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Table 1. Generation mean and standard error (S.E.) of various traits of the cross KE72012 (P1) x K1263/1 (P2) of maize
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. Plant ; . 1000- Grain eaves No. y | : Y S Davs t
Generation height Ear height Ear length  Depth grain weight P ee'i\lroeaves No.ofrows No. of kernels  Grainyield  paye to sieli)k/isn; phizii))ﬁ)gt]?cal
' per ear per row anthesis :

maturity
P1 147.16+11.59  56.7+9.46  16.18+2.23 7.07+3.19 28.66+0.97 11.63+1.15 5+0.64 1424242 2774583 130.47+7.11 45+1.1 50+1.1 78+1.00

P2 110.13+11.61 50.96+7.32  13.3+2.24 6.33+1.96 23.14+0.88 12.83+1.05 5.840.84 16.53+4.89 32.73+5.46 147.82+8.39 49.3+1.22 53.66+1.22 81.66+1.14
F1 169.8+11.97 76.51+11.19 17.34+2.62 10.94+1.98 32.32+1.58 13.06+1.13 6.13+0.58 19.66+6.80 39.82+6.08 220.77+10.2 42.33+1.61 47+1.73 75+1.58

F2 142.97+12.25 59.46+10.18 15.72+2.58 9.49+3.15 32.6+2.24 12.38+0.95 6.0740.79 15.26+2.02 34.0346.70 178.16+24.0 52+2.26 56.66+2.45 84.66+2.24

BC: 161.36+15.31 74.26+11.00 16.61+2.46 9.58+2.06 33.05+1.87 12.61+1.05 6.06+0.95 2551+7.20 35.2+5.73 179.08+23.4 45.33+2.02 50.33+2.24  78.33%1.97

BC: 155.43+12.22 73.6849.03  16.5+1.86 8.97+1.93 27.86+2.53 13.33+1.12 6.21+0.94 14.73+1.72 36.61+7.69 186.99+22.8 54+2.45 58.33+2.35 86.33+2.45

Heterosis % 31.99 42.13 17.66 63.31 24.78 6.81 13.58 27.98 31.79 58.66 -10.22 -9.32 -6.05
Table 2. Estimate of genetic components of mean for various traits of the cross KE72012 (P1) x K1263/1(P2) of maize

olee  Traits Mean/ .S [d] [h] [i] [i1 [11 x2

Js ¢, Total height 80.75+7.99 23.73+1.61 230.9 +£20.87 7214 £7.82 -26.52 + 6.56 -113.2+13.6 0.00

J~b G elesl Plant height 66.94 +7.38 18.51+1.49 201.24 +£18.98 61.7£7.22 -25.17 £5.87 -98.39+£12.27  0.00

Hhgls,l  Ear height -5.25+5.7 2.27+0.93 176.86 + 14.26 58.93 +5.61 - -95.09 +9.27 0.00

Spo>le  Leafarea -2.03 +4.77 1.79+£0.79 167.44 +10.74 55.6 + 4.57 - -88.89 +6.84 2.05

Sz slas Leaves No. 9.87 £0.58 -0.6+0.14 6.85+15 2.36 £ 0.56 -0.24 £0.48 -3.66 £ 0.99 0.00

% VL S sl Leaves No. above ear 5.38 £0.09 -0.34+0.08 2.12+0.38 - - -1.37+0.35 1.88

M Jsk  Ear length 11.4+1.37 1.44 +0.28 11.34 + 3.36 3.34+1.34 -2.66 £0.98 -54+215 0.00

L) 4ils i, slus Rows No. per ear -4.07 £2.15 -1.16 £ 0.49 53.6+6.24 19.44 £2.09 23.89£2.15 -29.87 +4.52 0.00

s, o «lslas Kernels No. per row 22.26 +3.78 -2.23+0.62 29.5+9.46 7.96 £3.7 - -11.95+6.04 0.59

«ls &= Kernel depth 7.09 £ 0.26 0.566 £ 0.24 4.13+0.43 - - - 3.66

<lsVeer 055 1000 kernel weight 200.13+1.26 28.25+1.32 59.32 +1.77 - -58.23 £ 7.93 - 2.40

<l s Shee Grain yield -184+1.11 -0.40+£0.11 33.61£2.62 744 +1.1 1.72 £ 0.64 -18.26 + 1.64 0.00

35 555G 35, Days to anthesis 69.8+0.5 0.35+0.1 -18.75+ 1.4 -4.69 +0.37 - 11.61+0.92 0.22

B8 L5655, Daystosilk 65.23 £0.55 0.22+£0.12 -12.04 +1.38 -3.23+0.5 - 7.13+0.9 1.51

Seidnpd S, b5, Days to physiological maturity 132.84 +0.1 -0.2+0.08 -1.28 +0.44 - - 1.43+0.45 1.52

edle gla i Blize g e ] sl 5 L0580 sl A Blise A g sasms ] ot sl A o Blise A g sacms ] sodle sla 3 g sazme [N] £l gla 1 6 sana [d]

