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Table 1. The number of evaluated families of ddfargenerations crosses

C1 (HamoonxDarya)

C2 (SepahanxMorvarid)

Generations 2015 2016 2015 2016
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Table 1. Combined analysis of variance for gra@dy(g.plant) for both crosses studied in this research

Mean squares

Source of variations df Cross 1 Cross 2
Year 1 1.58" 12.33"
Replication (Year) 4 0.59" 0.13"
Treatment 1 1.70" 1.29"
Year xTreatment 1 0.14s 0.07s
Treatment x Replication (Year) 4 0.26" 0.06
Generation 8 4.39" 1.43"
Treatment x Generation 8 0.18" 0.07"
Year x Generation 5 0.21" 0.70"
Year xTreatment x Generation 5 0.0@% 0.02s
CV (%) 11.73 9.68

ns " and™: Not-significant and significant at 5% and 1% pabMity levels, respectively.
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Table 3. Analysis of variance for grain yield (gpi?) in different years

2015 2016

Source of variations Mean squares Mean squares
df Cross 1 Cross 2 df Cross1 Cross?2

Replication 2 1.17s 0.27 2 0.02s 0.00s

Treatment 1 0.32 1.08's 1 1.88' 0.42

Main-plot error 2 0.16 0.11 2 0.35 0.007

Generation 5 1.45" 2.61" 8 3.57" 0.24"

Generation xTreatment 5 0.55" 0.18" 8 0.07" 0.03"

Sub-plot error 20 0.13 0.04 32 0.02 0.01

CV (%) 19.31 10.30 6.50 7.88

ns " and™: Not-significant and significant at 5% and 1% pabMity levels, respectively.
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Table 4. Estimating model parameters of graitdyéad joint scalling test of the best fitted madiel cross-1

Model parameters 2015: Normal 2015: Stress 2016; Normal 2016; Stress
[m] 0.845 + 0.333 0.744 £ 0.294 2.894 +0.124 2.548 + 0.160
[a] -1.015 £ 0.050 -0.553 £ 0.048 -1.256 + 0.049 -1.023 £ 0.049
[d] 2.873 +1.098 3.123+0.934 -1.145 + 0.458 -2.042 £ 0.929
[aa] 1.176 £ 0.336 0.826 +0.298 -0.603 £ 0.133 -0.518 £ 0.166
[ad] 1.651 £0.775 - -3.002 £ 0.400 -3.510 £ 0.418
[dd] - - - 3.646 + 1.434
XZ(df) 2.2775(1) 2.3215(2) 46.515" (4) 42.718 (3)

nsand™: Not-significant and significant at 1% probabillgvel, respectively.
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Table 5. estimating model parameters of grain yaeld joint scalling test of the best fitted modalsross-2

Model parameters 2015; Normal 2015; Stress 2016; Normal 2016; Stress
[m] -0.503 £ 0.306 0.744 £ 0.130 1.064 £+ 0.058 1.155 £ 0.016
[a] -0.895 + 0.046 -0.565 £ 0.050 -0.306 + 0.026 -
[d] 13.481 + 1.683 3.911 +0.411 0.704 £ 0.190 -
[aa] 2.358 £ 0.302 0.884 +0.138 0.345 + 0.069 -
[ad] - -1.236 £ 0.436 - -1.561 £ 0.221
[dd] -15.308 + 2.426 - - -

X2(df) 5.474 (1) 41.584" (1) 50.095" (5) 44.809" (7)

