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Table 1. Analysis variance of studied traits for parents and crosses based on line x tester method in rice.

Sl e Sl
Mean of squares PP
) Ol s Cfl;.a
e rEr g, o Pl SR Sesialed s O S.O.V.
Unbroken Broken p . Zn Fe Total Antioxidant df.
. - rotein :
rice rice content content phenol capacity
* * S
1.75 0.35"™ 091 0.39"™ 0.14™ 0.002 ™ 0.02"™ 2 *
Block
- - - - - - - [EXES
305.88 251.67 173.50 172.08 2339.61 60.16 706.68 33 i
Genotypes
7177 98.44 42251 319.91 4044.41 101.42 1437.42 9 i
Parents
o . - - - - - L 50 Ll 55 ol
2012.09 12.89" 92941  1543"  5506.42"  587.47 653.89 1 PN e o2 alls
Parents vs. crosses
. - . . . . . N
323.31 322.008 43.19 121.04 1534.83 21.08 423.03 23
Crosses
n n: n n n n *k £ "-LV
152.51" 24390 ™ 2250 ™ 50.57 ™ 685.04 " 2755 ™ 1684.65 5 =
Lines
- - s s
258.42™  327.52™  93.14"™  552.87 6480.27 19.06 ™ 127.75 ™ 3 s
Testers
393.21 346.93 40.09 58.17 829.008 19.33 61.55 15 S
Line x tester
s
0.43 0.25 0.12 0.80 0.31 0.002 0.02 66
Error
Ol S o ol
1.23 3.35 1.93 2.49 0.89 0.15 0.36 (23) ki e 2

CV. (%)

# ns

Ao\ 50 JL&}lC}JaM):)bWJ)l;w}:;%);M_“} !
™, *and ** Non-significant and significant at 5 and 1% levels of probability.
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Continue Table 1.

Sl o 5SSl
Mean of squares PRSI
; s b
, By o dsb cmd Wl se abdsh basobkl,  als 0ss S 3l S.OV.
ield Grain length to width Grain Grain Milling Chalky of df.
y ratio width length recovery grain
" S
9.008 0.002 ™ 0.001™ 0.003 ™ 0.90™ 3.89™ 2 *
Block
- " " " " - [EYE P
1133.49 2.16 0.42 5.06 69.32 412.59 33 i
Genotypes
196.45 2.76 0.41 11.49 12.61 343.94 9 o
Parents
- - - - - - b S0 Ll s
9334.006 213 171 1.73 1710.59 4.45 1 PN 02 s
Parents vs. crosses
o o . . . . L 35U
1143.61 1.93 0.36 2.68 20.15 457.20 23 &
Crosses
- LY
1493.99 ™ 1.31"™ 022" 3.81™ 22.58 ™ 332.50 5 -
Lines
- - . - b s
725.80 ™ 9.33 1.58 5.46 22.81™ 1894.98 3 s
Testers
ok ok ok ok ok sk W 'p‘y
1110.38 0.66 0.16 1.75 18.82 211.21 15 s
Line x tester
o
15.88 0.003 0.009 0.002 0.37 2.26 66
Error
Sl it g o
7.62 1.55 1.37 055 0.88 9.70 e

CV. (%)

il % IRBAT24-67-2-1-2-2R 395 (a3
SrleaS 7 gbls il x b 5 b x o 8
R R R
Glly dlaals g & 2 5 (b
ol w l GlaSi sl e b il 4 by
SrlosS s & ey b onlply ol Jime 5
Sl Uge U aw pl 5L (B 5 s
S W Ll o, S T e b sl
x IR64724-67-2-1-2-2R

;J}).L:.;,.,u X \Ju_}\

ko # NS

.-'\—ﬂ))\Jodw.cﬁﬂ)ﬁj‘ﬁ@”}).;&”ﬁ%;gx I
™, *and ** Non-significant and significant at 5 and 1% levels of probability.
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Table 2. General combining ability of lines and testers for the studied traits.

_ a2 Oljee Oljee ' b
o 5, N ol S o RN N
Unbroken > P - ¢ o Total e G i
rice Broken rotein Zn Fe phenol  Antioxidant enotype
rice content  content capacity
L“Q-LY
Lines
-4.07 457 0.75 1.26 -6.73 191 -5.80 220
1. Sepidroud
- . " " . " " Y el Y
-1.33 144 0.78 3.22 5.81 -0.37 -4.82 &
2. Amol2
* - . o * o Sls Y
-1.06 3.27 -1.23 -0.30 8.28 1.44 24.06 o
3. Danesh
4.25 -4.92 -2.13 -1.62 -1.98 1.89 -2.60 i
4. Abjiboji
P o o o o * * I3 .0
-2.31 1.95 0.88 -2.52 5.02 1.03 -5.88 oo
5. Musa-Tarom
453 -6.30 1.03 -0.04 10.40 -0.96 -4.96 e
6. Sadri
a 25
Testers
-5.50 5.77 -1.84 145 13.39 0.23 0.94 '"’&_
7. Gharib
M . o . . . 14651 A
0.81 -0.12 -0.97 4.69 18.99 -1.40 -3.69 *
8. Onda
3.06" 4447 3307 -8.02"  -1894" 0.10” -2.59" IR64724-67-2-1-2-2R A
- - . . - - . 5.\
1.62 -1.21 -0.48 1.87 -13.34 1.06 0.15 =
10. Fajr
lapY S 5 B s Il glas
0.19 0.14 0.10 0.25 016 001 0.04 RIS S SRE S
Standard error of lines general combining ability
la s LS 5 B sl gllas
0.15 011 008 0.21 013 001 0.03 T S B S

Standard error of testers general combining ability

*, ** significant at 5 and 1% levels of probability, respectively.
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Continue Table 2.

