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Table 1- Analysis of variance (MS) of the traits number of days to 50% flowering, plant height, Panicle
number, and yield of rice mutants with parents, Fajr and Shiroodi as check
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S.0.V. DF Plant height Days to 50% flowering Number of panicles per hill Yield
<5
S 2 20.63 " 12,82+ 5.62 613935
Replication
e 36 794.26 ** 150.89#* 13.48** 3763275.9+
Treatment
s
72 30.2 0.116 3.68 371508.8
Error
S s 5.49 0.51 13.6 12.01
CV (%)

o ys Sy g gy Jletal ok j3 o e NS g ls sine S| 32 pos s Sy e g % NS
ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,
respectively.
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Table 2- Mean ccomparison of the traits of number of days to 50% flowering, plant height, Panicle number,
yield of mutants with the parent cultivars, Fajr and Shiroudi as check
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No. Code Days to 50% flowering  Plant height (cm)  Number of panicles per hill ~ Yield (kg/ha)
1 114 63.7 ] 151.8 bed 11.9e-h 5334.1 c-i

2 1116 63.7 ] 143.1 c-h 16.3 a-f 5225 c-i

3 1117 63.7 ] 138.7 d-i 12.8 ¢c-h 5999.2 cde
4 1120 63.7 ] 139.2 c-i 13.9 a-h 5896 c-f
5 1126 63.7 ] 140.2 c-i 17.7 ab 5649.3 c-h
6 123 63.7 ] 143.3 c-h 17.1 a-d 5690.6 c-f
7 124 63.7 ] 146 c-f 11.4 fgh 4478 e-l

8 125 63.7 136.8 e-i 13.7 a-h 4410.1 e-l
9 126 69.7¢9 138.8 d-i 15.1a-g 6583.4 bc
10 127 63.7 ] 152.1 bed 15a-g 4859 d-k
11 133 66 i 129.8 g-m 12.3 c-h 4887.4 d-k
12 138 69.79g 144 c-f 14.7 a-h 6165.5 bed
13 1316 63.7 ] 148.4 cde 16.3 a-f 5043.4 c-k
14 Tarom 69.7 g 161.7 ab 12.8 c-h 5265.1 c-i
15 215 63.7 ] 152.9 bc 159 a-g 5120 c-j
16 221 63.7 ] 130.0 g-m 14.8 a-g 3553.0 kim
17 222 56 m j-0122.3 13.6 a-h 3512.8 kim
18 2212 56 m 117.21-0 12.3 ¢c-h 3969.2 m-I
19 2310 58.3 1 127.1i-n 12.9 c-h 5051.4 c-k
20 2311 60 k 103.8 prq 11.1gh 3062 Im
21 2317 63.7 ] 97r 13.3c-h 27069 m
22 2318 63.7 146.4 c-f 12.6 c-h 3969.2 i-m
23 Hassani 67 h 133.2 f-k 12.1¢c-h 4327.4 e-l
24 3200 73.7¢€ 120.31-0 11.1gh 5349.3 c-i
25 321 60 k 127.1i-n 15.1a-g 4728.4 d-k
26 326 69.79 133.6 f-k 16.1 a-g 4531.3 el
27 327 63.7 ] 111.2 opq 12.3 ¢c-h 5283.6 c-i
28 3214 75.3d 114.7 m-p 16.6 a-e 5354.6 c-i
29 3215 73.7¢€ 127.6i-n 18.6a 4275.2 h-1
30 3216 63.7 ] 137 e-i 13.9 a-h 5699 c-f
31 3218 69.79g 130.8 g-I 13.6 a-h 5663.6 c-f
32 3226 63.7 ] 135.3 e 17.2 abc 5484.8 c-i
33 3227 72f 100.3 gr 149 a-g 5945.8 cde
34 3228 69.7 g 139.1 c-i 12 d-g 5258.1 c-i
35  Anbarboo 85.7b 167.5a 9.7h 4067.7 h-m
36 Fajr 86.7 a 1153 m-p 153 a-g 7434.3 ab
37  Shiroodi c82.7 116.8 m-p 16.3 a-f 8335.6 a
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Means in each column fallowed by similar letters are not significantly different at the %1 probability level (Duncan Test).

