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Days from Days from sy ld IN s,y
germination to silking to I Jsb alsVer O3 I s «ils No. of
3T a3 physiological Physiological S gl I plis Ear 100-grain &l Ges No. of Kernels. ails 5 Slas
S.0. V. R mule d.f maturity maturity Plant height  Ear height length weight Grain dept ~ rows.ear”’ row’! Grain yield
MS) ol Kk
Replication S 2 62.56 " 6142 13591.01 ™ 1327417 5945™ 13954 " 0.19 ™ 13.17™ 105.83 " 023"
Genotype =y 48 21337 5127 1398.56 ~ 31137 16077 74467 0.09 ™ 16.18 7378 0.46 "
GCA o sos s p S 5 6 62" 267" 175630 557917 6693  14430° 0.14™ 51797 245517 576"
SCA o s s ploS 5 21 20.02° 279" 227359 484637 13.017 85407 0.08 ™ 13.61 57.92" 105"
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Error s 96 11.94 28.96 569.32 112.02 4.25 16.06 2.39 1.57 23.34 0.05
GCA/SCA 3.10" 0.96 ™ 0.77 ™ 1.15™ 514" 1.69 ™ 175" 381" 4247 0.55™
Ave. Heterosis 8 e sie -0.35 7.62 28.29 39.88 17.73 -17.01 19.97 14.6 14.13 4588
H, s seb S plal 0.48 0.53 0.64 0.69 0.74 0.77 0.65 0.89 0.67 0.86
H, s Syl 0.30 0.10 0.10 0.17 0.49 0.26 0.24 0.48 0.44 0.11
Correlation coefficient * Sias y 021" 0.58 " 0.40 0.34 " 028" 0.14 ™ 0.26 " 029" 0.54 " _
ns: Non- significant Sl s & M8
*, #%: Significant at 5% and 1% probability levels, respectively Aoy s i o )3 I gme 5 5 4 e g %
a: Coefficient of genetic correlation between grain yield and other characters o plo 53 Shes o (S55 Kimrad oy 12
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Table 2. General combining ability effects of maize inbred lines for plant characteristics

S35 S s U G580 3l S,

S5 g5 S ey U JSS 6b 51 S,

el Days from germinationto Days from silking <y gl I plis) IN b &l Ve O3 &3 Ges I s ails Csy slias I Gy s 4l sl als 5> Shes
Parent physiological maturity tophysiological maturity Plant height  Ear height  Ear length 100-grain weight  Grain dept No. of rows.ear’' No. of kernels. row”  Grain yield
1 0.61™ 0.57™ 3.03™ 529" 1.74™ 0.56™ -0.02 ™ -0.53 " 347" 0.11™

2 -0.73 ™ -1.67° -425™ 2.64™ 0.49 ™ 259" -0.04 ™ -0.98 ™ 0.19™ 592"

3 -13" -0.03 ™ 1.92™ 0.45™ -125" 2147 012" 0.65" -0.34 ™ 028"

4 -0.51 ™ -1.03™ 7.55" 0.63 ™ 1.06 " 930" 0.02™ -14" 277" 0.13™

5 -0.11™ -0.86™ 1.38™ 3.72° 0.50 ™ 7.59 " -0.03 ™ -0.35° -2.087 -0.71"

6 1.06" 0.62™ 2.75™ 258 -1.57" 2437 0.01™ 0.94" -0.82 ™ 039"

7 220" 240" -12.39 " 487" -0.97" 1.76 ™ 0.05" 1.67" 3197 -0.26™
S.E.(gi) 0.4936 0.7687 3.4086 1.5120 0.2945 0.5725 0.0225 0.1789 0.6901 0.1367

ns: Non- significant Slsgme b M8

*, % Significant at 5% and 1% probability levels, respectively
Maize genotypes: 1. K18, 2. K3218, 3. K1264.1, 4. MO17, 5. K19, 6. K74.1, 7. K3653.5
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Table 3. Specific combining ability effects of maize inbred lines for plant characteristics

