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Table 1. Analysis of variance of yield, yield components and grain quality characters based on Linex Tester analysis in rice varieties

Mean Square Sl e Sl

o Ws e ab g olus &l o O Spplyl Skl okl o Vil hasolt,  fdbgadle $ls Jsb

Source of f.hl Grain Panicle 100-grain Plant Days to Amylose  Gelatinization ~ Totalrice ~ Headrice Grain

variations M_m. yield number weight height maturity content temperature recovery recovery length
Replication |53 3 0.32™ 2.32% 0.001™ 12.7™ 0.04™ 0.03™ 0.07" 0.01™ 0.45™ 0.001™
Treatment L3 25 4597 200327 0217 1557187 125447 8.98" 3.077 49.99" 94.53" 0.59"
Parents :,ls 9 20297 30117 0.19” 2921.02" 22.98" 16.79™ 5.127 4525 49.53" 0.83"
- bl jo pally
s Parents vs 1 20.137  515.327 0.75" 6165717 1124.40" 32.96" 13.09” 81.41" 171.10™ 1347
crosses sk ok ik ok sk ok sk EE ok ok
Crosses a_5% 15 489 281.44 0.18 431.64 120.32 2.69 1.17 50.74 116.43 0.39
Line o,y 7 7727 141337 0.32" 743377 48817 3.59™ 1.53" 38.13" 124527 0717
Tester s 1 1277 1875007  0.10" 133.33" 910.02 6.68" 0.01™ 243.68" 13.117 0.52"
LinexTester 2577 193917 0.05" 162.52" 79.02" 124" 0.98" 35.79™ 113.10"  0.058™
FeXnd 7
Error glhs 0.12 3.89 0.002 6.21 0.03 0.008 0.007 0.004 0.33 0.0002
o] 50

ns and **: Non- significant and significant at 1 % probability level, respectively.
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Table 2. General combining ability of lines and testers for yield, yield components and grain quality traits in rice varieties

alss Sles b sl &l Ao 059 S5 gl Shsbls ekl Jlie oud Vb hasolsl,  Pbginadle &ls Jsb
ol Grain Panicle 100- grain Plant Days to Amylose  Gelatinization ~ Total rice ~ Head rice Grain
Parents yield number weight height maturity content temperature recovery  fecovery length
Line ¥
Hashemi it -1.5797 25837 -0.187" 5.958™ 0.229™ -0.423" -0.313" 2.0517 3.482" 0.175"
s o] -0.162" 74177 -0.054" -6.375" 23717 0.127" -0.112" 1.178" 6.477" 0.077"
Abjiboji ; - ; - - ; - , ; ,
PV, 0.571 -3.083 0.096 14.292 -3.771 1.360 -0.096 2254 -0.428 -0.167
ZOTNBE@.Q '’ sk P P’ P’ sk Y '’ sk sk
Hassani _..> -0.479 -4.083 0.229 6.458 0.729 0.310 0.954 -2.569 -5.649 -0.198
(selal -0.379" 44177 0.146™ 3.625" -1.604™ 0.694° -0.562" -5.017" -5.028™ 0.442"
Ahlamitarom _.,w
- 1.021" 24177 -0.4317 -23.042" 5.729" -0.456” 0.554" 0.704™ 1.942" -0.398"
Hassansaraee . . . .
Salari &,y -1.029 5917 -0.037 0.125™ 1.229™ -0.689" -0.079" 0.172" -4.948" 0.463"
Gharib ., 1.926™ 4.083" 0.128" -1.041™ -0.370" -0.923" -0.346" 1.227" 4.152" -0.394"
SE s uitia oz 0.141 0.805 0.0018 1.017 0.071 0.037 0.034 0.026 0.235 0.006
Tester ,z.;
Saleh wllo -0.162"  -6.250" 0.046™ 1.667™ -4.254" 0.373" -0.013™ 2.253" 0.523™ 0.104™
Sepidrood ss,ue  0.162™ 6.250" -0.046™ -1.667™ 4254 -0.373" 0.013™ -2.253" -0.523™  -0.104"
SE s sl ol 0.071 0.403 0.509 0.509 0.035 0.018 0.017 0.013 0.117 0.003

ns, * and **: Non- significant and significant at 5 and 1 % probability levels, respectively.
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Table 3. Specific combining ability of different crosses for yield, yield components and grain quality traits in rice varieties

