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Table 1. Relative economic values of the studiaiistifor different selection indices

Traits Index 1 Index2" Index3™ Index4™ Index5™
. ~‘ ‘ .
B 93 L S 0.01 0.61 0.88 0.85

Grain number per plant

(£.5) 525 ,Shoe 1 0.09 0.31 0.89 0.83
Plant yield (g)

(p 5 s 152 0is 1 0.1 0.17 0.96 0.15
1000 — grain weight (g)
(Grail) . S S s 1 0.1 0.05 0.89 0.09
Flag leaf sheath length (cm)
Olse y2 o) ails o ,Slae 1 1 1 0.93 1

Grain yield (ton/ha)

* Partial regression coefficients for entered traitstepwise regression model and 1 for grain yiél&tandard
partial regression coefficients for entered traitstepwise regression model and 1 for grain yi€ldBroad sence

heritability of the traits;™ Phenotypic correlation coefficients of the traifgh grain yield.
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Table 2. Direct and correlated response to seledtiothe studied traits in bread wheat

. iinns gasly oy & pdilyy e S . et SRS e S
Traits . o Correlated Genetic Relative efficiency of indirect selection
Direct response Narrow sense heritability ; ) .
response correlation to direct selection
LS o 55) ails o ,Shoe 2.59 0.47 i ] )
Grain yield (ton/ha)
(05) hol abiw (sladils 35 0.22 0.4 1.31 0.54 0.51
Grain weight per main spike (g)
(p5) G555 sladils (5 4.29 0.47 1.8 0.69 0.69
Grain weight per plant (g)
Gor yo alls slass 105.72 0.44 2.02 0.80 0.78
Grain number per plant
(p5) &l )l o559 4.69 0.48 0.82 0.31 0.32
1000 — grain weight (g)
G yd aliw slass 1.11 0.32 2.14 0.99 0.83
Spike number per plant
(p5) kol dltw 39 0.23 0.37 1.16 0.5 0.45
Main spike weight (g)
GrogBlo) o2 S 2 Job 0.36 0.19 1.31 0.79 0.51
Flag leaf length (cm)
(o gils) abins Jobo 0.79 0.45 -1.03 -0.41 -0.40
Spike length (cm)
(p5) 69255 o ,Shes 8.49 0.45 1.8 0.71 0.69

Plant yield (g)
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Table3. Coefficient of different under studied tsddased on selection indices in bread wheat lines

Cho Y Ui o] Y e — o] S~ S g e ls
Trait Smith—Hazel I  Smith—Hazel 22  Pesek — Baker Optimumindex
(p5) hol als slaails (5 49.11 21.35 -2.58 -
Grain weight per main spike (g)
(5 6555 slaals (5 16.23 7.34 -0.7 -
Grain weight per plant (g)
Wy Al slases 0.31 0.13 0.03 -0.02
Grain number per plant
(05 s 52 (335 -0.09 0.006 0.33 -0.03
1000 — grain weight (g)
W 5o Al ol 16.53 7.32 0.58 -
Spike number per plant
(05 kol ales 055 -145.08 -65.12 7.72 -
Main spike weight (g)
Gratblo) 22 S p Jsb -1.97 -1.27 -1.37 -
Flag leaf length (cm)
(o giils) alw Jsb -10.77 -4.67 2.75 -
Spike length (cm)
(#5) 655255 5 Slas 0.22 0.11 0.13 -0.06
Plant yield (g)
Gostle) oz p S B Jsbo - - - 0.004
Flag leaf sheath length (cm)
(LS o o) dils o Slas - - - 3.58

Grain yield (ton/ha)
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" Smith — Hazel 1: The economic weights for alltgan this index werre equal to ofie,Smith — Hazel 2: Narrow

sense heritability of the traits was used as tlm@aic weight,” : Optimum index: This index was constructed

based on the entered traits to stepwise regressael together with grain yield and the partialresgion

coefficients of traits (1 for grain yield) were cidiered as economic weights.