é - oo o o .
S e b Gl S s

Shs 6 SIS 558 555,

PP SSdn 5
SN Days from germinationto Days from silkingto Gy gl I plis I Jsb &IV O3 &3 Ges I s ails sy sluws I Gy s 4ils sluws 4l > Shes
Crosses physiological maturity physiological maturity Plant height Ear height Ear length 100-grain weight Grain dept No. of rows.ear” No. of kernels.row™ Grain yield
2x] 1.44m 3.36™ 7.56™ 428 ™ 0.84 ™ -1.89° -0.01™ -0.70 ™ 1.65™ 071"
3x1 0.35"™ 405" 9.28™ 8.46 " 1.08 ™ 1.87° 0.19™ 0.41™ 145" 235"
4x1 AR 112w 1.291 -0.41™ 0.69™ -1.89° 0.04 ™ 0.39 ™ 217 -0.70 "
5x1 1.99 ™ 122 254 1.66™ -0.29™ -0.04™ -0.15" -0.06 ™ 325 0.34™
6x1 0.32"™ 691" 21.15° 8.46 " -1.22m =523 0.09 ™ -0.15™ 293" 0.43™
7x1 0.18™ -0.88 ™ -5.48 ™ 278 -0.77 ™ 207" 0.01™ 0.72™ 214 -0.33™
3%x2 3537 5717 -8.60 ™ 1.65™ -1.92™ -1.13 ™ -0.01™ -0.55™ 390" -1.58"
4x2 0.51™ 1.46™ 2227 11.48™ 228" 3.95™ 0.12° 0.57"™ 478" 258"
5%2 NI 0.96 ™ 12.71™ 9.09" 1.13™ -0.67™ 0.01™ -0.01™ 1.54m 0.18™
6x2 -1.56™ -1.69 ™ 404" 31 021™ -0.92™ -0.06 ™ 177" 1.85™ 0.79 "
7x2 0.63™ 0.36™ -8.89 ™ 289 -0.51" 1.54™ 0.03 ™ -1.10° 042 0.56 ™
4x3 242" 2.02™ -0.30™ 431" -0.92™ 442" -0.01™ 0.41™ -122m™ -1.46™
5%3 -0.49 ™ 131™ 16.97" -137™ 0.34™ 3167 0.16" 1.56 " 2.80™ -0.74"
6x3 0.18™ 1.84 ™ 2377 1277 230" 259" 0.14" 201" 3.64° 1.05™
7x3 370 1.88™ -6.83 ™ 0.99 ™ 0.96™ 1.85" -0.07™ 2467 -1.93™ -0.48 ™
5%4 0.90 ™ 031™ -126™ 3.46™ 0.19™ -0.70 ™ -0.09 ™ -0.53 ™ 1.85™ 0.90 "
6x4 1.90 ™ 1.00 ™ 131 -1.68™ -127m -0.29 ™ -0.14" -1.08" -1.84™ -2.08"
7x4 -2.08™ 0.05 ™ 289" 7.94" 0.55™ -1.16™ 0.01™ 0.99 " 419" 1.63"
6%5 -1.18™ -1.66™ -4.03™ 120 121 -1.30™ -0.01™ 0.61™ 1.61m™ 0.40 ™
7%5 215 1.22m 16.71° -3.05™ 0.46 ™ 479 0.07 "™ 0.61™ -0.05™ 0.14™
7%6 -0.15™ 1.91™ 771 435" 171" 220" 0.08 ™ 239" -0.58 ™ 0.68
S.E.(sig) 1.2258 1.909 8.4646 3.7547 0.7314 0.8745 0.0559 0.4442 1.7138 0.3394
ns: Non- significant Sl gae b M8

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

Maize genotypes: 1. K18, 2. K3218, 3. K1264.1, 4. MO17, 5. K19, 6. K74.1, 7. K3653.5
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Table 4. Heterosis effects for plant characteristics in maize hybrids as compared to the superior parent

;MJ ):GL BBTS)

)}Uﬁ Sy b 3380 3l 535 ~1r$

BTN ﬁs from germinationto Days from silkingto G5 el N Jb als Ve 05 43 Ges I 3 wls s, sl I s 3 als sl 4l 5 Slas

