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Table 1. Name, origin of country and pedigree o igenotypes used in this study

Jio) w}:) 0)7.1.}:: locs
Row Genotype Pedigree Origin
Gilanelt Saleh / Abjiboji // Abjiboji RRIIC Iran
) Sk e 03, Site s
Daylamant Local cultivar Mazandaran, Iran
3 IR50 IR50 @ i Sllall G g el
IRRIY, Philippines
4 ¥ oY IR75479-199-3-3 @ Andod Slall i ige el
Line 23 IRRI, Philippines
5 RI184472 2ot [t @ Dl dsge |
Sepidrood / Gharib RRII, Iran
6 RI1843046 cho [ nile @ Dk dmge ol

Saleh / Hashemi

RRII, Iran

2 Jranian improved rice, Iranian local rice$ Rice Research Institute of Iran (Rasht, Irdnhternational Rice

Research Institue (IRRI).

DIALLEL- i3y 5l oslical b ool o5
& bl (Yudonget al., 2005 SAS05

Alg g MH) (palls (:55he 4 S (oo 9 550

5 ) Llyy ol s gy BH) Gupoguilig o b

MH :leOO )
BH=""BP.100 )
BP

2 eSleo i s BP 5 MP (F, dag)T o o5
it (W50 5 Wly Sl g ly g0 Sl 2
5 2 5eShe Gm Jgme gl Sezy oy n Gl
Sl o gl i ally (Sl 55 g ually (2SSke
¥ Ly, b slae cisginlt oas 5l anllas 590 lio
(Roy, 2000 o solaw! ¥ 4

- MP,
t=_2A 0 )

colw
Q
N

nT
|
w

p)

D N

N

Yy

Tk Sopens Jisls (Bl Jeolb> P gl

ol o 43 092 ubiians (sla W Jolis Lais a5 YT gloacs
b dolas JalS slaSol asl o)l B o T ol
Sy g p Olidnd dnie (ool dejie j0 S5 an
Sl LgL“Lg)“fc)"‘\"‘ )| o RGORASRR L ¢ JL» )
Sheslizl b (ptalesl g5l (uily)ly ayz caalllas o )50
DL 3925 s cg> (SAS, 2013 SAS 38l 5

S
p9d slo g, 5l eoliiwl b WTigls a5 ¢ lo sma S
Gardner and Eberhant, o s ol - 5s,5 sgw
Lgs o sboosls 5 JUT o o be, onl 28,5 bl (1966

Sy Ljygo ;o a5 Ah elxil beaisl o )

oy, cnl o s 95 Piglsaes szl a
oy Jos g5 gt 3 i [l Sl
Dby 5 e Cewdts palls (6 234cuS 5 g s e
(5 93 0aS SIS 552 A &y gy ) pgo
olaiSl sy g aly ey dhwgie e e
Sl a5 aly Sl glaylly eizes S5doe wje
5 oVl plo ar Cos a0 90 Cio 6l Lo (Sl
IS omere 5o Wl C8lie Cul oS 4l o 50
950 2yl Dlapl = 3l g (39 ) sl Lo B
dmsle oy o 9 (nally (SRdiceS S pee Yy 0

pow g pgd Slaly, 4 by e Glawlre alS 09l o



\Yar ).ul.: /fﬁ”’ O)Lmi} /p.a.mb 0,90 [EMe ulﬁM

Ql)li‘,.mjew‘_,’_;i@

3l olaws a8 cunls SUal lgs o ol b 09y Sl e
O Cod (Gl Sme g Dglae polde lyls Lo B ol
10 0929 5 s Qb Sl a0 g il pally
O399 bgie Gwjgre g i)l cdo olp
ALl cime Al g s j9 00 Lol g o Jiae  solais]
4o koo L zL0 den (Sko Ciro o) sl ol b
o L Bl golaws g s jlo e BT g
slass Cio (gl anily o gme OIS pally 4y s
5 09 Jhgre polatsl mjesia g djly (mjere
dod (Sl b glS der (b (4251 nlple
5 B, 5l ol (gl Lol il o929 (I pally

