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1- Generation mean analysis
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1- Scaling test
2- Joint scaling test
3- Weighted least squares
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Table 3. The simple additive-dominance model adequacy testing for the studied traits under normal (N) and
drought stress (S) conditions
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Table 5. Heritability and heterosis for the studied traits under normal (N) and drought stress (S) conditions

o Trait i — h?n Hwp Hp;
Site. a b ¢ d (Mean) Sl
N 0.71 0.36 0.62 0.52 0.55 0.21 31.76™ 9.55
S 058 Plant weight
S 0.71 0.59 0.67 0.64 0.66 0.65 31.99" 16.42"
N 0.36 -0.24 0.20 0.05 0.09 - 7.36 -6.06
G o Ao sl Number of spike per plant
S 0.37 0.45 0.40 0.40 0.41 - 4.99 -9.75
N 0.70 0.23 0.59 0.44 0.49 0.03 34.14™ 9.78
g o bakow 0)5 Weight of spikes per plant
S 0.65 0.45 0.59 0.55 0.56 0.42 35.15™ 17.83"
_ N 0.70 0.21 0.59 0.44 0.49 0.05 36.58™ 13.80"
Syl s Shes Kernel yield per plant
S 0.69 0.46 0.63 0.58 0.59 - 43.02"" 30.88™
N - - - - - . - -
als Ao 05 Hundered kernel weight
S 0.47 0.83 0.63 0.65 0.64 - 10.89"™ 8.66™
) N 0.84 0.63 0.79 0.73 0.75 0.73 5.08" -3.96
<y plil Plant height
s - - . . - - - -
N 0.48 0.63 0.54 0.53 0.84 0.31 11.20™ -0.44
ISl Jsb Peduncle length
S 0.80 0.89 0.830.84 0.84 0.55 8.30™ 0.81
N 0.24 -0.08 0.150.04 0.09 - 13.20" 5.05"
i Jb Spike length
s - - - . - - - -
) N 0.95 0.91 0.940.93 0.93 - -41.39™ -67.03"
S, dob Awn length
S 0.97 0.94 0.96 0.93 0.95 0.87 -61.52™ -78.10™
N 0.52 0.21 0.430.36 0.38 0.02 21.82™ 9.26"
i 035 Spike weight
S 0.67 0.53 0.630.58 0.60 - 1147 473
N 0.50 0.23 0.42 0.32 0.37 0.34 5.86™ 1.76
o )3 4o S5 Number of spikelet per spike
S 0.61 0.57 0.59 0.58 0.59 - 615" 1.26
N - - - - . - B, B,
s 53 Laails sl Number of kernels per plant
S 0.73 0.50 0.67 0.60 0.62 - 6.85 1.85
N 0.57 0.29 0.49 0.42 0.44 0.44 22.88™ 13.33™
i 3 badils 0 Weight of kernels per spike
S 0.71 0.54 0.66 0.62 0.63 0.63 16.34™ 13.28™
N 0.41 0.52 0.450.43 0.45 0.45 1.58 -2.10"

<ls b Kernel length
S 0.50 0.65 0.56 0.58 0.57 0.57 2.08" -0.45

a: Mahmud and Kramer, 1951; b: Burton, 1951; c: Weber and Moorthy, 1952; d: Kearsey and Pooni, 1996; hZ:
Warner, 1952.
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Sl a el s oy Hp, tnllls ke«

*and ™ = Significant at 5% and 1% probability levels, respectively; h%, = Broad-sense heritability; h?,= Narrow-
sense heritability; Hwe = Mid parent heterosis; Hp; = Heterobeltiosis (better parents heterosis)
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Table 6. The estimation of genetic variance components for the studied traits under normal (N) and drought
stress (S) conditions

s .
L . _ ol bl bl L el e
ste it e A e T 0T e
Ew D H " °  JH/D FWDxH
$ 035 Plant weight 68.45 60.90 174.36 38.55 1.69 0.37
& g 5 abew 3l Number of spike per plant 3.01 0.63 -0.60 0.76 - -
< 53 alow 055 Weight of spikes per plant  32.55 3.67 96.56 16.77 5.13 0.89
g s als s Shes Kernel yield per plant 20.77 3.55 59.03 13.56 4.08 0.94
<y gl Plant height 5411 29631  -248 -13.68 - -
e ISl Jsb Peduncle length 23.12 30.56 42.53 4.84 1.18 0.13
Normal e b Spike length 0.93 0.85 -1.53 0.50 - -
S, b Awn length 058 1555 -0.21 -6.72 - -
o 033 Spike weight 0.48 0.04 0.99 -0.03 5.21 -0.16
i 3 doedin 3lua5 Number of spikelet per spike  2.27 2.29 -0.24 -0.11 - -
e 5> adls O35 Weight of kernels per spike  0.32 0.38 0.16 0.01 0.64 0.03
Lls Jsb Kernel length 0.06 0.06 0.06 -0.01 0.98 -0.15
O 059 Plant weight 80.01 293.11 -7.49 -32.21 - -
< g 3 4w sl Number of spike per plant 3.70 6.55 -3.32 -1.97 - -
S5 5 lalew O35 Weight of spikes per plant  34.00 63.15 37.28 -21.2 0.77 -0.44
g5 al 3, Sles  Kernel yield per plant 2058  58.36 -4.81 -8.58 - -
als Lo O3 Hundered kernel weight 0.08 0.39 -0.19 0.01 - -
Jﬁi‘-’u, Jsb Peduncle length 12.45 87.47 91.52 4.82 1.02 0.05
Stress i, sk Awn length 0.54 14.22 2.00 -7.37 0.37 -1.38
i O3 Spike weight 0.38 1.28 -0.50 -0.02 - -
i 53 4o sl Number of spikelet per spike  1.83 6.73 -3.26 -1.36 - -
s > Wadls sl Number of kernels per plant  132.45  592.70  -384.93 -23.80 - -
a5 adls O35 Weight of kernels per spike  0.22 0.86 -0.29 0.04 - -
als Jsb Kernel length 0.05 0.10 0.05 -0.05 0.67 -0.69