C}fos& ysmloglcal maturity physiological maturity Plant ;relght Ear h%lght Ear length 100-grain weight Grain dept No. of rows.ear” No. of kérnels.row™ Grain yield
21 ] 9.64 27.68 " 33537 8.03 -2439 31.67 3037 469" 57.54
3x1 -1.44 "’_ 6.54 ™ 28.52™ 43.29 -9.03 -33.59 78.33 541° -14.04 11.95°
4x1 -2.84™ 0.5™ 26.46 ™ 37.04 -6.30 -35.47° 1.18™ -15.15 7 -13.68 8.21°
5x1 0.96 ™ 11.70 © 10.03 ™ 18.93 ° -8.05 7 -23.16° -15.49 © 10.08 -19.30 96.14
6x1 -0.48 ™ 28.56 4244 " 4442 -19.93 7 -39.50 30.44 32357 0.76 ™ 77.62 "
7x1 1.16™ 8.34 ™ 15.07™ 12.39™ -9.26 " -22.09 51.79 -7.857 -30.70 7 -5.61°
3x2 2.15™ -8.53 ™ 11.38™ 4140 -14.20 235517 407 -3.58 7 -10.16 -58.27__
4x2 -2.61™ 0 27.88 ™ 44.13 17.67 -3.76 ™ -3.53 4.18 22.16 67.16
5%2 0.48 ™ 1.52% 34.65™ 31.75 7 2429 -22.67° -14.08 ° 3.09 8.5 32.19
6%2 -2.58™ 1.01™ 20.44 ™ 37.63 -2.70™ -36.11 -14.49° 38.21 37.86° 54.39
7%2 -1.39™ 1.96 ™ 11.87™ 12.07 ™ 2.06™ 8.55 63.33 -1.58™ 14.86 93.99
4x3 -3.09™ -1.51™ 2533 ™ 36.79 0.51™ -2848 4717 0.88 "™ 28.08 -23.35
5%3 -1.44™ 4.03™ 29.46 ™ 8.16™ 14437 -31.96 2817 23457 9.10 " -46.88
6%3 -0.94™ 7.04™ 43.29° 64.34 38.55 7 -44.17 56.52 33.31 22.93 16.91
7%3 -047™ 3.93™ 16.68 ™ 28.56 21.67 -7.52° 16.67 -16.40 -9.65 -5.51
5%4 -142™ 0" 17.24™ 16.21™ 9.09 -15.17 -15.29 & 11.08 27.56 40.47
6x4 -0.70 ™ 6.56 ™ 26.03 ™ 348" 3757 -34.82 -1.18™ 17.65 -6.65 ™ -33.14
T4 -3.02™ 343 ™ 32.44™ 34.66 585" -17.14 7 -17.65 -6.27 16.99 62.46
6%5 -0.70 ™ 3.19™ 26.53 ™ 7.60 ™ 19317 -48 1.40™ 22257 4147 -23.51
7%5 -3.25™ -0.49 ™ 28.25™ 10.32™ 13.05 -5.75™ 11.26 -13.30 -6.78 ™ 134.28
7%6 -0.69 ™ 6.87 ™ 19.84 ™ 14.42™ 31.51 7 -40.09 - 47.83 20.27 " 337" 26.35
1x2 024 ™ 3.54™ 13.75™ 26.66 -8.87 -53.69 " -5 -5.08 ° 22247 -12.98
1x3 -0.24 ™ 11.56 23.30™ 44.17 -8.117 -21.49 68.33 2.70 -7.87 " 36.76
1x4 -2.13™ o™ 18.19™ 17.76 10.19 -2897 7 -15.29 7 17.20 -11.04 7 0.88
1x5 1.44™ 7.43"™ 25.54 ™ 29477 -4.98 " -30.26 -29.58 0.98"™ -38.76 -31.93
1x6 2.1 2142~ 26.06 ™ 31.65 -25.85 " -50.52 10.14 -3.03 -17.05° 2.27
1x7 -4.64 ™ -2.94™ -145™ 12.88 ™ -25.08 -33.26° -5.36 " 3.87 -27.33° 54.04
2x3 -5.74 " -10.04° 5 3297 " -9.02 -26.44 " 357 -7.23 -9.65 -39.34
2x4 -0.24 ™ 1.51™ 3438 ™ 60.68 2320 -16.29 3.53 -2.01™ 35.46 131.09
2x5 (IR o" 29.80 ™ 14.96 ™ 20.67 -9.46 9.86 6.19 7 34.86 7339
2x6 -2.82™ -3.04™ 30.39™ 49.65 526" -48.52 7 8.70 18.56 19.68 43.63 7
2x7 -1.63™ 0.48™ 5.29™ 4.16™ -1.35™ -9.03 -33.33 -28.94 0.59™ 82.83
3x4 -4.74™ -3.51™ 15.81™ 14.15™ 222257 -43.36 2.35™ -4.53 -18.73° -66.91
3x5 -0.72™ 1.51™ 39.34 13.49™ 10.31 -25.76 " 53.52° 2.70 5.74™ -48.16
3%6 -2.82™ 4.52™ 36.49 ™ 596 32.35° -46.12 42.03 16.22 8.32 " -5.70
3x7 0.93" 7.83™ 1.04 ™ 16.64 ™ 35.59° -4.87™ 357 -10.95 -21.09° -63.42
4x5 om 05" 21.97™ 22457 547" -17.827 -30.59 -1.08™ -8.39° 14.96
4x6 0.47™ 0.5™ -0.34™ 14.43™ -26.57 -35.53 -47.06 17.65 7.87 -27.20
4x7 -3.48™ 0" 28.01™ 4021 -5.34° -7.94 -10.59 - -4.69 11.30° 61.38
5%6 -3.29™ 6.90 ™ 2091 ™ 12.47™ 13.89° -26.21 2.82° 4558 38.22° 55.81
5%7 -2.78 ™ 7.83™ 30.37™ -12.47™ 17.79 " 44.94 -2.82 10.13 7.98 122.86
6x7 -0.93™ 6.86"™ 24.76 ™ 32.16 33.64° -30.56 -17.39 7 1248 4.61™ 47317

