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Table 1. Name and pedigree of the parents crossiksi experiment

Ay o les Ay sl
Parent No. Parent name
1 KARIM POy
5 CHEN/AEGILOPSSQUARROSA(TAUS)//BCN/3/VEE#7/BOW/4/PABR
CMSS93 B01854T- 040Y-8Y-010M-010Y-010M-10Y-0M-4KBOYKBY-OM-OHTY

3 AFLAK S

4 KOUHDASHT ChomsS

5 PASTOR/2*SITTA//PBW343*2/KUKUNACMSS04Y00333S-099Y30ZT M-

099Y-099M-3WGY-0B
6 DAMARA-6 ICW99-0427-8AP-0AP-0AP-3AP-0AP

Ahmadiet al., 2003; Heidaret al.,) s ,s 5,55

2006; Mousaviet al., 2006; Mohammadi and

Khodambashi Emami, 2008; Golparwiral.,
(2011
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Table 2. Analysis of variance for wheat morpho-pbipgical traits in 66 partial diallel

Mean square <le e (Slee

Sl ailie ©oly] az o
Source of variance df PL SL PH GFP DM DH SGV

Replication | S5 2 0.88 0.028¢ 0.38¢ 0.00%s  0.095¢ 0.00r* 0.023s
Genotype s 20 26.20° 4.56" 129.81 4.07" 5.75" 1287  goir

Error bl slas 40 0.19 0.16 0.58 0.54 0.29 0.3 0.061

# % NS
3

O N N e N e DI SO ST
o599 b Sy U 59, DM cails (s s 0,98 Jsb GFPwig glis )| PH caliiws Job SL JSilay Jobo PL 53l sl L aslllas 5,50 lio
amalS 0, o038 SGV b 00l b 59, DH

ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.

The traits studied are including: PL, peduncle thn&L, spike length; PH, plant height; GFP, Grfilimg
period; DM, days to maturity; DH, days to headi8&V, seedling growth vigor.

Table 2. Continued aolol =Y Jgo=
) Mean square ol e Sk
Ol s i byl az o
Source of variance df GY TGW GL CT CC ELS
Replication | s 2 44.02¢ 0.548¢ 0.0022¢<  10.0T 0.012¢ 0.018¢
Genotype s 20 3561.88  12.44° 0.115° 3.15° 13.01° 28.28
Error bl slas 40 109.72 0.169 0.0021 1.04 0.995 0.16

AR NP AN I [ E N R AP PO KPS PSSOV ¢ PV ;s
zo> Jsb ELS ( Lég IS s5:e CC 555 slod CT wails Jsb GL cails 52 (56 TGW (ails 5 ,Shoe GY 151 il ) le andllas 550 Slao
oz Sl ek
ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
The traits studied are including: GY, grain yieldGW, thousand grain weight; GL, grain length; Canapy
temperature; CC, chlorophyll content; ELS, extradength of spike from flag leaf.

Yts



VWAF 50l [pgu o,leds [niian 0,50 [E cliniss Hlisls jloslinal b pass lao (5 (S slo il b 0,0

layT 51 ol sl B2 g lly il 50 paiS o35l 5ud98 )50 Do o (g ,S 03Il (5 Sile -1 Jgur
Table 3. The measured mean of wheat morpho-phygaalbtraits in the six parents and their crosses

