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Gene action for some quantitative traits in bread wheat:

Sardari * Line No. 14 Cross
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Table 1. Weighted analysis of variance for measured traits in different generations of cross of Sardari x line No. 14 in bread wheat
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(S.O.V)Q\}:,;acl;» PRGN aliw 0 Gy plisl &l slaws alew 53 4ils 35 PR ey dsb daw b Sy lams sSAWN wopbinaST1 5 als &K, iy sl
©sl3T Spike Plant height Al s Kernel 1000 KW Awn Spike state Spikelet density ~ Kernel color No. of
df weight (cm) Kernel wt./spike (2) length length tiller
(g no./spik (8 (cm) (cm)
e
Replication S 2 86.16™ 0.13™ 0.09™ 185.11* 0. 4.02™ 0.14™ 0.17™ 11.95™ 348.87™ 9.84™
Generations s 5 350.21%*= 18.01%* 10.32%* 813.41** 112.( 448.41%* 345.01%* 463.30%* 251.52%* 828.02**  600.89**
Error s 10 35.51 0.23 0.13 33.95 0. 11.67 17.41 16.93 31.40 283.63 10.56
C.V% 17.12 8.55 14.37 8.68 9.¢ 17.79 6.65 20.56 32.16 16.83 6.65
ns, * and ** : Non significant, significant at the 5 and 1% probability levels, respectively. Ao ;3 ) 50 Jlei sl 53 13 gme Sl gme b 55 41 FF 5% s
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Table 2. Mean along with standard error of measured traits in cross of Sardari * line No. 14 in bread wheat

s aliw 059 65 glis )l Alcwysailsosy  wls Ve O3y oSy, Job Al J b Cands ki (S5 als oK, azny 5l
Generation Spike Plant 1000 KW Awn Spike Sy Spikelet Kernel No.
weight height Kernel Kernel (g2) length length Awn density color of tiller
(2) (cm) no./spike wt./spike (cm) (cm) state
(®

P; 2.84+0.79 57.06£9.70  49.80+7.08 1.77£0.39  3237+£5.99 4.18+£1.68  9.68+1.33  3.80+£1.79  3.00+1.41 1.80+0.45 14.80+1.30
P, 4.224+086 74.20£9.93 68.60£6.79  2.96+0.44  38.60+£5.89 7.04£1.66  10.38+1.22  4.20£1.79  6.60+1.67 2.80+£0.45 19.20+1.48
F; 2.68+0.86 78.48+7.61 47.00£5.87  2.05£0.40  39.71+6.19  5.54+1.48 11.04+£1.27 3.20+£1.79  4.20+1.10 2.20+£0.45 15.60+1.14
F, 3.18+1.38  66.21+14.16  71.37£9.76 ~ 3.09+0.98  36.55+7.42 7.34+2.32 11.21+1.88  5.00+2.03  3.93+1.87 2.00£0.59  17.17+£2.67
BC; 3.50£1.36  59.97+12.82  74.13+8.14  3.41+0.97 35.50+6.55 4.61+2.09 11.58+1.37 4.13+1.83  4.33+1.80 2.40+0.51 14.80+2.54
BC, 3.42+1.34  58.00£13.21  69.27+7.71 2774091  40.99+7.06 5.01+1.71  10.83%£1.35 4.93+£1.81 3.93+1.83  2.13+£0.52  17.00+2.54

P, =14, P, = Sardari, F, = 14 x Sardari, F, = Selfing generation of F;, BC, = Sardari (14 x Sardari), BC, = 14 (14 x Sardari).
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Table 3. Estimation of mean and genetical components for measured traits in cross of Sardari x line No. 14 in bread wheat

"3 oS Dlhe plm sl 05 Jas”

