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Characterizations and Gene Mapping of a Brittle
Culm and Leaf Mutant in indica Rice

LIU Bin-mei' YE Ya-feng' > ZHANG Zhong-gui’ ZHAO Meng' XU Xue'*
TAO Liang=hi' WANG Yu® WU Yue<jin'
(' Institute of Biotechnology and Agricultural Engineering Hefei Institutes of Physical Science
Chinese Academy of Sciences Hefei 230031;* School of Life Science Anhui University Hefei 230039; Hefei Fengle Seed Co.
LTD Hefei 230034;*School of Life Science Anhui Agricultural University Hefei 230036)

Abstract: Brittle culm mutants are suitable materials to study the mechanism of secondary cell wall formation.

A britlle culm and leaf mutant( b¢9311-1) was obtained from M, population of indica rice 9311 by ion beam irradia—
tion. The fertility and tiller number of bc9311-1 mutant reduced observably while other agronomic characters
changed slightly. Cell wall components analysis showed that cellulose content of mutant leaf and culm decreased
sharply while hemi—<ellulose increased evidently no significant difference has been found in contents of SiO,in
leaf. Genetic analysis showed that the mutated phenotype of bc9311-4 was controlled by a recessive gene. The
bc9311-1 gene was mapped on rice chromosome 1 by using a F, population developed from a cross between the mu—
tant and 02428 and the genetic distances from the gene to the linked SSR markers RM1095 and RM3632 were
0.6¢M and 3.4cM respectively. The above results laid the basis for the research of the fragile and dwarf mutant and
its gene cloning.
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Table 1 Morphological measurement of mutant and wild type
9311 bc9311-1
( 1) © Characteristic ( ) (e )
Wild type( 9311) Mutant( bc9311-1)
(d) Growth period 116 115
( cm) Plant height 122.92 +1.40 115.55 £1.50
( cm) Panicle length 21.30 £0. 10 19.81 £1.25
4.34 £0.58 4.71 £1.15
Tiller number per plant
() 212.32 +2.25 167.81 +3.89"
Number of spikelets
per panicle
(%) Seed fertility ~ 85.04 +2.31 28.23 +1.42%
1 bc9311- 9311 (g) 32.14 0. 87 30.22 +1.02
Fig.1 bc9311- mutant and wild type 9311 1000 - grain weight
2.2 o (P <0.05) (P<0.01),
be9311-1 9311 * and™ mean significant difference( P < 0.05) and extreme-significant
be9311-1 9311 difference( P <0.01) respectively. The same as below
2 bc9311 -1

Table 2 Plant height and internodes length of mutant and wild type

(9311) Wild type( 9311)

( bc9311-1) Mutant( bc9311-1)

Characteristic (em) (%) (‘em) (%)
Length Ratio Length Ratio
Plant height 122.92 +1.40 - 115.55 £1.50 -
Total culm length 101. 60 + 1. 30 100 95.70 £2.25 100
1st internode length 36.61 £2.95 36. 03 33.42 £3.81 34.92
2 2nd internode length 19.75 £1.38 19. 44 16.85 £2.19 17.61
3 3rd internode length 21.00 1. 46 20. 67 19.80 £ 1. 67 20. 69
4 4th internode length 15.51 £1.79 15.27 14.49 £2.07 15. 14
5 5th internode length 6.23 +1.48 6.13 6.75 +1.99 7.05
6 6th internode length 1.64 £0. 67 1. 61 1.19 +0.79" 1.24"
2.3 HC) . ( lignin L) (
( cellulose C) . ( hemi-eellulose Si0,) o be9311-1
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Fig.4 Scanning electron micrographs showing the differences between sclerenchyma cells and vascular

bundles in culm of wild-type and bc9311-1 mutant

A: ( x100) ; B: (WT)

( x500) ; C:

(bc9311-1) ( x500) ;S: 'S

A: Cross-section of culm( X 100) ; B: Cross-section of a wild-type culm( x500) ;

C: Cross-section of a bc9311-1 mutant culm( X 500) ; S: sclerenchyma cells; V: vascular bundles
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Table 3 Segregation of fragile and normal plants in F, population
(3:1) P
F, population Normal plants Brittle culm plants Total plants X’ (3:1) Pvalue
bc9311-1/02428 948 297 1245 0. 81 >0.95
9311/bc¢9311-1 207 74 281 0.20 >0.95
be9311-11 390 139 529 0.39 >0.95
2.6 bc9311-1 o
bc9311-1102428 948 F, 9311 1 be93114
( 297 ). 408 bc9311-
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Fig.5 Genetic map of the bc9311-1 locus on chromosome 1 2023
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