[ Downloaded from agrobreedjournal.ir on 2025-08-16 ]

[ DOR: 20.1001.1.15625540.1401.24.2.4.7 ]

"l (15 pale 4 5"
1P 01 Ol F ol P oler § S N>

093 Yo
DOR: 20.1001.1.15625540.1401.24.2.4.7
[Triticum turgidum L. spp. durum (Desf.)]pg95 poid™ swbis oo 5 § £15) Slho S5 4 20

b Slail (SS9 5G9 Ly 50 B s (55l ) 1o 09y S o3ln! b
Genetic analysis of agronomic and morphological traits of durum wheat
[Triticum turgidum L. spp. durum (Desf.)] using generations mean analysis

under non-stress and terminal drought stress conditions

FLQJ‘J.A P jvﬁ\do})‘-—b" ) J)j-.’:r-")""’.' ‘_f“) Q\nghl.b g}.‘."f"‘)

ol

- k4

¢ [Triticum turgidum L. spp. durum (Desf.)] ps,s5 ¢ ool Com s 5 5 Slio S50 325 1P+ ) 188 0.0 § (010 .2 3332 555 ) (S Pl

N0 1FF (Y)VF Ol (o) poke 4 gl oo clesl SKis 55 5 A5 Oy ol 5 53 s s o S0le o g 3l eslin

93 e 9 BOS Jos £ 12)1gi 0958 3590 58 DEND! S Hgliie 4 I Jud (Sl 4 28 (w95 Il Gl Of F31 54
Sl B a3 37 39EtA0 4y NS o0 OBLRMI ¢ i 2Tyl y 33 0399 4 ( AU Dlio Sgug g wilin (GO Fd uwlin
Pl W 31 hol> BC2 g BC1 F2 F1 (sl fui 3l ooliiwl b islo3T (£990 pis 1o wbidodnyy 9 £ly) Dlhe K3
o) 00 )15 b (Solai ol Sl gl 75k CIB 53 fab (Slel (SiS A g 5 09 Ty 53 63 9 Ol 5
Ao o 31 (SolT adad O ygmody (Kuids i s [l 1FA0-45 8153 Jlo 30 3lgnl dolg oMl 33T oliCiils il
gt O (8 50N Dlho duls” Bloxd 3 i (559 il o9 4 15 gl wlel 3 .0d Jlosl wdy b Slgiil B SLidlos 5
G0 mxe DI By s oy ( i 25 L[y 53 499 3O 418 (339 9 Aoy SIAS 9 AT (390 Ly 53 Aluw 13 4513 Slus
Lyl 33 dics Sl § S8 SN 3 4 09 Bl 53 Alies Jsbo (812 b i o 4 1285 ol 4 4295 b .CaBIS 39223
ol OLL HaSwl Gl (il 18 Sxe 0ul (6 03Il Dlao ylu (19 bl coudld 1y 31y g i@ (S pololy dw Joho (gl
51 Lol (ARSS S wy 9 3390 Dlao 2571 J 55 30 Gl § (B3I BT S1.09 Dlao 9l CS13g 58 MT i o » sgia>
AP U1 51w g i Ogos Wl yd 50 Dlio (ogad 9 (0908 (S g ilng .09 slw (158053 4 Cawd Cull s 3>
b@hgj%&ﬁg@ﬁh.a&a)ﬂxwgoﬂ Gy 51guoydYe BYYF 5l Cudyja o Tulyd 50 9 0o yd YA B Y 51900y
4y Sl 30 (S i 33 i 37 (1813559 9 Al Jgb gy S 51 I i (Dlao N J 15 58 sl i ST
Dedi o0 Slgiduy £993 PN S 935 33 (od (YIS 4 O 3 0 9

GRNCS18 9 £9195 PAS (i F « S Sddominl B (O3 Jos 1 suuls” svollg

A3l g Il 05,085 (6 575 Al 5 s s ! AEANAL ST R ISR VA DV SR g
Ol Sl gal ¢ oDl 5T oKl Glsal dlg e gsl5ia o dﬁ.:.;) “ij‘\

Ol s ¢ godhal 15T o il ¢ 2y oy (oS oS5 5 5 05 8 HLiils Y

(oS” 4318%0) O ol ez S 4632318 g5 5 35 seT ol O3l 15y 5 g 4 5 Mol liiond s s skl =¥

(khodarahmi_m@yahoo.com :$5 5 31 &)