‘ ‘ 1S , .
wdbees e . < SaS
4l - .o
2 Klas Sl s ols Grain u_k”*“% sl S
Yield Grain length ~ Grain  |ength Milling Chalky Genotype
g recovery
to width ratio width . of grain
efficiency
LY
Lines
ok ok o . . Al
-20.44 0.37 -0.21 -0.17 0.35 5.81 220%e
1. Sepidroud
o " . " " . Y el Y
-3.59 -0.43 0.03 -0.82 1.34 1.52 &
2. Amol2
0.55 0.38 0.04 0.90 1.63 5.63 o
3. Danesh
7.17 -0.18 0.12 0.15 -0.65 -6.36 i
4. Abjiboji
o . " " . L 0
6.30 0.04 0117 -0.17 -0.71 -1.26 PP
5. Musa-Tarom
10 -0.19 012" 0.10 -1.96 5.35 Soe
6. Sadri
LAJZ....:
Testers
ok ok ok ok — £V
0.34 -0.47 0.19 -0.31 0.21 10.02 2
7. Gharib
" " " " . " 1550 A
7.97 075 031" -061 124 7.54 s
8. Onda
0.78 071" -0.30" 042" -1.48™ -7.40" IR64724-67-2-1-2-2R A
753 050 -0.20" 050 0.02 -10.14 -7
10. Fajr
[P oS 5 bl bkl glas
115 0.01 0008 001 017 0.43 R Sk S B TS
Standard error of lines general combining ability
[ LS 5 B 5l gl
0.93 0.01 0007 001 0.22 0.35 T Sk S e MRS

Standard error of testers general combining ability

Aoys ) 50 Jlex| Ch““ 03l e o e e
* **significant at 5 and 1% levels of probability, respectively.
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Table 3. Specific combining ability for the studied traits.

- | e e s
s 3 3 al Ol " e
Ur:bro@k; I;;)kirf ;ﬁsj.ﬁ “5”2:” &Feﬂ fl'otilﬁ sl ! =
rice rice ORI content  content  phenol  Antioxidant Genotype
capacity
1.83™ 491" 2077 251" -16.16"  0.89” -1.81" 1x7
11.52" 117 2127 1.16" -20.46"  -2.16™ 1" 1x8
3.05” -1.18" 277" -2307 21417 -3.08" 1.46™ 1x9
-16.42™ 17.10"  -141"  -164" 1501" 435" -0.65™ 1x10
16.68™ -15.26"  -4.05"  -3.46" 13" 217" -0.002 2x7
-20.21" 1946  -3.39" 3.86" 18.43" 153" 235" 2x8
0.03 -0.18 9.39” 221" -1818" 211" 0.53" 2x9
3.49™ -420"  -1.95" 1.81" -13.25"  -1.47" -2.89" 2x10
-17.22™ 1696  -1.71" 0.62 -11.477 032" 1.10" 3x7
5.29™ 619"  -0.36 1.36™ 12" 0.68™ -12.56™ 3x8
8.01" 6777 211" 4777 6.95" 2.01" 6.14" 3x9
3.91" -3.99" 076" -0.25 1652  -2.36" 5.40" 3x10
6.54" 4" 0.39 -0.24 181" -2.42" 1.20" ax7
479" -3.25" 0.14 1.29" -0.94"  -0.30" 2.90" 4x8
-14.25™ 11.04™ -3.34 1.92" 9.66™ -0.87" -1.67" 4x9
291" -3.79" 290" 297" -1053" 359" -0.03 4x10
-3.07" 1.25" 1.33" 0.93 15877  2.60" 224" 5x7
-4.16" 425"  -292"  -10.93" 14397 047" 345" 5x8
7.41" -451"  -1.64" 225" -18.32"  -0.95" -2.61" 5x9
-0.17 -0.99™  -1.46" 774" -11.95" 212" -3.08” 5x10
-4.76" 596"  -1.71" -0.37 -3.04” 1.42" -0.33" 6x7
2.75™ 344" 1827 3.22" 0.39 -0.22" 2.93™ 6x8
-4.26" 1.60" 1.35" 1.83" -1.53" 0.78" -1.72 6x9
6.27" -4.12" 0.20 -4.69" 418" -1.99" -0.86" 6x10
0.38 020 029 051 0.32 0.03 0.08 2 S B 2l sl

Standard error of specific combining ability

*, ** significant at 5 and 1% levels of probability, respectively.
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Continue Table 3.

