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ABSTRACT

Investigation of inheritance of agronomic traits, type of genes action and selection of appropriate breeding
method is of great importance in order to achieve the maximum potential of breeding genotypes. In order to
estimate the genetic components of important morphological traits were using generation mean analysis with
mixed models in four basic generations (BC., F,, F1, and BC,) resulting from crossing of maize inbred lines
MO17 (drought tolerant) and B73 (drought sensitive), under water deficit stress factor at three levels of
including well-watered, intermediate, and severe water deficit stress in field conditions were studied in the
growing season in 2016 and 2017. The results of this research showed that the highest heterosis of Fi was
observed in the well-watered for one grain weight (112%), in the intermediate stress for grain yield (59%), and
in the severe stress for anthesis silking interval (59%). Average degree of dominance in well-watered for 100
grain weight trait, in intermediate stress for number of ears per plant and in severe stress for plant height and
number of leaves per plant were positive and greater than one. Also, in three irrigation conditions, due to the
greater dominance gene effects (dominance gene effects was obtained for grain yield in plant in well-watered
condition 75, intermediate stress 115, and severe stress 63) and variance of dominance gene effects in genetic
control of grain yield and important traits, the production of hybrid varieties is essential to exploit these effects.
Keywords: Generation mean analysis, maize, mixed model, water deficit stress.
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Table 1. Linear models for means, genetic variances and total within-plot variance of six generations for
generation mean analysis using the additive—dominance model of Kearsey & Pooni (1996).

Mean parameter

Variance parameters

. . - Total intra-plot variance
Generation  [a](coefficient xi1)  [d](coefficient Xi2)  o2a 0% Oap P var(fi) = var (gi + €i1)
Py 1 0 0 0 0 6% =0%
P, -1 0 0 0 0 6% =0%
Fi 0 1 0 0 0 o4=0%
F, 0 1/2 1 1 0 0% =62+ 6%+ 624
BC; 1/2 12 172 1 -1 0% = 6%+ 1/2(6%)+ 6%4-Cad
BC, -1/2 12 12 1 1 6% =%+ 1/2(c%)+ o%4+Gag

8 Sl Sy Sl XiL € X2 (st 55 oolSe o Jline il [ad] oy codle Sl [d] ey stalsdl 1 [a]
S50 alS slass K el olass § o b £ lame el ls V(ITK) £ S Loy V(GTK) s s Loibls V(FifK) < s

mlbesl

[a]: additive gene effect; [d]: dominance gene effect; [ad]: interaction between loci=epistasis; Xi1 et Xi2: coefficients
affected to each generation; V(fijk): Phenotypic variance; V(gijk): genotypic variance; V(eijk): Environmental
variance; i =generation; j= Block number and k= Plant number tested.

$INCLUDE
data a;
input
year rep plot plant gen
lackfit=gen;

VA=0; VD=0;

if gen="P1" then do;
a=1; d=0; group=1l; end;
if gen="P2" then do;
a=-1; d=0; group=1l;
if gen="F1" then do;
a=0; d=1; group=1l; end;
if gen="F2" then do;
VA=1; VD=1; a=0; d=0.
if gen="B1l" then do;
VA=0.5; VD=1; a=0.5;
if gen="B2" then do;
VA=0.5; VvD=1; a=-0.5; d=0.5; group=4;

'c:\mult.sas';

$ dss;

end;

5; group=2; end;

d=0.5; group=3;

plant= N ;

datalines;

1 1 1 1 Pl 135
1 1 1 2 Pl 134
1 1 1 3 Pl 140
1 1 1 4 Pl 131
1 1 1 5 Pl 136
1 1 1 6 P1 135
1 1 1 7 P1 138
1 1 1 8 P1 134
1 1 1 9 Pl 130
1 1 1 10 Pl 139
1 1 2 1 P2 135
1 1 2 2 P2 139
1 1 2 3 P2 140
1 1 2 4 P2 134
1 1 2 5 P2 137

end;

end;
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1 1 2 6 P2 136
1 1 2 7 P2 138
1 1 2 8 P2 136
1 1 2 9 P2 137
1 1 2 10 P2 138
data 1in3;

input parm row coll-colé6;
datalines;
110.50
2 0
0

o O
(@)

