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Evaluation of heritability and genetic parameters of grain yield and important
agronomic traits in maize (Zea mays L.) lines using generations mean analysis method
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Table 1. Characteristics of the parental maize inbred lines
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Semi-early maturity (100-110 days)
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Table 2. Mean comparison of plant traits of maize lines in generations of S0200237 (P;) x ILYH0231 (P) crossing

S B ot 5l S S U IS s s S o e B O s s & 5 glis| I I3 s
s Days from emergence Days from tasseling to Days from emergence to Plant height Ear length I 53 il Sy sluas I sy s 4l sluas Ear diameter
Generation to tasseling physiological maturity physiological maturity (cm) (cm) No. of row.ear’! No. of grain.row! (mm)
P 47.0°+0.18 71.0¢4+0.18 118.0¢+0.02 203.04+1.75 129.1%¢ £1.35 13.22040.06 20.5¢+0.06 36.9¢+0.03
P, 482 +£0.02 69.64+0.11 118.6% +0.21 253.92£1.75 131.1°0+£1.46 12.4°+0.15 30.1°+0.14 43.7°+0.13
F, 48.6°£0.11 73.0£0.37 119.62 £0.11 249.4% £3.12 130.8%0 +1.42 13.22£0.15 35.02+0.15 48.6* £0.5
F, 48.3240.11 71.3%+0.11 119.62 £0.11 241.4% +£0.23 112.0¢+0.48 14.82£0.11 28.7°+0.17 48.2240.23
BC, 45.6°£0.11 73.3240.1 118.6%+0.11 234.9°+1.93 116.8°+1.60 12.2040.11 29.1°+0.54 42.1°+0.18
BC, 48.02° +0.18 71.3%+0.11 119.320£0.11 250.320 £0.69 139.02 £0.63 14.62+0.13 31.7°40.30 48.42£0.09

Jd)l.x}‘;)l:@mc;jww):@kalcla.dﬁﬁl:Lglul:xg-b}aijulﬁALlaMa:l:QW&WijQK&hﬁQQFJA):

Means in each column followed by similar letter (s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test

Y d_g.)o- dals)

Table 2. Continued

I s s 43 Ges LI Y0+ O &ls usby Ao s IN 055 e 4l 3 Slas I Cils e ls

Js Cob diameter Grain depth 250 grain weight Grain moisture content I Gt Ear biomass Grain yield Ear harvest index
Generation (mm) (mm) (g) (%) Cob percent (g.plant!) (g.plant!) (%)

P 23.5440.04 25.2¢40.04 63.7¢+0.14 25.1°+0.42 24.7240.20 77.7¢+1.19 68.4°+1.68 88.1%+2.76
P, 27.9% +£0.06 30.3+0.10 86.5% +0.70 30.2+0.24 20.8+0.07 149.8%4+6.67 138.1%£5.13 92.7%+7.10
F, 28.6% +0.39 34.32+0.31 90.4*+£0.44 25.8°+0.39 20.2¢+0.26 213.42£15.27 174.9%:6.72 82.6*+5.86
F, 30.0+0.09 33.72+0.22 75.9¢+0.98 31.02+0.26 22.2°+0.07 161.9% £5.72 110.8%+5.68 68.4°+2.69
BC, 26.1¢+0.30 29.0°+0.11 70.24+0.58 25.4°+0.17 19.5¢+0.08 126.09+5.21 131.7¢4+8.09 104.3%£2.98
BC, 29.82+0.15 33.42£0.11 82.9Y+0.32 28.82+0.09 20.2¢+0.22 184.7°+2.57 149.9%0+5.26 81.1%1.75

Ll gols e o slis U)}@dl&}‘ckd); Qﬁ}l;slubx{Q,a)'TwLaij!;.Uh.\.iul:QLiJJ}:m J}f@&dhﬁp‘)}«ﬁ):
Means in each column followed by similar letter (s) are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table 3. Estimation of genetic components for plant traits of maize lines in generations of S0200237 (Py) x ILYH0231 (P,) crossing