©dsb oo o2 s U ks olety S o
25k als o s : Milling S
Yield Grain length Grain S;Z't?, recovery Chg:% of Genotype
towidth ratio  width efficiency
-0.99 0.37" -0.18™ 051" -2.46" 14.43" 1x7
24.027 -0.53™ 0.30” 0.04" -0.40 429" 1x8
-5.58" 0.75™ 022" 043" 2.15™ -10.39” 1x9
-17.44™ -0.59" 0.10" -0.69” 0.70 -8.33" 1x10
-32.69” -0.003 -0.05"  -0.24” -0.35 5.88" 2x7
-13.91” 0.40™ 0.19™ 1.45" 355" -11.03" 2x8
2.90 -0.001 021" -0.64" -1.12" -0.24 2x9
-15.88™ -0.40™ 006"  -0.56" -2.07" 539" 2x10
-22.94™ -0.64" 0.37" -0.21" -0.56 488" 3x7
-13.09™ -0.20" 011" -0.61" -1.64" 2577 3x8
3.58 0.51" -0.03" 1.10" 1.72" -0.60 3x9
32.45" 0.33" 023" 027" 0.48 -1.52 3x10
-6.47" -0.02 -0.01 -0.25" 3.62" -6.37" ax7
6.95™ 0.19” -0.23"  -0427 0.52 -3.80” 4x8
-3.81 -0.44" 0.27" 0.23" -3.35” 6.22" 4x9
3.34 0.27" -0.03” 0.44™ -0.78" 3.95™ 4x10
511" 0.16" 0.02 0.46™ -1.79” -11.89" 5x7
8.21" 0.11" 025"  -0.54" -0.34 9.82" 5x8
16.29” -0.48" 0.29" 0.15™ 3.13" 3.85" 5x9
-19.39™ 0.20” -0.06"  -0.06™ -0.99” -1.78" 5x10
2.83 0.12" 014"  -0.26" 155" -6.92" 6X7
-12.18™ 0.02 0.09™ 0.10™ -1.68" 345" 6x8
757" -0.34" -0.10"  -0.98" -2.35" 1.17 6x9
16.92" 0.19” 0.15™ 1.14" 267" 2.30™ 6x10
PR S pdeS 5 ekl sl gles
2.30 0.03 001 0.02 0.35 0.86 Standard error of specific combining

ability

*, ** significant at 5 and 1% levels of probability, respectively.
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Table 4. Genetic variance components and proportion contribution of line, tester and their interaction to total

variance in the studied traits.

_ N
LM, N . N . - "\1' . |~'\1’ Lg s B
dlmn S En iy, S oAl g ST
Unbroken  Broken Protein Zn Fe Total T
rice rice content content  phenol  Antioxidant
capacity
52 LS 5 bl
0.0 0.0 0.07 158 1780 004 9.11 Ogea) e St 7 s
General combining ability
82 : LewS 5 b
65.46 57.78 6.66 9.56 138.11 3.22 10.25 Osca) o rat St 7 s
Specific combining ability
0.006 0.01 0.01 0.16 0.12 0.01 0.88 82ca/6%a
Lo il
0.43 0.25 0.12 0.80 0.31 0.002 0.02 T oY
Environmental variance
b byl
101.81 83.80  57.79 57.09 77976 20.05 23555 S Y
Genetic variance
ol
102.24 84.05  57.01 57.79 780.07  20.052 235.57 o oIS
Phenotypic variance
sl B bl
0.0 0.0 0.31 6.34 71.20 0.17 36.46
Additive variance
ode b
261.85 231.12 26.64 38.24 552.46 12.89 41.02 = oI
Dominant variance
sl
99.57 99.70 99.79 98.61 99.95 99.99 99.99 o Skl
General heritability
: el
6.89 298 053 10.95 9.12 0.84 15.47 ErET S Ay
Specific heritability
20.62 1869 1551  15.36 5695 922 31.30 R adec
Genetic advance
S ok s
18.86 61.07 40.88 21.05 44.46 13.12 36.93 GRS T
Phenotypic Coefficient of variation
St ol L
18.82 60.98  40.88  21.005 44.46 13.12 36.93 SR T s

Genotypic Coefficient of variation

Vol
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Continue Table 4.

. . O3 n/
PTG N K T #
J}ﬁo.ﬂ - ;|
Grain lenath Grai Grai Milling als
Yield rain lengt ram rain recovery
to width ratio width length ffici Chalky of
erriciency grain
52 LS 5 byl
0.83 0.03 0.004 0.02 0.03 6.20 Bgea) o S iS5 AL
General combining ability
52 : i R Y
182.41 0.11 0.03 0.29 3.07 34.82 Osca) 2 a2 2l 5 s
Specific combining ability
0.004 0.27 0.13 0.06 0.009 0.17 82ca/6%a
e 3L
15.88 0.003 0.0009 0.002 0.37 2.26 T oY
Environmental variance
S
372.53 0.72 0.14 1.68 22.98 136.77 S5 L
Genetic variance
L
388.41 0.723 0.1409 1.682 23.35 139.03 IS oD
Phenotypic variance
W BT | IO |
3.35 0.12 001 0.09 0.13 24.81 St
Additive variance
cudle ol
729.66 0.43 0.11 1.16 12.29 139.30 P g
Dominant variance
5 pdudl
95.91 99.58 99.36 99.88 98.41 98.37 S Sl
General heritability
PR |
0.86 16.67 7.14 5.35 0.55 19.22 P Skl
Specific heritability
38.56 1.74 0.77 2.67 9.75 23.80 S iy
Genetic advance
B e
37.69 2221 16.77 15.56 7.01 76.07 Phenotypic Coefficient of
variation
0t
36.91 2221 16.77 15.56 6.95 75.45 PO TR s

