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Table 1. Combined analysis of variance of wheded#ht traits by Hayman method under non-stress and
salinity stress conditiond

L ooloss
. az e . e HRW Al do 1y o Sles
Ol gl o &El No. of S s Jsb O gt s .
ot ol - - Peduncle . . 100 grains . . . ails
Source of variation Height tiller per Spike length : Biological weigh o
plant length weight Grain yield
e
T 6583* 143.79* 3523# 451.29# 10.7%* 52868.39* 12630.4"
Environment (E)
S 48 62.0"  4.47%  6.19% 0.47% 0.29% 11015.3%  1898.6%
Genotype (G)
a 6 343.0% 18.64™* 24 8% 0.93s## 1.63# 45510.9# 7715.9##
b 21 18.0° 1.6 1.36 0.12s 0.07s 3481.05° 549.0°
b1 1 32.9% 0.08° 2.23s 0.03s 0.19% 87.53° 384.8°
b2 6 23.65 2.1 1.170s 0.13 0.07s 3530.92s 469.46°
bz 14 14.6°5 1.49' 1.43s 0.12s 0.08" 3702.07 594.9s
c 6 60.9* 2.72rs 187 1.05%#* 0.3% 15743.3## 2908.1##
d 15 10.3%  3.33# 0.94s 0.359s 0.07s 5873.85° 1057.2s#
(GXE) laysre x Y] 48 20.21# 1.44% 1.66 0.23* 0.09* 3595.73* 511.48*
(E x a)a Xlasw 6 46.9%* 1.54%# 3.14 0.45* 0.13 2102.32# 324.58*
(E x b)b Xl 21 25.09%  1.64* 1.81s 0.13 0.08 5033.39* 653.63*
(E x by) b1 X laee 1 122.32% 1.95s 1.710 0.08° 0.01s 15105.87* 1725.49*
(E % b2) bz X lay>e 6 16.25° 1.09 0.08s 0.1ms 0.02s 737.97 215.8%
(E % bs) bz X Lo 14 21.93% 1.86% 2.56 0.15 0.17# 6154.83% 764.7*
(E % ¢)C xlas 6 7.86° 0.37s 2.01s 0.23# 0.06 560.76° 262.57*
(E x d)d Xl 15 7.625 1.54%* 0.72s 0.29* 0.08s 3394.34% 486.8"
e 090 8 4 13897 361 28.43 1.98 0.88 4607.16 648.39
Replication (R)/E
& Xlae 09,0 LS 24 19.05 0.48 1.22 0.04 0.07 789.43 67.52
(RIE x a)
b XL, 090> )5 84 9.07 0.58 1.06 0.09 0.04 564.89 70.81
(RIE % b)
b1 xbee 590 S5 5.34 0.33 0.25 0.02 0.01 845.67 18.84
(R/E x h)
bz x L 090 )% 24 12.18 0.38 1.16 0.1 0.07 395.92 69.31
(R/E x )
b X Lo, 09,° % 56 8.01 0.69 1.08 0.09 0.03 617.25 75.17
(RIE x by)
CXbme 0920 o4 5E2 035 0.92 0.07 0.07 605.2 109.33
(R/E x c)
A Xhaommo 59,0 )15 60 8.61 0.55 1.52 0.06 0.05 611.91 72.45
(RIE x d)
Je.LI;)" sl 192 9.75 0.53 1.21 0.07 0.05 612.69 75.73
rror

Tobs o slogine catia M g ® s b 2l Jlie 31 400 50 0gasT LY 570 Jloio zslaw 53 s simn 5 o sinan i iy % 5 * 10

o plesl base X gy Blite 51 pln 00 oeesl U7 Y 570 Jlos!
ns * and™: Not-significant and significant at 5% and 1% pabllity levels against the interaction of termstwit
environment, respectively;and* significant at 5% and 1% probability levels agaimsoled year interactions,
respectively.
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Table 2. Genetic parameters of different charagttes in wheat genotypes by Hayman method undesstress