VA


http://dx.doi.org/10.52547/pgr.8.1.5
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.5.9
https://pgr.lu.ac.ir/article-1-197-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23831367.1400.8.1.5.9 ]

[ DOI: 10.52547/pgr.8.1.5]

bb&w}d}:ﬂ

syrs Sl o S FWDXH gy s3de Slce 0
Al e S5 sl ie g w3l g0 s wsls
Ll Sop s e

S e b Ll s 5o 1 g 5o abi slaes
3 RN Y P W R
5 el Xl kel S il x5l
ol Sy s b Ll dde A5 kil s s
Codle 5 il 3 sy (8 o) Mng Cdo
sl Camdly cpl 51 S el 5 gy 8 G s pme
£ 55 ol & 55 Al sl JES s iS
Codle I Obe ol s &S Ll B Sms ol
5l ol (Asadi et al., 2019) o, Kan 5 gl 555 5550
sl il s b el Sl 4 by
03 S b eslanal plaly 5 oandls W s aliw
55 Sl e il ks | ey (slo
2 Lo Ladle oS (gsbay 0y Dslie Lild g
5 Sl g e Sl 0L Sl
33 e el 5l S 55 Ll s e Cudhe
ol Gl Gy des slaws a8 Cger
Ssimn doss gy ez o 53 Bl X a3l
s ol el hls sl 51 3 ol s
Lilge S Gk ) Sho s Ol slasols
Lyl s 53 eses s phicilyy (Asadi et al, 2019)
A3t gl 5 bl s 504l b
AL I pme g e g5 9 3l C\JS@.A sl i 9o
(0 Jsu)

(SSle Lol (bl Ll dus i g s badkiw 05
N [ PSR JCR R IR S
Ll 5 s Cdle Gl esle die 5 Jbe b Ll 5 5
Xzl o ol il JES s b B3 RS
B Sy AN PR NSNS R P
S v Sl Gl by s e il
PR POUER PIN VN I I RCA ]

.b“lfl”:j;ﬁ); s 6}4“-14,&35‘)) .JJJ}AJJ‘,&M"}!

\Al

r.ufrléjldéwjadr—b}o\&o 55 J RS Jda 5,40
Jhe i by Jep Bils s e )
L bl iy Je Wi O Dl ek e iSa
3 P X R ) (e R S
32 a5 Jods) o cldle x LAl gl
Al o s st cdle S 5 b Ll
S 0 ol Bl la Sl s nl Gl e e 2l 58l
Jos G5 055 GRIP S s S el lals
5 el amdls g ptn HE S b H s K S
Slas wsls 5,058 (Ahmadi et al., 2007) ol
203 p A8 s W 035 Sl o ) el B e
5 s Sakaily oSl Wl Bla
25NN 5 0/00 L iy e S (o pa
dsder) 55 /M0 5 AV L Sl S S5 Lyl s
A Cow pllly S0ke 4 Cod eis e Ao (0
doss blsg bgae Sl 5 ke daild o
5 Sde A5 bl s b 5 Al 4 s s 5
D33 Sl g5 sl et 3y50p palie A Sls ns
Lle 3 F e codle .ol odel T s s @5y
Cgr > W O35 s ) &S ol Ol
e glads s Sole 4 amals gm Ol gals
Cio 51y (6 eS ldie &S Azea gl s 1S
S a3 181 Osin o035 5,05 5 035
5 Sl D > H (goomman Hls i © U5
Sl Sl e Lo Kses ol ol ol
S 3 5 o3 O SSGSpen 53 ke 5l S5 e
Lile SO (ol gle Sss Go b Sl Cdo s
Ao rledle col O 5 Sles s iy
(@) 2B sl il a4 Lo (D) 23 bl 05 5
w Cdo pl ediS xS ol S el ol S
O JS S o ol (pl 5 L 0dS1 s
ol ol il Gl et il el
Ll s 5> G S FWDXH byl Jldde 035 & lize
S Kl e Slassl il &S Ans e 0L Jl
S S Ks Solea cwd csline s 0K @


http://dx.doi.org/10.52547/pgr.8.1.5
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.5.9
https://pgr.lu.ac.ir/article-1-197-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23831367.1400.8.1.5.9 ]

[ DOI: 10.52547/pgr.8.1.5]