[d]: Sum of the additive genetic effects; [h]: Sum of the Dominance genetic effects; [i]: Sum of the interaction between additive genetic effects; [j]: Sum of the interaction between additive and
dominance genetic effects; [I]: Sum of the interaction between dominance genetic effects.
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Table 3. Estimates of the components of variation, dominance ratio, F/(D*H)1/2 ratio and degree of dominance
for various traits of the cross KE72012 (P1) x K1263/1(P2) of maize
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Js ¢l Total height 9.78 86.20 217 13492 297 -0.07 1.92
©5 ¢, Plant height 10.00 16400 1500 109.00 4.05 0.37 2.22
I b gl Ear height 9.15 2.45 -39.47 9848  0.52 -8.33 7.91
S sl Leaves No. 0.57 0.17 010 147 055 -0.32 -1.39
S el leaf area 288.36 451.70 14343 39484 1.25 0.40 461
I VL S sl Leaves No. above ear 0.11 0.21 0.09 0.48 1.40 0.63 -1.83
L Jsb Ear length 0.31 4.62 260 554 385 -2.16 1.81
IS s <is, slas Rows No. 6.55 23.72 1.06 3488 1.90 0.09 -3.69
IO sy s als sl Kernel No. 0.02 8.14 3835 4797 18.07 85.10 -3.82
«ls o= Kernel depth 11.87 1.25 1.49 373 033 0.39 11.42
€ls)+er 035 1000-grain weight 0.20 12.87 2.90 1.68  8.02 1.81 2.33
&l s Slee Grain yield 181.15 1628.04 -30.27 82.94  3.00 -0.06 -9.41
235 ;545 6 35, Days to anthesis 0.20 12.10 1.90 198  7.78 1.22 2.24
K6 55456555 Days to silking 3.00 9.30 0050 218 176 0.09 2.64
“’S;j:;: 2Z¥jrit;° physiological 55 1530 210 183  7.84 134 0.20

KE72012 (P1) X 3% 5 Cile Slio (gl p osline sla Loy, dhs 0 6 p il slas sl o —8 Jsi
<43 K1263/1(P2)
Table 4. Estimates of the heritability by different methods for various traits of the cross
KE 72012 (P;) x K1263/1(P>) of maize

o Sl Sy sl n Srkils
e (Traits) Broad sense heritability(Hb) P
Mahmud and ~ Allard, Allard, Matherand ,SLs Narrow sense
Kramer, 1951 1960 1960 Jinks, 1982 Means Heritability (Hn)

Js s, Total height 0.41 041 0.25 0.16 0.30 0.03

<5 ¢, Plant height 0.65 065 041 0.30 0.50 0.03

I b sl Ear height 0.31 033 0.14 0.05 0.20 0.04

S » sl Leaves No. 0.45 046 027 0.18 0.34 0.16

& el leafarea 0.14 0.14  0.09 0.06 0.10 0.03

I VL S sl Leaves No. above ear 0.50 0.50 0.29 0.18 0.73 0.09

% Jsb  Ear length 0.27 027 022 0.19 0.23 0.02

I s s, sls Rows No. 0.47 0.47 0.30 0.21 0.36 0.07

S sy s <ls sls - Kernel No. 0.36 036 0.15 0.04 0.22 0.00

&Iy see  Kernel depth 0.65 0.65 0.63 0.63 0.64 0.59

&l Vs 035 1000-grain weight 0.83 0.83 0.72 0.66 0.76 0.02

4l s Shee  Grain yield 0.90 090 0.87 0.86 0.88 0.16

35 ,5b b 55, Days to anthesis 0.78 0.78 0.68 0.64 0.72 0.25

SIS 556k b 55, Days to silking 0.74 074 0.65 0.61 0.62 0.02

S Days _ to physiological 0.77 0.77 0.68 0.64 0.71 0.02
S sys  maturity
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KE 72012/1(P1) x KE1263/1(P2) 3% 5 cilises Slio (sl 0 31Aas 3,51 -0 s

Table 5. Estimates of the No. of segregation genes for various traits of the cross
KE72012/1(P1) x K1263/1(P»)

(Formula) J 4 3

ol (Traits)

1 2 3

Js s, Total height 10.7 5.9 5.3

sy ¢, Plant height 3.7 2.0 33

Jo b s, Ear height 0.8 0.7 7.2

S sl Leaves No. 0.6 0.5 25
S, oL leafarea 2.1 15 22.8
N VL S, sles Leaves No. above ear 0.8 0.5 14.9
J% Jsb  Ear length 0.8 0.4 0.1

I 53 Ciss, slas ROWs No. 0.1 0.0 1.0
o s, s «ls sl Kernel No. 0.0 0.0 1.3
<ls 3.s Kernel depth 0.0 0.0 1.4

SlsVees o35 grain weight 11 0.6 1.9

&ls 5 Slee Grainyield 0.1 0.0 43

03,5 55k b 55, Days to anthesis 0.7 0.4 0.8
SIS ,4eb b 55, Daystosilking 0.4 0.3 0.8
0.5 0.3 1.0

S5 S, b, Daysto physiological maturity
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Abstract

Selection of breeding methods for plant genetic improvement largely depends on the genetic basis of
selected traits. This research was carried out in order to study the genetic parameters of phenological
and morphological traits , yield and yield components of maize using generation mean analysis of
inbred lines derived from crosses KE72012 (P1) x K1263 / 1 (P2) inbred lines. This study was
conducted at Torough Station of Khorasan Razavi Agriculture and Natural Resources Research Center,
Mashhad, Iran, during 2012. Six maize generations include BC;, BCs, F, F1, P2 and P; was evaluated in
a randomized complete block design (RCBD) with three replications. Analysis of variance showed
higher dominance gene effects than additive effects. Average dominance gene effects (H / D) % in all
measured traits, showed complete and over dominance gene effects indicating the importance of
dominance effect in studied traits. A simple additive-dominance model performed using weighted least
square analysis. Results showed not it’s adequacy for traits, indicating the importance of epistatic
effects in controlling genetic variations. Broad sense heritability for all measured traits in crosses
KE72012 (P1) x KE1263 / 1 (P2) ranged between 0.10 to 0.88 and the range of narrow sense
heritability in this cross was between 0.02 to 0.59. Estimation of number of genes controlling grain
yield showed that the one to five genes are involved in KE72012 (P1) x K1263/ 1 (P2).

Keywords: Additive effect, Dominance effect, Weighted least square, Broad sense heritability,
Narrow sense heritability
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