AR


http://dx.doi.org/10.22034/arpe.9.17.111
https://arpe.gonbad.ac.ir/article-1-455-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/arpe.9.17.111 |

b g sCilige ald oS g (£l Slio (S duglio

anll og wY (5elisS e gl AV Joles aigs las )l L YYVY o lads Cilige a5 olo lias (V) Jgoo 1aigs g5l
Fosile MY 5 V0 Jobas i glas )l (sl ls canziwn )55k sl guly 9 Jgamms p a8, &dly 10 45" (699,89 28
Qg gLl Ghlo YYIQ o FYVF LYYV PV PV e YPY) YYY e FYIY VYY YY) OYY o,leds slacpY sy
e 3l Jols lacp¥ o ase glay )] jrals Gol aS ol lis Wools gy aidg (695, 9 428 wald aliv
(Bagheri and Fallah, 2015) <ol o gobo Ve o= VYe i cuieil glp cslio gl g (Ao pylb 51 iy
A"Zadeh and ) J...JL» Cowd ol..BSb [alS)| L pan A9 Cb); 6L®4.u)‘5 L L& 9 J.S.u‘ Al ud.ulal.u Lu LQLSJ.»A.A
(Esavand, 2005

1o a5 05 YYD o)les Cilige 45 bogypo 45 )0 ddigs olaws o yiien a5 olo Lid (V) Jgao 1S 50 aligs olaws
dlie o aS Azl VWPV 0 a8 50 adigs olawd glls Cilige B VA olowi 0g 45 12 0 ades> b VA/P
90 abe B VY g VO (gl)lo ud )i a4 (609,md 5 b vall aldl il oo ) zhw o gkl Gglas 1 Sle
A8 j0 abgd oo (ppieS iog byl wlie YY) o YO ATV AYY OV o,leds slagp¥ a5 auils 45
%;@‘&L@ﬂwl)owjémmlb aoll g 45 o 0 dhe> U Y Glils a5 0gs gy e vl 4y 3l
o g ATy o dlgs slaad Al do o ) maw (o (gl S glay AT Wogs A5 o alem> VYN g VY/A s
Colls Jaame 4 Jeax glp VOV a5 ,0 ddgz olaad Xils o Gl cuigif b o8, o Slae s 10 e sliz! 5l
lass o Grali8l oy i B0 KM Gals jo a8 ols olis yas ,o s (Bagheri and Fallah, 2015) el 55,0
S 50 «Dlalgus Juto Jus1 g LalS anisl b Iolgs 08, 5900 jlews b g pan . 04 GIZA 175 (o3, 4y bogypo a5 ,0 4ty
«(Alizadeh and Esavand, 2005) ws,S saalie Caxaz ,0 Glgls poami ol b oilige golass (Ma) pgu
VEYEIY 5 AYYO/P Joleo (60,Shos o5 45 a5 09 ,oxd g (609, wald 18, 4 bgyye o Sles o yiion 10 ,Klos
Joleo a5 olo plasl 0es 4 1) 0, Slee o ion VYF o led (Y docilige oy aiils LSe o 6,5 oLS
sl LSe 1o 0,55lS A FY/F-FAFO/D o o, Slee Cilige UV aldl (Y Jouz) 090 LS, 6,555 FOAY/F
a5 cgryuic g g 20l 4 s eibge (ol 0 Slas il (gl cre Dglds oy Vo mhaw o (g kel s 5l aS
Golo e Dglai oo pylb ol 4y G Jg 009 ylinn 09 LS j0 0, FLS TV IV 5 FYTVV/T Joleo o 5 4
MY ANY Glacibise wads le £l cao ez ulal 5 cplplo (F Jgoo) aila asye V Jlis! zlaw o
g @l g o Sles ol Gl 5 slacdlige g2 YYTY g YYIF YV« YY) YYIY YYY OYA OVYP
Az 50 5 009 LSy g 1 w00 el Jolge den iulesl cpl 5o bl e glas e Co pae g (S Jelge condd
olas wlaly (Nahvei and Allahgholipour, 2003) 4 18 al 5 gem0 .aiads Gbsl 5y @ Sibge Sgles
Sl )y ¥ VP g W0,S aslie ald i pd) mi L) (¥ Vo0 o,Slas g 45 )0 adsd olaws iy el )|
Lidged