Verr /) opled /A W/ LS S5 gl s

Ol szl il 31 a4 S a3l x a5l
Zabetetal., ) cul a3 Jog Gla Jos )5 S (55
(Ahmadi et al., 2007) oK 5 ! (2017
Sl o Iy kel il S Wl 1S
5 3 ,Nkes iy e 53 )b r.).:f <l 5 Shes
Slr LS 4 A esls Ol O r.,\;f 5 Ses gl
53 kel 5 oI Sl e a5 Shes
(Erkul et al., 2010) s 5 sl 5o atb i sla fud
sl 0 031y QLIS c.);.f S ol ol Oldlas s
o G w3 Sles JES 05 ot Jos
s Sy ax S (Shayan et al., 2019)
pelde (+/09) oS (+/89) JLaJ,s Ja.llf.« 93 A S
(/r0) by ol popas G nliils 5 v
ol s 93 a5 s g s e Ll s S 3550
sl (0 dsdx) s S Sl pme Sl S 5 e
23 syt 3 sy Syl sl o 3l
2 Sl Sl iy e sdas0lE o oyl
e D3 i 5l Sl a5 55 D <H Jly Lyle
03 a3 g eds el 4 e Cdle bl
S ol md Al AP kil OAd el b o) e
Aol OBl &y s 0351 Cowsa 3yb Sl o
I lads das o 0L &S 5y e Foowdle
G B 3l 1 (e e 45 dnea gl 3 TS
Sl 53 ST Cslie Glaos 5 3l sds (5 ,Sesll
el s 1 Cds OF 5l (g reS ldis oS Az
ol C e b edasOlis & 54 iy S I 4/H/D
& I FWDXH bl gsde Jldis 396 ool o
sl s diasolis oS (U dsde) s 8 5505 K S
5 Sop Bl Cde opl JES Jses 0] 035
D bl Aibis 55 0L Sols 3 cadls
Slaye prome (Rl SS55 Wbl SR
O 5 oy Sle a3 &K 5sen 53 Sl il
JE ol S g onl s o 0L S ) 5e 55
(eadle Sl Slie) Ho bl bl ol oo

\a3

S8l g dawgie (g pslis (+/00) iS5 5 (+/84) Ul
o5 5 db g Bl s e et 6 Ayl bl s S
Loy (0 Jsd) s EY 5 YL ol S Sa
Lol s g o g pdlly gt 4l s e
sl p (doys & Jlexs| o) a5 e
G5l d s b S Wiy 4 Cand s e 3 S
ool S e Btk s s Sl e 5 e
Cdle bl Sl 1 S s (D) Ll (S
3 e Sl Glls g s e OLES S 55 (H)
Sl el Go b 5l o 3 g ot 53 5 035 3l
oBl3 D so 53) dps 0355l Gz 5l s
sy Al OISl (s sty A5 Ll O
dsdr) 35 i S IVH/D eyl odbe o Ll oo o
PRPSRGW A FUNORFIGIN EE PUPNIEER|R-APL Q)
Sl po st (6 p iy ol e e liSa g 50
Sosba Ld el OL 53 Y Jadr 5o e
By i Ay 93 8 5l Cdo ol Gl P el S0l
L Fs lafos w1 G538 a5 o 03
5 Rl bl S s b S IS Fa
Shayan et ) aul ials 5 Jilil Cu ja ol 5l e
WS 33 DL F e codle (5 Ll s s (al, 2017
OF JalS g 3 w5 55 el 035 J st Sl00S
S on 5 K 3 D bk s i
(Ll ,m) S5 My G b o ed Sl sdiasolis
o ) 53 Ly il Gulls i el 5 o
Slades 53 L GsS Ol Gl as e 0L

EQUSPRES IR PR
(oSle Jold (s el T e g 5o &l s Shes
P S PE S AU N TCIUN [P IO PEU
Jde 5 dl s daul 3 codle x _al3il g3kl 3
Lol s O dal s ol Ll el
Jodr) sl wg s aby 5 S Silyy el l
Al Sop s e Sl S als g e oo 8

Ao el A fooee O3 FaS g fe ool 5


https://spij.areeo.ac.ir/?_action=article&au=171205&_au=M.++Zabet
http://dx.doi.org/10.52547/pgr.8.1.5
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.5.9
https://pgr.lu.ac.ir/article-1-197-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23831367.1400.8.1.5.9 ]

[ DOI: 10.52547/pgr.8.1.5]

bb&w}d}:ﬂ

Shayan et ) sls s S3 gl mbyls 250 s
.@al., 2019

bl > il sladbe e S| ey 16 gl
S lB A s ke ol bl 53 die Jle
O 4 a5 b (8 ) s ol GOl on e
sla s o> bl Yool oo 55 3 S,
G 25l ol pen Lo b Ol oner 4
$ gl Lsls Ol (Sheikh et al., 2000) ol,ea
ybr JAS Al L o) by U puS
Sla b 53 S Gk 3 Ol Sl Ol b
3 s Sakldls Sl el s 4l
e ol s Jlg Luls s Gy gl o
b Comd i A3, 355l VY 5 VO L e
G Al 4 Cand 5 b e 5 oo il Lo s
Gl (landlan 53 (0 Jsdor) Al me b 5 e
4 o (V) &g g5l Gl o see S ndy s
G yne Yoz 48 5ls OLES [y Slde o jni Sl b
PR - B - - & ~ RSP E S
aralr 53 b 3 G5 Ll S plesl ronen
o-Lols Llaes (Golabadi et al., 2008) ol L 5, 40
e bl Slds 5l 5855 (D) lpl S35
3 G Jss gl s 53 S cpl by 5 e (H)
23S o sleiy o ) s Sl Sl Ao
S gl s Lol oS 5l 0L F i cadle
ol wsl BB ol el e ol S
S Lo gl s TS LI slads Ks oole
SL0j 5 2l Wy flE )l i i (g RS Sl
St W gl &S waes sl s 11 ol
(VU dsas) Xls