O O OO HFH OOOO oo
OOOOOOOOOO;J‘IO
OO P OO0 OORr OO o
O O OO OO OOOooOo
O O OO OO o oo

100000

O OO OO | OO OO OO OoOo
O O O O
O O O oo
O O O oo
O O O oo
O O O O

c LW W WWWWNDNNNNNMNNNNRE R R P
O U WNE YU D WNE OO W
(@]

’

/*lack of fit for additive-dominance model*/

proc mixed data=a covtest;

class gen year rep plant plot lackfit;

model dss=year year(rep) a d lackfit a*year d*year lackfit*year

/htype=1 ddfm=kr solution;

random gen/subject=plant*plot*year type=1in(3) ldata=1in3;

random int/sub=plot*year;
run;
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Table 2. Descriptive statistics for yield traits and yield components under three irrigation

conditions

Percentage change of mean ratio traits

Irrigation condition Traits Domain Minimum Maximum Mean under well-watered conditions
Well-watered condition T1 171 38 209 126.702 -—-
T2 2 1 3 118
T3 28.23 17.01 45.25 34182 —
T4 21.50 11.50 26.50 16500 -—-
T5 8.75 11.50 20.25 15.61*  ----
M iy TL 2 @ 18w s
T2 2 1 3 1.822 54.23
T3 27.69 15.25 42.94 29.29® -14.31
T4 12.50 10.50 23 14.91% -9.64
T5 8.50 10.25 18.75 14.39% -7.81
Severe water deficit T 95 24 119 85170  -32.77
T2 2 1 3 1.40° 18.64
T3 21.31 15.30 36.62 27.92 -18.31
T4 9.80 9.45 19.25 13.32>  -19.27
T5 9.75 7 16.75 12.44> -20.31

I o als o olass T5 «cm) Pl Jgb T4 (@) alo Ve

559 T3 gy ;o P olass T2 gy 4o ails o Slae :T1
T1: Grain yield in plant, T2: Number of ear per plant, T3: 100 grain weight (g), T4: Ear length (cm), T5: Number of rows per ear
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Table 3. Generation means for 15 traits using B73 and MO17 as female and donor parents under well-
watered condition.

Traits(Means)
Generations T1 T2 T3 T4 T5 T6 T7
P1(MOz7) 135.872 85.55° 108.05¢ 29.792 0.19¢ 4122 0.682
P2(B73) 136.75? 99.982 129.07¢ 56.88° 0.149 3.44b 0.692
F1(SC 704) 138.91° 75.11° 138.06? 31.142 0.352 3.972 0.872
F2 137.612 83.94 128.31° 29.952 0.26° 3.87% 0.752
BC1(B73xF1) 137.392 80.33¢ 123.06b¢ 29.972 0.26° 4.042 0.762
BC2(MO17xF1) 137.832 87.54% 133.56" 27.40%® 0.25P 3.71 0.78%
Heterosis (H%) 1.90 -24.43 16.45 -35 112.12 5.03 27

slass (TO Q) wlocSs )59 TS «(@) ails Voo (59 TA gy o ails o,Shae (T3 ¢ 23 ST 59, T2 ( So5e090 508 (Sawm, b 39, :T1

Sy o 2l Slgima TT ol slaaids) 5 05,5 &l ;50 o 59,
T1: Days to physiological maturity, T2: Days to silking, T3: Grain yield in plant, T4: 100 grain weight (g), T5: One
grain weight (g), T6: ASI, T7: RWC.
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Continued. Table 3. Generation means for 15 traits using B73 and MO17 as female and donor parents
under well-watered condition.