ol

Parents GY TGW GL CT CC PL SL PH ELS GFP DM DH SGV

J |
1 1 260.00 32.54 7.15 28.18 4540 30.50 9.45 82.00 12.45 41.50 143.00 101.50 5.00
2 2 206.00 26.75 6.75 25.85 43.70 31.00 10.00 86.80 22.90 40.50 145.00 104.50 3.25
3 3 201.00 24.50 6.55 25,58 50.70 30.35 9.40 85.50 21.40 36.00 147.50 111.50 3.25
4 4 255.00 27.66 6.20 24.20 50.25 33.40 12.60 86.80 26.55 39.00 145.50 106.50 4.00
5 5 265.50 28.47 6.50 24.43 4955 30.50 9.40 89.30 22.00 40.00 142.50 102.50 2.75
6 6 265.50 30.47 6.35 23.80 4525 33.95 12.40 108.15 25.50 41.00 144.50 103.50 4.75
2 1 195.50 28.44 6.30 24.35 44.00 31.00 10.05 93.30 20.50 40.00 144.50 104.50 3.00
3 1 190.00 28.28 6.50 23.90 5055 33.50 11.05 86.80 24.40 39.00 147.00 108.00 3.00
4 1 248.50 30.25 6.55 23.95 4895 33.60 13.25 104.80 30.35 41.50 14550 104.00 4.25
5 1 179.00 32.05 6.85 23.33 48.00 33.00 9.40 101.30 23.50 41.50 14550 104.00 4.00
6 1 155.00 27.35 6.55 2490 47.60 29.60 13.00 92.80 23.90 39.00 145.50 106.50 3.75
3 2 191.00 22.11 6.80 2240 48.00 37.85 12.60 95.50 27.70 39.00 147.00 108.00 3.00
4 2 17550 26.43 6.40 23.35 5060 34.85 12.20 93.15 24.50 38.50 145.00 106.50 3.75
5 2 190.50 27.47 6.80 2243 53.20 30.20 12.45 87.00 23.70 38.50 14450 106.00 3.00
6 2 235,50 26.21 6.80 23.60 47.60 32.30 10.10 10250 28.70 40.50 144.00 103.50 4.00
4 3 261.00 24.99 6.60 23.38 50.30 33.15 10.30 96.00 23.70 39.00 14250 103.50 4.50
5 3 156.50 25.63 6.45 23.70 50.20 34.60 11.15 95.30 23.00 38.50 148.50 110.00 3.75
6 3 162.00 27.48 6.70 23.43 48.10 41.45 9.60 106.00 22.65 40.00 144.00 104.00 5.00
5 4 27550 27.31 6.35 24.48 49.65 42.35 7.75 104.15 28.20 38.00 142.00 104.00 4.25
6 4 279.00 25.63 6.50 24.88 52.15 3250 10.20 97.30 23.50 40.50 143.50 103.00 4.00
6 5 239.00 29.74 7.00 24.03 50.85 39.00 11.70 108.00 28.40 41.50 145.00 103.50 3.75
Min Jlas 155.00 22.11 6.20 22.40 43.70 29.60 7.75 82.00 12.45 36.00 142.00 101.50 2.75
Max S8l 279.00 32.54 7.15 28.18 53.20 42.35 13.25 108.15 30.35 41.50 148.50 111.50 5.00
Mean Solea 218.40 27.61 6.60 24.20 48.79 33.75 10.86 95.35 24.17 39.67 144.86 105.19 3.81
Standard deviation Jlxs Gl il 42.20 2.49 0.24 1.26 2.55 3.62 1.52 8.10 3.76 1.42 1.70 2.53 0.68
LSD1% s gime B JBlas 29.81 1.17 0.13 2.90 2.84 1.26 1.16 2.16 1.16 2.01 1.54 1.56 0.70

Jsb GFP (o> 5, S 5l b 9> Jsb ELS s, elis | PH alow Jsb SL (Sl Jsb PL ¢ L3515 s95e CC (2 sl CT s Job GL wails Jl58 050 TGW wails s ,Shoe GY 3l wiles le anlllas 8,40 Slaw
Azl w005 SGV il 50l b 59, DH «Sujslsa5ed (S, b 59, DM s (s 090

The traits studied are including: GY, grain yiel@3W, thousand grain weight; GL, grain length; Canapy temperature; CC, chlorophyll content; PL,ymede length; SL, spike
length; PH, plant height; ELS, extrusion lengttspike from flag leaf; GFP, Grain-filling period; DMays to maturity; DH, days to heading; SGV, segdjrowth vigor.
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Table 4. Significant test of regression coefficgeot Wr/Vr for wheat morpho-physiologic traits imet six
parents and their crosses

Trait Cdo btg t-value (H: p=0) t-value (H: p=1)
Seedling growth vigor azals ol o,ad 0.88 £ 0.229 3.84 0.51%
Grain-filling period &l o 0,98 Job 1.020 +0.220 4.636" -0.091s
chlorophyll content Jedg IS sgime 0.974 +0.073 13.342 0.358*
Canopy temperature 2l sl 1.070 £ 0.137 7.810 -0.511s
Grain length als Job 1.091 + 0.115 9.487 -0.7971s
Grain yield als s Slee 0.684 = 0.228 2.995 1.379¢

TN 970 Jleiml zakaw jo s cixs g o Soe ol Say g

#

3

ns

ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
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Table 5. Analysis of diallel data for wheat morptoysiological traits in the six parents and theirsses