Ol s ¢ oodal 13T ool 28 55 oy AE ¢S5 5 A 5 05 8 Sbokeal -F

Yoo


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.4.7
http://agrobreedjournal.ir/article-1-1232-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-16 ]

[ DOR: 20.1001.1.15625540.1401.24.2.4.7 ]

\FN Ql:.mib"‘" wu‘ple-)%41?4"0‘;4,‘6‘—')}(';1‘—41)*“«5"

Ly o DS S 58 3l (5S040 81 48
(s=p 95 5> .(Sharma, et al., 2003) 5505 oLl
55 33 3 ol sla s S 0 S
ol odasOL2i MIb5 5 Bousselam o353 f.\_'f
Sl sy g 5 Coedlim i 53l a3l Jie Gy ST
J=8 53 ol 5 il 31 O3 e sMe (65!
oAb Sl sy e S Ly o 2 30 Sl
Sl gl 8 e (Ol ST (6l
035 &l Cadle G 5 () 3 ,Shas 5 4l 3 Shas
L ol iy s Codls 5 el 5 4ls,lsa
G s gl o i 58 el Cbl gl o Lo g
5 S sl (Salmi, et al., 2019) i 4w s g
Sttt b oy 53 (Amiri et al,, 2021) ol ,Ses
S 53 e Sl 4 o Sl sl Uy S5
5 RS Osk Ll 5 s MWALT Y L sy e oS
et 48 Wsls il F b slgsl (Sis i
CSbs 0 5 Gol) SISl 5 (Ll S
el (S35 J S Jde sy s Oliw 4l
Sy pde bossery A5l Ll 0 g 8 s Dlie
g alie s ( MT 8 ilize &1 I

deslse 5 (K5 slimt 5,57 5 5 55 I s
S X PRI BN P PO IV PCIN - PO O
ol ST ST S5 Slaaminl 5 ol 5l s
el ) e 9§ p A il s 0 s () g
Cl_:} 03 iy 5 o) — Sle gol5a
L3 5 Ol 2dpg)93 (-Uf 93 SN ol
L b sl (St S0 5 A0 0a Ll 5 5o
3 b Sl 4ot g 3l elizl

by 959 3Mg0
ol i ol 55 eslial 3550 ALE 51y
SN 3 Jool= BC2 5BCL F2 F1 P2 P1 (sls s
3 (o3le W5 Ol greas) DI 25 o553 r.u?rts,l
r.s,&io\.ugjz; 5 5 (o Al Ol e a) Us

Yo

docNio

([ Triticum turgidum L. spp. durum (Desf.)] £33 (a.x_'f
éadﬁ\.f’:):«f@\cxfwg\)jdfwy
(CIMMYT, 2019) 535 oo S ,LSa &3 5ds 1V
ey Coia sy ol s s Jsame o
Ghle s ods Jols |, Ls gud g a8 | S
i il e as e 53 0T S’ Lo
Sl Ol 3 5 a gy ¢ ot gL oT &5 5
=SS 4§ el (Tidiane Sall, et al., 2020)
S S VRV YAV v 53 Ol 53 J saes
pL5,! .(Najafi Mirak et al., 2021) &eul o 35e
pUl adax I LS 5 Cdutas OLT b (s LT
LBl e Ol 3 s r.x:f 0 s ol

3 Shes oS3 pdoes ol 0 pge (S A
0354 (e A 5 0diS s pudome Jule oy od 2
Ol js .(Wasaya, et al., 2018) Cuwl ¢St bl 53
ot os3 sk s Olej s a4 St i S
PN 5 sl e 5 ol s (S 2
3 ool Cols (St 5w Jate 5 J g
sgPsole Ol S (S skl 51 SIS
(Amiri, et al., 2020) Cwwl (55,6 55 WS Ol jue
S S5 sl i 3l ealiad G b 3l g b ]
by e SLedbl 03, 5T Cows a4 gl p 45 (g3udaze
et o (5 jme Calibes Dl (Sf J S
Py

S Glain) 3l (oSS b s 5 Kils 4 2
Cool (S5 (lr j2l5b) slaamul b en (gl o
31345 Olaises Law 5 45" (Mather and Jinks, 1982)
58 5305 Jas 059 5550 55 el LS (4,
oslirul (,,uf e 1 oly; 0l (oslasl Sliv
Lol 35T Ul 55 sy ol (St 355 oo
Sl I s e e B
ooy o) &GS 4 ((Sing and Sing, 1992) ol azig