(i G5 s b bl s e o 1SSy b
Gt Sl b ASle e Sl - Rl el Juke
sl i g ja s (8 Jad) cils SOl Jsb il
Glasyslp sy cate C I Js e 205l

A e S Jab @l p e G pluils VL

\42

coe g8 B B s 5 Dl (K55 IS ke sl
S5l a e DK e Sl Sla e pses
i BB s das e Ol 1y s Sl ki
wlpehe 3 D> H laie (5 Ll s s ol
Gl s (D) bl bl 03p S5
ool eSS a0 oS cl ol Sl () )58l
FSES o ol Gl 5 L 0S|y D g 4 o
okl ol Gbols 4 Cand Al gla Bl Ol

Sl
e I Sl Gl e A5 Tl a5 thls A Oy
Sl 1 GAIE A Sl bl it
x ol (iliasl S il x il g5kl
s ol S (8 dadr) s S edalie oLl
sl A A Koy lapme b Ll ke 5o e o2l
Ao 035 lp Jle H5b a) Jhke Clis gl S S
el nll s el i LG (adlas opl 55 4l
POt By 52 WS e gasie | 05 S &S
Sl plnly daes Gp8 J s G5 sl
3 Sl b Rl xRl bl 205
ol e Cdo slas il gleos Sasl,
S S Ailg e aS (Shayan et al., 2019) w1l .
landlas o (Mather and Jinks, 1982) . . 3580 2
Sl Cle 5 Gl esle dde oS pue Sl S
Seslizal b 0L oS (305 Jle 55 4ila)lpn 055 4 55
(Sultan et al., 2011) 55 L Sle a2
R Bl e e Gl Gl e A5
R g 93 A reeen 3 (AL 4 b e
ot i Wy g Cad 5l SOl 4 o
RELIRT -1t | o P P (- IS P C=) S W FYEEY
Gl 458 syl cle GSlols Sl cin Cde
aps @l b b Sl aps @l o
Qs do 035 dexr 3l Slio & sl bl Sl
S S e st a Olge |y adlae s
G s e e e 5 ke slalS M 0

e blize gla 1 o 8 oisb 58 5 55 b0l


http://dx.doi.org/10.52547/pgr.8.1.5
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.5.9
https://pgr.lu.ac.ir/article-1-197-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23831367.1400.8.1.5.9 ]

[ DOI: 10.52547/pgr.8.1.5]

Verr /) opled /A W/ LS S5 gl s

@ S sk il s e o 1Koy, b
e S ede 5 S S i 0se5
bl coils o ol Sy e 3 Sl — il
“ by Al e edlie gladde ) Sl
Sl s el Sl Jals g bl 4 Juke
O T blize S s e Ol S sy
o2 (B dsdr) Al cdo ) J S s &8 3
MV-LT (55 Ll e slacSity, sl g
AL g 0B S s (68 L o) LSy gl
ol i s s S Il ol 1 e e
Sy dsb bl Al oo & 215 Lol a0l
Dorrani-) oL, 5 sl 5 55 (MV-17) S
@b zelb 350, ey L3 (Nejad et al, 2017
w5 eslinad LOb eaS el Slin S5
58S sl IS leS lls s b s Sl
G el (S5 el Sl b cde J xS
2 RS e opl e plple il g i
s Saltily s el 55 adsl gl fud
(+/40) a5 5 (/AT) Jloyp Lyl i 53 8 cod VL
byl i 3 o st 5 pds il ooman 3 S 3550
OLer 5 gihaas (0 Jsdx) dol S HAV (i
GSle 355 bl s 55 (Mostafavi et al., 2004)
5 (A0) e gphldly Sy Jsb cao
33 A mer L3S S (VL OV oo et
Sagme Dl 5 e il s 8 3 s e g
sl B S5 bl slie (0 i) w8 550
Ol &S 5 (H) cdle bty Jlaas 51 555 (D)
Joltee (gal5as sba sy Goob 3l St 2 as e
Sl O S Sl s s S
Sty Isb Jsien Gla0) oS sls 0L F _ise Cudle
o JH/D gl b amils 650 0f JhalS g o
Sl € (U dsaz) 5p Kl S8 5 il 2

el s ol J S 53 05 Jes a3l e

Yo

53 el sla il i 5 0L (UAE) Loyl 5 g
e T P SR L | YR PRI DS
Molaei et al.,, ) ail o & es glaasls Lo L
Y Jleg Ll s o sas (5 pduilys (2017
G ida a3 S 550 0/00 15 Ll s
S s Cte il g e Cou pdlly Jau g
S D<H Ll s 5 8 55 (0 Jsd) LS Sls e
biee e gla0s das o 0L oS 35 e F odle
Cho B Gt ke S daea gl s
Gl s Baas sl la03 5 3,15 sk (5 Se5l0l
el s 1 cds OF 5l (g reS ks oS At
Lyl 5o bl sy S5l 555 Jbeyi kyl 3 55 (/H/D
05 Jos 8 ol ) Sl 8 3 K i
$3de i ol blS el ¢ BLRGVIZRe
dsde) 38 55500 S S S SIFWDXH el
(Kamalizadeh et al., 2013) ol,Kas 5 o303 Jls .0
S o OB S oS Slis F o iy s 0
53 1 edkes iE cdle Ol aS dils Sl S