Genotypic Coefficient of variation
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s 5 e pllly Sle (e 551 x
X sl 5 kB 5 e ol o ) izl
Mogme 5 e pllly SOhe (mis e SIS
(el Sl pme b 5 Site 5 My s s I
SNl 53 05 28l e fee sdianilis &S

yov

Sl s 3l ks 350 glaesls 1w 5 s fa
Ol (0 Jsax) S Wy s s ol
SN SSI sl S b (gl oS e
Goldgme 5 Sute mais e &S Al X o8
5 ke O 5 Wy s e Lo 306wl il



1124 (1) 0 koud (YY) als ALS a3 gla g}y &y puii

G Sl S aS o, )\Jdku_g v ol dslua
Lh e 53 g 3 e JRS s 05 L6
5 Obgme 5 e s o Ske s e
Sl o 35 lspme b 5 e 5 Vs s
Sy b B gl e xS s 0 el
Rl P S 3 Sds Gl 3 e s A8 25
il o e sl 70 Sl 5 6l oS
SBL Rl Bl 508 32 mn Ol sher 2
s 2y Ml Sk e O L sl
S8 sl 0l M e Ao s sl el Sobs
Slagae 5 St i L A s TE
5 Seie S Al el A YA il
©woarg b WSsba (0 dsdr) Lails ls e
AR SISEARS VWV § A AR SRl g 9> A @L:}
3 e eddaale paig e gl 93 A s
205 el G I Kl S sy b
D N CH R W P SO et
3o ol oSke i L SO
Sogma s 5 e 5o My s e s s s
Rl Sl e J S 3 05 el S Sl oS
B SN
Sl g (S L O3S A
Ol 315 o3 i a3 sl Sliv
Loglagm p il pl b el o o (b 5L
S5 2 Bl dike Wl e D2 aS FeS Ol
VO (s YE Il Oop xS Aoy e
ol pmn 5 e s Sl s s
3 35k X aeb A ed 53 oy pea TE 515 il
e s e 93 o 6l 5 g d X IR64724R
b 5 05 Sl G5 S Sl 8 ding laixe

5ot el o Sle i bl A sen

VoA

s geled alls J..e Ol sl V) AL e
S pl S G g3 g e s slols
a oo n Yo 1 Al a6l (0 Jsd) Wne
s e pllly o S0le s gbls s
Dlagme 5 e e Gl k5 b e
Ay edama shls bagy s 5l f\‘)s@ 5 Loy
Sl el ke el Lsss I3 sme S
X 12l A’J.«T X o, sla W OAT e
Vi 5l sy a3 g lgme 5 Zaie Y L
Ul S0he s e Lo A 6 s
5 e e G o e VY g b s 5 e
SO L candlas G s Y S Lag Hls pme
Ssgme s Ll i S Al s e L
el u*:i‘k:‘" s d sy 310 Jed) clils
3 Sde Sp My paisge s Db e 5 St
s @ Ol e Y ol x sl Y5 53 ls me b
Sl s SSle s n g 05 Sl
ke i e s YooaS ol 0L sy
Lr Dl s b b 5 kel
e B
3 e 5 oo pllly o SSle i e s
Sl 53 I3 pme b 5 ote S Wl Geds e
S S S e
e Sl 0las s ol X 15l 5 o]
s Ll Sl 4 syls LB ol s 05
(0 dsdr) 2l o lin 5 o sllas
35 g o Gl s G0le s
e 3o A Wk s TE 51 aS s 0L
P Wl s L sl 5 il Sl sas
YE 51 IS sk (0 Jds) dxdls Hls pae 5 i

CIaR s 53 A hms Dler s BBy s



OS2 g 5y agly

& 5 o

Olf e S5 bl glxl m & s b

P - e T L e
catS sls uil.l'c ool ol xS 5 oS
gl S ey Sl S o Ses 5 S5
Qs et sy 5 miisris 5l Se,m 255
on s e Ol ol ol C)LA sl
(HSosba a8 3l 0L s e ses G pliS S
ShekisdaaS 5 e o Se uf s 2 RS
g Gl Sleosar 5o Ses i
3 M 5 Gl s Jie Shas S
oo e s by BAd sl S
Oljen Sl (gl andlas 5550 la Y6y
e GlaeS] ST e lle i)l Slie
kS e e 5 Ofsn 5 S 3 A
wls O3S Ao ol i Aoy S
ols x 1l gla S il Jgb s s ollS
sy olpen 4 5 Shes s 5 Y el x Il g
Wl 5 254 ma e (Ssn (S e
x sl sl s b s ks ol
X b el b YT X e
oo x sl 5 plb se x Ll (]
oy Sleslanad gl el il sl
SOl She a gl QLRI 5 s e
wlsl bt oy 5 650 sl la B0
Lol 5 dle s Bl e 55 andlae
Bl M o g Ll e DS 5 cnl il

