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IDENTIFICATION AND GENETIC MAPPING OF A FRAGILE AND DWARF RICE MUTANT
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Abstract: A fragile and dwarf rice mutant ( dfr) was obtained from M, population of indica variety 9311 irradiated by
nitrogen ion beam. The plant height of the mutant is 74. Scm  while that of wild type is 122. 9¢m. Cell wall composition
analysis indicated that cellulose and hemi-cellulose contents in leaf of the mutant and wild type were 13.8% and
23.8% 24.2% and 20. 6% respectively which in stem were 22. 3% and 34. 1% 30.3% and 18. 6%

Other cell wall components changed slightly. Genetic analysis showed that the character of dfr was controlled by a

respectively.

recessive gene. The dfr gene was mapped on rice chromosome 2 by using a F, population developed from a cross between
the mutant and 02428 and the genetic distances from the gene to the linked SSR markers RM5472 and RM240 were
1. 1¢M and 1. 6¢M 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  Agronomic traits of mutants and wild type 18.6%4.5%  9.1%
Si0 2
9311 dfr 2 ( ) o
trait wild type 9311 mutant dfr 0311
Cap
116 117 - o
days from sowing to heading( d) 3 =
122.9 +1.40 74.5 £2.00* 30T
plant height( ¢m) * *
25 | o )
21.3 0. 10 18.2+1.05™
panide length( cm) * * < }
z 20
, ‘ 4.3£0.58 5.3+0.58 £ |
effective panicle number 815t
15
. 5.2£0.31 4.9£0.27 €
tiller number 10 | 3
' ) 212.3 £2.25 125.8 13,21 5k
number of grain per panicle T
_ 32.1+0.87 30.6+1.12 8 ' ' '
thousand seed weight( g) FREWQC) SELFHRZE(HO) AFEL) f.ﬂﬁ,’:(Si()z)
cellulose hemi-cellulose lignin inorganic salt
i 85 2. 31 32£2.19™
seed setting( %)
DR ek (P <0.05) (P<0.01) . 2 (WT) dfr

Note: #and %% mean significant (P < 0.05) and veryignificant Fig.2 Difference of culm cell wall components between
difference ( P <0.01) respectively. The same as Table 2.

wild type ( WT) and mutant ( dfr)

1.2.3.4
. . Si0,
5.6 5.6
13.8% 24.2% 4. 9% 10. 9%
4 . dfr
1234 23.8% 20.6% +4.9% 11.7%
( 2)o
( 3)-
2 dfr 9311
Table 2 Plant height and internodes length
of mutants dfr and wild type 9311 ( cm)
9311 dfr 2.4 dfr
trait wild type 9311 mutant dfr
dfr 3
plant height 122.9 £1. 40 74.5 £2.00™ F . F,

culm length 101.6 £1.30 56.3 +1.58™ 3:1
1 first internode 36.61 +2.95 16.20 +1.29™ ( 3) dfr
2 second internode 19.75 +1.38 6.35+0.99™
3 third internode 21.00 +1.46 9.25+1.39™ 2.5 dfr
4 fourth internode 15.51 +1.79 12.15 +£2.74™ dfr/02428 F2
5 fifth internode 6.23 £1.48 9.65+1.08™ ( 372 92 ) i 408
6 sixth internode 1.64 £0. 67 2.99 +0.61 12 SSR dfr
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