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Induction of earliness and awnless mutants in rice (Oryza sativa L.) Domsiah cultivar
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Table 1. Means and standard error (X +Sx) of characters in early mutant lines and control at M3 generation

. (mean comparison between mutant lines and control carried out by “t” test).

bl g 355 O e sls oY oS plis| ai s dgb Al sl O 0393 b
Early mutant lines and control ~ Plant height (cm)  Panicle length (cm) Tiller no. Maturity (days)
E; (200 GY) 145+2™ 26+1" 13+0.4™ 120
E, (300 GY) 140+2.2™ 26+1.1" 13+0.3" 118
E; (100 GY) 151+2.9™ 25+1.2" 15+0.6™ 110
E, (300 GY) 140+2.4™ 27+0.9" 12+0.4" 118
Control sl 171+2.4 29+1 14+0.5 130

NARY du;,\da_ﬂﬁ)u@u,u@”ﬁ;\.::;.u,:**j*‘ns

ns, * and ** Non-signiticant, significant at the 5% and 1% levels of probability, respectively.
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Table 2. Mean and standard error & +Sx) of characters in early mutant line (E3) and awnless mutant line (AW)

at M4 generation. (mean comparison between mutant lines and control carried out by “t” test).
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Mutant lines and Plant height culm no. Flag leaf length Flag leaf width Panicle length Maturity
control (cm) (cm) (mm) (cm) (days)
E3 (100 GY) 160+2.2* 13:0.5™ 30+1.2** 9.83+0.2" 29+1.2* 109
AW (200 GY) 158+1.9* 12+0.3"™ 36x1.1™ 10.58+0.1** 27.5+1.1" 111
Control sl 165+2.1 13+0.4 36+1.1 10.08+0.1 27.7+1.1 125

SN ST Jezml o 53 Sl ma > gme b 55 o ** ,*ns
ns, * and ** Non-signiticant, significant at the 5% and 1% levels of probability, respectively.
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Table 3. Analysis of variance for characters under study in farm (Ms generation). Data in table are mean squares

(MS)
SOV, St g &U;famz PIBLS gl Sl sl e J;’p:r’m \;th’b S:;:]L; I“r’]:;;:o’:e S SR n Sr sesundE hoopds
ant height Culm no. . Flag leaf length Flag leaf width Heading Maturity (days)
internode length length
Year (Y) Ju 1 0.44 0.25 75 97 12 19 306 476
Location (L) o 1 2844 78 58 78 17 25 191 26
(YxL) Jlx oK 1 19 3.3 107 103 17 19 220 367
El= (R/YL) 0 5 Il 353 1SS 8 10 0.75 0.4 3 14 5 79
Entry (A) s 2 1377 28.97 0.94" 4.11™ 120 175" 11.4™ 51.77
(YxL) Jlx s 2 124 8 186 27 49 1.2 42.6 20
(LxA) O x jles 2 440 17 109 1.3 1.7 57.7 158
(YxLxA) Ol x e x Jo 2 187 0.36 224 35 37 1.2 51.4 38.7
Error (E;) etsle3T ozl 16 47 0.96 2.1 2.9 6.46 22 3.2 5.53
CV.% Ok g 15 5.5 3.1 5.8 4.6 1.9 2
ns and **: TN ez o 5> S5 me ls g b 5 4T 5F NS
Non significant and significant at the 1% level of probability, respectively.
Mb@&bu,awilta Jadar e gla 0315 (M5 i) 4 )50 3 aalllas 55 50 Slao il ylg 4 s =Y dodr
Table 3. Analysis of variance for characters under study in farm (Ms generation). Data in table are mean squares (MS)
SOV. e gl 33T a3 abg b als Jsb PHEg] 4 ab st gL 4 s &l sl > Slas als Vs 0js
df Panicle length Grain length Grain width Spikelet fertility  Grain per panicle  Grain yield 100-grain weight