Traits(Means)
Generations T8 T9 T10 T11 T12 T13 T14 T15
P1(MO17) 16.22% 13.44¢ 25.35¢ 36.64° 179.340 83.38° 1.252 11.25¢
P2(B73) 15.45¢ 17.692 25.96° 35.24b 185.022 93.982 1.192 12.77b¢
F1(SC 704) 17.332 15.67° 28.492 46.532 174.93b¢ 93.042 1.042 14.682
F2 16.58P 15.62° 27.07° 37.42° 176.56° 90.862 1.142 13.35P
BC1(B73xF1) 16.77% 14.55b¢ 26.91° 36.56° 177.14° 88.212 1.218 12.98°
BC2(MO17xF1) 16.39° 16.68% 27.23° 32.89° 179.98° 93.518 1.228 13.72%
Heterosis (H%) 9.44 0.64 11 29.47 -3.95 4.92 -14.75 22.23

T13 (CM) wgy glas | T12 (Judg IS glammmo :TLIL ways; (o ails olass ;TL10 (P ;o ails (s slass :TO ((CM) Pl Jsb T8

2 I gxe BB ghly st 0 dlie Bgps b sl Sile gy ;0 Sy olass (T15 g aigy yo I olaws :T14 (CM) L oo glis )|

Ak Juopd B Lo o

T8: Ear length (cm), T9: Number of rows per ear, T10: Number of kernels per row, T11: Chlorophyll content, T12:
Plant height (cm), T13: Ear height (cm), T14: Number of ear per plant, and T15: Number of leaf per plant.
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Table 4. Estimation of gene effects for quantitative traits (m= constant; a= additive gene effects; d=

dominance gene effects and axa, axd, and dxd: epistasis effect; *= significant at 0.05; **= significant at
0.01-0.001; ***= significant at 0.0001; ns= non-significant at 0.05) under well-watered condition.

Average

Parameter (Mean + SE) Lack-of-fit ~ dgree of

e

Traits m a d axa axd dxd  (0=0.05) \d/a
T1 134.5+0.99™ -0.26+0.71"M 11.242.93™ 5.4+2.63" --- --- 0.0349 -
T2 106.346.73™ -8.36+£1.1° -66.6+£16.2" -15.5+6.6" 15.14+4.4™ 46.1+10.1° 0.0001 --
T3 132.5459.49™ -0.75+33.43™ 75.5492.85™ --- - --- 0.0725 --
T4 26.8+1.22* 1.4+0.96M 64.9+15.6 25.9+6.4™ -5.94+4.2™ -31.849.7" 0.0001 2.70
T5 0.36+0.02"" 0.02+0.01m 0.73+0.26" 0.37+£0.11"  -0.04+0.07™ -0.34+0.17" 0.0002 0.13
T6 3.1+0.41™ 0.35+0.29™ 13205 0.0961 --
Y7 0.8+0.04™ 0.02+0.03™ 0.18+0.12m 0.22+0.09" -0.31+0.14 --- 0.001 --
T8 17.7+1.17 0.57+0.81m -3.69+£3.70™ - -0.33+£3.54" 10.65+3.78™ 0.0038 --
T9 14.1+0.69™ -1.8+0.52"" 1.02+0.96™ . --- 0.0384 -
T10 32.1+2.37™ -0.26+1.56" -10.1+8.1™ -— --- 25.9+8.25™ 0.001 -
T11 47.3+2.04™ 0.85+1.37™ 21.58+5.96™ 19.3441.34™ --- 0.0004 -
T12 173.248.75™ -3.21+6.35™ 21.2+11.9™ - — T 0.0789 --
Y13 85.9+4.96™ -5.4+3.86" -1.5+13.1™ T T 0.5894 -
T14 1.5+0.16™ -0.15+0.12" -0.234+0.19" - 1.3+0.48" 0.0039 -
T15 9.5+1.25™ -0.65+0.39"s 7.02+1.6™ 2.6+£13 ——-- 0.0269 --

sladils jsals s 5, olaad (T @ilocSs (59 TD wils Voo 59 TA gy j0 ails o Sloe (T3 (23 SIS 59, T2« (So3e0g 508 (Sums, 5 55, T1
eJ.:.éstS (5‘9"“' T11 wud, yo als slaws :T10 N 5 ails o, slass :T9 N J}Yo T8 ‘5).3 (s g_;" (5‘9"“' T7 56‘*‘:‘-.'.)-31 L_ngA;.‘L) 9 oajf
g 0 S olaws T1S 5 aig jo P olows T14 (M Joeo glis )| T13 sy elis ) T12