" and™: Significant at 5% and 1% probability levels, respeaty.
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Table 6. Posterior summaries after applying shgekg@osterior inclusion probabilities and Bayesian
estimations of grain yield model effects in cross-1

o Shrinkage Posterior inclusion ~ Bayesian
Grainyield Parameter — o R
Mean Standard deviation MC error probabilities estimation
m - - - - 1.43
[a] -0.390 0.061 0.001 1.0 -0.791
First year [d] 0.156 0.171 0.014 0.583 -2.380
(Normal) [aa] 0.287 0.119 0.008 0.936 0.180
[ad] 0.001 0.023 8.2E-4 0.019 -
[dd] -0.004 0.101 0.008 0.118 -
m - - - - 0.735
[a] -0.193 0.052 0.003 0.976 -0.359
First year [d] 0.327 0.073 0.003 1.0 3.146
(Stress) [aa] 0.294 0.054 0.001 1.0 1.141
[ad] -0.003 0.027 0.002 0.030 -
[dd] -0.009 0.048 0.003 0.045 -
m - - - - 2.956
[a] -0.616 0.099 0.007 1.0 -1.280
Second year [d] -0.273 0.137 0.012 1.0 -2.037
(Normal) [aa] -6.9E-5 0.009 3.0E-5 0.005 -
[ad] -0.191 0.105 0.008 0.835 -2.873
[dd] 0.086 0.140 0.13 0.322 -
m - - - - 2.125
[a] -0.608 0.114 0.009 1.0 -1.148
Second year [d] -1.89E-4 0.005 1.10E-4 0.012 -
(Stress) [aa] 0.078 0.062 0.004 0.667 1.206
[ad] -0.193 0.122 0.010 0.782 -2.713
[dd] 3.69E-4 0.005 1.09E-4 0.011 -

SR Mk Aot jlows S0y o3 glagle;
Lo o 5l 590 slagley polie wozs ol b (Sl
5l bl ole 5l (Ntzoufras, 2011 aiwe  Jiias
(Joliie 40558 4 S (S Ay oad aslis (LS
sl Jow jo Blasl (i slogs e 5l ogdll colaiul
L S sllas slosysl i 5 Gedo plabl Jolsd oz
Wyl 2 o (Balestret al., 2012 o 5 53 g5 o
Jolsh 5 ey Jlixl il et slabliil
glabll o 1) by, cnl fge o) (s Lol
B S N PRI [PCES IR VRN U ST PP PCI U
S35 00k 3 FEdlal (s (Sl 5e54 Bl g
slags 5l g 2,00 3925 593 @l bl io 1S
2 Gl 5 ol BT Gl plgios camslie (e
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Table 7. Posterior summaries after applying shgekg@osterior inclusion probabilities and Bayesian
estimations of grain yield model effects in cross-2

Grain vi Shrinkage Posterior inclusion ~ Bayesian
rain yield Parameter — o >
Mean Standard deviation MC error probabilities estimation
m - - - - -0.653
[a] -0.647 0.105 0.007 1.0 -0.998
First year [d] 1.458 0.169 0.010 1.0 14.440
(Normal) [aa] 0.755 0.081 0.004 1.0 2.584
[ad] -0.053 0.106 0.008 0.238 -
[dd] -0.930 0.136 0.008 1.0 -16.580
m - - - - -0.940
[a] -0.473 0.080 0.003 1.0 -0.672
(First year [d] 1.575 0.123 0.005 1.0 13.740
(Stress) [aa] 0.801 0.060 0.002 1.0 2.408
[ad] -0.291 0.081 0.003 0.989 -1.825
[dd] -0.880 0.099 0.004 1.0 -13.810
m - - - - 1.256
[a] -0.544 0.055 0.001 1.0 -0.406
Second year [d] 0.001 0.010 2.48E-4 0.014 -
(Normal) [aa] 0.237 0.045 6.41E-4 1.0 0.371
[ad] -0.007 0.037 0.001 0.053 -
[dd] 0.002 0.016 4 57E-4 0.30 -
m - - - - 1.199
[a] -0.043 0.101 0.008 0.189 -
Second year [d] -7.86E-5 0.003 3.99E-5 0.003 -
(Stress) [aa] 8.88E-4 0.008 1.86E-4 0.014 -
[ad] -0.481 0.100 0.007 0.991 -2.006
[dd] 1.23E-4 0.004 5.81E-5 0.005 -
[a] sample: 7000 [d] sample: 7000 [aa] sample: 7000
8.0r 20.0F 4.0F
6.0r 15.0F 3.0
4.0r 10.0F 2.0f
0.0 . . . . . 0.0f . . - . 0.0 . . .
-0.8 -0.6 -0.4 -0.2 -1.0 0.0 1.0 -0.5 0.0 0.5
[ad] sample: 7000 [dd] sample: 7000
300.0 60.0
200.01 40.01
100.01 20.0r b
0.0 . ' . . 0.0r i . . i
-0.5 0.0 0.5 -1.5 -1.0 -0.5 0.0

