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Genetic Effects of some Nutrient Quality Traits in Rice
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Table 1. Analysisof variance for a 7x 7 partial diallel of rice nutrient quality traits

MS Sl o SKile

@I3T 4o 55 e oty AT S50 e
S.0.V. S ol df. Protein P K Fe Zn Mn
Replication IS 2 0.176" 0.0024™ 0.0001" 0.001™ 27.19™ 0.03"™
Genotype <555 27 2.208" 0.0075 0.0008™ 4.551" 33.22" 215"
GCA e SnplieS S 6 2.980" 0.0147" 0.0009" 2.088"™ 38.04™ 3.98"
SCA P s S S 5 21 1.210™ 0.0083" 0.0006" 4.149” 25.917 1.847
Error o 54 0.132 0.0036 0.0001 0.241 6.86 0.17
CV (%) (4o 33) Dl ki oy o 5.05 10.60 6.43 24.13 41.89 26.85

VARV RN T 33 3 dmn l3 an b o 5 4 K S* NS
ns, * and **: Not significant, significant at 5% and 1% levels of probability, repectively.
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Table 2. Average performance of some nutrient quality traits in seven parents and

their crosses in rice

Genotype s OF o b =y oAl G K
Protein (%) P (%) K (%) Fe (mgkg?) = zn(mgkg™)  Mn(mgkg?)
Shahpasand (SH) (ufa) g 0L 8.30 0.45 0.13 1.65 12.7 1.95
SHxH c* o 9.11 0.54 0.18 1.25 10.75 1.67
Hassani (H) (C) (> 7.61 0.53 0.18 1.35 7.25 3.13
SH x SP R 8.03 0.44 0.14 1.30 4.00 1.71
H x SP Xz 7.80 0.42 0.15 1.20 2.55 0.30
Sepidroud (SP) (L) 39 30 5.54 0.55 0.14 1.30 0.58 3.10
SH x N OxX e 5.79 0.52 0.14 1.40 2.62 2.15
Hx N oX = 7.38 0.40 0.14 1.30 3.55 2.15
SP x N OX 8.27 0.35 0.18 1.35 2.45 3.40
Neda (N) (o) 1 7.99 0.52 0.14 5.85 0.88 1.85
SHxD >X % 7.90 0.66 0.17 1.80 7.00 1.90
HxD 3XE 8.47 0.46 0.17 1.25 9.50 1.45
SP x D >X 7.38 0.50 0.18 1.42 10.00 0.12
N x D 3X 7.38 0.48 0.13 1.58 10.50 3.03
Deilamani (d) (2) Shbe 8.15 0.49 0.16 2.63 4.90 0.67
SH x SA o X e 8.06 0.46 0.14 1.65 7.50 1.61
H x SA Rl d 8.08 0.47 0.17 1.50 17.00 0.13
SP x SA R 7.29 0.51 0.15 1.95 6.60 1.45
N x SA P X0 6.43 0.44 0.14 2.40 1.13 1.34
D x SA e X 7.61 0.41 0.16 3.00 7.60 0.25
Saleh (SA) (go) e 7.40 0.48 0.17 1.10 10.50 0.72
SH x IR IRx 3 6.03 0.54 0.16 1.55 3.90 0.13
Hx IR IR x d 6.06 0.55 0.20 1.15 7.90 0.39
SP x IR IRx . 5.83 0.47 0.13 4.10 10.30 2.45
N x IR IR x o 5.27 0.47 0.18 1.75 2.35 3.05
D x IR IRx > 6.00 0.51 0.17 3.75 5.00 0.47
SA x IR IRx 6.43 0.41 0.16 1.35 2.60 2.15
IRFAON215 IR 6.02 0.47 0.20 1.35 3.50 0.80
Mean Ji’l"‘ 7.20 0.48 0.16 2.03 6.25 1.55
LSD5% 0.58 0.08 0.016 0.79 4.19 0.67
LSD1% 0.77 0.11 0.021 1.03 5.52 0.88