T1: Days to physiological maturity, T2: Days to silking, T3: Grain yield in plant, T4: 100 grain weight (g), T5: one
grain weight (g), T6: ASI, T7: RWC, T8: Ear length (cm), T9: Number of rows per ear, T10: Number of kernels per
row, T11: Chlorophyll content, T12: Plant height (cm), T13: Ear height (cm), T14: Number of ear per plant, and T15:

Number of leaf per plant.
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Table 5. Estimation of genetic variance component and heritability for 15 traits using B73 and MO17 as
female and donor parents under well-watered condition.

Traits (means)

Parameters Tl T2 T3 T4 T5 T6 T7

Va 5.26 26.74 120.6 0.93 0.0012 0.96 0.003
Vb 0 0 0 3.3 0.00001 0 0

Vap O 1.93 90.2 0 0.00008 0.07 0
Ve 5.26 28.67 210.8 4.2 0.00129 1.03 0.003

Vp=Vo+ Velsty  5.45 28.94 216.1 4.25 0.0013 1.04 0.00301

Ve 14.18 20.30 394.4 4.1 0.0007 0.46 0.001
hp?  0.96 0.99 0.98 0.98 0.99 0.99 0.99
hn?  0.96 0.92 0.56 0.22 0.92 0.92 0.99

59t O 39, olows 16 () Al (59 T5 (@ wls Ve 5 T4 g yo ails o Slae T3 (2 SE G 5, 12 (35509 8 (S, U 5o, T1

Sy g AT;‘ Sy T7 oyl (sloaii; g 03,5 ails
T1: Days to physiological maturity, T2: Days to silking, T3: Grain yield in plant, T4: 100 grain weight (g), T5: one grain weight (g),
T6: ASI, T7: RWC.
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Continued. Table 5. Estimation of genetic variance component and heritability for 15 traits using B73 and
MO17 as female and donor parents under well-watered condition.
Traits(means)

Parameters T8 T9 T10 T11 T12 T13 T14 T15
Va 4.04 1.25 3.88 13.91 0 0 0 291

Vb 0 0 0 0 10.79 73.17 0 0

Vap 0.48 0 0 0 0 0 0 0.33

Ve 4.52 1.25 3.88 13.91 10.79 73.17 0 3.25

Vp= Vo+ Velsry 4.57 1.27 4.03 14 14.06 74.33 0.0088 3.28
Ve 4.08 1.76 11.59 6.07 245.45 86.79 0.66 2.44

hi? 0.99 0.98 0.90 0.99 0.77 0.98 0 0.99

hn? 0.88 0.98 0.90 0.99 0 0 0 0.89

I e gl T13 (cm) wg glas )l T12 (Lo IS glgzme T wciys, yo ails slaws :T10 (ML o ails civo, olaws :T9 (€M) JW Jobo T8

We o S polaws T15 g dig ,o Pbolass T14 (cm)
T8: Ear length (cm), T9: Number of rows per ear, T10: Number of kernels per row, T11: Chlorophyll content, T12:
Plant height (cm), T13: Ear height (cm), T14: Number of ear per plant, and T15: Number of leaf per plant.
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Table 6. Generation means for 15 traits using B73 and MO17 as female and donor parents under

intermediate water deficit stress condition.
Traits (Means)