&ugw‘)é o:b&w\@.@:—b u}lb.a U‘i'}‘”ﬁ dbju‘“


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.4.7
http://agrobreedjournal.ir/article-1-1232-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-16 ]

[ DOR: 20.1001.1.15625540.1401.24.2.4.7 ]

"NONEE AP OLSn 5 g alb . lid Ciuy 5 ol Dlho (S 4 s

L olacims; oo bodo o ialejT asly pa 55 5
Aol 5 o SLa ¥ sy o a2 5o Jsb
5\¢§iﬁ5tﬂ.xuw,uk;u@@>,w,
sBCL jl,du e las ), jaFL 5 cp
w8 b s ,do Yo P2 515,04 fslas BC2
b plowil 5l SIS 1 ol (LT o) s
LatolesT adS 3 ae ) jli a5 L O]
Lol s s SaledT o 20 s Ll a5 JalegT)
Olejan 5 QLSS O o (o lgsl (St 15
G 3 5yl SLltdles § Ol ys.dd ol
Coond 53 A o fab slgl (St 15 sl les
0¥ LT e pame (S s Olo3 B (25 05
Ve SOLalS Gl 5L omls St plnl
00 oysl 355" ain 51 055,55 BE P (;3—15
(p s30T Slid 58 e 51) i SUSCa 3 p S obS
Ol 355 astn 51) ol SESe 3 0 S kS0
JECRS Uiy D ,g._.:xs(&@,, (ol
Jsb oo lml 5o &S a5 S Ol 4 055 %
i Sy ao SoleT Al esls ST 4 bl U
S Sk Ol & 4 5 L) sl 53 Cug g3 ol
ST Ll b ) 5le oo @bl o 5 (ol
LS o 5o slacale bojsle i plowl ((ol5n
o5k 5 KA 53 p S Y e 4 kil § 1S ke
o el gy S ale LS oKL 50 slaciale L
C,J_.:u@)'%wfﬁ)&ﬁ;g\/v Hldie
s plil o5 L
GG D g 4 s S oI Sl S (51
5 uﬁ@;ﬁp@u,ﬁ&\ﬁdﬁ?gw A ol
VFFr s 51 as g 4w P2 Ay 5l a5 2l Pr Al
S e i yBCy Jws jla gy Can o o Sl 65 s
3 S O Bl 5 55 s 1SS 8 53 BCy s
,;.uvwl&a‘;t_@\w&;@,@ﬁ
(S 5 p L)) camy sl Olios L) Calides Jol e
Sl i 53 doelin sl caliw Jsb ¢ JSSIy Jsb

YOV

5 0bal 2) Ot 3 iblie 55 487 010t Jbl 5 e
b Jamss 5 55 g0 ST (Ol sl 5 Ol
SO VL wlal58 0 slyls 5 adls Sis 4 o9
LA il (poyso cv\f 23 e sl Slis
ol 2050 03 6L Olallles ST G &S opl 4 4
ol ) ST opl s o plosil 1 gal adlaie 55 o3
p,yr_s)&uavj,.uwumgw6\”.5)
h}j_i)a\_gg.?_mspl_z“TarrOScﬁh&l_g‘a)Le
p3lie 5 sa Blw AP Sy L LSy (Sl
sl CIle jsaS el a5 6855 gylas
;,)s”ﬁu_wbﬁ;,\_a:a,g;fj\gxuw
el 0s b a0 Ol ) 53 5 2L s (CYMMIT)
el 3 ol aalealis 5 0800, 4 o oLl
ol oo 5 g g 5 POl Dlados du i
0> Shas sl o g L5l eails )z 05 Slis
il Sl K b g alow Jsb
23 B ) e Gl Jod S 5 5 (SO plasil 5 ey
315 3lsal ol oDl ST ol Slaios 45, 50
31.3010 N, 48.6217 L3l i Sluambes L) e g o
s Ll 17A0-98 o5 Il s s 5l (B
dn 53 B3l JolST oSl b I s LT
8 5 (GRS 05e) ol LT Ll 93 55 1SS
Slles s |l GLidles § ado o 5l dm 6,LT
J}Tm,sg,'&_.ﬁ;,v.;hzrl?a!jl@ulf
el (ola OLTY Lol OLT YO Sl j dbols) OLT
L om s oy Sl syl JasleT Jowe oS s
oA ol B el 5 a0 5 ) e
U i au¥ 53 (p S bS53 8 koYY 5V OF
sy s T slse Jlde 5 Sl (g 20 Bl T
N 5 4 e e 70 BY 5 e Sl b an
o1 (s mLasT plonil Jome .5 5 sy +/0Y
65 Lokl 5 Jkine ladks; b S 50 8
S Kl ol i) s 3 bos Lo g2 ol
318 Bl 43310 3 YPA XY C 5w 0T Jlas


