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ABSTRACT

Drought is one of the most challenging issues in agriculture which jeopardizes the production of agricultural
products, including wheat. Breeding plans to improve performance and increase drought tolerance is a major issue.
Mahdavi and Roushan cultivars were crossed to increase grain yield under drought stress condition. Genetic diversity
and genetic control of grain yield, yield components and drought related traits were evaluated using North Carolina
Design 111 (NCD III). Considerable genetic variation in population was existed. Epistasis had significant role in
genetic control of days to maturity, plant height, tiller number, 1000-grain weight and spike length. Meanwhile,
dominance variance was greater than additive for flag leaf length and area. Bulk method is suitable for breeding this
trait. For other traits epistasis was not significant and additive variance was greater than dominance in genetic control
of these traits. These results showed that selection in the segregate generations of these traits could be effective and
pedigree method or back cross is recommended for future breeding program of these traits. Path analysis showed that
number of seeds per plant had the highest direct and indirect effect on grain yield.
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Table 1. Analysis of variance and mathematical expectation of North Carolina design 111

Source of Variance d.f MS E (MS)
Block (r-1) -
Tester 1 M, oz +10f +1fV,
F2 (f-1) M3 o? +rtof
F2 x Tester (f-1) M. oz +raf
Error (r-1)(2f-1) M, a?

fand t indicate the number of plants F2 and parents respectively.
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Table 2. Analysis of variance bread wheat traits under drought stress condition using North Carolina design 111

! Peduncle  Pod Awn Plant Flag Flag Flag Daysto Number of Number
Source of variance df length length length height leaf area  leaf width leaf length maturity internodes of nodes
Replication 1 396.24 2.81™ 11.15 14.01™  1054.53 0.63 159.45 71.03 0.02" 0.02"
F, generation 49 114277 1698”7 25137  628.027 14329" 0.16" 2526™ 41307 0227 0.22"
Tester 1 3736717 17321" 4319757 17413197 130595~ 0327 796407 30.72° 097" 0.97"
F, x Tester 49 52677 565 405" 206.36"  174.257 012" 29.707 1369”7 0.14" 0.14"*
Error 996 1954 272 2.16 83.94 72.97 0.05 13.99 5.79 0.11 0.11
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Continued table 2. Analysis of variance bread wheat traits under drought stress condition using North Carolina design I

Source of df Harvest  Straw Spike c’)\fh;;rpati)ﬁ; é?gg lslfusrgé)gsr Grain Biological Intfiﬁr;'rle Ft(ielrltélre

variance index weight  length per spike  weight per plant yield yield number  number
Replication 1 25415 53081.937 9.99°  39.92"  0.06™ 24232904.63" 35537.32" 206324.67 82.63 9273.66
F, generation 49 47.387 5048707 9.947 554547 12024 1353965.797 2201487 9988.36°  14.707 392.85~
Tester 1 290.08" 2230179 18.98" 11268.11° 1761.90” 200296.32"° 3874.65  43396.30° 6.32"° 288641
F2 x Tester 49 26137 1497457 3407 401.21™  28.25 441368.42 607.18" 4153407 645"  105.28"
Error 996 1384  822.74 178  378.95 19.95 286095.60 401.33 2358.66 3.94

Aoy ) 50 Jloisl mdaw )5 (g)ls gire g o gine b Cudle i 3 4y i g

ns, *, **: non significant and significant in 0=0.05 and 0.01 respectivly.
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Table 3. Epistasis significant test using triple test cross method

58 58 2. o _c .= s £ 5 ez
sov o 82 €8 SP B2 52 s B= 25 85 gof
5g 25 g2 "= <=2 &2 BE by Uy &E
Additive x additive epistasis _ _ T 0017 0.02™ 4172 007" 509 1995329 3051 0.0005"° 578" 241"
égi'tta';’lesx dominant or dominant x dominant 4 ¢ 5pns s 1640 2397 563 14373.56° 79.11% 0.07°°  12.36" 10.52"
Total Epistasis 5 047" 047" 21.46" 1.93" 552" 15489.51 69.39"° 0.06"°  11.04"° 8.90"
Error 124 022 022 4165 1364 559  8833.93  173.25 010 3128 7.25
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Continued table 3. Epistasis significant test using triple test cross method
z ; -
b z < 5 2 5 - 2 K 5
g g g g = £ z > EFz =3
sov af 3 s 2 = := 25 2 g ZE ot
= Z < = 5 £S5 5 S £ £5§
g 3 & 5= =] £= o 3 g~ &°
I (O] § (O] & c
Additive x additive epistasis T 123.94™ 56710 7.93 346825 64595.17"° 19404595 230.63° 47.38"° 2.97° 77550%*
Additivex dominant or dominant 4 4659 2016.46" 29.30" 1722.93"° 99728.73" 687401.08™ 1090.61"° 5824.28"% 228"° 146.33"°
x dominant Epistasis
Total Epistasis 5 6206" 1726.59" 25.03™ 2072.00"° 92702.02” 588730.05"° 918.62"° 4668.90"° 2.42" 272.17**
Error 124 899.79 1863.76 430  3663.98 51075.00 696928.57  913.19  4734.09 633 139.74

oy ) 50 Jliml e [0 5l g g jlo sixe yuf Cudle oS 5 4y e g % NS
ns, *, **: non significant and significant in 0=0.05 and 0.01 respectivly.
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Table 4. Genetic parameters of morphological traits of wheat under drought stress

SOV Number of  Number  Peduncle Pod Awn  Flag leaf Flag leaf Flag leaf
Internodes  of nodes length length  length area width length
Additive variance 0.06 0.06 55.40 8.34 1343 41.12 0.07 6.59
Dominant variance 0.02 0.02 19.37 171 111 59.23 0.04 9.19
Degree of dominance 0.57 0.57 0.59 0.45 0.29 1.20 0.77 1.18
Additive to dominant variation ratio 1.75 1.75 1.69 221 3.48 0.83 1.31 0.85
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Continued table 4. Genetic parameters of morphological traits of wheat under drought stress

SOV Harvest  Straw Number of Number of Grain  Biological Infertile tiller
index  weight grains per spike grains per plant  yield yield number
Additive variance 19.62 2471.32 102.69 624485.49 1052.72  4461.81 6.29
Dominant variance 719 39457 13.02 90802.82 120.38  1049.56 1.47
Degree of dominance 0.61 0.40 0.36 0.38 0.34 0.49 0.48
Additive to dominant variation ratio 1.65 2.50 2.81 2.62 2.96 2.06 2.07
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Table 5. Path analysis for yield under drought stress

Indirect effect

Grains number per plant

1000-grain weight  Days to flowering

Trait Direct effect
Grains number per plant 1.05
1000-grain weight 0.32
Days to flowering 0.08
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