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Estimation of genetic parameters for some cooking quality related traits in rice
using diallel analysis
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Table 1. Normality test for amylose content (AC), gelatinization temperature (GT), gel consistency (GC) and

grain elongation (GE) in rice genotypes with Shapiro-Wilk statistic

Shapiro-Wilk

Character ) (statistic) o LT (P-value) (5l gxs
AC %) (4o)3) jskeal Ol 5u 0.928 0.171
GT (grade) (o ,03) Ok asY5 glos 0.971 0.337
GC (mm) (o o) U5 pl 53 0.769 0.115
GE Ol 5y o 0.982 0.641

AC: Amylose Content, GC: Gel Consistency, GT: Gelatinization Temperature, GE: Grain Elongation
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Table 2. Combined analysis of variance for amylose content (AC), gelatinization temperature (GT), gel

consistency (GC) and grain elongation (GE) in rice genotypes (mean of two replications in each year)

(MS) Sl e Sl

35T a3 )}L:“T Ol O Y5 sles Js ("_}5 Ol (5 e

S.0.V i polie d.f AC GT GC GE
Year (Y) Ju 1 3717 527" 71.04” 0.0072"™
Replication (Year) o 53,1 S5 2 0.69 0.09 40.46 0.4842
Genotype (G) 55 48 21.17" 3.067 210417 0.0348™
GxY Je X 555 48 117" 0.44" 53.49" 0.0151™
Error ilesT sl 96 0.53 0.24 28.42 0.0106
C.V (%) (A 3) S ks g 3.35 8.65 14.49 497
ns: Non- significant s gme NS

**: Significant at 1% probability level

403 &G ezl o s s e

AC: Amylose Content, GC: Gel Consistency, GT: Gelatinization Temperature, GE: Grain Elongation
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Table 3. Means of cooking quality character (AT, Gt, GC and GE) in seven parents and their complete diallel

progenies in rice genotypes

IRFAON-
215
Lol s 39 ) Y shekis éLa IRFAON-
Character Cde Genotype S5 Shahpasand Hassani Sepidrod Neda Deilamani Saleh 215
Shahpasand Lgols 25.32 22.80 2591 25.29 23.79 25.23 22.55
Hassani s 22.65 19.25 22.97 23.02 19.82 21.66 17.19
Sepidrod 39 2571 22.19 25.78 24.54 23.80 25.12 23.90
o
o " Neda 1 25.72 21.76 24.47 24.15 23.72 25.26 21.30
AC %) ST ) )
s Deilamani Sl 23.49 19.91 22.88 24.00 20.53 22.93 20.33
Loy
’ Saleh LS 24.64 23.67 25.61 25.57 22.51 25.85 22.58
IRFAON- IRFAON-
21.98 18.10 23.49 21.78 20.04 2271 16.71
215 215
Shahpasand Aol 4.68 5.38 4.30 4.18 4.48 5.78 4.09
Hassani s 5.20 6.07 6.63 5.17 5.30 6.76 4.07
s> Sepidrod 35 ke 6.03 6.73 7.00 5.27 5.86 6.53 5.717
Y5  Neda (Y 4.50 4.73 5.72 4.92 4.72 5.45 4.95
GT (grade) ) . .
04—23  Deilamani Slebs 4.93 4.87 5.81 4.45 4.54 5.61 4.17
(o, Saleh Ao 5.77 6.46 7.00 5.45 545  7.00 6.00
IRFAON- IRFAON-
5.31 5.73 6.61 5.16 5.11 6.44 3.64
215 215
Shahpasand Aol 57.25 35.88 28.00 30.25 45.75 30.00 48.38
Hassani s 34.50 32.75 28.88 29.13 37.75 29.63 32.00
Sepidrod 35 ks 34.38 28.75 28.50 38.75 32.25 34.38 29.75
J5els—  Neda 15 51.63 30.13 34.38 36.25 39.13 32.88 33.25
GC (mm) . .
(k) Deilamani N 43.00 34.88 31.00 32.75 41.63 33.13 46.13
Saleh Ao 31.00 30.50 32.50 35.50 30.88 29.75 30.25
IRFAON- IRFAON-
41.00 34.00 40.25 32.38 36.88 35.38 60.25
215 215
Shahpasand Aol 1.74 1.90 1.59 1.61 1.77 1.64 1.58
Hassani s 1.77 1.93 1.64 1.83 1.76 1.82 1.79
Sepidrod 35 e 1.70 1.69 1.68 1.73 1.76 1.73 1.61
GE —s—< Neda (Y 1.70 1.84 1.69 1.63 1.80 1.70 1.65
04T,  Deilamani Sk 1.80 1.90 1.77 1.78 1.77 1.80 1.71
Saleh Ao 1.67 1.88 1.70 1.66 1.79 1.60 1.55
IRFAON- IRFAON-
1.74 1.82 1.75 1.61 1.90 1.66 1.73
215 215
Cde (42 3) 5 5kaaT Ol 5 (0,03) O3 a5V 5 gles Grasheo) 5 0l 58 Ol (55 oo
Character AC%0) GT (grade) GC (mm) GE
LSD 5% 0.82 0.55 6.03 0.12
LSD 1% 1.08 0.73 7.94 0.15
HSD 5% 1.49 1.02 10.90 0.21
HSD 1% 1.68 1.13 12.30 0.24
LSD: Least Significant Difference Sl sme SN oy 2eS
HSD: Honestly Significant Difference slazel BB ls soe S|