Generations Tl T2 T3 T4 T5 T6 T7
P1(MOx17) 130.532 84.17° 67.63¢ 28.75b¢ 0.25%  4.65% 0.852
P2(B73) 133.422 91.072 73.67¢ 23.03¢ 0.23° 4,140 0.842

F1(Sc 704) 133.942 82.34b 112.492 35.88?2 0.322 5.912 0.70°

(F2) 132.962 61.72¢ 91.57° 29.76¢ 0.27%  5,15% 0.72°
BC1(B73xF1) 132.242 58.31°¢ 90.05° 30.25° 0.29% 528 0.71°
BC2(MO17xF1) 133.682 60.93¢ 93.08" 28.11° 0.27% 502 0.72°
Heterosis (H%) -1.1 -6 59.2 38.6 33.3 37.8 17.2

lass (T6 ¢ (Q) wlocss 059 :TD (@) wils Vev 59 : T4 gy jo &l 0,8ee T3 (23 S L 59, T2 ( Si5e090 508 (S, b 59, :T1

Sﬁ ‘5......’ u] 6‘3:'7“’ T7 ‘ks"‘i‘i)‘?‘ LSLNL:":‘)B o.))f asls )34‘_’9' O )9
T1: Days to physiological maturity, T2: Days to silking, T3: Grain yield in plant, T4: 100 grain weight (g), T5: one
grain weight (g), T6: ASI, T7: RWC.
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Continued. Table 6. Generation means for 15 traits using B73 and MO17 as female and donor parents
under intermediate water deficit stress condition.

Traits(Means)
Generations T8 T9 T10 T11 T12 T13 T14 T15
P1(MO17) 14.78° 12.31¢ 22.26° 39.77¢ 109.48¢ 59.69¢ 1.58° 10.77¢
P2(B73) 13.33¢  13.87% 19.88° 37.95¢ 131.06¢ 71.88° 1.812 12.91°
F1(Sc 704) 16.022 16.222 28.872 49.812 185.432 93.702 1.982 14232
(F2) 1513  14.66% 24.97° 44.34° 152.85 79.74b¢ 1.842 13.04¢
BC1(B73xF1) 1549  14.26% 25.57° 44,79° 147.46¢ 76.69¢ 1.782 12.50¢
BC2(MO17%xF1) 14.76°  15.04® 24.37° 43.88° 158.25° 82.79° 1.892 13.57°
Heterosis (H%) 14 23.9 37 28.2 54.2 42.4 16.8 20.5
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T8: Ear length (cm), T9: Number of rows per ear, T10: Number of kernels per row, T11: Chlorophyll content, T12:
Plant height (cm), T13: Ear height (cm), T14: Number of ear per plant, and T15: Number of leaf per plant.
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Table 7. Estimation of gene effects for quantitative traits (m= constant; a= additive gene effects; d=
dominance gene effects and axa, axd, and dxd: epistasis effect; * = significant at 0.05; ** = significant at

0.01-0.001; *** = significant at 0.0001; ns = non-significant at 0.05) under intermediate water deficit
stress condition.

Parameter(Mean + SE) Lack-of- deggzera%?

