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Table 1. Analysis of variance for the studied sréiased on the second method of Gardner and Eberhar

Slaye (5eSilbes
Mean square
s ol PRI (1) kool e Gregshe) J5 pls oY) sles
Source of variation df Amylose content (%) Gel consistency (mm) Gelatinization temperature
S5k 2 11.490 108.932 0.059°
Block
w9 20 12.095 85.793 3.777
Genotype
s 51 5 8.838" 119.140° 10.713
Variety
i S 15 13.185" 74.677 1.466
Heterosis
bgin miofe 1 0.437° 14.328° 1.119
Average heterosis
oy rajsse 5 15.096' 109.750° 0.649"
Variety heterosis
e 9 13.536' 61.898" 1.958"
Specefic Heterosis
(W) stalejl sl 40 0.837 5.948 0.0773

Error (Diallel)

ns *

** % ng
3

TN 910 Jliml maw jo jls pxe g e pxepd i 4
" and” : Not-significant and significant at 5% and 1% lpability levels, respectively.
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Table 2. Variety effect (y, heterosis of variety (hand general combining ability of the parent} ifgsecond
method of Gardner and Eberhart

(1) skeal jlaie (ecskea) 5 el o giY3 sles
Amylose content (%) Gel consistency (mm) Gelatinization temperature
Parents ,,ul h; Vi Oi h; Vi g h; Vi (o]
sl 0.83 -2.58 -0.48° -2.01 411 0.04' 0.33 -0.70 -0.02®
Hashenr
ulsly -1.83 381 -0.08° 459 1153 117" 023 -065 -0.10°
Vandan:
o928 0.10 -0.21 0.007" 0.21 2.11 1.26' 0.04 -165 -079"
Kadou:
- 091 -2.44 -0.32° 5.65 -12.31  -0.50® -0.01 157 0.78
Hassar
seegol -1.27 230 -0.12° 1.11 -0.47 0.87 -0.21 -0.70 -0.56"
Shahpasar
IR36 128 -0.8¢ 0.8C -0.3€ -4.97 -2.85" -0.37¢  2.1: 0.6
I e P T N U P
ns *

" and” : Not-significant and significant at 5% and 1% lpability levels, respectively.

Syl k535 pes B, 50 Loy yed (§)) sosas 6 pdieaS 5 Y Joux
Table 3. Specific combining ability of the hybriff) in second method of Gardner and Eberhat

P2 J ) jokel ke Grosken) Jj ol s les
F; Generation Amylose content (%) _Gel consistency (mm) _ Gelatinization temperature
Ub.'obxhgo.;hl.a: - S ] e
HashemixVandar 1.80 217 0.01
3o tle 1.33 5.64" 0.18"
Hashemix Kadot
et -1.86" -2.05° 0.05"
Hashemix Hassa
Moux@.&u - . ) .
HashemixShahpasz 2.99 4.50 0.04'
IR36x o5lo g - e
HashemixIR3
wjal.ixljulj _ * s .
VandanaxKadot 1.86 2.07 0.58
emxilaily 027" L og 07
Vandanax Hasse
Aol - ] P
VandinaxShahpasa 178 4.46 0.08'
IR36<Ulusls e ~
VandanaxIR3 0.19 5.41 0.11
. >><u,¢5al5 356* 59g* -1.1g*
KadousxHassa
Qg oLiix yogols’ ) s ) s .
KadousxShahpasa 0.89 0.05' 0.05'
KadousxIR3
Dy oLix > i " ] . .
Hassani Shahpasar 1.70 3.21 1.30
IR36x > s .
HassanixIR3 112 3.84 0.29'
IR36xyol - -, Lt

Shahpasan'dXIR:

** % ng

TN 970 Jliml v jo o pxe g o prepmd i S A 5
" " and” : Not-significant and significant at 5% and 1%!mability levels, respectively.
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Table 4. Analysis of variance for the studied g&i&sed on third method of Gardner and Eberhart