o g st Cedle b1y (2035 a4 el o yiin 450G 4w (Granateet al.,, 2003 ., Kea ¢ &bl
weild Cuite Coodle b 4SS slaails slows o ] ) Iy by 9 )0 — Sy o J i — ool 1335 el
olBl el S Sy a3l lil QBT cnl b ol 4w Gl @b 5l S 2l g enn D8 0
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Table 4. Grain yield and selection indices in 3teaenotypes compared with control varieties eflor wheat

S IED) wls o, Slos eegioled ) Jpem Cuenl Gusiio)led ¥ e luenl igioled S-Sy Gsioled At a3l Guigosled
Genotype LS s o) Genotype No.Smith — Hazel 1 Genotype Smith — Hazel 2 Genotype Pesek — Baker Genotype Optimum index Genotype
rank Grain yield (ton/ha) No. No. No. No.

1 23.27 293 981.5433 311 426.2203 311 76.98447 195 70.20077 259
2 23.24 249 904.9652 282 393.3471 282 72.1181 42 47697 249
3 23.23 311 781.8337 195 339.0583 195 70.04416 274 58.90899 138
4 21.91 259 767.6012 249 330.9348 249 68.13756 169 58.74347 293
5 20.98 128 669.841 293 284.6632 293 67.5912 152 .83588 128
6 20.75 138 605.4451 125 258.5167 125 66.59064 172 56.74248 311
7 19.55 247 532.3935 145 228.1253 145 65.97152 128 50.52582 247
8 18.72 294 521.3376 288 221.1543 288 65.67306 142 50.19883 294
9 18.43 282 501.918 200 211.943 200 65.61015 249 .16484 35

10 17.57 91 488.4582 59 207.6854 59 65.60023 309 .98483 91

11 17.30 35 457.7422 142 194.9828 142 64.97299 305 41.78963 125
12 16.76 125 456.6485 301 193.009 301 63.16696 67 1.77361 153
13 16.42 288 438.9137 258 186.6321 85 63.01252 294 41.75183 76

14 16.39 76 438.4879 85 184.733 172 62.84708 282 .60416 282
15 16.28 142 437.9625 172 182.5431 258 62.71354 247 41.25387 124
16 16.12 124 425.5188 220 180.3569 220 62.00771 106 41.03471 216
17 15.89 301 412.0865 124 173.8794 124 61.08442 156 40.28689 142
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Table 4. Continued aolol -f Jgo
S A wls o ,Slos eEgioled ) pe — luenl Ggioled ¥ Jrem Caenl Gadsiso)led S Sy Gy oled A atlh Gaie) o)led
Genotype LS s o) Genotype No.Smith — Hazel 1 Genotype Smith — Hazel 2 Genotype Pesek —Baker Genotype Optimum  Genotype

rank Grain yield (ton/ha) No. No. No. index No.
18 15.87 145 393.8828 247 164.7301 131 60.35526 138 39.94591 298
19 15.68 153 392.1866 131 164.2075 247 60.26916 318 39.46455 149
20 15.65 216 384.5652 153 162.3771 153 60.15233 30 38.94384 306
21 15.43 131 370.0934 273 155.4654 273 59.68675 271 38.80112 145
22 15.41 195 345.1671 179 142.3013 179 59.29999 35 38.45109 273
23 15.16 109 329.089 216 138.2229 216 59.02612 266 38.39536 288
24 14.93 172 319.771 91 132.3238 74 58.74644 293 51371 131
25 14.81 298 313.5985 74 132.2595 91 58.7453 263 49873 136
26 14.69 4 311.8069 128 128.1885 128 58.63752 124 7.48382 4
27 14.56 149 309.0043 109 127.3065 292 58.62416 57 36.80295 109
28 14.45 273 306.3332 25 126.8007 25 57.86428 201 6.77813 301
29 14.14 179 303.1683 292 125.6451 151 57.60559 60 36.71333 25
30 14.05 25 299.0376 151 124.609 109 57.54444 220 36.51938 185
98 9.81 o9, 52.02 09, 30.87 09, 52.78 o9, 24.67 o9,
147 7.45 b -87.36 S -96.93 S 43.3 b 17.799 b
70 11.27 oMo 54.57 RIS 28.12 RIS 58.11 oMo 26.8 oMo
153 7.26 Aol -46.24 . -60.16 . 48.28 Aol 16.27 e
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Table 5. Evaluated parameters for selection indiceisgrain yield of bread wheat under drought stres