5 2T woy0 00 b g, olaws Lo Slae a8 ol lis  Sicon oy Jgo 10 8o b wlho  Siwaod o po
U 5gy olaws aalidl b S0 o jle 4y .cdls do 0 SO Jloiol mhas 1o jlo pise g Codis  (Snad 45 10 aligs olaws
O (V) Jga) il (Siaod wigr el )l b Jg <8l ol g 0 Slas a S )0 adgs olawd g 2al5 o )0 O
il 352y Shwod ( DA w0 )3 B0 U g, olaw g 45 0 adies slaws

\\F


http://dx.doi.org/10.22034/arpe.9.17.111
https://arpe.gonbad.ac.ir/article-1-455-en.html

[ Downloaded from arpe.gonbad.ac.ir on 2026-06-20 ]

[ DOI: 10.22034/arpe.9.17.111 |

YEY (b g s VY 2 lond ok 0593/ (ALS (65992 548951 (62 )5 Wlidod 4y il

0,80 as b aS 5 dligs olass ig glas,l ( 2alS wo 3 00 U g, dlowd Slao S -V Joax
Table 3- Correlation between yield and other studied traits
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Days to 50% flowering  Plant height ~ Number of panicles per hill ~ Yield

S as 0 00 U g, slass 1

Days to 50% flowering

0.01 1
Plant height
85 o wigdolad 0.650" 0.007" 1
Number of panicles per hill
28 0.47% 0.089™ 0.3% 1

yield

o, S g iy Jleiml zolaw o ls ge BT g s jixe M| dgmg pie o iy

g % ns

ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,

respectively.
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Table 4- The mean square of the traits of milling recovery, head rice, elongation ratio, amylose

percent, gelatinization temperature of mutants with parents, Fajr, and Shiroudi as check

a8 sy S O gl o s i )
Ol s e i O S5 sles jekeol oo R TR ey Jas leadly
SOV sl Gelatinization Amilose _ ol Milling
e DF temperature percent EIoPa%?(;uon Head Rice Recovery
o
REpfi)CS;tion 2 0.003™ 0.572" 0.002"™ 0.168™ 0.259™
T )Ltw t 3 5.96 + 6.780 ** 0.065 ** 52.21 * 14.91+
reatmen
s
Error 72 0.012 0.035 0.001 1.27 0.557
T
g\“/”((y)’" 2.64 0.99 1.38 1.75 1.07
0
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ns, * and **: non-significant difference, significant difference at the level of five and one percent probability,

respectively.
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Table 5- The comparison of the traits of milling recovery, head rice, elongation ratio, amylose
percent, gelatinization temperature of mutants with parents, Fajr, and Shiroudi as check