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.4.7
http://agrobreedjournal.ir/article-1-1232-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-16 ]

[ DOR: 20.1001.1.15625540.1401.24.2.4.7 ]

\FN Ql:.mib"‘" wu‘ple-)%41?4"0‘;4,‘6‘—')}(';1‘—41)*“«5"

Wiy gl Oliw Lo Sl Jod o Dol (i
53 ki 3liad oty 314s5 ¢SS I el J b
Lyl i )3 5 ad g 5o 4l 055 5 adlaylze 05y cabiw
s g pla,l Slaw ¢l b g Dol8 55 A
Sl i 53 amehin sl ¢ JSSIy Jsb i J5b
&ﬁd‘-“"cbﬁ Sl 05 s diw y3 4ls
Dy ls gas Aoy

Lyl 55 b o o ile e s ol
d,_b‘uﬁtw,\oudﬁj_]ajjiu;vjﬂﬂoju\{
033 5 abiw 53 apliw Sl Sy Jpb caliwn
Wl (6 ST ke O3 28 05 4 L 3158
5 IS Jsb sy plis )l Sliw L5 5IBCy Jus
) 350 S5 OMis b 035 4 &la058 033
SYL 550G Wl 4 BCr s sla 5 Kle o5 (Y
clals codle sums 0L edd 5L Sl L
il e Sl ol 6l i S50 50l s
Cio b 5l g BCr J—us (Shayan et al., 2019)
S gilan s S5 Us o8 4 JSSy J b
L5 0d 5 4n BCo o Sl gt by o it
ils Fi s U aslin 53 Fp o 3 5eSin
sl ¢SS J b sty sl Slis (6l (5 i
el el a5 401 31ds 5 a5 doehins
ails 035 5 &350 58 O35 Slhwe Sl Jud o) 5 Kles
oL 45 30 F1 e 00 1 28 @ g s
Slio ol 53 5T Sl o5 5 (A6 a5 m 3570
.(Amiri et al., 2020) <!

S 5 ) 53 s e Sk sl ol
i Sy b gy p syl Slio i 5168 5l LS
caSls)lza 035 5 abiw 53 abiw sl ¢ JSSI b
55 P2 Ay 51 s b aminn 5 b s Py Al
Js Slo g 55 09 Ll 5 wsles (Y Jgu)
aopbiw sl el sk a5 5 P85l Olis (6] 2 BC
b Cdo gl sPr s wlajlpn 05s 5 it s
BCo o Sl s 535 Jilaze P2 Iy 4 STl

YOy

laas 5SS s 4l Ojs 5 s, m O caliw 3 4l
L g, S eIl

3395 Jle 5 O g 3T 1l Laosls LgﬂTC‘..g- o
Shas (=\_>.J| ool Gl gy 5l eslaul U Laesls
!~ (Mather and Jinks, 1982) S35 byl 4 20
A oslial b fud s Hls sme M 5 g 5 O 5051
Jm 0 g 3T 31 sl Uy 5 s o 55000 i
(5 ot oLl (LSD=0.05) (513 s—imn 3D
(Cils 3 g g Hls e gl by ol e ST Slaw
Caliee gla Jod 3l 515 4 cla Jood S 4 328
Sesliwl Ly S5 slaami il 33,57 — 5
Sladama Sl pl0S 2 gl (S35 Dl e Jold s,
L el b sl (Sis iy RS O
¢S zie wlie 05T (Mather and Jinks, 1982)
ol g ok Co 5 gy b a5 S0ke 51
o—= s (Mather and  Jinks, 1982) ; o
SRS 3 A Bk il s (K85 Jee o e
2 O350 4l me b S )5 eslinal 5y S
t O gl 5l oslimal bodks 5,57 5 slaaminl 3 51 &S
Jis S e 8 Gl bl i 9 a5 s rbu‘
g_wsgquuuxugbcéﬂ\)gﬁ
(h%8s) oo smas (Sla(s pds il s f 55 sl T
5 =0 oo sl s (0s) (o 55
LA acwls (Mather and Jinks, 1982) ;o
ela S S P S Jlse L 0) sl il
sl jBle 5 5l b 4ul>s (Cokerham, 1988)
4 i 9 Olowls g Excle y Minitab SAS 9.1
A oslazwl Laosls