fit dominance

Traits m a d axa axd dxd  (0=0.05) \d/a
T1 128.2+1.23™ 0.2141" -0.73+3.36™ ——-- -0.73+3.36" 6.85+3.2" 0.0228 --
T2 82.145.13™ -3.65+3.7™ -8.9+7.1" ——— -—-- —— 0.0001 --
T3 89.9+23.5™ -3.9+6.9"™ 115.7+33™ 56.6+24.5" --- -—- 0.0369 --
T4 24.3+0.94™ 1.96+0.76" 50.71+18.9" 21.9445.68™ —— -22.3+0.58" 0.0001 --
T5 0.30+0.03™ 0.03+0.02m 0.03+£0.04™ - -—-- ---- 0.0174 --
T6 4.4+0.3" 0.33+0.3™ 1.29+0.50° -~ -0.56+1.33» 0.0419 --
Y7 0.82+0.03™ 0.006+0.02" -0.86+0.42" -0.27+0.17" 0.49+0.11* 0.53+0.25" 0.0001 --
T8 15.140.65™ 0.59+0.45M -2.784+2.27 --- 8.73+£2.28™ 0.0001 --
T9 12.1+0.61™ -0.61+0.45™ 1.99+0.84" T --- 0.4602 -
T10 23.4+1.6™ 0.59+1.11m -2.1+£5.72" - --- 17.645.82™ 0.0009 -
T11 40.1+1.6™ 0.23+£1.2™ 18.5446.17 J— --- -15.99+6.2" 0.0018 --
T12 122.248.2" -8.69+6.1"™ 57.22+11.4™ - — T 0.9618 --
Y13 67.6+3.6™ -6.18+2.7° 22.1+49™ 0.5589 --
T14 1.4+0.2™ -0.07+0.02" -0.3+0.3™ --- 0.1802 1.39
T15 12.1+0.6™ -1.3+0.5" 4.1+0.8™ -— 2.6+£2.1™ ——-- 0.0198 --
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T1: Days to physiological maturity, T2: Days to silking, T3: Grain yield in plant, T4: 100 grain weight (g), T5: one
grain weight (g), T6: ASI, T7: RWC, T8: Ear length (cm), T9: Number of rows per ear, T10: Number of kernels per
row, T11: Chlorophyll content, T12: Plant height (cm), T13: Ear height (cm), T14: Number of ear per plant, and
T15: Number of leaf per plant.
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Table 8. Estimation of genetic variance component and heritability for 15 traits using B73 and MO17 as

female and donor parents under intermediate water deficit stress condition.
Traits(means)

Parameters T1 T2 T3 T4 T5 T6 T7

Va 29.20 0 170.73 2.43 0.006 0.40 0
Vb O 13.32 0 0 0 0 0.0019

Vap O 0 0 0.002 0.00007 O 0.0015
Ve 29.20 13.32 170.73 2.432 0.00607 0.40 0.0034

Vp= Vet Velsty  29.34 13.53 174.22 2.49 0.0061 0.41 0.00343

Ve 10.30 15.92 261.70 4.33 0.0017 0.38 0.0026
hp?  0.99 0.98 0.98 0.98 0.99 0.97 0.99
hn?2  0.99 0 0.98 0.97 0.98 0.97 0

olass TB (@) wls G 59 TS (@) wls Voo 459 T4 &gy jo ailo o Slae T3 (o ISE L 59, :T2 o 58090508 (Soum, b 59, :T1
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T1: Days to physiological maturity, T2: Days to silking, T3: Grain yield in plant, T4: 100 grain weight (g), T5: one
grain weight (g), T6: ASI, T7: RWC.
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Continued. Table 8. Estimation of genetic variance component and heritability for 15 traits using B73 and
MO17 as female and donor parents under intermediate water deficit stress condition.

Traits (means)

Parameters T8 T9 T10 T11 T12 T13 T14 T15
Va 2.75 2.48 0 5.47 425.97 121.41 0.097 1.30

Vo 0 0 12.55 0 0 0 0.094 0

Vap 0.35 0.05 0 0 0 0 0.065 0.33

Ve 3.1 2.53 12.55 5.47 425.97 121.41 0.265 1.63

Vp= Ve+ Velsry 3.17 2.55 12.67 5.53 428.76 122.92 0.258 1.67
Ve 5.47 1.71 9.27 4.66 209.05 113.44 0.17 31

hp? 0.98 0.99 0.99 0.99 0.99 0.99 0.99 0.98

hn? 0.87 0.97 0 0.99 0.99 0.99 0.38 0.78
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T8: Ear length (cm), T9: Number of rows per ear, T10: Number of kernels per row, T11: Chlorophyll content, T12:
Plant height (cm), T13: Ear height (cm), T14: Number of ear per plant, and T15: Number of leaf per plant.
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Table 9. Generation means for 15 traits using B73 and MO17 as female and donor parents under severe
water deficit stress condition.