conditions
el BN VY K K A AR A IR T T
Genetic Height  Peduncle length Spike length No. of tiller 100 grains  Biological .. yield
parameter per plant weight weigh
D 14.24 1.64" 0.17" 1.37" 0.09" 2857.48 442.39"
F -2.2% -0.7ms 0.08" 1.24" 0.02 1633.28 211.27
H1 4.8 -0.95% 0.068" 0.81 -0.01%s 1455.38 247.8
H2 5.9% -0.37s 0.08% 0.49% 0.0 1104.71 170.36
h? 0.72s -0.52%s -0.01s 0.13% 0.0 933.78 25.99%
E 3.23" 1.07" 0.05" 0.18 0.02" 242.46 27.02
(H/D)Y2 0.58 0.0 0.62 0.77 0.0 0.71 0.75
(H2/4Ha) 0.29 0.1 0.19 0.15 0.05 0.19 0.17
Ko/Kr 0.76 0-0 2.32 .85 0-0 2.34 1.94
(h?H2) 0.13 1.39 -0.19 0.27 -0.13 0.85 0.15
h? 0.63 0.42 0.45 0.43 0.60 0.60 0.69
h? . 0.74 0.48 0.56 0.66 0.61 0.81 0.88
r 0.83 0.29% -0.19% 0.0" -0.39% 0.14s 0.26%
Wr-V; 6.72% 0.43% 0.01 0.10% 0.00" 172787 4213®
t2 5.2 1.59% 8.56 1.12s 0.04% 0.11 0.58%
a 2.33° 0.54" -0.04* 0.03* 0.02 291.33¢ 36.4
(0.61) (0.18) (0.04) (0.14) (0.01) (210.79) (41.86)

dad o le ) gamma TP 2l 5 Conlle BT o ol s Flass ol 3151 305 ol g Ho 5 HA s 2al38 5151 520 ol s D®
b e slapys o L UVE i)l e (H2fAHD) cocdé azp0 Sl (HY/D)V2 el (sllas B (s 0 o o 5 slaplSe
S T(Y 1, Wit V) cially s ol 0 i slay) oolos s Ki/Kr= [(ADH1)Ya + FI(ADH)Y: - F woaials 5 oulysl 6T
il Dl Jwad syl cogas gpicdly Y ho b lasie (55 slaSsh slas (PH) WrtVe zuall 5 cpally oSile o

sy 3 ase 51 (250 AWV sl LS5 (595 bl 4328 WIFVIE S 51 gms 55 o Sl cime 35 (y501 12 agoe

VA 9 10 JLo.o‘ C}.la,a 5 )‘b@&c 9 )L)L;..v.a)...c A o 9

# NS
i

" D additive variance, Hand H dominance variances, F covariance of additive wlitiminance effect,%h
dominance effect over all loci in heterozygous ghds environmental variance, {B)%° mean degree of
dominance, K4H; proportion of dominance genes with increasing decreasing effects, gg, [(4DHy)%2 +
F/(4DHy)Y2 - F] proportion of all genes with positive arebative effects in the parents, r(W+V,) correlation

between parent means with %V, over replications, #H, number of gene blocks exhibiting dominari?cé3

broad sense heritabilitymﬁ_S narrow sense heritability? significant test of regression coefficient fromeofa
statistical test used for absence of epistasisyWanalysis of variance for Wr-Vr over replicatigmsis intercept

of regression line.

s " and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
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Table 3. Genetic parameters of different charasties in wheat genotypes by Hayman method undanityal
stress conditions

R I Y KA RO et Al Lo JPUNN
Genetlc* Height Peduncle length Spike length No. of Tiller 100 grains B|ololg|cal Grain yield

parameter 9 9 P 9 per plant weight weigh y
D 8.78" 0.6" 0.01" 1.24" 0.1" 3120.65 499.87"

F -5.44% 0.09's -0.01 0.07s 0.01s 651.93s 106.74s

Hi 14.43" 0.21 -0.03" 1.18 0.03s 4130.65 580.15"

H2 9.25 0.19 -0.02" 0.98 0.03s 3756.15" 530.49

h? 21.2 0.6" -0.01 0.03s 0.01s 1347.07s 293.83

E 3.77 0.08" 0.02" 0.16 0.02 165.26 23.44¢
(HY/D)Y2 1.28 0.59 0.0 0.98 0.53 1.15 1.08
(H2/4Ha) 0.16 0.22 0.17 0.21 0.22 0.23 0.23
Ko/Kr 0.61 1.14 0.0 1.06 1.28 1.2 1.22
(W/H2) 2.29 3.16 0.43 0.03 0.47 0.36 0.55
hi_s 0.61 0.69 0.20 0.63 0.65 0.56 0.59
hf,.s 0.76 0.80 0.28 0.85 0.74 0.93 0.94

r -0.74¢ -0.83 -0.38® 0.63* -0.09® 0.1e* -0.03®
Wir-Vr 10.34s 0.01s 0.00 0.19% 0.001s 664884 15079°
t2 0.07s 0.19 2.12s 0.01s 2.2 0.03s 0.04