5.61 8.74 38.73 17.18 3.35 6.50 2.51 2.03 7.84 0.36
LSD 5%
LSD 1% 7.43 11.57 51.32 22.76 443 8.62 3.32 2.69 10.39 0.48
ns: Non- significant I3 gms & NS

*, *%: Significant at 5% and 1% probability levels, respectively
Maize genotypes: 1. K18, 2. K3218, 3. K1264.1, 4. MO17, 5. K19, 6. K74.1, 7. K3653.5
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Estimatation of genetic parameters and general and specific combining abilities

in maize using a diallel design
Zare, M',, R. Choukan?, M. R. Bihamta® and E. Majidi Hervan®

ABSTRACT

Zare, M., R. Choukan, M. R. Bihamta and E. Majidi Hervan. 2010. Estimate of genetic parameters and general and

specific combining abilities in maize using a diallel design. Iranian Journal of Crop Sciences. 12 (3) 318-332. (In Persian)

Forty two hybrids and their sevent parents were planted at the Research Field Station of Islamic Azad
University of Firoozabad in 2006 cropping season- using a Randomized Complete Block Design (RCBD) with
three replications. Days from germination to physiological maturity, days from silking to physiological maturity,
plant height, ear height, ear length, 100-grain weight, grain depth, number of rows.ear”, number of kernels.row
and grain yield were measured and recorded. ANOVA showed significant differences between genotypes as well
as significant effect of general combining ability (GCA) and specific combining ability (SCA) for all measured
traits. Effect of reciprocal crossing was also significant for 100-grain weight, grain depth, number of rows.ear™,
number of kernels.row™ and grain yield that indicated the presence of cytoplasmic inheritance for these traits.
Based on MSgca/MSsca ratio, additive gene effect was predominant in controlling days from germination to
physiological maturity, ear length, number of rows.ecar”’ and number of kernels.row™ traits. The broadsense
heritabilities ranged between 48% and 89% for days to physiological maturity and number of rows.ear’,
respectively. Narrowsense heritabilities were estimated between 10% and 49% for days from silking to
physiological maturity, plant height and ear length. These results showed that non-additive genetic effects were
predominant in controlling days from silking to physiological maturity, plant height, ear height, 100-grain
weight, grain depth and grain yield. Considering hetrosis in comparison to the superior parents as well as general
and specific combining abilities for parents and hybrids indicated that parents 1 and 4 had high potential for
traits like ear length and number of kernels.row™; parent 2 for grain yield; parent 3 for early maturity, increasing
grain depth, number of rows.ear”' and grain yield; parent 5 for 100-grain weight; parent 6 for 100-grain weight,

number of rows.ear” and grain yield and parent 7 for 100-grain weight, grain depth and number of rows.ear™'.

Key words: Combining ability, Diallel, Heritability, Heterosis and Maize.
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