S e ) SO I 2215 U5
SN E IV ERC R P R RS
Rl S s W Jlime O3 s pde 5 ol
5 Olime g @l ol A8 At s
Kaukab et al., 2014, Ataei et al., ) <ol sl 5,158
S5 e B A S5 s ke e 412017
3oy luge 4 Gl s 2 Ol (8 i)
3 b Dl 5 Sk Gl Sa S Wl 4 cud
s asOlis &8 (0 Judx) w3 S a5 ke
Ll ks g Fio bk s 5, 5 Cdpiy
ST LI glads das e 0L oS 54 cote F odle
S 6t e 45t (Cdng e Mlg) gl s
LS| Cskie Glad3 5 sl sdd (5 ,Sesll o L
OF 51 %S Lldde a5t (MV-17 WIy) s s

(-\ Jj.le—)))\)\)w


https://ijfcs.ut.ac.ir/?_action=article&au=143993&_au=Mojahed++KAMALIZADEH
http://dx.doi.org/10.52547/pgr.8.1.5
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.5.9
https://pgr.lu.ac.ir/article-1-197-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23831367.1400.8.1.5.9 ]

[ DOI: 10.52547/pgr.8.1.5]

bb&w}d}:ﬂ

S5 bl i Lyl a gs e gs S Sl e
sp (H) e Lol e 51 5855 (D) L2l
Asadi et al., ) 0,Kea 5 (g L A Js)
2ol ey (2019

Jhe Koz 2 byl o cow i 5o bl sluws
e oS i s s g
X o=l B bl s (el xRl B Sk
oz 03 dsdr) sy Sl e bl e
A5 esls 0L 0L paS s OF @l 5 5, See il
e i e alie s &ls sl sl i S oS
Erkul) s 5 dal = S50 a8 2 sla s 53 S5kl
3,50 Y Ll s g pducilys (et al., 2010
Sagne b 5 Cute (s B 53 A s L3S
e bl Jlaae Caw s (0 Jads) Ll
S35 M s Jolse das e 0L S5 5 VL (BW)
andllae 3) 50 Comerr 53 alin 5o Ladils sl ¢35 5o
ls

Sl - Al e il b ki js Ladils 05
ol Sl e bl s St ol Sl e Gl
e e O Bl s bl sy ey e 3N
33 Cow (8 Jsds) Lol Cowdas (6 2l o Je
i el Sl S s e Sl s
23 Sho Gl posat 5 pses Sphlily oy
3 S sl N st e Jg ks
5> A s T S Bl s epee s pdildls
S s Sate dmld g e o el g
95 S F Cie codle (0 Jadr) A s e
oole b Wls gla T &S sl olis (U Jsd) Ll
Lt U 5SS Sl bl gl T 585
O Ll o 53 Al 53 4ils 035 Jgime 105 5
oelols DlRe kil s s Cod s il (5
23 Sl bl Sl 1 585 Ll (S
S sy S S WHD pll Jug ks
(L ,m) S50 My G b o ed Sl sdiasolis

va

oo rxfru)|JWJ)j|)}Qw _*.jdfﬂsd-xﬂbl}]j

B el Jh Jls Lt o e 03
Sl G e (K G5 3 o 5 ol
(& dgdr) adls Wadie plo 4 S 6200 510
bl (e s B S e dle (A5 Tl
o35 S i 055 J 28 55 58 S g blame o
Al e Sl S5 A Sl sdasilis
e smlB Sl e (e Sle G ks s
Rl 6l GBI A B 03 e oplpesdle g
Wiy e 250l Sk dal s 9 a8 Sy Cdeo
I = SR P TPV
Lyl by eses il (Shayan et al., 2017)
A3 S syl e mm Ll s s s YA Ll b
ol 93 a Cod il b gte 4 el s e
Al G i bl LS Sls e sl 5 Cole
o) 25 Jlapme 5t Jboj Ll s ps bbb 5
sz ke o3 YH/D el Ly Bl s s (0
Aloceeal 5ol saasolis S (U Jsux)
Skt omb SN sliSar s 50 5 G5

(0 Jsdr) Conl o g
osle Jdbo Jlo i Lyl o Come talin 53 asbin slaws
e e S Gl o s ol —
JE O K[ RS R R PY S
¥ ol B bl s Rl X Gl B sk
Sl e (8 Jpde) L2l 1y Bl on e Sl
33> A e PRl e Cend T sl
03 el s s e LI a0 aS sl Ol el S
Fae el 4l o Ay 53 pl 3l Jool= slan e
IS S5 RS 3 AL S B sy
Ojaghi and ) cosl eds 5 158 alow 5 aselin
Spdcilyy Jby kls s (Akhundova, 2010
w35 sl gl (IFE) osas 5 (ITV) (o ses
Lage (4/08) eses ($phiilyy (55 Ll S 5s Ll
o 8 3 A s ss e s (0 Jsa) s

s S Ml 4 Cas e i bl sy Coke


http://dx.doi.org/10.52547/pgr.8.1.5
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.5.9
https://pgr.lu.ac.ir/article-1-197-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23831367.1400.8.1.5.9 ]

[ DOI: 10.52547/pgr.8.1.5]