Slpeeis olie 1
et e shleze ooy GFP CcC CT GL GY
Source of variation df
A 2 0.03 0.09 0.01" 10.0I° 0.00T° 44.13"
Replication
== 5 167° 938 2692 338 019" 5086.34
Additive effect (a)
(el S 15 045 187 829 307 009" 3053.73
Dominance effect (b)
e 1 020" 004° 30.67° 2006 0.0I° 9485.75
Directional dominance effect {b
o s e lags o) i 072 174 430° 367 017" 222514
Gene distribution among thparents (b)
sl e Sl ouilecdly 0.28° 214" 80" 085 005 279939
Effects of specifigenes (b
alesl sl 40 007 055 1.00 1.04 0.0022 109.72

Experimental error

TN 970 Jleiml zakaw jo s cixe g o Soe o S g

#

3

ns

wils Jgb GL ¢ o955 slos CT sy IS sg3ome CC cails yais s 0,90 Jobo GFP amals i) o038 SGV 55l wiles e addllas 90 Slao

ails o ,Sles GY

ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
The traits studied are including: SGV, seedlingighovigor; GFP, Grain-filling period; CC, chloroplhgontent;
CT, canopy temperature; GL, grain length; GY, graéid.
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Table 6. Estimation of genetic parameters for wineatpho-physiologic traits in the six parents ameirt crosses

Genetic parameters .05 b il )l SGV GFP CcC CT GL GY

Additive variance (D) /3l byl 0.88 £0.17 3.72+0.90 8.67 £1.99 2.05+1.10 0.11 +0.02 856.75 + 207.19

Dominance variance . . . 0.93+0.20 4.09+0.94 15.04 +2.47 4.09 +1.72 0.21 +0.03 5919.97 + 5155

(Hy)
. ! Ll S
Dom'”a&cs vanance - o= "ST S 0654014 3.46+0.73 13.58 £2.07 2.0 117 0.14 +0.02 4279.99 + 406.3
lle
Relative frequency of . 5 1
- L el 8,UT il oS
dominant and recessive e 0.79+£0.19 259+1.07 421 +2.24 2.69+1.64 0.14 £0.03 188.6 + 209.7
alleles (F) =9
Degree of dominance
(DIH,)*8 Cadle az o 1.02+0.10 1.05+0.13 1.32+0.15 1.41+0.38 1.39+0.09 2.62+0.34
1

Proportion of
dominance genes & sboy;cews  0.71£0.02 0.67 £0.04 0.59+0.04 0.73+0.05 0.74+0.02 0.52+0.03
(kd/(kd+kr))
Number of effective
factors (R/H2)
Average direction of
dominance (h)
Heritability of parents
(D/(D+E))
Broad-sense heritability seses s z328l,s  0.92 £0.02 0.88 £0.03 0.93 £0.02 0.65+0.08 0.84+0.01 0.67 £0.01

Narrow-sense
heritability
Proportion of s slaey; cans
dominance and e U] 0.17 0.21 0.23 0.18 0.17 0.18
recessive genes =~ &9 T
wils Jobo GL « 555 sleo CT ( Ldg IS gm0 CC cails (o 0,90 Jobo GFP camals wi) &,08 SGV 15l wiles le andllas 0550 Slao
Al o Slee GY

The traits studied are including: SGV, seedlingwgtovigor; GFP, Grain-filling period; CC, chlorophgontent;
CT, canopy temperature; GL, grain length; GY, graéid.

Sy sla,esbslas 0.116 £0.15-0.04 £0.07 0.83 £0.25 2.66 +0.76 0.005 +0.04 0.74+0.14
Codle cga vy -0.28 £0.15-0.06 +£0.39 3.11 +0.54 -2.59 +£ 0.570.047 + 0.04 -55.44 +£5.59

oly s pdocdl,y 0.97+£0.01 0.94+0.02 0.94+0.02 0.79+0.10 0.97 £0.01 0.64 +0.02

soya> sphycdly 0,49 £0.06 0.44 +£0.06 0.43+0.05 0.18+0.08 0.32+0.04 0.38+0.03

byl 51 ol sla B3 5 lly i 5 paiS So5el b8 )50 oo (sl cpally ;o Codle lacans -V Jgozr
Table 7. Dominance ratios of parents for wheat mosphysiological traits in the six parents and iticepsses