A saslive (58 e NS oyl 5 Lol s

g o
Slae oolad a1 lacaigl e S| a5 ol lis
p9d U9y 4 Jslo 4328 @ls (Y Jgaz) og o gine
5o aiyly Slass ol las (V Jeaz) oLle pl - 5o )8
970 Sp Jsb @ie glid)] @lss 50l U 5, il
D51 )l dae Ao 0 G Jliin ] mha (o azaligs slass
o9 slizl Sl plaSme o abys Jsb cho ol
lo o Slae Slao gl aid caslive (g)lo sme B
ghw 4w 2wz Sp Jsb g Al b U 3,
obaiSl 9 ie g ally w9 camgie g e

Oylopl =505 p9 by, g 40 aalllas 590 Sl bl 45 Y Jouo
Table 2. Analysis of variance for the studied graitrice by the second method of GardBéerhart (1966)

Mean square Slas o 5 Skee
olyam s S Sbee assZ b sy, p il arn Sn b 4t Jsb azadss sl
ROV e dfb Grain Days to Plant Flag leaf  Panicle  No. of
Source of variation yield heading height length length spikelet
)‘?x ) 2 0.39 1.09¢ 145.54 1.74s 119 0.59°
Replication
w5 20 2.09 39.02° 43487 348 394 569
Genotype
@"_"9 5 3.0 114.78 49217 33" 7.81 16.63"
Variety
S 15 1.79 13.76" 415.69" 35.4" 2.65s 2.04"
Heterosis
Lo sy 1.28" 103.21"  1563.11  37.67 0535  0.65°
Average heterosis
“oly oiere 5 1.56" 6.38 279.21°  16.09° 3.68 0.9
Variety heterosis
sobal s e 9 1.97" 7.93° 364.01 45.87" 2.32 2.84
Specific heterosis
&‘Lg‘ sl 40 0.14 1.88 134.63 3.2 2.25 0.19
rror

#

3

TN 570 Jsl zgha (o lo me g o cimeud i gay g F S

s " and™: Not-significant and significant at 5% and 1% pablity levels, respectively.

JrS 5o el BT oy g S Soo S VL
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l, slie mls ;5 (Tayefeh and Rabiei, 2016

s (Tiwari, 201D ) Ken g &)le 55,5 5,155

Syl pl = 5058 pgw by, 4 Jlsls a5 b

Slao wlod jo |y o B o cxe SIS (F Jgo)
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Table 3. Analysis of variance for the studied sitrice by using the third method of Gardiigrerhart (1966)

Mean square ole o Sk

alo s Sloe abs> 00l b g, &g el 2 Sp sk ade> Job azadys olass

s ol ©olsl a0 Grain Days to Plant Flag leaf  Panicle No. of
Source of variation df yield heading height length length spikelet
ol 5 1.05 74.1° 79125 42.7 s 1038
Parents
L B Jlae o plly g 1.28 10321  1563.1f 3767  053°  0.65°
Parents Vs Crosses
a0 14 2.53 21.91° 481.24 3177 5.24" 4.38"
Crosses
9o Sy 5 3.53 47.07° 692.26°  6.39°  10.49%  7.15
GCA
Eoya> G pdeS S 9 1.97° 7.93 364.01 4587 2.32¢ 2.84
SCA
alesl sl 40 6.45 1.89 13515  3.14 2.21 0.22
Error
St S - 0.78 0.92 0.79 0.22 0.9 0.83

Baker's ratio

VA 9 10 JLo.o‘ C}.!a,a 5 )‘b@&c 9 )bw).‘.c (Y] o 9

* NS
¢

s " and™: Not-significant and significant at 5% and 1% pabllity levels, respectively.
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Table 4. Variety effect (), heterosis of variety (hthrough the second method of Gardidrerhart