LBl SIS 55 s L

yod

st 5 e S Al Gadsse 5 ol gae
2 LNl e 05 e I Sl &S Ly
s 5l ass e Wls dob sl s A
Ay oia i Lt 53 5 Lidls (ol e 5 ke
Lt 33 50 S sba il s gae s ke 5
Sl 5 St eddaculme i a p 8 5 A
035 Sk SIS 53 05 Cedle G5 S Sl oS 55
s ot pllly SSbe e A ae
Slogma s s e 5 My s e s sl s
Al e o J S 3 0 e il Sl oS 5y
GSls eiaa Gl 3 Shes 3 dea VA
Loea VY il s pme e ol
05 ksl G pae p ke S Ml s s
35 A e VY caddllas 5 5e dy poa YE L g pemee
s oate S s 5 ol Sle s g
05 edle G J 51 Ol &S s g Lls 1 Ll sae
G B ks s Sla Bl sl
Ay mdaa 5 olime 5 ot plly 5 Sle
ol A I OLS &S s Sy e s 5 ke S
o) 25 L B ol 6l o Ses J 28 55 03
Slio Glp e by Cude s s (0
ol J’;)\J'ST 3L Qljiza}j.i by asdlas 540
o Sl arg LYo 5 AV ) el
i3S Ulse Gl ek Son e ke
B S 2= 5 LI VoV Y
ol Cdle B8 5 S wB s e
Sl ilsls e 035 S cplple (V8 5T
L e 03 e edalle b lags cpl 5o

Sl callas



gy 4y yuid

£

W sy ¢

Al (2

Y44 (1) 5, (YY)

®

wilias C e Comp
ﬂ-J,mv)q.ﬁ\ﬁn_ ¢ 1JU_AdJﬁoﬂ,nnJ.

"Kjoanoadsar “Ajiqeqoad Jo S[OAJ] 04| PuUR G J& JUBDIJIUSIS 4y ‘4

019 _€ese  eses  _I0vT 8L9¢ L 260s- 69 9FLl- p00&  OLFL L0 _0€€s- IS t96r 8ISt
69 SUle S0 90T 10TT €599 pLoL | STPT pSve L€ 88T¢ ¥l LUve  LS1T LTS
§9 I8Te 2608 966l- pL6T  TO01- S§se L1l lee  0STS | LOSI-_16€9 0TSt oPE orLT
X9 pSLT 09 T9T- 1Tk SUle SUSe 8L 9%1TL§9s  0TT- 6901 0 BT LT
01X 96LT  0T6r 9L9  LE6l- b6 €099 668 _SL6T _TL99  6001- 1I'SY- LE8°€9 IFSE080€
6 ST 189 seT-_plel- €595 6L~ 6L0T | 808€  Lz0 |, TTL 8€6h _LF06 LS 81

g 8%9¢ 8L+ 09 pTECL69T 69k €l oS- €09 100T | p0Se 61°1- LOLUTE L 090€
[xs seTT- e 6S81- V9T LU6T  _SI0I-  OUT  68%T  T86h S8l €886 61El- 0Ty LLET
oIy 080+ 6LLS  16ST16Le UM LI T L6 LTl L1991 Ly 8- PSS 9Ll
6 €lbe 9T €981- | LE9T 9€€9 | S66S | 06ST | I€6E p¥E |, 969¢ _ OFEE 166 LorEe v
g plee 0SS 0661 LTST 9005 | LOGT ,T0LT 910+ 60Tk 6€9 L8856 T08IT 8856 00

v ES€C€ser L 9F1l- 91T 19SE$90e | TE9  I€vT _€TIE 850 LEL0T IT19 6L o8-

oIXe LTS 99 €ISt ysseTT9l- TFLe we 8TIe_8L9S L 6LSIE L6 €0°€1 LSOT IS8l
6x€ LW0€9 SU1- 89TI-pT0T,999¢  oves  _€eleSTe 6Tl 90T €91 $80z- LT 06T
$x€ 8F6 _Sole LT pUST €6l €86 7901 sys 66k _t96l-  880¢ LS8'8L LIS0T 7661
Lx¢ LES8S 800 60T, 6T6T ,6€l-  6S€e  TrT- 060, Er69  6TS €89Tl OLSST 909C | 1€9¢
oIXT LTSE  _0U9  E8IT6FPE %€ _6¥99%  _6¥9l 956 69 6vSl-  _pLLe  _LE9E 981 656C
¢ 6LST T8 6SL vl Tele UL I€6l- SS9 6£06 9Ll ozl LLUHE LZT6L 6701
e p0€e SIS vevl-  yTve S$09  L0€  S8T€ LSy STSv  SU€T SUR6l  686bh  0€ST | Ov6T
e sUst L 8€sk AUle Lole€esy LTl Tl 8YlT LU0 9%'ST- 8I'S» 10T 1819 ILLY
01X LO8IE TSl 66'1-  LUL1- 66%6E- |, €€TS 106 060T |, €€01- |, €791 L5658 L LYLOT LLOPI- ETel
6x1 L3006 ¥ 0SSI-O0FPT668¢ | 96€s- SLSI- KO0k €T0T | 969€  OI'L- L1688 YT T80
8x1 LOULEI6vs 6U81- | SSLT w00k 11T 19T sss 66 160 600 It'sT I ZR VA T
£x1 L9SIE 0vet vTL9881- €T LT g6l S0l _ITS e Tl 9¢¢- L6LYT L8