Traits(mean * SE)

generations Tl T2 T3 T4 T5 T6 T7
P1(MO17) 125.172 75.622 70.30¢ 28.17% 0.27@ 4.72¢ 0.86%°
P2(B73) 124.12@ 74.362 69.74¢ 24.400 0.22° 5.30b° 0.684
F1(Sc704) 125.072 77.282 105.532 30.212 0.312 7.992 0.962

(F2) 124.862 56.28° 88.490 28.25% 0.28° 6.50% 0.84bc
BC1(B73xF1) 125.122 56.65° 89.1b 29.192 0.292 6.363° 0.90°
BC2(MO17xF1) 124,602 53.82° 87.88° 27.31% 0.252 6.642 0.82¢
Hetersis (H %) 0.34 3 51 15 26.5 59.5 24.7
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T1: Days to physiological maturity, T2: Days to silking, T3: Grain yield in plant, T4: 100 grain weight (g), T5: one

grain weight (g), T6: ASI, T7: RWC.
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Continued. Table 9. Generation means for 15 traits using B73 and MO17 as female and donor parents

under severe water deficit stress condition.

Traits(mean * SE)

Generations T8 T9 T10 T11 T12 T13 T14 T15
P1(MO17) 11.48°¢ 9.67¢ 17.414 32.812 77.87¢ 43.76° 1.28° 9.78°
P2(B73) 10.94¢ 10.9¢be 13.76¢ 27.880 113.1¢ 56.61% 1.10b¢ 12.63?
F1(Sc704) 15.872 15.452 25.152 30.592 148.982 78.352 1.692 13.202

(F2) 13.540 12.88° 20.370¢ 30.19% 122.45¢ 64.27° 1.44% 12.2020
BCy1(B73xF1) 14.68° 12.56° 21.28b 31.24% 113.434 61.05° 1.49% 11.49%
BC2(MO17xF1) 13.41° 13.21% 19.46° 27.83b 131.48° 67.482 1.39° 12.92%
Hetersis (H %) 41.6 50 61.3 0.82 56.1 56.1 0.42 17.9
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T8: Ear length (cm), T9: Number of rows per ear, T10: Number of kernels per row, T11: Chlorophyll content, T12:
Plant height (cm), T13: Ear height (cm), T14: Number of ear per plant, and T15: Number of leaf per plant.
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Table 10. Estimation of gene effects for quantitative traits (m= constant; a= additive gene effects; d=

dominance gene effects and axa, axd, and dxd: epistasis effect; *= significant at 0.05; **= significant at
0.01; ***=significant at 0.0001; ns= non-significant at 0.05) under severe water deficit stress condition.

Parameter(Mean + SE) Lack-of-fit Average

degree of

dominance

Traits m a d axa axd dxd  (a=0.05) Vd/a
Tl 121.4+1.6™" 0.37+£1.2™ 4.31+2.2"™ 0.1872 --
T2 79.9+£2.4™ 0.58+1.9™  -172.9+-30.9™ -58.6+£12.7" -5.248.3"  115.8+19.2™ 0.0001 --
T3 65.4+5.4™ -2.8+£3.9™ 62.9+7.4™ 0.0001 --
T4 22.1+1.10™ 1.6+0.80" 11.4+£3.3"™ 4.8+£2.7m 0.0486 --
T5 0.27+0.03™" 0.015+0.02m 0.04+0.04" 0.5159 --
T6 4.9+0.3"™" -0.17+0.23"™ 3.4+1.2™ -2+1.2m 0.0201 --
T7 0.75+0.03"™" 0.08+0.02™" 0.65+0.45" 0.2+0.19" -0.25+0.12" -0.48+0.28" 0.0025 --
T8 12.2+0.6™" 0.46+0.51" 58+ 09™ e 0.0147 --
T9 9.9+0.8™" -0.44+0.63"™ 3.5+1.2" 0.4981 --
T10 16.8+1.7° 1.1+1.2m 0.2946.1" 15.5+6.1" 0.0036 --
T11 36.5+2.1"" 2.3+£1.6™ -1.30+3™ 0.4914 0.8
T12 107.5+8.5™ -15.5+6.3" 63.9+11.8" 0.1293 4.75
T13 56.6+£2™" -6.1+1.5™ 115.9+23.9™ 37.889.6™ - -52.9+15.1" 0.0002 0.87
T14 1.60+0.2" 0.06+0.17" -0.15+0.33™ - 0.0609 --
T15 9.7+0.70™" -1.7+0.61" 3.46+1™ 00 5.1+2.6" 0.0045 10.84
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T1: Days to physiological maturity, T2: Days to silking, T3: Grain yield in plant, T4: 100 grain weight (g), T5: one