Year (Y) Ju 1 22 0.4 0.01 9 136 139377 0.00014

Location (L) O 1 0.4 0.4 0.1 765 711 502208 0.00033

(YxL) Jlox 05 1 28 0.1 0.0002 2.8 0.4 1382192 0.00033

E1l= (R/YL) O 5 Jlw 093 1SS 8 1.4 0.4 0.007 31 19 20276 0.00023

Entry (A) es 2 27.7%* 2.03** 0.099** 8.2ns 6043** 2172502** 0.52%*

(YxL) dlox les 2 3 0.19 0.004 2.6 131 937517 0.00019

(LxA) O x 5las 2 2.9 0.5 0.036 50.4 3928 39434 0.00019

(YxLxA) O x 5lag x JL 2 0.19 0.03 0.006 0.36 24 2434 0.00005

Error (Ey) T olasl 16 0.4 0.19 0.004 2.47 275 15125 0.000165

CV.% S b 2.3 42 25 1.8 4.2 5 0.5

ns and **: Non significant and significant at the 1% level of probability, respectively.

WAl JL.,:>|cla.u)g)lzs-u)\;&m,:‘ag.,g;@:**}*ns
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Table 4. Analysis of variance for characters under study in laboratory (Ms generation). Data in table are
mean squares (MS)

S b Af ol3T o it st e
S.0.V. i Amylose Gelatination temperature Gel consistency
Replication BES 0.26 0.03 334
Entry (A) (A) s 0.85™ 0.11"™ 10.8™
Error ilejT ol 0.27 0.031 12.44
CV.% ol s sy 2.47 5.7 6.7
ns:Non significant. s me NS
. “e e - . /~ -
(M5&w)&bb}jﬁ&@#ﬂdhgﬁy}wépww—oJJJ:-
Table 5. Means comparison of genotype for characters under study (Ms generation)
oS sl o 8 0be YL _ _ | s J ds s 53 4l sl
PSPPI =L Sl sl O W d AL pdb S ee M?_ > 2 )l’ iwj_b . 5> Shes Wls Ve Ojy Oy oys3dsb
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Induction of earliness and awnless mutants in rice (Oryza sativa L.) Domsiah
cultivar

M. Isfahani' and M.H. Fotokian>
ABSTRACT

Domsiah is one of local rice cultivar with best quality in Iran, but it is nearly late with long awn. This study
was conducted to induce earliness and awnless characterstics in Domsiah cultivar from 1995 to 1999. The seeds
were irradiated with gamma rays at 100, 200 and 300 Gray, and Dimethyl Sulfate (DMS) at 0.1%, 0.2% and
0.3%(for 24 hrs. in room temperature), separately. At the end of first year of study, main panicels of some
randomly selected plant were harvested and planted at M, generation as a panicle-to-row. Results showed no
sigificant varition among the DMS treatments, hence these treatments were removed from the study. Four early
mutant populations (E; to E,;) were obtained from treatments of gamma rays at M, generation. These mutant
populations showed segregation for maturity. Meanwhile, the E; population showed segragation for awnless.
The plant height, culm number, maturity and panicle length were studied in mutant lines at M3 generation. The
E; line was 15 days earlier than control at M, generation. The plant height of this line was significantly different
compared to control, the awnless mutant line was also shorter and earlier. In order to study some morphological
characteristics and yield at Ms generation, the E; and awnless mutant lines were planted in randomized
completed block design with three replications in Rasht and Tonekabon in 1999 and 2000. The characteristics
under study were included: plant height, culm number, peduncle, second internode length, flag leaf length and
width, days to panicle emergence (DPE), days to maturity (DMA), panicle length, grain length and width,
spikelet fertility, grain no. per panicle, grain yield, 100-grain weight, amylose (%), gel consistency and
gelatination temperature. There were no significant differences in second internode length, DPE, spikelet
fertility, amylose %, gel consistency and gelatination temperature. Generally, the correlation coefficient between
DPE and DMA in rice is positive and significant, however, it was found non significant in this study. Because of
highly significant correlation
(r =0.7**) between yield and 100-grain weight, it is possible to improve grain yield through 100-grain weight.
Although, there was not a significant difference between early mutant and awnless lines in DMA, however, 100
grain weight and no. of grain per panicle in awnless mutant line were higher than in early mutant line. These two
mutant lines has significant difference for DMA compared to control i.e. they were 13 days earlier than control.

Key words: Rice, Mutation, Gamma rays, Dimethyl Sulfate (DMS), Awnless.
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