2l (6 S o3Il Dlas (s1y iliols 4 o gl

W Sl odd a5 o fs 5 (P2 5P1) p s 5o
5 A5 O Jayl 2 53 ekt planil (BC: 5 BC: oF2 oF1)
O Lol 55 a8 5ls Oles b slgnl St i


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.4.7
http://agrobreedjournal.ir/article-1-1232-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-16 ]

[ DOR: 20.1001.1.15625540.1401.24.2.4.7 ]

"NONEE AP OLSn 5 g alb . lid Ciuy 5 ol Dlho (S 4 s

lej_g.uo:):g}jlﬂw‘)}iajdﬁtw)\&w
S Sl g8 e Gds s ae Sl L
sl Bl e ColiS e oins 0L (6 el )y 4w Jube
ol 0 (AT b 28 2 5 S
oslatwl Jdoo o e 30 6l sl i Jde
Gl Cods ) i (33T a s Lds (gl s
Sl e o e e el A e Sl ls a8
A et Sk g
2 53 Slie IS (gl (M) S0Lee amial b
3 g 13 e (S RS 5 A5 09l Hled 9
S oSl 51 (5 g otas DL fale
ol Glaols miSan 5 LSS Ol S sl 4
g oy OL&S a3 pl O Hls ae .l
T sl 2San o anl s Sl oS
Al s glia s alal) cen 53 Zd
(Abd El-Hady et al, Coulods 5,38 Oliimes
&l (@) O3 il 31 ,51.2018; Salmi et al., 2019)
S (YK dyb i J b 65 gl Sliws
sl 95 a5 il a0 g akin yo b
L Slivs ol 3 e ol okins OLES 457 35 s gna
gl la s 5> Glo i u':"ijf sl gy 5l eslaal
(Soliman, 2018; Koubisy, 2019; <—wl & & Jl= 4
CMe sl > > Al-Naggar et al., 2021)
Jesle 1 8 3590 Slio adS (sl 0 domtanl 5
g e 4 S 25 ote 5 )l gae OT 6l
() codle 31 .ol Sliws 1 J 287 55 LI Wi
Slis Sl 5 A5 0sb Lyl 50 Dli 48 1,
23 a3 ampli v slus y diw b s 5 p i)
e Sl 3 g l3 e g (e (RS ol S
&AS%J}WQ&DM} OLi h asnl 3
sl g ails )l 05 Olaw Gl p ol db g 0 Lo
s i () e S a5y alew js «ls
Sl D aminl p Cte Hlue an 4 5 5 g ls e

Ll by alaylm 05 5 aiw yo Sl slaw Olaw

YoF

sl s s Julae Po iy as edld sL Slas (sl
5w g b camy sli Sliw gy 5:S0ka It
Fi Jod ao Comd Fo Jood 53 s 53 aliw sl
o) S 5 Lad) il bl i Clea Sl S
Fo s 53 5S0lie ldie 2alS o gdleay il Slio
I U G 3oy Dot Sl S Fr i 40
Tl oy Do A Lk ) 3 T e
G S oI Sl gl (Sist T g AT Ogb
S camy Sldad Slawe 1T J1 5 oS 5l Olid sl
LS @ g 53 &l O3 9 4l S5 05 caliw 5 &lls
Sl 5 ails 3, Shes 53 J2alS (Y Jyds) abl
> (Sds 5 Ll pb g el 535 Sles U a5 s
s Ol L 3 0l S Uiy Calibs ol e
(Prasad et al., 2011, Liu et al., culods i 038
S o 5 &l 2019; Saeidi and Abdoli, 2015)
> Sas Siia 15 Lyl 855 4T B 51 015
.(Mohammadi et al., 2012) 5 ;§" oslazwl liyls oYL
S S o e S e el 0y o e
Al o 55 (St A5 55 Sl ey (44? kS
Wls 0us o ole) Sl o S L Slisles §
S gdmmn ¢ (5353 S T sl e 015
Je i g Gl gUly 2als g bol,lny S
g ails s, Shee L 5 awlis 3l esliul 5s
Az o 5 5 s Sus an | 0T ciS
.(Altenbach, 2012)
Sl b S5l 035 D3 g 4 4 5 L
oSls 4 i (sl 5l 35 50 Dlis S|
2l bl g s BB Olio ol 6l p s o
(F Jsd) (25 0y Jaul 1 53 ba s 5 S0Le 4 5
e G Lgs (Mm-d-h Jels) (6 el )l Jue
S35 9 A besls S, ade _wdsb
& )L 4w Jde ;5 (Akhtar and Chowdhry. 2006)
23 L3S (Sore Sdo (I J RS Sl de e s
Sl Lt bl e i 55 (St 4 L) i


