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Extended Abstract

Background: Wheat is a plant that is cultivated in different environments around the world and
provides approximately 20% of the energy and 25% of the protein needs of the world population.
Durum wheat (Triticum turgidum L. var durum) is an industrial product that is mainly used in
the pasta production industry. In addition, the difference in the price of durum wheat in the world
markets compared to bread wheat has prompted some countries to increase the area under
cultivation and production of this crop and start its export to supply their bread wheat needs
through imports, thereby saving large sums of foreign currency. Although it is often believed
that durum wheat produces less yield than bread wheat, the results of national uniformity tests
conducted in recent years have shown that not only the yield of durum wheat is not lower than
that of bread wheat but also the promising lines of durum wheat has an increase in yield in the
conditions of the tests. If we consider a 20% increase in the price of its grain, the development
and promotion of its cultivation in tense areas can provide more economic benefits for the
producers and the country. The production of crop cultivars with appropriate characteristics, high
yields, and stable production is one of the main goals of wheat breeding programs. Therefore,
the identification of suitable lines and cultivars for cultivation in each geographical region is of
special importance. It is possible to achieve such a goal by evaluating the set of new lines of each
plant in each region. According to the special program of the Seed and Plant Improvement
Institute (SP1I), which plans to increase the self-reliance coefficient of wheat for the introduction
of new varieties, this study also aims to obtain more productive and promising durum wheat
genotypes in the northern region of Khuzestan province.

Methods: To identify the best durum wheat lines in terms of yield and other agricultural traits,
an experiment was carried out during two 2020-2021 and 2021-2022 crop years in the research
farm of Safiabad Agricultural and Natural Resources Research Center, Dezful. New durum
wheat lines (n = 76) were evaluated observationally along with three control varieties Aran,
Hana, and Mehregan in the first year and 37 best lines of the first year were evaluated in the form
of an alpha lattice design, along with three control varieties, in the second year. In addition to
seed yield, other important agricultural traits, including heading date, physiological maturity
date, length of seed filling period, lodging rate, plant height, and 1000 kernel weight, were
calculated and considered in the final selection. For the results of each year, statistical parameters
(indices of central tendency) were measured using Excel software. The correlation between traits
was measured using SPSS software. In addition, MetaR software was used to analyze the
variance of the Alphalatis design. To group the tested lines, a dendrogram was drawn using the
Ward method and SPSS software.

Results: The results of the trait analysis in the first year showed that the tested lines had a very
high variety so that their yield ranged from 5883 kg/ha for the weakest line to 8350 kg/ha for the
best line, and the average yield of all tested lines was 7231 kg/ha. In addition, the average yield
of 37 selected lines in the second year was about 6423 kg/ha, which was about one ton less than
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the yield of the same lines in the first year (7397 kg/ha). One of the main reasons for this decrease
in yield can be attributed to the increase in the temperature of March in the second year (20 °C)
compared to the first year (16 °C), which caused the average grain filling period from 49.3 days
in the first year to reach 45.1 days in the second year. Finally, according to the total measured
traits of each line during two crop years and cluster analysis, lines 6, 38, 57, 58, 59, and 73 were
selected as the best lines. The yields of these lines were 8350, 8303, 7917, 7537, 8000, and 8130
kg/ha in the first year, and 6933, 6917, 6775, 7045, 7178, and 6815 kg/ha in the second year,
respectively. The average yields of Aran, Hana, and Mehregan controls were 7207, 7148, and
7109 kg/ha in the first year, and 5698, 6208, and 5927 kg/ha in the second year, respectively.
The dendrogram drawn using the total of the measured traits placed the 40 studied lines in three
different groups, each of which had two subgroups. An important point about the cluster analysis
is that the selected top lines (6, 38, 57, 58, 59, and 73) are placed in one group, and only line 61
is added to them.

Conclusion: In the pedigree study of the top lines, a common parent named PLATA was found
in the pedigree of the four lines, which probably made these lines superior to the other tested
lines. According to these results, it is possible to propose and implement the use of this line to
improve the wheat breeding program in the hot and dry areas of the south.

Keywords: Aran, Cluster Analysis, Hana, PLATA, Yield

How to Cite This Article: Keshavarznia, R., Farzadi, H., & Aghaee Sarbarzeh, M. (2024). Selection of Superior Durum
Wheat Lines in the Warm and Dry Northern Region of Khuzestan Province. J Crop Breed, 16(2), 93-103. DOI: 10.61186/
jcb.16.2.93



https://jcb.sanru.ac.ir/article-1-1509-en.html
https://jcb.sanru.ac.ir/article-1-1509-en.html

A rveesmerresessasssssassssassassens VEV Y ojlouis ol Jlo / 2ly; LS Mol 4ol yingss

Sl s @ilia g (55,5LaS gl lSulils

g Al
Olwjgd ! Jlows Suis g 0,5 adliio )3 09,95 PS5 5y SlaepY ik 35

"0yt 0 BT o T (3158 Coammes 1 55LiS LS,

(§503kES oy g objsel wliios lojl bl i b @lie 5 (65,9lS bjel g Sl 510 ks 5 g s 9 2ol Clidiod (s Hlsliwl -
(r.keshavarznia@areeo.ac.ir : Jgguo X 53) ¢yl ¢ Jo85
(S39S gg § ohieel (ladind lojls ol o b @lie 5 55,0l Sheel g Slaio 50 ds 5 Sl 4 g el Slidos i (e —Y
) olrl Js5
Ol @S «s5nsliS oy 9 Ubjgel (Dl lojlo oy 5 Jlad a9 gMhol Sliid dunogo Sl Y