Traits Slio m [d] (h] [i] i 1y X2
Day from emergence to tasseling IS 5 5b b O e Sl 5, 53.5+0.06" #-0.5+0.09 *-14.83+1.55 *-6+1.54 #-3.66+0.59 *0+(0.98 0.00
Day from tasseling to physiological maturity S Sy b S 545 51 5, 66.33+0.5™ #0.66+0.1 *13.33+£1.32 #4+0.52 #2.66+0.37 #-6.67+1.05 0.00
Day from emergence to physiological maturity S5 Shewy 0L e 3 5s,  121.1140.521 #*-0.44+0.08 **-4.33+1.26 #-2.66+0.52 - #2.88+0.78 3.32m
Plant height Sppw,l  230.21+2.6™ #-25.47+1.24 #22.58+5.10 #-1.2242.66 *15.71+4.12 - 3.31m
Ear length Mds  *51.03+4.06 #-13.540.1 #162.1+11.49 *63.6+11.49 #-17.4+3.97 *-80.3£7.9 0.00
No. of grain-row per ear I 3 &y sy sl 16.33+£0.25"¢ #-0.57+0.08 #*-3.19+0.36 #-4.51+0.27 #-3.60+0.38 - 6.5"
No. of grain per row IW sy ysals sl 22.614+0.36™ -4.79+0.07 " 12.46+0.46™ #2.70+0.37 - - 13ns
Ear diameter I ks #22.74+1.43 #-3.71+0.58 »-12.86+1.55 #-13.07+1.61 =-7.15+2.24 - 1.59
Cob diameter N s ks 752.13+1.01 **-3.41+0.06 -12.22+2.30 *-11.75£1.01 #-5.77+0.43 *8.72+1.60 0.00
Grain depth 4ls Gee **35.3840.92 ##-2.55+0.05 #-7.79+1.98 #-7.63+0.92 #-3.75+0.32 #6.73£1.23 0.00
250 grain weight Gla¥oe 03y *71.74+4.14 #-11.70+0.32 +*-1.80+8.80 #3.68+4.11 - #20.53+4.8 2.90m
Cob percent N sty 32.3320.55 #1.98+0.1 #-28.17+1.56 #*-9.54+0.54 #-5.45+0.52 *16.06+1.13 0.00
Grain moisture content Gls Cugby Aoy *43.15+1.12 #-2.51+0.24 #-31.3142.50 #-15.47+1.09 #-1.9+0.62 *14.03+1.59 0.00
Ear-biomass per plant Gy dNoesy s 116.29+18.53 *-35.4843.35 *83.69+29.02 *-3.16+3.35 *-46.56+13.2 - 1.70™
Grain yield per plant G osals Shee  7-5.17429.13 #-33.66+2.59  *284.04£71.40  *107.50+18.70 - **-103.9+44 2.74"
Ear harvest index s, esls *-6.62+13.33 #*-2.3143.81 #211.12432.50  **97.06+12.77 *50.98+10.3  **121.85+22.4 0.000

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively

.xaa):éiu@Jw:-lcjh.m,:)l:@n,,l:@nﬁb\T‘g;q:%—*—,mns

SIS 0se5T Y2 5 e gla i lize I gome T el 5 hal il olo 31 Jolime 51 g gammn ] ool 30 (oo 31 Joliza 31 ¢ samms 1] 0l (gl 1 g samma THT (o531 (sln 31 sazme Td ]l 5k m]
[m]: mid-parent value, [d]: pooled additive effects, [h]: pooled dominance effects, [i]: pooled interactions between additive effects, [j]: pooled interactions between additive and dominance effects,

[1]: pooled interactions between dominance effects
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Table 4. Variance components for plant traits of maize lines in generations of S0200237 (P;) x ILYH0231 (P») crossing

Traits ) D H F Ew (H/D)'2 F/(HxD)"2 h/d)

Day from emergence to tasseling JSTS aeb 6 Os e 3158, 1.23 2.32 0.67 0.42 1.32 0.38 29.66
Day from tasseling to physiological maturity S5 Shey b IS4 515, 3.14 8 - 2.33 1.5 0 20.19
Day from emergence to physiological maturity S8 Sty b O e S, 0.17 0.68 - 0.5 2 0 9.84
Plant height & g o 244 .88 272.37 -97.08 192.18 1.05 -0.38 -0.88
Ear length IN Jb 148.96 85.11 -64.4 60.20 0.75 -0.75 -12

No. of grain-row per ear I 3 &y Ly sl 0.53 0.3 0.1 0.5 0.75 0.25 5.59
No. of grain per row I sy s 4l sl 18.38 38.15 -6.94 0.54 1.44 -0.26 -2.60
Ear diameter I ks 3.76 16.75 -0.76 391 2.11 -0.09 3.46
Cob diameter IW g b 5.95 3.55 -2 2.31 0.77 -0.43 3.58
Grain depth 413 Ges 4.32 9.09 -0.01 1.53 1.45 10.77 3.05
250 grain weight S5 Y0« 0 89.18 89.50 -7.2 6.85 1.35 -0.001 0.15
Cob percent IN O Lo s 2.73 0.37 1.28 1.42 0.36 1.27 -14.22
Grain moisture content als Cusby Aoy 5.51 19.48 -0.65 4.07 1.88 -0.06 12.43
Ear-biomass per plant Gy 0N es g Ca) 189.43 1524.15 -61.68 384.31 2.84 -0.11 -2.35
Grain yield per plant G sl s Shee 171.22 371.94 -113.3 89.58 1.47 -0.45 -8.43
Ear harvest index I il el 14.82 323.12 -17.41 95 4.67 -0.25 -91.39

e st B/ y c G 51 Gl et F/(HXD) 2 (o e s (H/D)? o Jaoms) (K55 e s Bw codle - ol 3l Soen FF ol o H oo aulil 55 D
D: additive variance, H: dominance variance, F: the correlation of D and H on all loci of any trait, Ve: environmental variance or non-genetic variance,
(H/D) ”: average of gene dominance, (F/ (HxD) 2): modulus of dominance deviation and h/d: dominance degree