OB 8 VP &l Y x (6513 50 S 53 0 (6,8 0511 Dlho (61 p (S5 sl 5 5 0kn 3,557 o ¥ I

Sl el 31 e sl Xl 31 3 e x ol Bl e x e 3 s Sl 4y
(Mean) Additive Dominant effect Additive Additive x Dominant x x2 Dominant
m effect [d] [h] xAdditive [i] Dominant [j] Dominant [L] degree [h/d]
Spike weight (g) aliw 0 3.61+0.15%* -0.72+0.25%* -0.49+0.86™ - 1.59+0.04** -0.33+£0.07** 0.79 ™
Spike length (cm) aliw Jsb 10.36+£0.21%*  -1.44+0.32%* 3.02+0.96* - 4.86+0.32%* -2.28+0.27** 0.28 ™ -2.09
Kernel no./spike aow ysalsslas 56.214£2.67%%  -15.49+4 41% 73.56+12.92%* - 37.62+2.31%* -84.83+£1.38%* 0.07 ™ -4.74
Kernel wt./ spike (g)  alow ;s 4ls 03 2.37+0.08** -0.59+0.13** 3.21+0.51* - 2.47+0.06* -3.52+0.06** 0.00 ™ -5.44
1000 kw (g) GV Oj 33.3543.87%* -3.11+1.88™ 7.20+£6.04 ™ 2.52+4.26"™ -4.55+6.23™ - 0.51™ -2.31
Awn length (cm) Sy Jsb 10.36£0.21* -1.44+40.32%* 3.02+0.95* - 4.86+0.32™ -2.28+£0.27™ 0.28 ™ -2.09
Plant height (cm) Gy gl 63.71+1.89** -8.53+3.10* -13.11+8.47™ - 20.14+1.27** 25.57+1.05%* 547 * 1.51
No. of tiller aoy 3l 22.07£1.38**  -2.30+0.19%** -13.13£1.81%* 5.07+2.86™ - 3.67£31.03™ 0.00 ™ 0.96
Awn state Sy S g 3.70+1.09* -0.95+£0.43™ 3.23+1.72"™ 1.64+1.21™ - - 471" -3.40
Spikelet density ki (ST 5 3.64+0.83** -1.80+0.49% 0.53+1.19™ 1.13+0.97™ 4.39+]1.65* - 0.04 ™ -0.29
Glume color (‘Jlf &, 1.194+0.27** -0.30+0.14™ 0.65+£0.43 ™ 0.33+0.30™ 0.74+0.46™ - 0.34™ -2.16
Kernel color 4ls &K, 1.81+0.29** -0.50+0.14** 0.48+0.45"™ 0.53+£0.33 ™ 1.54+0.47* - 131" 0.96
Kernel coverage als Sassy 1.85+0.10%*  -0.69+0.19** 0.13+0.49™ - 1.48+0.14** 1.00+0.15%** 1.70™ 0.18

ns, * and **: Non significant, significant at the 5 and 1% probability levels, respectively.

Dash (-): These effects did not enter to the model.
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Table 4. Estimation of broadsense and narrowsense heritabilities of measured traits for cross

of Sardari x 14 in bread wheat.

Trait i P 3R> f;’-’uw %) o5 62,-'-’uw s
(h’n) (h’b)
Spike weight (g) Al 039 0.10 0.64
Spike length (cm) aliw Jgb 0.75 0.78
Kernel no./ spike Al 53 @l sl 0.41 0.54
Kernel wt./ spike (g) aliw )5 413 05 0.17 0.83
1000 KW (g) FRNYETH 0.31 0.33
Awn length (cm) Sy Jsb 0.25 0.81
Plant height (cm) G i) 0.31 0.62
No. of tiller ey 5l 0.19 0.77
Kernel coverage gl Sasy 0.58 0.70
Awn state Sy S g 0.23 0.40
Spikelet density ol (S5 0.12 0.49
Glume color g 0.48 0.72
Kernel color als oK, 0.42 0.48

J_f,";.x_ilj)“u;g;&lj‘;uoj}Ub&ﬁ &) m S [N] L s e 53 [d] 3lie 0595 5 55

uf,.il_aﬂﬁ\,;j__;awc_:au..uhu@q- 3 b odalie 4oy Slai g 45y p LSl Slaw
Az Sy s Hl s gy ol gl OLs 1y (Gene association) Lay ;:w ¥ Jou>)
45\;&,”,1?&”%{.5!;‘&%,:@) Wausﬁl}jl‘guojﬁssb)l,&@.ﬂ@
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Table 5. Variation components for measured traits for cross of Sardari X 14 in bread wheat