AC: Amylose Content, GC: Gel Consistency, GT: Gelatinization Temperature, GEL: Grain Elongation
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Table 4. Dominance (Wr + Vr) and epistatic (Wr - Vr) tests of cooking quality characters in rice genotypes

‘_'ﬂ..\.“)&:a' ‘;,.1-\.3\}()}):
Between parents ~ Within parents
(dD) (sl3T 4y
T 6 21
Character Cio S.0.V MS) Slay o o, Sle
B Wr(i)+Vr(i) 57.52" 4.86
AC %) (4253) jskaal Ol 5u ) ) .
Wr(i)-Vr(i) 0.365 0.348
Wr(i)+Vr(i) 0.777 0.260
GT (grade) (0 ,03) Ok 45Y5 slos ) ) .,
Wr(i)-Vr(i) 0.023 ™ 0.019
GC ¢m) ( ' Wr(i)+Vr(i) 41385 2388
mm - 5els8
A SIS i)V 687™ 402
_ Wr(i)+Vr(i) 0.0003 " 0.0001
GE REVIErSyarge- . .
Wr(i)-Vr(i) 0.00003 ™ 0.00003
ns: Non-significant 3 sxe 8 NS

sk k

u,:e&,gdm’\cjb):)b@”%;g: 5
* and **: Significant at 5% and 1% probability levels, respectively

AC: Amylose Content, GC: Gel Consistency, GT: Gelatinization Temperature, GE: Grain Elongation
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Table 5. Test of regression coefficients of Wr/Vr for four cooking quality traits in rice genotypes

Character Cho b+s, Hy: =0, t value Hy: B=1, t value
AC %) (4o 3) 55T Ol 0.974 £ 0.073 13.342%* 0.356™
GT(grade) (o,0) o0& as¥5 sbs  1.070 £ 0.137 7.810%* -0.511™
GC (mm) G ko) J5pls 1.091£0.115 9.487** -0.791 ™
GE 0l 5y e 1.020+0.220 4.636** -0.091™

ns: Non-significant Jlsgme 8 NS

**: Significant at the 1% probability level.

.\.‘,Jmiid\,blcu.ﬂ);,u@u:**

AC: Amylose Content, GC: Gel Consistency, GT: Gelatinization Temperature, GE: Grain Elongation
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Table 6. Estimation of genetic parameters for four cooking quality traits (AT, GT, GC and GEL) in rice genotypes

(Character) c.i

35T s (4o 3) 5 skeaT Ol e (o) OA iYWy glos (o (o) IS pl 55 REVRrIRew-
S.0.V R ol d.f AC %) GT (grade) GC (mm) GE
Replication iKS 3 1.58™ 1.82" 50.84™ 033"
Additive effect (a) R 6 152.58"™ 18.20” 853.27" 0.15"
Dominance effect (b) i 21 3.62" 0.817 164.69" 0.027
Directional dominance effect (b,) s Sl 1 6.15" 0.01™ 840.17 0.00™
Gene distribution among the Parents (b,) sbia s I G0} 0 il 6 259" 123" 186.64" 0.02"
Effects of specific genes (bs) i) il 14 3.88" 0.69” 107.04™ 0.027
Maternal effect (c) o508 plize 1 6 0.48 ™ 2.04” 37.11™ 0.03™
Reciprocal effect (d) o e 15 1.13™ 0.57" 106.43" 0.01™
Error s 144 0.75 0.30 37.13 0.01
ns: Non-significant s s 8 M8

*and **: Significant at 5% and 1% probability levels, respectively

AC: Amylose Content, GC: Gel Consistency, GT: Gelatinization Temperature, GE: Grain Elongation

Loys oSS g el b 53 Jls s o 5 4 TFF 5K
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Table 7. Estimates of genetic parameters for cooking quality characters (AT, GT, GC and GEL) in rice genotypes

(Character) c.i»