Vv /) ojlad /A dl ) aLE Sy sla g

s cale Gl a4 s b ssbes L Jail 3 s
Sl Cmar 5 o ol 3 g Sl Aas e DL &S
(o CBLA ooy pedle el addlas BN
Lt M5 il 185 Dose 50) L S A
Y M\j}ﬂph;.j_ejﬁﬁ(r.xjﬁ

23 sl 55 sl e ol Ol s S osba
5 il 6550k A adlae 550 Db fly S
Al Gl 5o S ol @ U5 el
Lol L3 galsia Sai,l s s Sladel Slin ol &l
S8 Jb s gl 3 i S amd 53 el ol
Seslinal 35 5 o G2l a0 Do) S e 5 a8 2y
3 Jol om0l gy 6l Slomd b,
ol b s e lgiiy MVALT 5 citay e o)l 33
et 03 el Bl L o) S 4 s L J
Sts Sy dib s Sy dib sy plinl Slis
Slr Glesss S 5l elid el (Wl (g i
ool by Ol e 5 LS pl men
gt Al sy ol el

! Bl

2 s ol Jb mbe Gl cgr 31 oKl
238 o Sl Jyl LS S e, B
S, 5l Hernan Ceballos ,.55,, BT leal,
53 (CIAT) s S 0LLE Ml Slidss

Al g B gl s S S o st

References

o ol 53 1y il ol i Cgeal 5 o
5 S g a5 L S sba as e 0L
g3 bl Olg e Cde ol iy s kel
Aol sla s 5o Sl 4l 1 a sl o
Sl o3 Ses Sy pws 05 Sl Sl
6l 035 sl S 45 A eals LS O puS s Shas
Sl 53 byl 5 e S Wsa ais o

(Erkul etal., 2010) > Aals S50 atb iy
Gl §lgl wdo ) Slg JS s il Jgb
o ) 5 Sl G el 5 o
95 Co L edalie S 2 5 dl g Ll g
2 e el B S S5 5 ke B il 2
(8 Jadr) cdls S Ciae Wl Cem 5 o
5 (/780) J i lal 5 g5 a5 eses (§pdudlys
Ll s S syl awge gpslie (s/0V) i
3 Y 5 VAL 2l o S e e p s
o2 badd iy lasgie 4 el iy e (0 i)
Sapre doss g Jlaml o 5o 5 e A5 Ll
Lyl i 5o b 5o S Wl 4 Cas s e o
F e codle el casa e Jy Jlsome Jlo
s Jsn a3} S ol 0L el 5 o
2> yH/D bl asils 6 5 s ol oealS g s Ll
S ol ) Sl 8 5 Sl Los Jb s Ll s
dsdr) il s e g5 3l e pl 53 05 Jes

A S Gl bl sl Wl Jgb J s 5 (1

Abdi, H., Fotokian, M.H. and Shabanpour, S. (2016). Studying the inheritance mode of grain yield
and yield components in bread wheat genotypes using generations mean analysis. Cereal Research,

6(3): 283-292 (In Persain).

Ahmadi, J., Fabriki Orang, S., Zali, A.A., Yazdi-Samadi, B., Ghannadha, M.R. and Taleei, A.R.
(2007). Study of yield and its components inheritance in wheat under drought and irrigated
conditions. Journal of Water and Soil Science, 11(1): 201-214 (In Persian).

Aminizadeh Bezenjani, S., Abdolshahi, R. and Mohammadi-Nejad, Gh. (2017). Study of genetic
control of some yield related traits of bread wheat (Triticum aestivum L.) under drought stress
condition using generation mean analysis. Journal of Crop Breeding, 8(19): 45-51 (In Persian).

Amiri, R., Bahraminejad, S. and Cheghamirza, K. (2018). Estimating genetic variation and genetic
parameters for grain iron, zinc and protein concentrations in bread wheat genotypes grown in Iran.

Journal of Cereal Science, 80: 16-23.

Amiri, R., Bahraminejad, S. and Cheghamirza, K. (2020). Genetic analysis of iron and zinc
concentrations in bread wheat grains. Journal of Cereal Science, 95: 103077.


http://dx.doi.org/10.52547/pgr.8.1.5
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.5.9
https://pgr.lu.ac.ir/article-1-197-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23831367.1400.8.1.5.9 ]

[ DOI: 10.52547/pgr.8.1.5]

O, Ken 5 (g ml f.uffwgw,agb,-owﬁjd;swa,}u

Amiri, R., Bahraminejad, S., Sasani, S., Jalali-Honarmand, S. and Fakhri, R. (2015). Bread
wheat genetic variation for grain’s protein, iron and zinc concentrations as uptake by their genetic
ability. European Journal of Agronomy, 67: 20-26.

Asadi, A.A., Valizadeh, M., Mohammadi, S.A. and Khodarahmi, M. (2019). Genetic analysis of
response to water deficit stress based on physiological traits in wheat. Plant Genetic Researches,
6(2): 1-20 (In Persian).

Ataei, R., Gholamhoseini, M. and Kamalizadeh, M. (2017). Genetic analysis for quantitative traits
in bread wheat exposed to irrigated and drought stress conditions. $YTON, 86: 228-235.

Bilgin, O., Kutlu, I. and Balkan, A. (2016). Gene effects on yield and quality traits in two bread
wheat (T. aestivum L.) crosses. International Journal of Crop Science and Technology, 2: 1-10.