s s Slas 4 g slias PRSP Sugls) Sy 6 35, skl e Ok sV gles S5 Olety 1?@&0_\...5 als Job
) Grain Panicle 100- grain Plant Days to Amylose Gelatinizatio Totalrice ~ Head rice Grain
Crosses o SO yield number weight height maturity content ntemperature  recovery  recovery length
SalehxHashemi I 0.463" 2.750" -0.113" 3.8337 -4.146™ 0.610" -0.204™ 3.1077 74617 0.104"
SepidroodxHashemi e ilaX 5,0 -0.463" -2.750" 0.113" -3.833" 4.146" -0.610" 0.204" -3.107" 7461 -0.104"™
Salehx Abjiboji RS Y -0.054™ -1.583™ -0.046" 2.833" 2.354" 0.360"" 0.529" 4.130" 3.602" 0074
Sepidroodx Abjiboji s X 0g,00m 0.054™ 1.583™ 0.046" -2.833" -2.354™ -0.360" -0.529™ -4.130" 3.6027  0.0747
SalehxMohammadi e gllo -0.754™ 6.417" 0.171" 2.167" 2.854" 0.027" 0.613™ 2126 -0.719"  -0.048"
SepidroodxMohammadi SaaX 3y s 0.754" 6417 -0.1717 2167 -2.854" -0.027" -0.613™ 2.126" 0.719™ 0.048"
SalehxHassani RN 0.263" 24177 -3.063" -1.667™ -0.646"" 0.377" 0.163" -0.130" -7.098™  0.0317
SepidroodxHassani JEESEE -0.263"™ 24177 3.063" 1.667™ 0.646" 0377 -0.163" 0.130™ 7.098"  -0.0317
Salehx Ahlamitarom ool alal o 0.429" 9.417" 0.054" -6.167" -1.979" -0.040™ -0.521™ 0.278" -1.306™  0.0217
SepidroodxAhlamitarom eyl elalogyae  -0.429" 9.417" -0.054" 6.167" 1.979™ 0.040™ 0.521" -0.278" 1.306™  -0.021"
SalehxHassansaraee X o -0.738™ -2.250" -0.079™ -6.167"" -5.354" -0.756" -0.238™ -1.570" 15117 -0.129™
SepidroodxHassansarace ol Xoy50mm 0.738" 2.250° 0.079™ 6.167" 5.354" 0.756™" 0.238™ 1.570" -1.5117 0.1297
SalehxSalari NN S 1.013" -5.250" 0.038" -3.333" -5.146" -0.123" -0.304™ -1.083™ -0.613" 0.161"
SepidroodxSalari X3y s -1.013" 5.250" -0.038™ 3.333" 5.146™ 0.123" 0.304" 1.083" 0.613" -0.161"
SalehxGharib coiXello -0.621" 6.917" 0.037™ 8.500"" 1.354" -0.456" -0.038" -2.606"" -2.838"  -0.064"
SepidroodxGhraib DTS SRV 0.621" -6.917" -0.037™ -8.500" -1.354™ 0.456"" 0.038™ 2.606" 2.838" 0.064""
SE o laitil olzs) 0.200 1.139 0.026 1.439 0.100 0.052 0.048 0.037 0.332 0.008
ns, * and **: Non- significant and significant at 5 and 1 % probability levels, respectively. TN g Jleizl i j0 5 Sre g o e yuf o 5 4y ks g s 1S
T2 PO, 50 e 3)90 Dlao cogas (& p iy § Cadld 45 (b yls (K55 STl -F S
Table 4. Genetic components of variance, degree of dominance and narrow sense heritability of studied traits in rice varieties
Genetic . alss Shee abolaw Ll aw 0js gy NEQ AR Sk luie Ods 23V gles bds oty Pz o.c.w &ls Jsb
components S5 ! Grain Panicle  100- grain Plant Days to Amylose  Gelatinization = Total rice Headrice  Grain
yield number weight height maturity content temperature recovery IECOVETy  length
Additive variance B bl 0.14 5.13 0.01 15.77 2.42 0.09 0.01 0.88 0.20 0.02
Dominance variance e bl 0.82 63.34 0.02 52.10 26.33 0.41 0.32 11.93 37.59 0.02
Degree of . e 3.40 497 2.14 2.57 4.66 3.10 7.68 522 19.64 1.41
poninancevanance e s e 75,80 87.50 62.50 70.30 91.50 81.50 94.70 93.10 98.60 49.7
mw:ﬁ%@w& e bl 110 5.40 6.20 8.40 0.10 1.60 2.10 0.10 0.90 0.60
o Sk Sy de)s
Heritability (%) 13.10 7.10 31.30 21.30 8.40 16.90 3.20 6.80 0.50 49.7

Py
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Abstract

To determine the general and specific combining ability and identification of suitable combination
for yield, yield components and grain quality characters, two improved (Saleh and Sepidrood) and
eight traditional rice varieties (Hashemi, Abjiboji, Mohammadi, Hassani, Ahlamitarom,
Hassansaraiee, Salari and Gharib) were selected as testers and lines, respectively. Ten parental lines
were crossed in a LinexTester crossing system in 2004. Sixteen F1 hybrids and their 10 parents were
evaluated in a Randomized Complete Blocks Design (RCBD) with three replications for yield, yield
components and grain quality traits. Results of variance analysis showed that crossing effect had
significant differences for all characters in 1% probability level. It means, there is a good segregation
between all genotypes based on the all traits. The effect of general combining ability (GCA) was
significant for the panicle number, days to maturity, amylose content, grain length and total rice
recovery in two testers. The effect of specific combining ability (SCA) was positive and significant for
grain yield, panicle number and 100- grain weight in Sepidrood<Hassansaraiee combination. The
results revealed that three combinations such as Sepidrood*Mohammadi, SalehxSalari and
Sepidrood=xGharib are suitable combinations for improving earliness maturity, dwarfing and high
yielding rice varieties with good grain quality in rice breeding program, especially, the
Sepidroodx Mohammadi combination is best one for these characters.

Keywords: General and specific combining ability, Grain quality traits, Rice, Yield and yield
components
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