https://dor.isc.ac/dor/20.1001.1.15625540.1401.24.2.4.7
http://agrobreedjournal.ir/article-1-1232-fa.html

1F4) Ol ¥ a)u‘r)%,;mg»?L";)\,_\u;bjpbq,u"

Jrab (sl (it 25 5 05 slaslesd 53 2595 pAS 53 Us 5 0 28 o1 (SN 51 ol sla s 3 ALS Sliws SSbe =) J s

Table 1. Mean of plant traits of durum wheat generations obtained from Shotordandan and Dena cross under normal and terminal drought stress treatments
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Generation  Plant height (cm)  Spike length (cm)  Peduncle length (cm)  Tiller.plant?  Spiklet.spiker 1000 grain weight (g)  Grain.spike  Grain weight.plant (g)

P1 107.0 10.8 445 5.0 22.0 43.7 42.0 9.32

P2 78.2 7.7 33.0 5.7 18.3 40.5 41.0 9.56

15 F 86.5 8.1 32.7 35 18.7 44.3 41.2 6.51

i % F2 98.2 8.6 40.4 5.7 19.9 48.9 394 11.26

4 Z BG 99.5 9.7 36.4 5.0 21.7 45.0 425 9.59

BC: 82.7 7.7 36.1 4.8 17.7 425 41.9 8.56

LSD (5%) 8.1 0.99 3.8 1.2 1.9 2.2 2.6 2.65

P1 104.3 10.9 42.0 4.0 21.0 34.6 38.2 5.39

g P2 76.5 7.2 30.8 4.7 17.2 29.9 39.3 5.62

i % F1 85.6 8.1 323 33 17.7 37.1 40.0 4.97

Jb % F2 88.6 8.8 33.7 49 19.2 36.5 325 5.96

3 BC: 97.0 9.6 35.3 4.4 19.9 37.6 40.9 6.83

0 BC 8l.1 7.5 355 4.4 17.6 35.0 39.3 6.16

LSD (5%) 5.3 0.35 4.6 1.1 1.1 2.0 2.0 1.51
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Table 2. Mean of normal and terminal drought stress treatments for plant traits of durum wheat generations obtained from Shotordandan and Dena cross (t Test)
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Plant height (cm)  Spike length (cm)  Peduncle length (cm)  Tiller.plant®  Spiklet.spike* 1000 grain weight (g)  Grain.spike*  Grain weight.plant (g)

ot 0sk 92.0a 8.8a 37.2a 4.4a 19.7a 44.1a 41.3a 9.13a
Normal
SN A 88.9a 8.7a 35.0a 4.3b 18.8a 35.1b 38.4b 5.82b

Drought stress
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(Sharma and Singh, 1976, Srivastava et al., 1992,
.Farshadfar et al., 2008, Tammam, 2005, Amin, 2013)
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90 Clome Coadle 55 Hla a5 A (AT D9
S 3l Coale ol OLis Slis ol 5o
sl Sl gl o Codle X ol 2San oy
Soisine 5 Suda 15 O Jal s i ) aadis
D3 cime 5 e 25 ol s SO Jsb sl
2 A5 O Ll s IS b Cio sl 3 s
X il 5 () (X Gl B 2Ses g g 5
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Table 3. Genetic parameters for plant traits of durum wheat generations obtained from Shotordandan and Dena cross under normal and terminal drought stress treatments

using generation mean analysis

m d h i j | X2
Plant height Supls,l  124.30%11.70™  14.43x0.84™  -65.11+25.58™ -31.45:10.59" - 27.36+15.74" 0.56™
Spike length aliw Jsb 9.28+0.13™ 1.60+0.14™ -1.17+0.22™ - - - 1.70m
3T Peduncle length ISl Jgb 46.02+2.28™ 5.24+1.07" -13.64+2.87" -7.74%2.65™ -10.20+3.60™ - 3.51m
2 % Tiller.plant? $ g 55 Ay 1A 7.99+0.49™ -0.29+0.19™ -4.47+0.63™ -2.65+0.53" 0.85+1.07™ - 0.57™
A Z  spiklet.spike! A 3 aedi sles 21.22+0.80™ 1.78+0.23™ -2.44+1.27™ -1+0.83"™ 4.33+1.60™ - 0.0005™