s ‘*-"-“’Lf Ay D8 Al u“‘“ 2 _°)_3° Jsb  Jdo)ls ggime o9lS sloo wls Jsbo Sls oS

. Seedling growth  Grain-filling Chlorophyll Canopy . L
Parents . . Grain length Grain yield

vigor period content temperature

1 0.51 0.71 0.42 0.12 0.46 0.58

2 0.80 0.76 0.013 0.57 0.87 0.87

3 - 0.46 0.77 0.75 0.92 0.72

4 0.99 0.71 0.95 1.03 0.84 0.51

5 0.51 0.43 0.94 1.04 0.60 0.22

6 0.82 0.92 0.46 0.88 0.73 0.24
" The parents studied apeesentedn Table 1. Aload 41 Jgaz 0 axlllas 5,50 ally
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oulyly baolie jo (S mibly iy 36 ) slos L9 I (soiome calls (k090 Jsbo cazal S
Gazrg b olao ol p e 13U g 5zl g e Oty s 55l Vb als o Slae 5 alls Job ¢ o5lS
O Go9ne dlaws Langs Ll (S J S 5 Ll coale J89,S i 4 by (sogee 608y (e
D)8 Slae sl pogar nddly Gl aSloe CI70) 298 sles 4 bgpe jlade (nyeS 5 (+1AY)
(Jed9 S s s pul p 0y90 Jsb cazalS wd,) el ad; Oy Gl Vb peses iyl o

Yo-



\Yar ).ul.: /fﬁ’*’ c)Lo.i: /p.a.mb 0,99 [Ee ulﬁM

JJ'|L§1.> Sleslaul b pasS Slaw (S (Sih slo il b s)sTﬁ

boplr s 4 39 Slio pogad pcdly ol
Slao L8035 003l aS w4y el wlo o Sles
OBl g ail wils o Slae  (Sis 003l 5l in 58
b G )S ol laadl p o Slas ol 5l el
4o ool wlio sliw ,» (Efficient selectionm
shls s ool Cin S bl 1o sole Sl S
5 slap; hwgi g 009 Vb cndily
(Kumar, 2000 s.csu 540

28l o0 azalS 0d) )08 Sdo 4 by @) SO
39 (02,5 ) g (Cbangs) Foles slacusgsy ol jo a8
sl L8 Slaise ‘on Slalads 03,90 5 0 5 SG0 3
g e ST it gl CbansS 08, cnlpls
© <5959 ¥ oojlad (¥ 9 w5 03, S gige
Lo 1) o cpl oaisS J S wolie sl T oy yiion
R 39 Slacies om0 &5 F 5 ¥ lacady) sy
L oy wglie g I Gla JT 51 oS 5 slls canals
Ay Oya8 gl condle - Laoli8l o ColsS pas 4 ax g5
ouls Bdo laoslods joxi 51 (V udgif) S o8, azals
Sho lp Codle Cuns Hlade 0 eS g i O
¥ oslecssl @ baye iy @ apels o) o508
Sl T o itias ols so yLis a5 09 (+/0Y) ) 4 (+/29)
5 0l e (25265 5 (CudiangS 08)) T gy jo G
2970 Ogew S5 a3 e Bl S0 ) slacSes
Wges adnd  die iy jo 1) saiiSdgase cogew g WI
09,5 3,505 Sl 358 JSS @ ol sl 005 Jes

A0 9 F slacuie) aS ams o Lz b -V S
idgs @dly Slaides lae 51 alail (5599 5 FSu03
Glocishy o )0 walie 5 e la T oyt (sl
s ..\;\)9; alo u..\.u.v 2 090 Cao Jf...S 6‘)4 ‘5.4..\.”5
Sged adad Slaisee lawe b ;o 1y W joze 50 S
ol (S5 JS )0 by el 39 Joe Lo &5
Ole CIFY) (S o (JAY) (i Sl Cao
B Rt R e

