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ABSTRACT

The rice sexua hybridization procedures usng rice mature pollen irradiated byy ray has been established ,
techniques for reserving rice mature pollen more than two hours has d < been developed. The best dosefor irrar
diating rice mature pollen is about 46 Gy , which will generate lotsof mutants. There are more mutant traits of
third mutant progenies than that of second, furthermore the additive efectsof mutant traits has been observed
with the increase of generation, most of mutant lines could be stable in fifth generations. Definitely the mutant
loci generated by ray irradiation do belong to quantitative trait locus mutageness, dominant and recessve ge-
netic locus mutations will take place, resulting in the variations of traitsin the mutants especialy of panicles.

Usdng the techniquesof mutation breeding by irradiation on rice mature pollen, plenty of mutants has been
obtained, which has superior traits of good quaity, high yied, and better resstance, epeciadly the traits of
grain appearance, such aslong grain, big grain and long panicle, have been gotten. Al new cultivar of early
indica rice , named Jiahezaozhan , with good quality and high yield has been developed and approved , and anoth-
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er variety caled Jiafuzhan with the traits of good quality , high resstances, high yidd and high 1000-grain
weight has been released recently. The resultsof this research have been showed that the techniques wasone of

the best choice to enrich the rice genetic germplasm bank , it isa 9 the suitable solutionsfor generating the mu-
tants to do functiona hene identification.
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Table 1 BEfectson ome traitsof H; derived from pollen irradiated by differenty ray doses
()
(&) (n) (cm) heading stage (day) (%)
dose (Gy) No. of individuds plant height (cm) seed setting rate (%)
ahead of time postpone
0 50 95- 110 0 0 90
23 150 80- 110 0 0 20- 90
46 200 80- 110 0 1-3 10- 90
93 200 70- 110 0 1-5 50- 90
186 100 70- 105 0 1-10 0.5- 10
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Table 2 Bfectson ome traitsof H, derived from pollen irradiated by differenty ray doses
(%) (%) (%)
variation frequency of plant variation frequency of heading variation frequency of seed setting
(&) (n) height (%) sage (%) rate (%)
dose (Gy) No. of individuas
50 %
50- 85%
dwarf tal early later below 50 %
0 500 0 0 0 0 0 0
23 500 3.1 0 3.5 0 0 3.4
46 1000 19.5 5.7 6.4 3.6 13.8 26.9
93 200 20.3 4.9 4.7 5.3 15.2 30.1
186 500 21.5 6.8 4.2 7.2 19.7 27.3
y 46@ H2 3 ’
H; , : :
) 15 ’
- 20cm , 50cm , 22.2cm 1- 4cm,
, 10 —5cm 26. 3cm; 183. 3,
3 50 % , 143. 8, 27.5%
1- 2 % H2 )
, 6 8 ( 31 ),
1 1 5 O % 1 1
121 ( 3
3 121 H,
Table 3 Variation of some panicle traitsof sdected 121 of H, individuas
/ / (9
) ikdets per ) ratio of length & 1000-grain
length of panicle . gopearance of grain . .
panicle width weight (g)
waxy drop
DE IN DE IN long dort wide dim DE IN DE IN
(%)
15 811 15 16 1 6 8 2 12 1 6 8 2
No. of individuds
(%)
variation 43.0 12. 4 67 12. 4 13.2 0.8 5.0 6.6 1.7 9.9 0.8 5.0 6.6 1.7

frequency ( %)

ED: decrease; IN: increase
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Figure 1 Gain gppearance of H, derived from rice mature
pollen irradiated byy ray

Figure 2 Grain mutant variation of H, derived from rice mature

pollen irradiated byy ray
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Table 4 Separation of me traitsof Hs, Ha lines derived from pollen irradiated byy ray
(%)
plant height heading stage seed setting rate ( %) gran appearances
dwarf ' early 1-50 50-80 large
dwarf & high  normd early & later normd normd large & smdl normd
high later small

No. of 24 30 23 40 34 17 3 63 32 51 34 4 18 9 86
Hs .

lines

% 21 26 34 34 29 15 2.6 54 27 44 21 3.4 15 7.7 73

No. of 33 43 26 39 18 23 39 61 15 23 103 13 6 76 46
Ha

lines

% 23 31 18 28 13 16 28 43 11 16 73 9.2 4.3 54 33

,,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



Molecular Plant Breeding

Hs : 15 Ha ( 5) ;
, Ha Ha H: Ha H>
: 15 : : :
H, 70 % , Hs ,
: , ) Hs
, Ha , Ha ,
50 % , Hs 15% Hy 9% H7
, H, , 50 %
Hs : Ho
5 H Ha
Table 5 Comparioons of the range of separation of ome traitsof H, , Hz and Hy
(em) () (%) (mm) (@
plant height (cm) heading stage (day) seed setting (%) length of gran (mm) 1000-grain weight (g)
Ck 15- 105 0 90 8.0- 8.8 29- 31
H, 40 - 115 3-3 0.2- 90 8.0- 10.6 24 - 39
Hs 57 - 140 15- 15 10- 90 8.0- 13.4 21- 54
Hy 70 - 155 15- 20- 90 8.0-13.8 21- 51
( 6 « 7,
, 3), Ha , Hs :
) Ha
() , 5mm (4. 4mm) 8g (27.6%) , 23g
56. 8 %(68. 8 %) () (74.2 %) 10g :
() 2.5 (2.1) 5.3 , 409
(4.5) 2.8(2.4)