H QH H QH H QH H QH H QH H QH H QH
mWMMWHJU Anoedes jueprxonuy jouayd [e10, JU2IU0D 3] JU2IU0D U7 ur01g 2011 udyoIg 2011 udYoIqU()
o e 15 o 50 00 o 69 Ko ‘2 <L HR

*SSUISS0.1d 11 ul s)ied) (qIH) SI1S01[3qo.133ay pue (JH) S1s0.1333y Judaed-pIy ‘S dqe L

arép o- W R0 A G (I) € W ECE G EF (@) e < D KR

"l



OS2 g 5y agly

*K19An0adsal Ajj1qeqoad Jo S[OAJ] 94| PUB G 18 JUBDIJIUTIS 4y ‘4
PN G <€ R (e € s

s e
01x9 W ELLL 99°1L~ L.585°01 508 L081T WLS6 ,J9°6 LE8°81 389 L0901 L3691 ,,0C801
6X9 L 1oy §S:CS- L0l 66'1- L1E01 tady L0E01- ad! L67T L3091 ,26°101 LL38°SL
8X9 LLYPT Lorerl .86 9€'¢ 30701 WLl L3671E ,.L8T8 w9917 L0911 WS S6'€l
LX9 WL99E 99°9¢ LF1ol W99 120" 44y WJIE L8 WI9E €6y L, 067081 LOLIE]
01x¢ L E069 SHeEs LFeol ..386 w9 LF06 39T LLLT9E SV Sl SLLOET L5068 LOSTIL
6X¢ W vs 10°€T W99 9E€Y LI18l LESTT- LI8CE LLCL'SE WOl SJTTE LI0TIL WSV
8x¢ Lol °6°L6 L0881 L0871 LEET L P08T wlSLY L1919 el EE W 26:9% L0909 L6€°TS
LXS SR £6°96 L2981 L2081 Wll’o WISET LECET L LO0Y WlSLT WL WSCIL LSS
01Xy Loyl €6'v1 L3801 LIr6 068 ¥6°0 390 L3861 LLTL 8¢°T L19TE 86781
66Xy k.13 o 89°¢v1 ,.36°91 WS90 LI1'8C Lyt 208 LLEET LL370C JIs9 ,.C879¢l 33
8Xp WU LLS0TE LL3€8l1 WSl 0T WL WEELL LS el W59 L0C0L LLOEES
LXY W Vre LC6'€81 L J601 L8701 L5356 1$°C LLTE W39 LOLS Sl .09 WOV TL
0Ix¢ S9°¢l JLv8l1 09791 WSSl ,06°s Lc001- WCES LLT61 WLl 8¢t Loeornl L. 06°66
6X¢ €81 L01r6T L8l WLSELl WSTLE LO1e 8¢ SS9El LOPTE ore LoL6Y £0°8¢
8X¢ 196l L387CLE LLEL61 €91 WLl LLO8°ET “wl? L LOY9 WEE9T WS16E LOPLLE geee
LXg ., E0°56 W3SSLY €91 w091 Wil wCCLl LOLTTE LLHOEY WE8VT Lol 801- LT
01xg 6T 6 S M L6011 L0001 WY W6 ,.09°9C ,,009¢ WEVT U ,018C LTY
6XC 3058 19:¢ce: ,.00°Cl 0Tl W1C6 oLl LT0 L30°€ W56 WLV6 LOUL9 SIos
8XC L ITE 80°¢- LLLOLT LLE8ET SLEL'ET 1071 399 LIL'T8 LOETT LTEEE £Co 0T'TT-
LXT LT8¢ ,LOTel L7091 L2051 099" WOLSTE L6091 LPICE ,L061T L309¢ LoLLel L 16181
01X] wSLL WEVLL 25991 LOLEl s Riad WLTL LT 3801~ 38Tl LoU8¢e L0sse
6X1 L OL'T8 A 2y L5881 WISLI L. 180T WIS LLLeol- LIET LIPS LS19T L8881 0S°8C
8X| LLS8IL LLIPSI WLTSTIT Lr86l WLTY LLV8IE LEILY LSLYL LI8LT W09t L391T 9€91
LX] L0196 WST1ST ,L07Cl WL WLOLY WLLEOI- .09 sT1- L3601 306 €81 901