oSty Sl e Sl obols oLl Ol il Lo 2o
Trait Cie s e s el o 53! e W
(EV) (F) (H) (D)  FADxH)* (H/D)"
Spike weight (g) Al 039 0.69 -0.03 1.03 0.19 -0.06 232
Spike length (cm) alow Jsb 0.76 0.37 0.13 2.64 0.63 0.22
Kernel no./ spike alew ysals sl 181.55 -19.24 47.76 161.13 -0.21 0.54
Kernel wt./ spike (g) Al 53 &l O 0.17 -.005 0.63 0.17 -0.15 1.92
1000 KW (g) alsVeer 0js 3678 3.47 0.93 17.28 0.86 0.23
Awn length (cm) S, Jsb 1.01 0.25 2.97 1.31 0.12 1.50
Plant height (cm) eyl 7710 5.04 61.00 62.54 0.08 0.98
No. of tiller ool -1.63 -0.01 4.15 1.33 -4.27 1.76
Kernel coverage Gl Sz 0.23 0.03 0.08 0.43 0.16 0.43
Awn state Sy Can s 3.20 -0.04 -0.72 1.66 - 0.00
Spikelet density aopkin oS 5 1.80 0.06 1.28 0.43 0.08 1.72
Glume color r,lf &y 0.20 0.01 0.04 0.02 0.50 1.41
Kernel color 6l &, 0.20 0.00 -0.02 0.17 - 0.00
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Table 6. Estimation of gene number (effective factors) for measured traits in cross of Sardari x 14 in bread wheat

(Formula') 'J,

Trait Cde 1 2 3 4 5 6
Spike weight (g) alow 059 1 1 2 1 1 1
Spike length (cm) i J b 1 1 1 1 2 1
Kernel no./ spike aliw 5 4l sldw 1 1 1 1 1 2
Kernel wt./ spike (g) Al 53 415 O 1 1 2 1 1 1
1000 KW (g) Qs Ve Oy 1 1 2 1 3 1
Awn length (cm) S,y Jsb 1 1 1 1 1 1
Plant height (cm) G plisl 1 1 2 1 2 1
No. of tiller oy 3l 1 1 1 1 1 1
Kernel coverage als Sady 1 1 1 1 2 1
Awn state Sy Caned g 1 1 4 4 4 1
Spikelet density aplin oS 5 1 1 1 1 1 2
Glume color 8 K, 1 1 3 1 3 1
Kernel color $ls &K, 1 1 1 1 1 2

1-1:n=(ppa-pp1)*/ [ 8 (8,2 8%F1) ]

2:n=(ppa-tp1 )/ {8[8%k2-(0.58%+0.258%,) ]}

3n:(HP2'HP1)2/{8 [(62BC1+ 52302)]}

3

41:(MP2'MP1)2/ { 8[(82BC1+ 82BC2)‘(82F1+ 0.58%+0.5 821)2)]}‘
S:n= (e -pe )/ {41(8%ci—0.5(8%+8%1)]}
6:n=(pp2- pr1 )/ { [4(3%sca— 0.5 +8% )1}

sld= .(Mulitze and Baker, 1985) das OLi >
oS S s 4 58 Il > (S5 Jale
S ol 53 5 LBl or oga sl 358 o0 o Lalid
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Gene action for some quantitative traits in bread wheat: Sardari * Line No.14 Cross

K. Mostafavi', A. Hosseinzadeh?, H. Zeinali Khanghah3

ABSTRACT

Increasing of yield is the most important objective of plant breeders in breeding programs. However, yield is
a complex trait and includes several quantitative components. Its inheritance is polygenic, hence studying and
improving the associated components to yield would promote yield. The objective of this study was to study the
inheritance of quantitative traits in bread wheat using generations mean analysis (GMA). Sardari cultivar and
inbred line 14, with different characteristics were crossed to develop the F1 generation. The F1 plants were
selfed and backcrossed to both parents to produce F2 and backcross generations, respectively. All generations
(F1, F2, BC1 and BC2) along with relevant parents were planted in field experimental station, Faculty of
agricultural Tehran University, using a randomized complete block design (RCBD) with three replications.
Generation mean analysis was performed using scaling test which asseses all generations simultaneously. The
generations mean squares of the following traits: spike weight, plant height, number of kernel per spike, kernel
weight per spike, 1000-kernel weight, awn length, spike length, awn status, spikelet compactness, kernel color,
and number of tillers, were significant. The minimum number of genes controlling these traits, were 2, 2, 2, 2, 5,
1,2,4,2,2,2 and 1, respectively. The average of broadsense and narrowsense heritabilities were 62% and 33%,
respectively. Gene effects including mean, additive, dominance, epistasis effects as well as additive x additive,
additive X dominance and dominance x dominance were observed for all traits. For awn length and number of
tillers, additive and dominance effects and for other traits except awn status and glume color, the epistasis effects
(specially additive x dominance and dominance X dominance) were determined as the most important effects in
controlling the heritability of these traits. For spike weight, spike length, kernel weight per spike, awn length,
plant height, spikelet compactness, and kernel color additive effect was more important than dominant effect.

However, for number of kernel per spike dominant effect was more important than additive effect.
Key words: Generations mean analysis, Bread wheat, Gene effects, Number of gene, Heritability.
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