6
Table 6 Ranges of variation on grain gppearances of progenies derived from pollen irradiated by r ray

(N) rice grain brown rice (9

No. of (mm) (mm) (mm) (mm) 1000-grain

indviduas length width L&W length width L&W weight (g)
M;;Z 5 8.4-8.8 3.4-3.8 2.2-2.5 6.0- 6.3 3.0-3.3 1.9- 2.0 29- 31
Ba'gg 5 8.4-8.7 3.6-3.7 2.3-2.4 6.2- 6.4 3.0-3.1 2.0-2.1 29- 31
H> 18 8.3-10.6 3.0-3.5 2.4-3.2 6.0- 8.4 2.4-3.1 2.0-3.3 24 - 37
Hs 356 8.0- 13.4 2.6-4.0 2.2-4.2 6.0- 10.8 2.4- 3.6 1.6- 3.6 21- 54
Ha 110 8.4-13.8 2.6-4.2 2.2-4.3 6.2-10.2 2.0- 3.4 1.6- 4.0 21- 54
Hs 55 8.5-13.8 2.0-3.4 2.3-5.3 6.2-9.0 1.8- 3.4 1.8- 4.5 21- 54
He 42 8.4-11.6 3.0- 3.8 2.2- 4.6 6.2-9.0 2.4- 3.6 1.9- 4.5 21- 54
H7 44 8.4-11.7 2.6-3.7 2.5-4.3 6.3-9.3 2.3-3.1 2.1- 3.6 21- 54
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7
Table 7 Variationson 1000-grain weight of progenies derived from pollen irradiated by r ray
(9
1000-grain weight (@)
21- 23 24- 28 29- 31 32- 36 37-41 42 - 46 47 - 51 52- 54
n n % n % n % n % n % n % n % N %
85
5 5 100
Ma85
85
, 5 5 100
Bai85
Ho 18 6 333 6 333 2 11.1 4 223
Ha 3B6 2 0.6 38 10.6 48 13.5 87 244 83 23.3 74 2.8 22 6.2 2 0.6
Ha 110 3 2.7 26 23.7 28 25.5 19 17.3 4 3.6 15 13.6 15 13.6 0 0
Hs 55 2 3.6 9 16.4 12 21.8 9 16.4 3 5.5 7 12.7 12 21.8 1 1.8
He 42 1 2.4 6 14.3 10 238 7 166 2 4.8 8 19 7 167 1 24
Hy 44 2 4.6 4 9.1 7 15.9 9 20.5 4 9.1 4 19.1 13 29.5 1 2.2

3 Ha = __ _‘___— ..: 331
Figure 3 Sdected mutants of H, derived from pollen irradiated iij' ,B}?{ = *ﬁﬂmﬁﬁﬁﬁﬁﬁﬁ __:

by r ray

3.5

( 8

H, Hs
) H:  H
Hy , Hs 70 %
4
, His J Figure 4 Rice panide mutants derived from pollen irradated by r ray
7,
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, 200
( 4
8 H, Hy
Table 8 Comparisons of the genetic stability between from H, to H; and sdlected lines
n % n % n % n % n % n %
. » 17 20.7 36 29.8 44 31.2 69 71.9 75 79.8 34 77.3
lines sahility
planted
. 65 79.3 85 70.2 97 68. 8 27 28.1 19 20.2 10 22.7
separation
82 100 121 100 141 100 96 100 94 100 44 100
tota No.
. " 0 0 0 0 2 10 5 20 14 38.9 27 77.1
lines stahility
sected
. 40 100 100 100 19 90 20 80 22 61.2 8 22.9
separation
40 100 100 100 21 100 25 100 36 100 35 100
tota No.
121 141 96 94 44 50
No. of sdected individuas
99
3.6 ; 2000
' ' 1997 ,
15 y ] 4 1
150. 22
40 , ,
6 2000 102. 61 ,
’ ’ 79.24
1996 9 !
0
13 ” , 1999 13 ” 11- 3 A]
( , 2000)
46 Gy R



Cenetic Analyssof Mutant Progenies Derive from the Rice Pollen Irradiated byy Ray

¥ 41

Bautista (1993) ; Wang (1991)

(1995)

, Chin (1989a, b)

863 (2002AA211091)

Bautisa A. T. S. , Induction of chromosoma variants through

pollen irradiation in rice College, Laguna ( Philippics)
Mar. , 1993
Chin S. F. ,and Gordon G. H. , Pollination with irradiated
pollenin rice- Oryzasatival. , Firg (M1) gen
eration, Heredity , 1989a, 63 (2) , 163-170
Chin S. F. ,and Grdon G. H. , Pollination with irradiated
pollenin rice - Oryza sativa L. , The second M2
Generation, Heredity , 1989b, 63 (2) , 171-180
Wang Z. X. ,lwata N. , Sukekiyo T. , and Yoshmura A. , In-
duction of chromosome aberrant in rice ( Oryza sativa
L) by udng irradiated pollen, Journa of the Faculty of
Agriculture, 1991, 36 (1-2) , 99-108

1 ) ’

1993, (1), 9- 14.

) , 1994, 15 (4) , 193 - 198
, 1986, (2)

1 ’

, 1995, (3), 18

9 (3), 149- 152

1993a, 14 (4) , 151- 155

, , 1993b, 14 (1) , 12- 188

’ ’ ’ ’

) , 1995b, 28 (3) , 96

, , 2000 (5) , 1-2
; , , 1992,
13 (6) , 282- 298

, 1990, (3), 1-6