grain weight (g), T6: ASI, T7: RWC, T8: Ear length (cm), T9: Number of rows per ear, T10: Number of kernels per
row, T11: Chlorophyll content, T12: Plant height (cm), T13: Ear height (cm), T14: Number of ear per plant, and

T15: Number of leaf per plant.
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Table 11. Estimation of genetic variance component and heritability for 15 traits using B73 and MO17 as
female and donor parents under severe water deficit stress condition.

Traits (mean)

Parameters T1 T2 T3 T4 T5 T6 T7
Va 0 38.82 69.02 7.09 0.002 0.22 0.0013

Vb 10.79 0 0 0 0 0 0

Vap 0 0 70.05 0 0.000004 0.11 0

Ve 10.79 38.82 139.07 7.09 0.002004 0.33 0.0013

Ve= Ve+ Velsry 10.92 39.02 139.63 7.14 0.00202 0.337 0.00134
Ve 9.53 14.96 42.34 3.97 0.0009 0.54 0.0027

hp? 0.99 0.99 0.99 0.99 0.99 0.98 0.97

hi? 0 0.99 0.99 0.99 0.99 0.65 0.97

slass T (@) wls S 159 :TD (@) ails Voo (39 T4 gy jo il o Slae (T3 (20 IS L 59, T2 ( So59dg0 508 (S, U 59, :T1

Sy o O Slgima TT oy pl sladids) 9 00,5 &l 550l om0 39,
T1: Days to physiological maturity, T2: Days to silking, T3: Grain yield in plant, T4: 100 grain weight (g), T5: one grain

weight (g), T6: ASI, T7: RWC.
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Continued. Table 11. Estimation of genetic variance component and heritability for 15 traits using B73
and MO17 as female and donor parents under severe water deficit stress condition.

Traits(mean)

Parameters T8 T9 T10 T11 T12 T13 T14 T15
Va 9.36 2.03 16.45 1.60 30.26 56.51 0.37 0.024

Vo 0 0 0 0.51 315.43 21.43 0 1.41

Vap 0.16 0.23 2.75 2.69 11.16 0 0.014 0.54

Ve 9.52 2.26 19.20 4.80 356.85 77.94 0.384 1.97

Vp= Ve+ Velsry 9.57 2.28 19.32 4.88 358.84 78.35 0.386 2.02
Ve 3.74 1.88 9.22 6.15 149.07 64.43 0.16 3.13

hp? 0.99 0.99 0.99 0.98 0.99 0.99 0.99 0.98

hn? 0.97 0.89 0.85 0.33 0.08 0.72 0.96 0.001

I e gl T13 (cm) x4 glas )l T12 (g ,dS slgxoms :T1L wins, yo ailo slaws :T10 (DL o ails s, olaws :T9 €M) I Jsbo :T8

Wy 10 Sy olasy T15 g g, PO olass :T14 («cm)

T8: Ear length (cm), T9: Number of rows per ear, T10: Number of kernels per row, T11: Chlorophyll content, T12: Plant
height (cm), T13: Ear height (cm), T14: Number of ear per plant, and T15: Number of leaf per plant.
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