Slaye (5:55ko
Ol yrss aslio 6oyl a0 Mean square
Source of variation df ((ARTIWARYH J; ples O Y5 sles
Amylose content (%) Gel consistency (mm) Gelatinization temperature
o 2 11.490 108.93% 0.059°
Block
e 20 12.095° 85.793" 3.777
Genotype
ol 5 19.972 198.370 6.694"
Parent
o i 5 ol 1 0.437° 14.328° 1119
Parent \{ Crosses
o 14 10.117 50.69" 2.926"
Crosses
(52508 SRS 5 3.963" 30.517 4.669"
GCA
oyaZ St 9 13.536" 61.898" 1.958"
SCA
(Plsl) orlejl ol 40 0.837 5.048 0.077
Error (diallel)
S e 0.37 0.50 0.83
Baker ratio

** % ng

TN 970 Jliml v jo s pxe g o premd i A g
" "and” : Not-significant and significant at 5% and 1% lpability levels, respectively.
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Table 5. General combining ability of the paremts the diagonal) and specific combining abilitytted hybrids
(above the diagonal) for amylose content basedhioth nethod of Gardner and Eberhart

Parents Hashemi Vandana  Kadous Hassani Shahpasand

osle . -0.246° 2.054" -1.560 -2.296" 3.097° -1.294
Hashemi

i

b 0380°  -1.426  0012°  -0.976°  0.336°
Vandana

o5 0.023°  3.307" .0.604°  0.283°
Kadous

e -0.083° -1.607 0.584*
Hassani

Mou

-0.433° 0.090°
Shahpasand
IR36 1.119
TN 570 Jlozml mhas j s cine 5 s sinnred i 5 o
ns *

" and” : Not-significant and significant at 5% and 1% lpability levels, respectively.

Sl b 53,5 pges Ghs;y 50 J5 plsd cho (sl (Gl (sYL) by s gogas 9 (Ghd (59)) (nilly (oges s dyeaS 5P Jouxr
Table 6. General combining ability of the pareiis the diagonal) and specific combining abilitytted hybrids
(above the diagonal) for gel consistency basediod tnethod of Gardner and Eberhart

ol eoole Llaslg ovels o> Keoweryh IR36
Parents Hashemi Vandana  Kadous Hassani Shahpasand
"'Lb x * *
o -0.458° 3.771 -5.188 -2.958° 4.729 -0.354"
Hashemi
Glos!
= 0.021° 3.167° 0.817° -3.583 -4.167
Vandana
s
o5 1.312° 4521 -0.378° -2.128°
Kadous
- 0.917° -4.896" 2.521°
Hassani
MOLM)
1.146° 4.125
Shahpasand
IR36 -2.938
TN 970 Jliml maw jo s g g o pirepul o 4.3** 5* s
ns *

" and” : Not-significant and significant at 5% and 1% kpability levels, respectively.
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bl 03, 1, B3 3,95 Jous 51 alols o it s
Oy wglre slayy olaws iSTas glilo g,00) 51 g cldls
s ylis IR36 5 wgols plb,l Slaiswe fog Sojp
cdle g kool e S5 51 K0Sy 4 gl calis
Jso) WitV g Py (Sicen oo LT e
sokee] Hlade o sanl38l sla T aS sls ylas s ()

Wog e

Wr Q?’““"J)f) s dallas Sy90 Slaw don LS‘)"

Sg0d C.L:s Sl Comdd 50 ‘) Wr By ‘Vr 89,
Mau@wldﬁ%whp‘(vﬁ\' A sl )
0% e aies b adl ool 31 sh
Cao dw , a5 ol lid 5 WiV, alu e Sl
Ngboe Sy lap cudle BT by dallas 950
PaSeoy as ol sl (VL) )'91,,01 Sode Cawe
Byl Wi jomme b g 3 L 0,55 50 Jome 4 (ol



Yo

WWAE Lo /sl o)les [ozmty 0,90 [oMe iliios

i lp e S, s slaiel jo cpally STy

CrySasz Ulaily o8, a5 ols (lid 53 (b 25Y5 sleo
08y nlple g woe Wi joome b g )55 oz 5,95
IR36 5 i ol 5 i clagy olaws iSTas Ll
sbo S Glp 1) ool Glagy sl wSlas
Slp (Sod oo (V) SD) sidls o S5V
aS ol glis g (Vo Jsuz) 09 Code b o 0y