Joe 3 gl 58,5 1 50 ey SVl 5 LA Jlos! 1 g s 5 Shas e 5 35290 T (s 0355 sl JS> ) U

oollas 5 Lol bl cox Jgl Jlo 0 Jol (W (sl
Figure 1. Posterior distribution densities of grgigld model effects after applying shrinkage ameirt posterior
inclusion probabilities for cross-1 in 2015 undermal irrigation conditions
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[a] sample: 7000 [d] sample: 7000 [aa] sample: 7000
10.0f 8.01 8.0~
6.0F 6.0
5.0 4.0 4.0-
2.0r 2.0-
0.0p 0.0 0.0-
-0.6 -0.4 -0.2 5.55112E-17 0.0 0.5 0.0 0.2 0.4
[ad] sample: 7000 [dd] sample: 7000
300.01 150.0[
200.01 100.0
100.01 50.0F
0.0 0.0
-0.4 -0.2 0.0 0.2 -0.6 -0.4 -0.2 5.55112E-17

Joo 53 Bl 55855 52 38 oy SVl 5 ALEH Jlasl 5 oy 15 3,5Loe Jao 1 5750 5T ooy 59 sla JISz Y S5
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Figure 2. Posterior distribution densities of grgield model effects after applying shrinkage ameirt posterior
inclusion probabilities for Cross-1 in 2015 undexter deficit conditions

[a] sample: 7000 [d] sample: 7000 [aa] sample: 7000
6.0 10.0
4.0
2.0 A = j\/&
0.0 0.0 0.0
-1.0 -0.8 -0.6 -0.4 -1.0 -0.5 -0.1 -0.05 0.0
[ad] sample: 7000 [dd] sample: 7000
10.01 40.01
30.0f
5.01 20.0
10.0f
0.0f 0.0f

-0.6

-0.2

5.55112E-17 -0.5 0.0

0.5

Joe 3 gl 58,5 1 50 ey VL] 5 LA Jlos! 31 g s 8 Shas e 5 35290 T (s 0355 slo SISz ¥ S

sllae el bl co g0 Jlo yo Jsl (B sl
Figure 3. Posterior distribution densities of grgigld model effects after applying shrinkage ameirt posterior
inclusion probabilities for Cross-1 in 2016 undermal irrigation conditions

[a] sample: 7000 [d] sample: 7000 [aa] sample: 7000
4.0F 40.0F
3.0F 30.0f
2.0F 20.0F
1of 50001 10.0F
0.0 0.0 0.0
-1.0 -0.8 -0.6 -0.4 -0.2 -0.1 0.0 -0.1 0.0 0.1 0.2
[ad] sample: 7000 [dd] sample: 7000
15.01
10.0f
5.0 500.0
0.0p 0.0f
-0.6 -0.4 -0.2 5.55112E-17 -0.1 0.0 0.1

e o by (533,550 50 ey YLzl g (AL Jlos! 3l ey ails 5 Shoe Joe ;5 S9250 6T oy w5 sl S -F JSCs
@S i Ll s con pgs Jlo jo gl (SN sl