Burton, G.W. (1951). Quantitative inheritance in pearl millet (Pennisetum glaucum). Agronomy
Journal, 43(9): 409-417.

Cakmak, 1. (2008). Enrichment of cereal grains with zinc: Agronomic or genetic bio-fortification?
Plant and Soil, 302: 1-17.

Cavalli, L.L. (1952). An Analysis of Linkage in Quantitative Inheritance. In: Reeve, E.C.R. and
Waddington, C.H., Eds., Quantitative Inheritance, pp. 135-144. HMSO, London, UK.

Dorrani-Nejad, M., Mohammadi-Nejad, Gh. and Abdolshahi, R. (2017). Assessment of genetic
parameters of agronomic traits in bread wheat using generation means analysis under water-limited
conditions. Iranian Journal of Field Crops Research, 15(2): 389-398 (In Persian).

Erkul, A., Unay, A. and Konak, C. (2010). Inheritance of yield and yield components in a bread
wheat (Triticum aestivum L.) cross. Turkish Journal of Field Crops, 15(2): 137-140.

Golabadi, M., Arzani, A. and Mirmohammadi Maibody, S.A.M. (2008). Genetic analysis of some
morphological traits in durum wheat by generation mean analysis under normal and drought stress
conditions. Seed and Plant Improvment Journal, 24(1): 99-116 (In Persian).

Hallauer, A.R., Carena, M.J. and Miranda Filho, J.B. (2010). Quantitative Genetics in Maize
Breeding. Springer, New York, USA.

Kamalizadeh, M., Hoseinzadeh, A. and Zeinali Khanghah, H. (2013). Evaluation of inheritance for
some quantitative traits in bread wheat using generation mean analysis under water deficit
condition. Iranian Journal of Field Crop Science, 44(2): 317-326 (In Persian).

Kaukab, S., Saeed, M.S. and Ur Rehman, A. (2014). Genetic analysis for yield and some yield traits
in spring wheat. Universal Journal of Agricultural Research, 2: 272-277.

Kearsey, M.J. (1993). Biometrical Genetics in Breeding. In: Hayward, M.D., Bosemark, N.O. and
Romagosa, I., Eds., Plant Breeding: Principles and Prospects, 1% ed, pp. 163-183. Chapman and
Hall, London, UK.

Kearsey, M.J. and Pooni, H.S. (1996). The Genetical Analysis of Quantitative Traits, 1% ed.
Chapman and Hall, London, UK.

Ljubicic, N., Petrovic, S., Dimitrijevic, M. and Hristov, N. (2016). Gene actions involved in the
inheritance of yield related traits in bread wheat (Triticum aestivum L.). Emirates Journal of
Food and Agriculture, 28(7): 477-484.

Mahmud, I. and Kramer, H.H. (1951). Segregation for yield, height and maturity following a
soybean cross. Agronomy Journal, 43: 605-609.

Mather, K. (1967). Complementary and duplicate interaction in biometrical genetics. Heredity, 22:
97-103.

Mather, K. and Jinks, J.L. (1977). Introduction to Biometrical Genetics. Chapman and Hall,
London, UK.

Mather, K. and Jinks, J.L. (1982). Biometrical genetics - The Study of Continuous Variation, 3" ed.
Chapman and Hall, London, UK.

Molaei, B., Moghaddam, M., Alvaikia, S.S. and Bandeh-Hagh, A. (2017). Generation mean
analysis for several agronomic and physiologic traits in bread wheat under normal and water deficit
stress conditions. Plant Genetic Researches, 3(2): 1-10 (In Persain).

Mostafavi, K., Hosseinzadeh, A. and Zeinali Khanghah, H. (2004). Gene action for some
quantitative traits in bread wheat: Sardari * Line No.14 Cross. Iranian Journal of Crop Sciences,
6(2): 159-170 (In Persain).

Novoselovic, D., Baric, M., Drezner, G., Gunjaca, J. and Lalic, A. (2004). Quantitative inheritance
of some wheat plant traits. Genetics and Molecular Biology, 27(1): 92-98.

VA


https://ijfcs.ut.ac.ir/?_action=article&au=143993&_au=Mojahed++KAMALIZADEH
https://ijfcs.ut.ac.ir/?_action=article&au=143994&_au=Abdolhadi++HOSEINZADEH
https://ijfcs.ut.ac.ir/?_action=article&au=143995&_au=HASAN++ZEINALI+KHANGHAH
http://dx.doi.org/10.52547/pgr.8.1.5
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.5.9
https://pgr.lu.ac.ir/article-1-197-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23831367.1400.8.1.5.9 ]

[ DOI: 10.52547/pgr.8.1.5]

Vv /) ojlad /A dl ) aLE Sy sla g

Ojaghi, J. and Akhundova, E. (2010). Genetic effects for grain yield and its related traits in doubled
haploid lines of wheat. International Journal of Agriculture and Biology, 12: 86-90.

Sharma, S.N., Sain, R.S. and Sharma, R.K. (2003). The genetic control of flag leaf length in normal
and late sown durum wheat. The Journal of Agricultural Science, 141: 323-331.

Shayan, S., Moghaddam Vahed, M., Norouzi, M., Mohammadi, S. and Toorchi, M. (2019).
Genetic analysis of agronomic and physiological traits of bread wheat (Triticum aestivum L.) using
generation mean analysis under drought stress conditions and spring planting in the cold climate.
Iranian Journal of Crop Sciences, 21(3): 210-224 (In Persian).