a -2.07 0.1" 0.0 0.13¢ one -25.36¢ 51.44¢
(1.53) (0.04) (0.0) (0.21) (0.01) (543.18) (79.24)

aan e 5l pgeme Pl 5 cndle BT o uillse F oy cnndle 3151 o8 ouills Ha g Ha oy oaliil 3151 o5 (il s D *
bl slays camd b UiVG 3, eess (H2/AH1) coodlé ax o Sl (HI/D)Y2 (ool sllas B cwsSsjo i <l 0 55 slog, 5
Ston T(Y 1, WikV) (pally o Cslie 4 LIl slagyy (ooles cos Kp/Kr= [(ADH1)Y2 + FI(ADH)Y2 - F] wasals 5 oanliél b
il D2 wad o5l cogas cpicily b2 cho b ladie 55 slaSsh slas (PH) WrkVe 2l 5 cually oSils o
sy 3 ase 51 (2,0 AWV sl LS5 (55, iloly 2528 WV S, 51 gms 5 5 o Sl cime 351 (yg0T 12 agoe
TN 970 Jleiml zakaw 4o o sire g o gime s o gay FF g TS
* D additive variance, Hand H dominance variances, F covariance of additive witiminance effect,?h
dominance effect over all loci in heterozygous ghas environmental variance, {B)%° mean degree of
dominance, KH4H; proportion of dominance genes with increasing decreasing effects, JfKg, [(4DH1)% +
F/(4DHy)Y2 - F] proportion of all genes with positive arebative effects in the parents, r(W+V,) correlation

between parent means with %V, over replications, #H, number of gene blocks exhibiting dominari?cé3

broad sense heritabilitymﬁS narrow sense heritability? significant test of regression coefficient fromeofa

statistical test used for absence of epistasisyWanalysis of variance for Wr-Vr over replicatigmsis intercept
of regression line.

ns * and™: Not-significant and significant at 5% and 1% pablity levels, respectively.
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Figure 1. WV, graph for the studied characteristics of wheaeumbn-stress and salinity stress conditions in
parental cultivars, Falat, Bam, Ghods, Roshan, Keyjr and Pishtaz. A) Plant height under non-stres
condition, B) Plant height under salinity conditi@) Peduncle length under non-stress conditiorR&juncle

length under salinity condition, E) Spike lengtldannon-stress condition, F) Spike length undenisal
condition.
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Figure 1. Continueds) Tiller number under non-stress condition, HjefFinumber under salinity stress

condition, 1) 100 grains weight under non-stressdition, J) 100 grains weight under salinity stregsdition,
K) Biomass under non-stress condition, L) Biomasseu salinity stress condition.
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Abstract

Salinity stress is one of the serious threats ifgin productivity of crops, especially in wheat deeg
staple food for world population. Understanding ittteeritance of yield and yield components is very
important in wheat breeding programs for salinietance. In this research, to evaluate the geitmnac
of yield and yield components, seven Iranian whaklivars including Falat, Bam, Ghods, Roshan, Arg,
Kavir and Pishtaz along with their crosses weréivated in randomized complete block design with
three replications under both normal and salirtityss conditions at National Salinity Research @ent
Yazd province, Iran, in 2014. All initial assumpitgfor the traits were indefeasible, therefore doetb
analysis of variance was done based on Jinks-Hayapproach. The results of analysis of variance
showed that all traits including grain yield, bigical yield, tiller number, peduncle length, plaeight
and 100 grain weight had significantly simple aigdditeffect “a” and “a x environment” interaction
effect. Also, the simple effect okbwvhich is equal to specific combining ability in thed 1 diallel
analysis, and its interaction with environment wagrificant for all studied traits. Significant™and
“bs” terms indicated the important role of additivedatominance effects in the inheritance of trait in
both conditions. In this research, the cultivar fRoshad the best combining ability for yield, biana
and tiller number. Generally, the gene type fortealing traits, gene action, potential of dominanc
and recessive genes in parents, maternal effedtadtitive and dominance effects were differentennd
two environmental conditions, non-stress and dslstress. Estimated high broad sense and moderate
to high narrow sense heritabilities indicated thatstudied genetic materials could be promisingbsd
to improve these traits under non-stress condig@anaell as salinity tolerance. Therefore, it isgible
to select tolerant genotypes to salinity stredsainian bread wheat cultivars used in this research
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