S50 H QH H QPH H QH H QH H QH H PH
e uress jo Ayreyd K12A0021 SuI[IN JI3ud] urein IpIM ureln) onel ypm o3 yi3uaj urein PRIk
SEHO < G0 oy TP g o D qfp v 5T e Forsce
'S dqEL nunuo)
S|y <rép o-

"y



1124 (1) 0 koud (YY) als ALS a3 gla g}y &y puii

1.Ahmadikhah, A. 2008. Estimation of
heritability and heterosis of some
agronomic  traits and  combining
ability of rice lines using line x
tester method. Elec. J. Crop Prod.
1: 2. 15-33. (In Persian)
2.Ajmera, S., Sudheer Kumar, S. and
Ravindebabu, V. 2017. Evaluation of
genetic  variability, heritability and
genetic advance for yield and vyield
components in rice genotypes. Int. J. Pure
Appl Biosci. 5: 4. 909-915.
3.Aliabadi, E., Amiri, R. and Lotfi, M.
2012. Inheritance of traits affecting flavor
in cucumber and introduction of the best
index for flavor breeding. Seed Palt
Improv. J. 28-1: 1. 1-15. (In Persian)
4.Allahgholipour, M., Rabiee, B., Hossieni,
M., Dorosti, H. and Mohammadi, M.
2007. Study general and specific
combining ability of traits in parental
lines of hybrid rice. J. Agric. 9: 1. 1-13.
(In Persian)
5.Arab Tajandarreh, E., Ismaili, A., Rezaei

Nejad, A. and Karami, F. 2016.
Assessment of genetic diversity and
heritability = of  physiological  and
phenological characteristics of some

strawberry (Fragaria x ananassa Duch.)
genotypes under climatic conditions
of Kurdistan, Iran. Plant Gen Res.
3: 2. 43-58. (In Persian)

6.Bagheri, N. and Babaeian Jelodar, N.
2010. Heterosis and combining ability
analysis for yield and related-yield traits
in  hybrid rice. Int. J.  Biol.
2: 2. 222-231.

7.Bagheri, N.A., Babaeian Jelodar, N.A.
and Pasha, A. 2011. Heterosis and
combining aability analysis for yield and
related- yield traits in hybrid rice. J. Crop
Breed. 3: 7. 11-26. (In Persian)

8.Baloch Zehi, A., Kiani, G. and Bagheri,
N. 2016. Identification of Suitable Parents
for Production of Hybrid Rice Varieties
through Evaluation of Combining Ability
and Heterosis. Agro. J. (Pajouhesh &
Sazandegi). 108: 140-148. (In Persian)

&l

"y

9.Beikzadeh, H., Alavi Siney, S.M., Bayat,
M. and Ezady, A.A. 2016. Estimation of
Genetic  Parameters of  Effective
Agronomical Traits on Yield in some of
Iranian Rice Cultivar. Agro. J. (Pajouhesh
& Sazandegi). 104: 73-78. (In Persian)
10.Bouis, H.E., Chassy, B.M. and Ochanda,
J.O. 2003. Genetically Modified Food
Crops and Their Contribution to Human
Nutrition and Food Quality. Trends
Food Sci. Technol. 14: 191-209.
11.Bradford, M.M. 1976. A Rapid and
Sensitive Method for the Quantitation of
Microgeram  Quantities of Protein
Utilizing the Principle of Protein Dye -
Binding. Anal. Biochem. 72: 248-254.
12.Butsat, S. and Siriamornpun, S. 2010.
Antioxidant Capacities and Phenolic
Compounds of the Husk, Bran and
Endosperm of Thai Rice. Food Chem.
119: 2. 606-613.
13.Deng, G.F., Xu, X.R., Zhang, Y., Li,
D.,, Gan, RY. and Li, H.B. 2013.
Phenolic Compounds and Bioactivities
of Pigmented Rice. Crit. Rev. Food Sci.
Nutr. 53: 3. 296-306.
14.Farsi, M. and Bagheri, A. 20009.
Principal Plant Breeding. Mashhad
Jahad Univ. Press, 368p. (In Persian)
15.Gholizadeh Ghara, A., Nematzadeh, G.,
Bagheri, N., Ebrahimi, A. and Oladi, M.
2012. Evaluation of General and
Specific Combining Ability in Parental
Lines of Hybrid Rice. Inte. J. Agric.
2: 4. 455-460.
16.Ghorbanipour, A. and Rabiei, B. 2011.
Genetic  Analysis of Physical and
Chemical Characteristics Associated
with Grain Quality in Rice. Iranian
J. Field Crop Sci. 42: 2. 339-347.
(In Persian)
17.Goudia, B.D. and Hash, C.T. 2015.
Breeding for High Grain Fe and Zn
Levels in Cereals. Inte. J. Inno. Appl.
Studies. 12: 2. 342.
18.Graham, R., Senadhira, D., Beebe, S.,
Iglesias, C. and Monasteriol, 1. 1999.
Breeding for Micronutrient Density in
Edible Portions of Staple Food Crops:
Conventional Approaches. Field Crop
Res. 60: 57-80.