Shayan, S., Moghaddam Vahed, M., Norouzi, M., Mohammadi, S.A., Toorchi, M. and Molaei, B.
(2017). Inheritance of agronomical and physiological traits in the progeny of moghan3 and arg
bread wheat varieties cross. Plant Genetic Researches, 4(2): 43-60 (In Persain).

Sheikh, S., Singh, 1. and Singh, J. (2000). Inheritance of some quantitative traits in bread wheat
(Triticum aestivum L. em. Thell). Annals of Agricultural Research, 21: 51-54.

Shirkavand, Z., Ebrahimi, M., Bihamta, M.R., Amiri, R., Najafian, G. and Ramshini, H.A.
(2012). Genetic analysis of yield and agronomic traits in bread wheat (Triticum aestivum) under
normal and drought stress conditions. Iranian Journal of Field Crop Science, 43(1): 61-80 (In
Persian).

Singh, R.K. and Chaudhary, B.D. (1985). Biometrical Methods in Quantitative Genetic Analysis.
Kalyani Publishers, New Delhi, IND.

Soehendi, R. and Srinives, P. (2005). Significance of heterosis and heterobeltiosis in an F1 hybrid of
mungbean (Vigna radiata (L.) Wilczek) for hybrid seed production. SABRAO Journal of Breeding
and Genetics, 37(2): 97-105.

Sultan, M.S., Abd El-Latif, A.H., Abd EI-Moneam, M.A. and El-Hawary, M.N.A. (2011). Genetic
parameters for some yield and yield components characters in four cross of bread wheat under two
water regime treatments. Journal of Plant Production, 2: 351-366.

Warner, J.N. (1952). A method for estimating heritability. Agronomy Journal, 44(2): 427-430.

Weber, C.R. and Moorthy, H.R. (1952). Heritable and non-heritable relationship and variability of
oil content and agronomic characters in the F, generation of soybean crosses. Agronomy Journal,
44: 202-209.

Zabet, M., Mostafavi, K.H., Karimi, H. and Khodarahmi, M. (2017). Genetic study of yield and
some agronomic traits in barley using generation mean analysis. Seed and Plant Improvment
Journal, 33(1): 109-131 (In Persian).

va


https://spij.areeo.ac.ir/?_action=article&au=171205&_au=M.++Zabet
https://spij.areeo.ac.ir/?_action=article&au=171204&_au=KH.++Mostafavi
https://spij.areeo.ac.ir/?_action=article&au=478373&_au=H.++Karimi
https://spij.areeo.ac.ir/?_action=article&au=171331&_au=M.++Khodarahmi
http://dx.doi.org/10.52547/pgr.8.1.5
https://dorl.net/dor/20.1001.1.23831367.1400.8.1.5.9
https://pgr.lu.ac.ir/article-1-197-en.html

[ Downloaded from pgr.lu.ac.ir on 2024-05-19 ]

[ DOR: 20.1001.1.23831367.1400.8.1.5.9 ]

[ DOI: 10.52547/pgr.8.1.5]

Plant Genetic Researches, Vol. 8, No. 1

Estimation of Genetic Control Model for Agronomic Traits in the Progeny of Marvdasht
and MV-17 Wheat Cross under Normal and Terminal Drought Stress Conditions

Reza Amirit?, Sohbat Bahraminejad®” and Kianoosh Cheghamirza3

1- Former Ph.D. Student, Department of Production Engineering and Plant Genetic, Campus of
Agriculture and Natural Resources, Razi University, Kermanshah, Iran

2- Assistant Professor, Crop and Horticultural Science Research Department, Lorestan Agricultural
and Natural Resources Research and Education Center (AREEO), Khorramabad, Iran

3- Associated Professor, Department of Production Engineering and Plant Genetic, Campus of
Agriculture and Natural Resources, Razi University, Kermanshah, Iran

(Received: July 5, 2020 — Accepted: April 9, 2021)

Abstract

The study of the genetic structure controlling agronomic traits is one of the preconditions for selecting
the appropriate breeding method. In order to analyze genetic of some agronomic traits of bread wheat
using generation mean analysis, parents and different generations resulting from the cross of
Marvdasht x MV-17 wheat cultivars were assessed in a randomized complete block design with three
replicates under normal and terminal drought stress conditions in Research Farm of Razi University
(Iran) during 2015-2016 cropping season. Based on the results of weighted ANOVA, a significant
difference was observed between different generations for most of the studied traits under both
conditions. Generations mean analysis revealed that in addition to the additive and dominance gene
effects, a variety of epistatic effects also played a role in the inheritance of most traits, and therefore
cannot hope for the success of selection in first generations. The role of additive gene effect was
greater than the dominance one for plant height, peduncle length and awn length, indicating usefulness
of using recurrent selection to aggregate these genes followed by selecting lines with favorable
agronomic characteristics. The model of genetic control for most of the traits was similar under both
conditions in terms of the presence or absence of non-allelic interactions and it has not been widely
affected by drought stress. The broad-sense heritability for plant height, peduncle length and awn
length was estimated to be high under both conditions. The broad-sense heritability for kernel yield
was moderate estimated under both conditions, but the narrow-sense heritability was very low. In
general, considering the greater role of the non-additive gene effect for most of the traits, the selection
is suggested in advanced generations and after access to a high level of gene fixation.
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