sosSlas  aig by, wpeli)  erpSpdib Al Jsb azaisshw
Grain yield Days to heading Plant height Flag leaf length Panicle length No. of spikelet
)
Parents h Vi hi Vi hi Vi hi Vi hi \ hi Vi
PRy "
L -0.39  -0.09° 0.9% -1.17°  -8.4°  -296° -2.17 6.38° -0.2% -0.82° 0.54* -1.18°
Gilaneh
Sk
. -0.69¢ -0.29° 017 -3.17° -1.98% 6.54° 276 -457° 0.92° 0.33° 0.29% -1.01*
Daylamani
IR50 -0.24%  0.91% 0.92¢ 317 -0.89% 4.46° 0.13° -2.32* 0.63° 0.85° -0.21° 2.18°
Line 23 0.61" -0.42* -1.75* 8.17° 9.02* -3.63° 0.28° -0.24° 0.28° -04% 0.13° -0.26°
R118447-2 0.37 0.51* -0.67° -1.17° 7.19° 213% -1.09° 1.8%° -0.39°% 0.0 -0.5* 2.4
R118430-46 0.34 -0.62** 0.83° -5.83° -4.94° -6.54° 0.07° -1.07° -1.24* 0.0I° -0.28° -2.1

#* NS

TN g0 izl zakaw 5o o s g o ey ol Sy T g T

s " and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
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Table 5. General combining ability of the paremtd apecific combining ability of the hybrids foretstudied
traits by using the second method of Gardlberhart (1966)

Tla 3505 5l s She  ang bl  SPESL e g SPIE s
Parents and crosdes Grain yield Days to heading thgnhtt Flag leaf length T:nng;(t::]e No. of spikelet
1 -0.48s -0.67% -11.36 4.23 -1.02% -0.64
2 -0.98" -3” 4.58* -1.81s 1.27 -0.72
3 0.67 4.08% 3.57¢ -2.19% 1.48 1.94¢
4 0.18¢ 6.42 5.39% 0.02¢ -0.13% -0.14
5 0.88" -1.83 9.32¢ 0.7@* -0.38% 1.9%
6 -0.28s -5ns -11.48 -1ms -1.23 -2.39%
1x2 1.66% -0.67/ 7.44% 4.61% -0.26% -0.78"
1x3 -0.59" -0.83% -7.78% -2.05 0.48% 1.73%
1x4 -0.5" 0.58® 7.2 -0.8 -0.07Ms -0.57"
1x5 -0.34¢ 2.08" 2.97s 1.17s 1.14¢ -0.03=
1x6 -0.24¢ -0.5%% -9.9%% -2.94 -1.28* -0.38*
2x3 -1.12¢ -0.08= -11.11 -0.31 -0.01 0.31%%
2x4 -0.14¢ -0.28% 6.69" 1.28% 0.80ms -0.48
2x5 -0.17s -0.67/ -10.94 -7.38% -0.74% 0.89"
2%6 -0.24% 1.83" 7.94% 1.80° 0.20m 0.06*
3x4 0.76* -0.83% -7.03% 1.95 0.18% 0.02s
3x5 0.42 2.47° 11.86 0.17s -0.45% -1.03%
3x6 0.52 -2.08" 14.06" 0.22s -0.18% -1.03®
4x5 -0.01 1.08= -0.64 -1.34¢ 1.09® 0.07s
4%6 -0.13® 0.08% -7.57s -3.78¢ 0.14% 1.107
5x6 0.07s 0.6/ -4.53® 4.7 1.10" 0.23%

respectively.
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Table 6. Relative heterosis based on mid- and iegiteent (heterobeltiosis) for the studied traitsice crosses

TL:ou_‘é)ls lo 3 Sloe ado> 00k b 9, Gy eS| rzn S Job adg> Job azades slass
E Grain yield Days to heading Plant height Flag leaf length Panicle length  No. of spikelet
Crosses™ gy MH BH MH BH MH BH MH BH MH BH MH