Ddgr wglie ad sV sles oasl;8l sla T

Sy97 p Joee a4 ally (0 3005 5 el de sl
Wy (590 9 Srgolds o8, Wi o b (g0 5 La>
PS> dagold 18, eg)cnl 51T JK2) 35 Ulwily o3,
oy olaws aSlas Ulasly o8, 9 e slayys olass
wlie Slatbee wdls J5 plsd JuS @lp 1) colie
Pl B 5 Ll el [Sils ol 9 ugols o)
Al ol calid 58 g g (oedle g6l 00 5
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Table 7. General combining ability of the paremts the diagonal) and specific combining abilitytted hybrids
(above the diagonal) for gelatinization temperabhased on the third method of Gardner and Eberhart

oellg ool Llaslg oogls o> Swgolis 6
Parents Hashemi Vandana Kadous Hassani Shahpasand
sl . 0.058° -0.150° 0.089° -0.133°® -0.073° 0.267°
Hashemi
by 00385 0519  -0.423 0.09°  0.144°
Vandana
58 0778 1184 0092  0.483
Kadous
- 0.775 1.353" 0.387
Hassani
Aol 0618 -1.283"
Shahpasand
IR36 0.597"

ns

2

L..:)JU as ols olas h”
2
e clao s o dle J1 Gl 55 05 S
S oy o)l onge ) (i Ys sles 5 skl
3591y Cedle BT glls 35 09,5 o J5 plgd cbo sl
rlly 5o oslie 5 e (slagyy s 0yl
Cas gl a5 ol olas 5 (O'ZSM"'O-SF)
0.25,/4DH , - 0.5F
slog; 5l e oslie slagy Sl Gakel o
sles 5 J5 plgd Slio lp &5 b0 wg e

Comd Wigd oo J5S Loy

slogs 5l e G slags Sl ad sy

R

** % ng

AN 910 izl maw jo s pxe g o pxepmd i A g
" and” : Not-significant and significant at 5% and 1% lpability levels, respectively.
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Table 8. Analysis of variance for the studied graitrice varieties based on complete diallel @ess

Slayo Sl
Sl mlie solil a0 Mean square
Source of variation df (1) kel e Gegshee) J3 el oM Y5 sles
Amylose content (%) Gel consistency (mm) Gelatinization temperature
S .
* 2 21.7851 115.2471 0.1982°
Block
e 35 10.1666 108.2596 3.7704'
Genotype
ool olonsl
o 70 2.4929 24.4566 0.2383
Error
(1) Sl g 2 - 6.0236 8.9810 16.0361

CV (%)

** % ng

TN 910 izl maw jo jls pxe g jlo xepmd i A g

ns *

" and” : Not-significant and significant at 5% and 1% lpability levels, respectively.

bl T 9031 5 Vi 55, Wi (9 5 o 32 610 (HOiB=0) 5 (HoiB=1) t (9051 ccrond (Slovio (9031 galis -8 Jgor
adlas Sy Slas o (Wr+Vr) L‘bu) W.JLC F) (Wr'Vr)
Table 9.Results of preliminary test of Hayman, t tesg:##1) and (H:=0) for regression coefficients of MV,

and the test of epistatic (WW,) and dominance gene effects (W,) for the studied traits

ool dxdllas Oilaw u}:.w)f) oo t-test

t-test

MS (W,-V MS (W+V
The studied traits (b) (Ho:p=1) (Ho:p=0) (W) (WetVi)
(1) sobel Jlais 1.068 0.181°  2.841 1.599° 13.524
Amylose content (%)
(e ) J5 el 0.703 0.492° 1.163° 663.8° 2180.4
Gel consistency (mm)
OxE e 1.031 0.396°  13.24¢" 0.008° 0.750
Gelatinization temperature
—

ns *

Lo al331 51 J S o ool ke 5 o 25Y5
2 los Ghagh nl @B b @lhe &5 witlos
Shoshi-Dezfoli and oI5 0 5 Js850 s < olio
Asfaliza) .,5e 4 I5Jlaul (Honarnezhad, 2005
Gnanamalay labls g4 4 ,YLlls> 4 (et al., 2012