sl

AA

oS 258 sles sl g bawgie ails o Sles g alls J5bo
O Oliee CIFR) (a s 5 CIVA) G yeS 4S5 pokas w0
Ady D8 g 28l sl Sl 4 bye cod e
Slr soyaz 5 opee NSy lie g azalS
3 0g /YA 5 < IEY L plp co @ als o0,Slese Cio
6ol olaws lawgs a5 csl BS Jas o,Slee aS Ll
55 e Jalse 3l o (8,0 51 g 09 00 J5S
Getod o aslllas 0y90 (Mol Slge jo e yls I3
2 Sl dawgie egas (6 pdyidly 4 azgi b ol
il i O S5 o adsl o
Sl gt pogar s picdly 4 ol b Grien
2 Se55 ol @l phsl Cand ails » Slas
oSl ool L Wil sed 43,85 sl sla s
S ssite & G aladl Sl gy 5 993 S
ol (Mol atdyiny laes 4 cdo (nl (S
TESCERNE NE S S K PO T S RO [
5 (Egbalet al., 2007 .l,5e0 5 JL3I  pol> gubms
Ol 5o (Heidariet al., 20006 .,5e2 § 5,00
pauS o ails 3 Shes sl 1) (soges s p3udls 5 2V
G (S Sl (3855 A riares Wdged (5155
bl 5 Shee J5S 55 gy il b Sl iy
Singh et al., 2004;) . dixe 5| Sp Slidss
Heidari et al., 2006; Mohammadi and

(Khodambashi Emami, 2008; Sadeghi, 2014

S5 JAS e oy ol e e 2B 2 (S
Oetaze plu ol b g aiils cillas paiS als o Sles
Mahmood and Chowdhry, 2000; Al )—
by il Jee Wlosges olgie a5 (Hamdany, 2010
Sl olay jo o)l (5 age L G ol S 0
5 ol 5o Dglds vy Sl (LB Wlgiee el cnl Jdo
Sysly 4 azg boasl adlas 9y50 ame Lalys
Ay D8 Slie gly Gl oyse (SeBy sl el
e Jed9)S (gime g ails (0l 0)e0 Jsb el
g2y (ol 38l lly ar S (S2al38) 8 el
wlao cpl Sgnpe jehite 4 adgl slods jo 1038 4
4 50 g Al Bl 20 1, (Slamgie s (S 003,
wlao opl sy 3,85 adgl gloJus )0 1035 51 ()l ol
Sl azgs b andh. ol jlasl gollas (o2035 035k



WWAF 50l [pgu o lods /oian 0,50 [ labos

u‘)m 9 (G

Wr

Wr = 1.158Vr -0.297

Vr

b) Grain filling period

Wr

Wr =1.005Vr-0.514

Vr
d) Canopy temperature
Wr b 4 %%
Wr = 0.648 Vr - 646.6
®s
%y
*
]
Vr
L

f) Grain yield

Wr

®5

Wr = 0.884Vr -0.019

vr
a) Seedling growth vigor
W
Wr = 1.0 Vr -1.592 2
., Vi
®s

c¢) Chlorophyll content

Wr

Wr =0.911Vr-0.022

2 Vr
3
L 2

e) Grain length

pasS o anlllae 9590 Slao (61 VI (5, WI (50,5, =) IS
Figure 1. Regression of Wr/Vr for the studied &ait wheat
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Abstract

To assess the genetic parameters of morpho-phggialdraits in wheat, six bread wheat genotypes
and their partial diallel progenies were evaluate@ randomized complete block design with three
replications at Gachsaran Agricultural ResearcktiddtaGachsaran, Iran, in 2013-14 cropping season.
Regression coefficient indicated there were notdhsumptions of additive-dominance model for
number of days to flowering and maturity, plantgingj spike length, 1000-grain weight and extrusion
length of spike from flag leaf. Both dditive andnradditive gene effects played an important role in
controlling the seedling growth vigor, grain-filjnperiod, chlorophyll content, canopy temperature,
grain length and grain yield, but the role of naltiive was superior the additive gene effects. The
average degree of dominance were 1.02, 1.05, 1.32, 1.39 and 1.62 for above mentioned traits,
respectively, which showed the role of over-domagagene action in their controles. The results of
Hayman’s graphical analysis indicated that incregsieedling growth vigor, grain yield, grain length
and canopy temperature by recessive alleles anorogilyll content by dominant alleles were
controlled. The role of non-additive and over-doamice gene action in controlling grain yield showed
the possibility of using the heterosis to improlis important trait in new wheat varieties. The fig®
Kouhdasht x (DAMARA-6 ICW99-0427-8AP-0AP-0AP-3AP-BA and Kouhdasht x
(PASTOR/2*SITTA/l PBW343*2/KUKUNA) due to the hidteterosis and also the highest grain yield
among the all studied genotypes in this reseatdh,recommended to use heterosis phenomenon for
increasing grain yield in wheat breeding programs.
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