LSD: Least Significant Difference
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Table 3. Estimates of genetic parameters for some of nutrient quality traits in rice

s e by Nl S =
Genetic parameters S5 s b Protein (%) P (%) K (%) Fe(mgkg?) zZn(mgkg?) Mn(mgkg™
GCA effect (MSgca) 58 Sl 5 ) 0.1000 0.0004 ™ 0.00002 ™ 0.100™ 0.674** 0.119™
SCA effect (MSsca) e e S pliS 5 0.5400** 0.0023** 0.00020** 1.945** 9.523** 0.831**
Genetic ratio 0.222
MSiea e
( 2MSgep + MSgon ) NS 0.2703 0.2581 0.19350 0.092 0.124
Broad-sense heritability )
( h2) Ot T Y] 0.9500 0.6300 0.87000 0.940 0.810 0.940
b
Narrow-sense Heritability .
(h2) P> ST 0.6000 0.1600 0.36000 0.210 0.310 0.340
n
Al oses G pdiaS 5 Sl
MSgca / MSsca 0.1852 0.1739 0.12000 0.051 0.070 0.143

et S oS 5

ns and **: Not significant and significant at 1% level of probability, repectively.
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Table 4. Estimates of general combining ability (GCA) of nutrient quality traits for parents

WY Jle o ojled YA-Y o "5 9 Jl6 (80154 dloxa”

NP e ety Nl S o

Parent Sup Protein (%) P (%) K (%) Fe (mg kg™) Zn (mg kg™ Mn (mg kg™)
Shahpasand Lol 0.30™ 0.067"" -0.006 " -0.278" -0.655" 0.124"
Hassani s 0.70™ 0.003"™ 0.012™ -0.538" 2.441" -0.492"
Sepidroud EFpR W 0.24 -0.028™ -0.006 ™ 0.396" -0.628™ 0.176™
Neda RY -0.57" -0.033™ -0.009" -0.113"™ -3.290” 1.315™
Deilamani N 0.27* 0.039" 0.005™ 0.691" 2.112" -0.267"
Saleh e 0.10"™ -0.026"™ -0.009” 0.302" 0.677™ -0.324
IRFAON215 -1.03” -0.019"™ 0.015" -0.462" -0.656 ™ 0.531"

VARV RN T 33 3 dmn l3 an b 5 4 K 5* NS

ns, * and **: Not significant, significant at 5% and 1% levels of probability, repectively.
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Table 5. Estimates of specific combining ability (SCA) of rice nutrient quality traits for crosses

S5 S - Nl S5 oo
Genotype =5 ol POO KO Fe(mgkg) Zn(mgkg?) "9K
SH x H X5 08T 0.001™  0.013™ 0.342™ 2.64™ 0.614
SH x SP X 026™ -0.074"  -0.009™ -0.542" -1.22"™ -0.014"™
SHxN oX s 1177 0.016™  -0.001"™ 0.067"™ 0.05™ -0.713"
SH xD sX 5 010" 0.084" 0.010™ -0.337™ -0.96™ 0.619™
SH x SA oXLs 043™ -0.051™  -0.006" -0.098"™ 0.97"™ 0.381"™
SH x IR IRX 5  -1.407 0.340**  0.018™ -0.398"™ -16.30" -1.442"7
H x SP X 037" -0.030™  -0.012"™ 0.382" 5.77%* -0.808"
HxN (X 003" -0.040"™  -0.024™ 0.227™ -211™ -0.097"™
HxD Xe o 027" -0.052™  -0.003"™ 0.628 -1.56"™ 0.785™
N x SA Xz 005" 0.023™  0.006"™ 0.012™ 7.37" -0.478™
Hx IR IRX- 1197 -0.012™  0.0277 -0.478"™ 7.87" -5.395"
SPx N oX . 1377 -0.059™  0.034” 0.657" -0.14"™ 0.485™
SP x D X . -0.36™ 0.019™  0.0207 -1.3917 2.01™ -1.2187
SP x SA X 029" 0.094" 0.004" 0.472" 0.04" 0.174™
SP x IR IRX .  3.73%* -0.2257 1 -0.032" 5.874" 14.43" -1.266"
N x D sXy 045" 0.004™ " -0.022" 0.726" 517" 0.558"
N x SA %X -0.33™ 0.024™  -0.003"™ 0.487"™ 277" -1.075*
N x IR IRXy  -4177 -0.180" 0.019™  -12.103" -2.11™ 5.251"
D x SA oeXs  0.01™ -0.078" 0.003"™ 0.283"™ -1.70™ -0.583"
D x IR IRXs  -1.227 0.136™ 0.011"™ 3.759” 8.70" 0.280"™
SA x IR IRX ,» [ 019" -0.139”  -0.061" 2.242* -9.21" 1.694”

VARPYAN e Tl 53 3 dmn ls gan b 5 4 FF ,F NS

ns, * and **: Not significant, significant at 5% and 1% levels of probability, repectively.

oo tSlekn 1 1D a5 s 1 ¢ fm 1 tligell 1

IR: IRFAON215; SH: Shahpasand; H: Hassani; SP: Sepidroud; N: Neda; D: Deilamani; SA: Saleh.
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