1000 grain weight &15 058 O 62.54+3.51" 1.99+0.36™  -36.07+7.59"  -20.34+3.47™ - 17.86+4.74™ 1.64"
Grain weight.plant?! S5 53 41303 15.79+1.09" -0.07+0.38™ -9.37+1.38"  -6.44+1.18" 2.49+4,02" - 1.05"
" Plant height G4 plis 90.76+0.77" 14.02+0.76™ -4.09+2.07™ - - - 0.92m
. 8 Spike length i b 9.11+0.11* 1.87+0.11™  -0.96+0.20™ - - - 1.46m
1) g Peduncle length SISl Jsb 36.48+0.81™ 5.58+0.81" -0.95+4.00" - -11.76+3.59" -3.19+4.21" 0.59"
% 2 Spiklet.spike™ Al )3 dorlin 3lda 20.72+0.82™ 1.82+0.21™ -2.97+1.08™ -1.56+0.86" 1.01+1.14™ - 0.13m
g 1000 grain weight Gl 50 05 33.32+2.74™ 2.41+0.30™ 9.47+6.11™ -1.03+2.72"™ - -5.68+3.91"™ 0.13m
Grain.spike?! Al 53 413 slas 10.81+2.72™ -0.42+0.25™ 58.09+6.81™ 27.96x2.70™ - -28.91+4.49™ 3.86™

ns, * and **: Not significant and significant at 5% and 1% probability levels, respectively Lo y3 6 5 g ez = gla 53 5ls fan 5 13 gme b i 5 47 50T

-: The parameter was not included in the model Sl ok Juka 3,15 abo gy o (ladomtnl 30—

e x e mSan il (el x a3l aiSan ol 3 X il aSas o dle 1th (ol gd (o Ske:m
m: Mean, d: Additive effects, h: Dominance effects, i: Interaction of additive xadditive, j: additive xdominance, I: dominance xdominance
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Table 4. Diversity components for plant traits in durum wheat generations obtained from Shotordandan and Dena cross under normal and terminal drought stress

treatments
Plant traits ol i Ew D H Vo Vi F JH/D F/JHI/D

Plant height sy, 30.65 28089 63.10 14044 1577 8127  0.47 0.61
Spike length dewds 054 526 10.60 -2.63 265 159 - -

3 5 Peduncle length Sl dsb 2261 15474 24.02 7737 6 -1.59 0.39 -4.03
o £ Tillers.plant Gy s 094 -196 988  -098 247 -012 - -
L2 Spiklet.spike div s alinsls 259 -12.46  28.85 623 721 211 - -
1000 grain weight as,moss 1091 9951 2674 4975 -6.68 -248 - -

Grain weight.plant! s onalbozs  3.80 9.17 37.23 4.58 9.30 3.31 2.01 1.64
Plant height $ysw, 4652 11954 -8476  59.77 -21.19 594 - -
. & spike length diwd 037 -146 661 073 165 138 - -
fg g Peduncle length Sl Jb 1828 139.03 -10342 69.51 -25.85 11.22 - -

% S Spiklet.spike! diw padinolas 142 221 491 110 122 213 148 1.43
2 1000 grain weight ds,moss 747 2326 4170 1163 -1042 023 - -
Grain.spike™ dow pabbslas 489 2096 4546 1048 1136 1165 - -

S JH/D 5 sLa0la ol 555 50 (Sean F oo Jle i1y VH (a3l ol VD g 55 <l s H g5 (213l 1D ¢ ame il 15 Ew

Sslize 55 solSa 4 ol Sl it (F/AH /D ) e e

EW: Environmental variance, D: Additive component of diversity, H: Dominance component of diversity, Va: Additive variance,