o bl sl el )y wls 8 Shae (sl paine ol

V Jped — ol

NI CIN R ST S e

Evaluated parameters Direct selgction for grain Smith — Hazel 1 Smith — Hazel 2 Pesek — Béker Optimum
yield index
S ey 9.3 15889.56 3066.07 7.36 79.7
Genetic variance
o ‘sﬁ%@"‘_ﬁ - 0.47 0.43 0.43 0.30 0.47
Narrow sense heritability
Genetic correlation with - 0.84 0.85 0.59 0.98
grain yield
Hoed Gy - 2.09 2.1 1.23 5.15
Correlated response
prdine yof (i3S S
Relative efficiency of - 0.81 0.81 0.47 0.996
indirect selection
saepY o Sles 5 p 2y
basls 4 Cons bl
Relative superiority of 92.74 76.3 76.3 55.53 91.39

grain yield in selected
elite lines compared to
control varieties
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Table 6. Expected efficiency of selection indexdach trait AG) and for all traitsAH)

AG
ot ol dlcws sladils 59 4SS slaails 39 wig jo ailo slaws  alls Jlie 59 e yo alw dlaws Lol aas 54
Index Grain weight per Grain weight per Grain number 1000- grain Spike number Main spike
main spike (g) plant (g) per plant weight (g) per plant weight (g)
Ve —Consl
J’& i 14.11 117.37 66.05 -0.17 53.25 -52.43
Smith — Hazel 1
Y s — ool
J’& - 6.2 52.99 28.54 0.01 23.69 -23.82
Smith — Hazel 2
e Sy 0.4 -1.82 1.72 0.92 0.56 1.38
Pesek — Baker
e 2L - - -2.42 -0.09 - -
Optimum index
Table 6. Continued aolsl -F Jga
AG
oals o S o _ G5 3 ,SLos S B ok als 5, Slos
Index - bt Jsb . Gl o2 ) .
Flag leaf length . 5 OLSe ) o) AH
(cm) Spike length (M) o -1t vield () 129 leafsheatl oy viold (ton/ha)
y 9 length (cm) y
\ Yy — o]
J’& i -3.95 8.5 2.72 - - 205.45
Smith — Hazel 1
Y Yy B
J’& i -2.58 3.67 1.36 - - 90.07
Smith — Hazel 2
S Sy -0.74 1.38 0.68 - - 3.67
Pesek — Baker
e e - - -0.67 -0.0005 18.45 15.27

Optimum index
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Abstract

The most effective approach for genetic improvenadrgrain yield as a polygenic trait is indirect
selection by other traits and simultaneous seledtased on the suitable selection indices. Thectige
of this research was to select the elite lineseath wheat by selection indices approach. 305Imee
of bread wheat derived from a cross between RosHaalat as well as four check varieties, Roshan,
Falat, Mahdavi and Shahpasand, were evaluated asginented design at research field of Shahid
Bahonar University of Kerman 2013-2014 growing seasn order to apply drought stress, irrigation
was cut-off at the emergence stage of the spikegaaoh yield and other agronomic traits were
measured. Among the studied traits, grain weigimaih spike, grain weight of single plant, numbfer o
grain per plant, 1000- grain weight, number of sppler plant, main spike weight, flag leaf lengthke
length and plant weight showed highly genetic datiens with grain yield. Direct and correlated
response to selections for grain yield for theaistiwere calculated. The results indicated thatlbvar
of spike per plant and number of grain per plamt thee highest efficiency for indirect selection.eTh
different selection indices constructed by theagshad the high genetic correlation with graieldi
Moreover, relative efficiency of selection and estgel gain of selection index using the Smith-Hazel
index was higher than the Pesek-Baker index. Therefising the optimum index can be effective in
breeding programs of wheat to improve grain yiaetder drought stress. Finally, 30 elite lines were
selected based on each selection index and fromcihimparison, seven superior and promising lines
were identified for further evaluations and introtion to farmers.

Keywords: Cut-off irrigation, Pesek-Baker index, Simultanesetection, Smith-Hazel index
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