" and” : Not-significant and significant at 5% and 1% lpability levels, respectively.
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sleo a5 sls Lz (Venkata Subbaiaét al., 2011
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Table 10. Genetic parameters controlling the stlithaits in Hayman method

(S5 slaazial b (1) skeal e (oshen) J5 el O35 sles
The genetic parameters Amylose conten{%)  Gel consistency (mm) Gelatinization temperature
6““’"'55'[)““"[*)'9 5.6477 57.1310 21522
‘*’*JL;U“"“-)‘ﬁ 10.2805 199.2085 0.3737
1
e U”‘:r'ﬁ g 6.8981 158.3606 0.5185
2
“elel ‘5‘*'};' P 9.5458 93.0369 0.3961
S5 b Sy By b glagss cenle
75 o "r)];  SR0) S -1.8033 4.6469 0.0601
Sl slaglly Jol 3.3824 40.8480 -0.1448
HyH,
hie 5 Sode Hl sl glagy o
H, 0.1677 0.1987 0.3469
4H,
Codle az o 1SSk
1 [A, 0.3373 0.4668 0.1042
2\ D
codle Sl slls (G5 sleeg S slaws
h? -0.2614 0.0293 0.1159
H 2

S e Ally (nSiles g codle (o)1  Siicon

-0.1010 0.2170 0.5608
I’(Pr,Wr+Vr)
.l rzw,@ 0.0102 0.0471 0.3145
Ol 5o oglee 4 L lagy Cns
0.25,/4DH , + 0.5F -8.9123 14.637 2.5824
0.25,/4DH , - 0.5F
oya> S phidly
0.7547 0.5927 0.9105

h2
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Abstract

To estimate the gene action and heritability otdreelated to cooking quality in rice varieties, F
generations derived from diallel crosses of sie marieties including Hassani, Shahpasand, Kadous,
Vandana, Hashemi and IR36, together with their miarevere assessed in a randomized complete
block design with three replications in researeldfiof Faculty of Agricultural Sciences, Universday
Guilan, in 2012. Result of diallel analysis basadtbe second method of Gardner and Eberhart
showed that variety and heterosis effects werefgignt at 1% probability level for all studied its
indicating additive and dominance variances, raspEy. Average heterosis was significant for
gelatinization temperature showing significant eliéhces between average parents and hybrids, but
was not significant for amylase content and gels@gtancy. In contrast, specific heterosis was
significant for all studied traits. Result of di&llanalysis on the basis of third method of Gardmet
Eberhart demonstrated that differences among mr@mi among crosses were significant for all
measured traits indicating general and specific itoimg ability for varietieswhile the effect of
parents versus crosses (heterosis effect) wasignificant for amylase content and gel consistency
that confirmed the results of the second methoGafdner and Eberhart. Estimation of Baker ratio
showed the higher non-additive than additive effeldr amylase content, approximately equal
proportion of the additive and non-additive effeftis gel consistency and the higher additive than
non-additive effects for gelatinization temperatdrke graphical analysis of Hayman method showed
that all measured traits were affected by part@hithance effects and relatively high narrow-sense
heritability indicated higher proportion of addiéivgene effects for controlling the studied traits.
Totally, the results of this research showed tlainmiprove grain cooking quality in the studied
population, can firstly be used the additive geifieces via selecting the higher quality genotyped a
then the dominance gene effects is utilized by iajdation of the superior genotypes. Furthermore,
IR36, Kadous and Shahpasand varieties and Hashéalip8sand, KadousxHassani,
HassanixShahpasand and KadousxIR36 Crosses haglithble values for grain cooking quality
related traits and are recommended to improve tiats.

Keywords: Combining ability, Diallel analysis, Grain qualitharacteristics, Heritability, Heterosis
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