OS2 g 5y agly

19.Hamze, H., Saba, J., Jabari, F., Nassiri,
J. and Alavi Hosseini, M. 20009.
Estimation of Components Variation,
Genotypic and Phenotypic Correlation
Coefficients of Grain Yield and its
Component in Bread Wheat (Tritium
aestivum L.) Under Rainfed Conditions.
Env Stresses Agri. Sci. 2: 1. 29-38.
(In Persian)

20.Heydari, R., Bagheri, N., Babaeian
Jelodar, N. and Najafi Zarrini, H. 2017.
Determination of Genetic Relationships
of Some Rice Genotypes Based on Main
Nutritional Traits. J Crop Breed.
Accepted for Published. (In Persian)

21.Kempthorne, O. 1957. An Introduction
to Genetic Statistics, John wily and
Nordskog, Inc. London: Chapman and
Hall. Ltd.

22.Lotfi, L., Salehi, F. and Bagheri
Faradonbe, H.R. 2015. Investigation of
Phenotypic and Genetic Diversity and
Evaluation of Relationship among
Agronomic Traits in Cold Tolerant
Lines of Rice (oryza sativa). Appl field
crops res (pajouhesh & sazandegi).
28: 107. 159-166. (In Persian)

23.Rabiei, B. and Ali-Hossein Tayefeh, S.
2015. Evaluating of gene actions
controlling grain cooking quality related
traits in rice varieties. Cereal Res.
5: 1. 17-31. (In Persian)

24.Ravindra Babu, V. 2013. Importance
and advantages of rice Biofortification
with Iron and Zinc. J. SAT. 11: 1-6.

25.Roy, D. 2000. Plant Breeding Analysis
and Exploitation of Variation. Alpha
Science International LTD. 701p.

26.Sadeghi, S.M., Samizadeh, H. and
Allahgholipour, M. 2010. Evaluation
Combining Rice of Lines and Cultivars
Used Diallel Analysis. Iranian J. Field
Crop Sci. 41: 1. 131-139. (In Persian)

27.Shao, Y.F. and Bao, J.S. 2015.
Polyphenols in Whole Rice Grain:
Genetic Diversity and Health Benefits.
Food Chem. 180: 86-97.

"y

28.Sharfi, P. and Eslami, A. 2012.
Genetic Effects of some Nutrient
Quality Traits in Rice. Seed Palt Improv.
J. 28-1: 3. 445-461. (In Persian)

29.Sharifi, P. 2013. Genetic Analysis of
Nutritional Quality Traits in Milled
Kernels of Hybrid Rice based on the
Additive-Dominance Model. J. Trop.
Agri. Food Sci. 41: 193-203.

30.Shen, Y., Jin, L., Xiao, P., Lu, Y. and
Bao, J. 2009. Total Phenolics,
Flavonoids, Antioxidant Capacity in
Rice Grain and their Relations to
Grain Color, Size and Weight. J. Cereal
Sci. 49: 1. 106-111.

31.Shi, G., zZhu, J., Yang, X., Yu, Y. and
Wu, J. 1999. Genetic Analysis for
Protein Content in Indica Rice.
Euphytica. 107: 135-140.

32.Singh, R.K. and Singh, U.S. 2000.
Aromatic Rices, India; Oxford and IBH
publishing Co.

33.Slinkard, K. and Singleton, V.L. 1977.
Total phenol analysis: automation and
comparison with manual methods. Am.
J. Enol. Vitic. 28: 1. 49-55.

34.Waling, 1., Van Vark, W., Houba, V.J.G.
and Van der lee, J.J. 1989. Soil and
Plant Analysis, a Series of Syllabi.

Part 7, plant analysis procedures.
Wageningen Agriculture  University.
Netherland.

35.Won, J.G., Yoshida, T. and Uchimura,
Y. 2002. Genetic Effects on Amylose
and Protein Contents in the Crossed
Rice Seeds. Plant Prod. Sci. 5: 1. 17-21.

36.Yazdani, A., Mobser, H.R., Niknejad, Y.
and Kheyri, N. 2015. Effect of planting
pattern and split application of nitrogen
fertilizer on qualitative traits and
grain yield of rice (Oryza sativa L.)
var. Koohsar in second cropping.
J. Appl. Res. Plant Ecoph. 2: 1. 121-134.
(In Persian)

37.Zaman, Q.U., Aslam, Z., Yaseen, M.,
lhsan, M.Z., Khalig, A., Fahad, S. and
Naeem, M. 2018. Zinc biofortification in
rice: Leveraging agriculture to moderate
hidden hunger in developing countries.
Arch. Agron. Soil Sci. 64: 2. 147-161.


https://www.sid.ir/En/Journal/SearchPaper.aspx?writer=380633
https://www.sid.ir/En/Journal/SearchPaper.aspx?writer=754556
https://www.sid.ir/En/Journal/SearchPaper.aspx?writer=754556
https://www.sid.ir/En/Journal/JournalList.aspx?ID=16212
https://www.sid.ir/En/Journal/JournalList.aspx?ID=16212