$0200237 (P1)x ILYH0231 (P2) S ;I ol sla fus 55 )3 sla Y Gal:f Slde 6 pdulilyg 505 sl 3597 50 Jsd
Table 5. Estimation of gene number and heritability for plant traits of maize lines in generations of S0200237 (P;) x ILYH0231 (P>) crossing

[ Downloaded from agrobreedjournal.ir on 2026-05-19 ]

05 sl 3,57 s Sl o3 § p il
Traits Sl Estimation of the gene number  Broad sense heritability (Hb)  Narrow sense heritability (Hn)
Day from emergence to tasseling S e 6 Os j 315sy 0.06 89.68 32.68
Day from tasseling to physiological maturity S S, b IS seb 5l 5, 1.11 82.70 22.31
Day from emergence to physiological maturity S5 Sy b O e S, 0.21 62.96 12.59
Plant height &g # i 1.01 72.91 34.52
Ear length I Jsb 0.03 79.54 50.62
No. of grain-row per ear I 3 &ils Cassy sl 0.14 62.41 39.85
No. of grain per row I sy s als sl 0.34 90.06 32.21
Ear diameter I ks 1.30 83.99 15.40
Cob diameter IW s b 0.09 80.44 50.38
Grain depth &ls Ges 4.74 89.76 28.92
250 grain weight PHIS OIS 1.81 89.31 48.07
Cob percent IN O Aoy 0.54 68.58 60.40
Grain moisture content als Cusby Aoy 0.06 85.99 18.96
Ear-biomass per plant Gy INoes s S 2.10 81.68 9.03
Grain yield per plant G sl s Shee 0.84 85.84 27.06
Ear harvest index I cils el 0.16 78.06 3.43

[ DOR: 20.1001.1.15625540.1397.20.2.1.6 ]
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Evaluation of heritability and genetic parameters of grain yield and important
agronomic traits in maize (Zea mays L.) lines using generations mean

analysis method

Moosavi, S. S.!, F. Ghanbari?, M. R. Abdollahi®, A. R. Kiani* and
S. A. Mosavat®

ABSTRACT
Moosavi, S. S., F. Ghanbari, M. R. Abdollahi, A. R. Kiani and S. A. Mosavat. 2018. Evaluation of heritability and genetic
parameters of grain yield and important agronomic traits in maize (Zea mays L.) lines using generations mean

analysis method. Iranian Journal of Crop Sciences. 20(2): 93-107. (In Persian).

Enough information about genetic parameters, including heritability and gene action, is the first step in
breeding of a trait. Among different methods, generation mean analysis, with lower estimation error, is one of
the best methods for estimation of genetic parameters. The present experiment was carried out to estimate
heritability, number of genes and gene action for some agro-morphological traits in maize. The seeds of the
generations of Py, P>, Fi, F2, BC; and BC, were prepared during two successive years and were evaluated based
on randomized complete block desine in Golestan Agricultural and Natural Resources Research and Education Center,
Iran during 2015. Results of weighted ANOVA showed significant differences between the generations for all
traits, therefore, generation mean analysis was performed. While, additive effect and relative dominance controlled
ear length, number of row.ear’, cob diameter and cob percentage, the additive, dominance and epistatic effects
controlled the other traits simultaneously. Difference between dominance and additive components and the average of
gene dominance was greater than unity which indicated the role of non-additive and the importance of heterosis effects
in expression of these traits. The maximum heterosis and heterobeltiosis belonged to ear biomass and grain yield
respectively. The broad and narrow sense heritability of the traits was ranged from 62.41 to 90.06 and 3.46 to
60.40, respectively. The average number of genes was ranged from 0.03 to 4.74 for different traits. In general,
unlike grain yield, selection in early generations for yield-related traits with high narrow sense heritability such
as ear length, cob diameter, 250-grain weight and number of grain.row!, may improve grain yield in advanced
generations. In addition, due to the high narrow sense heritability for cob percent (60.4%), selection in early
generations for reduction in percentage of cob, with no significant increase the overall weight of the ear, may

increase the ear harvest index and improving grain yield of maize.

Key words: Additive effect, Dominance effect, Epistasis, Genetic analysis and Generation mean analysis.
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