ mean significant difference at P <0.05 and P <0. 01, respectively. The same as below
1 FFARNREE dwfl RE
Fig. 1 Phenotype of wide type and mutant dwfl
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Table 1 Agronomic traits of the wild type and mutants
PEAR B (em) B (em) FERESORIEL Filled SEH(%) HREEEL Effective THRLE (g)
Trait Plant height Panicle length grains per panicle Seed-setting rate panicle number 1000-grain weight
BPLER WT 109. 85 +4. 15 25.19 +1.57 156. 60 +7. 14 88.83 +0.04 13.90 +2. 08 26.54 +0. 12
FARIAK dufl 73.99 £5.55* 21.34 £1.59 ™ 83.10 +6.69 ™ 62.99 +0.06 ™ 7.30£1.25™ 19.45 +0.48 ™
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Fig.2 The ingredient of cell wall of wild
type and mutant dwf]
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A: Cross section of the second node of the wild type,B:Cross section of second node of the dwfI,C,D:Cross section of the second leaf of the

wild type and dwfI ,E: Vertical section of the second node of the wild type,F: Vertical section of second node of dwfl,1,2,3,4:Close-up

images of the cross section of WT and dwf! in A,B,C,D,respectively
B3 FERGRETE dwfl BEMBLRFESH
Fig. 3 Morphological and histological analysis of the wild type and mutant dwf/
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Table 2 Seven polymorphic markers used in the fine map-

ping on chromosome 9 of rice

Frid NAGEEY Y
Marker Forward primer(5'-3") Reverse primer(5'-3")
Indl CACGAGGGTCTCG- ATGATGAGCTTGGAGC-
CAATT CTTC
Ind2 GATATGAGTTGCATGT-  CTAGTGGGTCCCATG-
GAGAGC CAAA
Ind3 CGTGCAGGTCTTGT- AGTAATTTGGTCTACAAG-
TAGTTTG GAGTGG
Ind4 GCTTGCTAATAAC- GCAATATAATGCTGTGTA-
TACTCTCTCTGTC ATCCC
Ind5 AATTGTGTTGTGTT- CTGATGGGCTTCTCGTA-
GCTTGCT ATCTA
Ind6 GATCAAACTTGAAG- AAATGGTCAGATTGAT-
TAGTTTGATTTC TATTGGA
RM24311  CCTTTGGTTAGCTCTT- GCATGCTTGCCATCACT-
GGATTTGC TAGC
Markers Indl RM201
Chr9 | |
Recombinant a4 57 n=756

Ind4 Ind3 Ind2
Markers T nl n|

Chr9 = l 1 i 1 i =
R bi
ecombinant 2 1 4 2 29 38

4 DWFI EEEE 9 FEE NS FEM
Fig. 4 Molecular mapping of DWFI on the chromosome 9
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