(10)3) kT Olje (o,00) 03 4V (glos (o) J5 ol T (55 sy
Genetic parameters S5 gl el AC %) GT (grade) GC (mm) GE
Additive variance (D) sl 31 bl 1325+ 1.31 1.62+0.31 154.39+£32.82 0.009 + 0.005
Dominance variance (H;) e byl 1.76 £ 0.51 0.42 +0.20 90.48 £27.32 #0.005 £ 0.00
Dominance variance (H,) Sl bty Sos JSKs 1.44 +£0.38 0.25+0.12 64.16 = 17.88 +0.004¥0.00
Relative frequency of dominant and recessive alleles (F) Cle 5 il 31 Sl bl S ks 2.73+£1.26 0.50 +£0.32 122.79 + 40.47 0.0003 + 0.006
YH; ©3/Average degree of dominance (D ol 4 0.37+0.04 0.51% 0.09 0.77 + 0.08 0.74 + 0.43
Proportion of dominance genes (kd/(kd-+kr)) e Gl s 0.64 £ 0.04 0.65 + 0.06 0.76 + 0.03 40.511+0.12
Number of effective factors (h?/H,) Se sl sS6 sl 0.54+0.34 -0.15+0.17 1.79 £ 0.55 ¥+ 0.374-0.34
Average direction of dominance (h) e g Lo g 0.87+0.31 0.03+£0.20 -10.14 £ 2.13 0.014 £0.039
Heritability by parents (D/(D+E)) s 4 by e 6 p il 0.98 +0.002 0.96 +0.01 0.94 £ 0.01 0.751 £ 0.099
Broad-sense heritability (h’b) et S p il 0.97 £ 0.04 0.90+0.01 0.83+0.03 0.663 +0.055
Narrow-sense heritability h’n o3 (Sl 0.91 £0.02 0.82 +0.03 0.53 £ 0.06 0.553 £0.075
Proportion of dominance and recessive genes (H,/4H,) e g e S slyls (a0 s 0.20 0.15 0.18 0.20

Mean =+ Standard error

AN}

AC: Amylose Content, GC: Gel Consistency, GT: Gelatinization Temperature, GE: Grain Elongation
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1-d. Grain elongation

5 el .z
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Fig. 1. Regression of Wr/Vr for cooking quality traits (AT, GT, GC and GE) in rice genotypes
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Table 8. Estimation of dominance ratios of parents for cooking quality characters (AT, GT, GC and GE) in

rice genotypes

(Character) o

(4233) 5 skaT Ol

(o) oadas¥igles (oo o) Jjplsd 0T ) m

Parents ey AC %) GT (grade) GC (mm) GE
Shahpasand Lol 0.855 0.882 0.277 0.265
Hassani s 0.363 0.367 0.983 0.494
Sepidrod 355k 1.005 0.646 1.018 1.214
Neda (RY 0.832 0.998 0.999 0.283
deilaman Slabs 0.684 0.801 0.719 1.125
Saleh Ao 0.840 0.727 1.094 0.010
IRFAON-215 IRFAON-215 -0.090 0.154 0.228 0.185

AC: amylose content, GC: gel consistency, GT: gelatinization temperature, GE: grain elongation
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Estimation of genetic parameters for some cooking quality related traits in rice
using diallel crosses analysis

Sharifi, P.!, H. Dehghani®, A. Moumeni® and M. Moghaddam®

ABSTRACT

Sharifi, P., H. Dehghani, A. Moumeni, M. Moghaddam. 2010. Estimation of genetic parameters for some cooking quality

related traits in rice using diallel crosses analysis. Iranian Journal of Crop Sciences. 12 (2): 152-169 (in Persian).

Genetic components controlling some of cooking quality related traits in rice (Oryza sativa L.) were studied
using a 7x7 complete diallel cross design in Rresearch Field Station, Rice Research Institute of Iran (RRII) in
2006 and 2007 growing seasons. Analysis of variance showed significant differences among genotypes for traits
of inetest including; amylose content (AC), gel consistency (GC), gelatinization temperature (GT) and grain
elongation (GE). Based on Hayman’s diallel method, both additive (D) and dominance components (H1 and H2)
were significant for AC and GC. However, for the other traits, only additive variance was significant. The
average degree of dominance showed partial dominance effects of genes in controlling all the studied traits. The
H2/4H1 ratio indicated nearly symmetrical distribution of the genes for AC and GE. Results also indicated that
increase in AC and GT and decrease in GC were controlled by genes with dominance effects while decrease of
GEL was governed by recessive genes. The broad sense heritability estimates were high (0.97% and 90% and
83%, for AC, GT and GC, respectively) to moderate (0.66 for GE). The magnitude of additive gene effects and
heritabilities for traits of interest demonstrated high response to selection, particularly for AC and GT.
Consequently, appropriate breeding schemes based on hybridization and selection for these traits may bring
about an improvement of cooking quality in rice. Some crosses such as Sepidrood x IRFAON-215, Neda x

IRFAON-215 and Saleh x IRFAON-215 can be employed for improving AC, GT and GC traits, respectively.

Keywords: Amylose content, Diallel analysis, Gelatinization temperature, Gel consistency, Grain elongation

and Rice.
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