Vp: Dominance variance, F: Correlation d and h on all gene loci, (VH / D): Dominance ratio, (F /Y (HD): Dominance deviations in
different loci genes
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Table 5. Degrees of dominance, broad sense and narrow sense heritability for plant traits of durum wheat generations obtained from Shotordandan and Dena cross under

normal and terminal drought stress treatments

h%gs
Plant traits 2 clis  h/d 1 2 3 4 5 6  mean hns GN Hire Hp,
Plant height sppw, 228 08 086 081 084 084 083 084 075 0.65 -6.23"  -20.51™
Spike length dewd 137 0 0 058 007 O 0 0.11 001 o081 -1.13™ 2.7
3 5 Peduncle length Sy 093 038 058 087 071 054 062 062 027 042 -6.06 -11.75™
2 E Tillerplantt Gyl <016 033 041 078 058 048 055 052 001 0.03 -0.55™  -0.97"
12 Spiklet.spike't diw s ediesiis 124 033 037 003 028 023 018 023 001 275 143" -3.22"
1000 grain weight sls w3, -072 070 070 051 065 064 061 063 057 0.07 2.18™ 0.60"
Grain weight.plant? Sy 4oy, -003 057 057 083 069 062 068 065 038 0.0005 -2.90" -2.80**
" Plant height s, 280 074 076 016 063 055 045 055 040 245 -13.76™ -18.66™
., & Spike length dwdb 189 062 063 079 069 068 071 069 001 185 -0.97™ -2.82™
1) g Peduncle length S 134 065 069 075 071 068 070 070 012 0.35 -4.15™ -9.73™
% S Spiklet.spike? dow panliwsls 132 058 059 065 061 060 062 061 029 071 -1.38™ -3.22™
g 1000 grain weight Gl ,imo5s -048 033 048 0 034 020 013 024 013 224 478" 2.45"
Grain.spike? dow el 047 053 059 0 041 028 015 032 001 0.17 1.17" 1.73™

Gy a s e HEE copillly o:0ke & S it HFTF 05 35 GN (o gz (6 s 1,5 N2NS ( agos (5 szl 5 2BS codle w55 1D/
h/d: Degree of dominance, h%ss: Broad sense heritability, h?vs: Narrow sense heritability, GN: Gene number, Hjyg: Heterosis with regard to mid-Parent,
egard to high Parent: Heterosis with rHzz
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Genetic analysis of agronomic and morphological traits of durum wheat [Triticum
turgidum L. spp. durum (Desf.)] using generations mean analysis under non-stress and

terminal drought stress conditions

Taheri, R.%, Z. Khodarahmpour?, M. Khodarahmi® and M. Moradi*

ABSTRACT

Taheri, R., Z. Khodarahmpour, M. Khodarahmi and M. Moradi. 2022. Genetic analysis of agronomic and morphological
traits of durum wheat [Triticum turgidum L. spp. durum (Desf.)] using generations mean analysis under non-stress and

terminal drought stress conditions. Iranian Journal of Crop Sciences. 24(2): 150-164. (In Persian).

Breeders often use generation means analysis to obtain information about inheritance, gene action, and to
determine effective breeding methods to improve important agronomic traits, especially under drought stress
conditions. To investigate the genetic parameters of agronomic and morphological traits in durum wheat, a field
experiment was carried out using F1, F2, BC1 and BC2 generations obtained from crossing of Shotordandan
variety and Dena cultivar under non-stress and terminal drought stress conditions. The experiment was carried out
using randomized complete block design with three replications in research field of Islamic Azad University, Ahvaz
Branch, Iran in 2016-17 cropping season. To apply terminal drought stress, from anthesis stage, the irrigation of the
plots was ceased until physiological maturity. The results of weighted analysis of variance of generations revealed
that there was significant differences between the generations for all measured traits except number of grain.spike
under non-stress conditions and number of tillers and grain weight.plant® in drought stress conditions. The results
of generations mean analysis for spike length under non-stress conditions and plant height and spike length under
stress conditions showed that the three-parameters model had the best fit. However, for other measured traits,
significant chi square test (x?) indicated the presence of non-allelic interactions in the inheritance. Additive and
dominance effect played roles in controlling most of the studied traits, but the effect of dominance component was
greater than the additive component. Broad and narrow sense heritability of traits under non-stress conditions varied
from 11-84% and from 1-75%, respectively, and under stress conditions from 24-70% and from 1-40%,
respectively. Considering the greater role of genes with non-additive effect in controlling most of traits, except plant
height, spike length and 1000-grain weight, selection in durum wheat advanced breeding generations, when

breeding lines are fixed and relative purity achived, is suggested.

Key words: Durum wheat, Gene action, Genetic parameters, Heritability and Selection.
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