, o)l b Y5 sles s O s Cens L i e oo olenst,
9, A Sokeel duoyo . S
Zilige Gelatinization . als Head Rice Milling
No. Amilose content (%) . .
Code temperature Elongation ratio (%) Recovery
1 114 3.4 Klm 18.45i 2.14 b-f 65.35 c-h 70.4 e-i
2 1116 3.75h 1845 2.09 fgh 66.25 cde 71.25c-f
3 1117 3.25 mno 18.95¢g 2.15b-e 66.0 c-f 70.8 e-h
4 1120 3.55h-k 20.95d 2.18 bc 65.0 d-h 69.0i-n
5 1126 3.3Imn 16.7 mn 1.65s 70.45a 72.6 abc
6 123 3.4 kim 17.7k 1.88p 65.2 d-h 71.45 b-e
7 124 3.10 nop 18.05j 2.15b-e 64.25 d-i 67.8 no
8 125 3.70 hi 17.7k 1.88p 65.25 d-h 70.45 e-h
9 126 3.15 nop 18.5 hi 2.14 b-f 65.85 c-g 71.0 efg
10 127 44f 18.5 hi 2.17 bed 66.0 c-f 69.5 h-m
11 133 g4.04 18.45i 2.09 fgh 63.75 g-j 68.1 mn
12 138 4.3f 17.85 ik 2.031jk 69.85 a 72.75ab
13 1316 3.6 h-k 17.6 k 1.98 Im 67.55 bc 71.1d-g
14 Tarom 3.50i- 184 i 1.94 mn 69.5a 73.0a
15 215 3.45 jkl 19.35f 2.09 fgh 65.6 c-g 69.75 f-I
16 221 51e 17.251 2.05 hij 66.0 c-f 70.2 e+
17 222 6.25d 17.65 k 1.98 Im 61.7 jk 68.75 k-n
18 2212 6.6¢C 19.0¢g 1.98 Im 61.7 jk 69.85 f-jk
19 2310 6.95 ab 195f 1.9 nop 161.15 k 68.45 k-n
20 2311 6.55¢ 16.150 2.13 cf 63.65 g-j 66.750
21 2317 6.45c¢ 18.7 ghi 2.0kl 62.45 ijk 66.65 0
22 2318 3.55 h-k 16.55n 2.01 jkl 63.65 hij 68.15 mn
23 Hassani 6.9 ab 16.9m 2.13 c-f 68.7 ab 71.5 b-de
24 3200 7.0a 22.15b 17r 65.25 d-h 72.45 a-d
25 321 3.10 nop 17.75 ik 2.11efg 65.5 c-h 70.7 e-h
26 326 3.65 hij 199e 2.09 fgh 65.8 c-g 71.55 b-e
27 327 3.10 nop fl9.6e 2.07 ghi 64.4 d-i 69.5 h-m
28 3214 3.20 m-p 19.35f 17r 65.55 c-g 71.15d-g
29 3215 3.20m-p 199e 1.8¢q 66.4 cde 70.8 e-h
30 3216 3.10 nop 20.75d 2.19b 63.8 f-j 69.0i-n
31 3218 3.20 m-p 18.4i 1.93 mno 66.55 cd 70.6 e-h
32 3226 3.050p 17.7k 2.25a 61.0 kl 64.85p
33 3227 3.10 nop 18.8 gh 1.98Im 65.2 d-gh 68.8 j-n
34 3228 3.10 nop 16.6 mn 2.1e-h 60.45 kI 65.15p
35  Anbarboo 3.0p 194 f 2.14 b-f 53.7m 68.8 j-n
36 Fajr 6.8b 214c 1.86p 47.7n 63.2q
37  Shiroudi 3.50i- 225a 1.89 op 59.551 68.4 mnl
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Means in each column fallowed by similar letters are not significantly different at the %1 probability level (Duncan Test).
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Table 6. Weather parameters including minimum and maximum air temperatures, relative humidity, solar
radiation and rainfall during the during experiment

ols 4.;.:..05‘5&0 WGL"') ‘Sw.uwya) ‘Sfx)b&ym LSM)S’(':"*W
Month Minimum Maximum Relative Precipitation Solar radiation
temperature (°C) temperature (°C) humidity (%) (mm) (MJ m2d?)
0997 10.8 18.6 77.0 99.3 12.0
March
)| 16.4 24.8 78.0 41.4 15.9
April
3> 19.9 27.8 80.0 24.6 17.7
May
= 22.3 30.8 79.0 30.8 185
June
e 22,5 33.1 76.0 11.4 17.8
July
A 214 315 78.0 885 11.8
Aug
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