Figure 4. Posterior distribution densities of grgield model effects after applying shrinkage ahmeirt posterior
inclusion probabilities for Cross-1 in 2016 undexter deficit conditions
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[a] sample: 7000 [d] sample: 7000 [aa] sample: 7000
8.0 3.0 6.0
6.0r 20F a0F
4.01
20k 1.0 2.0
0.0[ 0.0[ 0.0C
T T T T T T T T T T T T T
-1.0 -0.5 0.5 1.0 15 2.0 0.4 0.6 0.8 1.0
[ad] sample: 7000 [dd] sample: 7000
60.0[ 4.0r
40.0F 3.0r
2.0r
20.0 1.0k
0.0 0.0
-0.6 -0.4 -0.2 5.55112E-17 -1.5 -1.0 -0.5
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Figure 5. Posterior distribution densities of grgield model effects after applying shrinkage ameirt posterior
inclusion probabilities for Cross-2 in 2015 undermal irrigation conditions

[a] sample: 7000 [d] sample: 7000 [aa] sample: 7000
6.0 4.01 8.01
4.0F 3.0 6.0F
2.0 4.0r
2.0r 1.0f 2.0F
o0.0f 0.0 o.0r
-1.0 -0.5 1.0 1.5 2.0 0.4 0.6 0.8 1.0
[ad] sample: 7000 [dd] sample: 7000
6.0 6.0
4.0 4.0r
2.01- 2.0F
0.0 0.0p
T T T T T T T T
-1.0 -0.5 0.0 -1.5 -1.0 -0.5
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Figure 6. Posterior distribution densities of grgield model effects after applying shrinkage ameirt posterior
inclusion probabilities for Cross-2 in 2015 undexter deficit conditions

[a] sample: 7000 [d] sample: 7000 [aa] sample: 7000
10.01 800.0[ 10.01
600.0
5.0 400.0[ 5.0
200.0F
0.0 0.0 0.0
-0.8 -0.6 -0.4 -0.2 -0.1 0.0 0.1 0.2 0.0 0.2 0.4
[ad] sample: 7000 [dd] sample: 7000
200.01 400.01
150.01 300.0F
100.0F 200.01
50.01 100.01
0.0p 0.0p
-0.6 -0.4 -0.2 5.55112E-17 -0.1 0.0 0.1 0.2
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Figure 7. Posterior distribution densities of grgigld model effects after applying shrinkage ameirt posterior
inclusion probabilities for Cross-2 in 2016 undermal irrigation condition
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40.0F 600.01
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Figure 8. Posterior distribution densities of grgigld model effects after applying shrinkage andtprior
inclusion for model effects for Cross-2 in 2016 endrater deficit conditions
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Abstract

Drought is the main abiotic stress seriously infleiag wheat production and quality in Iran.
Information about genetic controlling drought tallece inheritance is necessary to determine the type
of breeding program as well as develop tolerantivask. In this study, Bayesian inference using
LASSO method used to identify the most importamtegeffects related to drought tolerance in context
generation mean analysis. For this purpose, figittéments consist of two pairs of crosses with-non
tolerant and tolerant cultivars and generationssddrfrom them were carried out across two years as
split plot designs based on RCBD with three regilices in which main plots assigned to irrigation
treatment consist of two levels (well watered aadsation of irrigation at pollination stage) anbd-su
plots given to the generations. Bayesian inferemes alternative approach which combines available
prior knowledge (prior distribution) with the infmation contained in the data. The result is thégums
distribution containing all information to interprgenetic structure. LASSO is an effective methmod t
apply shrinkage and selection on model variablem-ihportant effects in the model shrunk toward
zero and excluded from the model. While for impetteffects, less shrinkage will be achieved. Since
the additive, dominance and epistatic gene aciiordved in drought tolerance inheritance, methods
which utilize all type of gene effects, like reamt selection followed by pedigree method may ledulis
for drought tolerance stress improvement.

Keywords: Additive effect,Dominanceeffect, Epistaticeffect,Geneaction,Generation mean analysis
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