1x2 13.42* 16.18* -4.58% -3.46* 3.14¢ 7.93* 452¢ 6.99¢ 0.58¢ 292 -3.8/™ -1.97*
1x3 -20.92* -14.46¢ -3.28¢ -0.92¢ -9.29* -6** -6.58% -3.13 0.48* 4.1™ 1.58¢ 18.86¢
1x4 -2.56* 0.36¢ -6.87** -2.16% 19.08** 19.58** -6.6/™ 1.19* -4.78% 0.89¢ -6.48° -1.45¢
1x5 -5.27m -0.57™ -5.66** -494** 10.16* 12.93* -0.65¢ 3.6© 1.39¢ 3.13 -17.02* -2.02*¢
1x6 -4.03*  0.64% -493° -2.33¢ -14.36¢ -12.73¢ 1.66* 5.8° -14.23¢ -9.59¢ -0.28¢ -3.81I*
2x3  -35.03** -28.59** -539* -2.06¢ -3.72¢ -2.76* -3.99¢ -0.38¢ 3.6I 6.41¢ -12.37* 1.8¢
2%x4 0.53¢ 1.7/ -10.65** -5.11* 18.49* 24.41** -4.22* 4.183¢ 2.63* 8.3 -7.41* -3.36¢
2x5 -9.02* -2.82¢ -6.07* -4.62¢ 25/ 5.08° -5.24* -1.78% -0.34¢ 0.2/ -10.62* 4.68¢
2x6 -8.99¢ -5.04¢ -1.54¢ 0.0 517/ 12.04* 6.64 8.59¢ -4.68< 0.39¢ -7.86* -1.59*
3x4 11.8¢ 24.01* -7.22** -4.76* 7.82¢ 12.1* -59¢ 3.96* 1.61* 498 -13.09¢ -2.8I*
3x5 9.92¢ 13.38¢ -251* -0.16° 25.I 28.18 -7.92¢ -3.53¢ -2.33¢ 0.1 -18.62¢ -17.1T¢
3%6 2.9¢ 15.86¢ -8.31* -3.62¢ 13.23* 19.5** 13.7 18.16¢ -4.95¢ -1.95¢ -33.44* -18.34¢
4x5 13.37* 22.46** o -6.85** 24.66* 28.21* -11.36* -6.82* -8.4* -3.6/™ -17.08¢ -6.42¢
4%6 17.16* 21.65* -11* -4.06* 6.33* 7.97* -513* 2.66* -4.359¢ -1.98¢< -1.88¢ 9.31*
5%6 9.3¢ 19.41¢  -4.94* -2.34** 4.4/ 9.04¢ 1.68° 5.71% -5.86" -1.13% -25.64** -7.92*
TN 510 ol gahas )5yl e 5 o gine el i a7
it plly Sibe 5 (e jgrilis 10) 5 Ally ol (g g8 i 5o MH 5 BH
aiies RI1843046 3 RI184472 xY .Y AR50 . Slobs cidlS slaed, o jas la 33 cygiw ;0 # 1Y slac! t
ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
BH and MH are the relativieeterosis based on better parent (heterobeltiasts)mid-parents, respectively.
T The number of 1 to 6 in crosses column are GilaBglylamani, IR50, Lin@3, RI184472 andR11843346,
respectively.
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Abstract

To evaluate the combining ability, gene action &eterosis for morphological traits in rice; F
progenies of a 6x6 half diallel crosses with tlpeirents were planted in a randomized complete block
design with three replications at Rice Researchitins of Iran, Rasht, Iran, in 2015. Analysis of
variance indicated that genotypes were signifigadifferent for all measured traits. The results of
diallel analysis by the second method of Gardnesrkdrt revealed that the variety effect was sigaift
for all the studied traits. The effects of hetespsiverage heterosis, variety heterosis and specifi
heterosis was significant for grain yield (GY), dag heading (DTH) and flag leaf length (FLL). Rase
IR50 and RI18447-2 had the greatest positive agmifgiant amount of general combining ability. The
highest amount of specific combining ability wasetved for IR58 RI18430-46 cross. Analysis of
diallel by the third method of Gardner-Eberhart destrated existence of both additive and non-
additive effects in genetic control of GY, DTH asplkelet's number (SN). Heterobeltiosis and rekativ
heterosis for GY ranged from -35.03% to 17.16% @8159% to 24.01%, respectively. The sharpest
decline in heterobeltiosis and relative heterosis dflant height (PH) was -14.36% and -12.73%,
respectively. For panicle length (PL) no signifitamounts of heterosis found in crosses. The rahge
heterobeltiosis for SN was from -33.44% to 1.58%cdyding to combining ability, presence
appropriate amounts of additive gene effects aterbsis for most of the studied traits, it is pbbsio
breed these traits by using both the selectionhgbdd production methods in the studied population

Keywords: Gardner-Eberhart method, Heterobeltiosis, Relatie¢erosis, Variety effect, Variety
heterosis
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