VEIYNY DT izl g6 VEYNYNY bl o) VYYD 6,855k o b VEV/EINA 1l s o)l

V¥ BAY i

b gunno 208>

Cuxod (Juiigy dl.m)t.: M)DYQBL;))JI M).\Y L.:).m 9 )w&wsul{) ).wl).w).\m‘jlh]a.m )Jégu.wl u_mLSro.\J 5.9.3@9 doddo
)3 edlal 5yg0 (Joy8le W)y mlio ) Baes &8 ol o Jgams (Triticum turgidum L.var durum) pg,es a8 bes o el |y e
ol W 9t o s Bzt ol o )y lajdS Sl (B b puS 4 Sl o Gl 0 poygd puS Cead SMST el 1 oM 0,5 o
Jlassl 5, zaKin Jle JI8 opl b g 03,8 (ol oy Ga)bo j11) 353 5L 350 b paiS 5 85555 ©ydle )] lpslio 4 5 00l (il38l 1y Jaace
Pbd‘ Lg).w‘)w w‘ygq ulu'ula; =l Js J..SL;a A.Jy LS)A.QS 3 Sles b pAiS 4y G pgygd pAS oS ol u;l 2 odudc el o KISV
Slaialoil (el bl i )3 pg 93 paiS isuiuel Pyl g by Y a8l Cannd ()b p iS5 ) j30S pg 00 paiS 3 Shas Logsias a8 sl Lt bl (sla Jlo 3 0
..\Jl?)@)lbuu.l dJoL.A).) lma.SCJB)J94x~u9J M)&)h’)b&h‘)ul d:l.lu.oﬁw‘)sl /Y )sla.b)‘bn_hb)slas u;u‘)sl IAJLM.MAJM)SPL’?U‘
kol Blaal g 55 Sl g YU 3 ,Slas wcwlio sla Sig sl ely; o6yl adgi .55l walyd 19S5 GBALS Wi el |y 6y (o3Laidl 0,00
i b il e 5565 5 (glopg Cuenl I Ll ddlaie o > CliS Car cuslio pB) g lapY Slulis gyl 5l sl puF g0l54 sladal
b g 9 ol Sliis dunsge 039 deliy 4y dgi bbbl oo pdy el (s G 4 (oltod (ISl cailaie 3 )3 0lS po s slagy Y asgoe
2 P9 A5 RSl g S saze n Slacads 4 olied Sl 38 eap rl e pB (B sl paS IS oo S )b 3 )
b )8 ol ol jed bl Jloss dilate

=hi Jlo 9> (b ilofl () Slio plo g 3Slas L 1 pg)00 puiS sl it lolid Caa g sglaiocny (B9, g dge
oY Y olass gl Jlo ) 000,52l 555 sl shio (snbo qalio g (55,9lS” Jhjg0l g Slasind S50 gy de)jo ) VF-em1E0) o 1TAR-NY L
b By sals o8 dw ol pendy Jgl Jlo 5 Y YY pod Jlo )0 g (slodaline & ygody 8 40 g Lla ‘OI)'I 2ald 08, ¥ ol jends pgyed pAS Wi
O 093 Jobo ¢ S3el 308 (S caliian yrbo (Slagu )b ol 503 e ()5 Slho il 3 Shas 2 0gMe i8S 118 (05 3590 s ]
5 sl la) (sl (oo ly Jlo 5o ol (sl 58,5 5 ise s U 2 5 dsulos 813 30 535 5 4 6] (Sl ol i
Ca oply 0gMe a6 ,50310 SPSS l58l 5 5l eolatwl b las (e (Sitwsod (l5s0 Cpiored 03,5 (5,505l EXcel 15810 55 5l ool b (35,0 4
Ward g, 5 o3l b ol $9163  jialojl 3590 (slacp¥ (caiog,S oo wied 13,5 03l MetaR l38la 5 5l VWl )b il lg 550 plol
5 sy SPSS l33le 5 b

PSS OMY I il 5 Slas (i 45 (ggmias 25351 2Vl s €55 > (ialojl 0590 slacnY & 3 olits Jgl Jlo )3 Slaio (g 2 gl LBl
PSS VYN Sl Gtalesl 3550 (slacnY allS 5 )Slos (50le 9 392 suito (Y Gyt Sl SR 3 p)SOLS AVD- b (Y o iciensd (sl S 5
Il 30 Y e 5)Sles 4y Cows & D9 58S 10 £)56S FEYY dgis 10 pgd Jlo jo ol (p ¥ YV 5 Slas 1Skl 3 0gMe gy,
I y0 ole il (glod il & g o |y 0 )Sdas ials” pl YD (5 Jeol 5 (S sy Sials 5 G dgas 0 ([ 40 p,S5LST VYAY)
Jlo 53 5oy YN Gl aly a4 0590 (1uShe 100)5 el a5 5,8 S5 (3,5 ol a3 VF) Jol Jlo 4y s (3, Kk 433 Vo (1:Kko (slod) pgd
DA DY KA E o)l glacpV (gladsd 4500 9 elyj Jlo 93 (b o (£,:505l0) Glas ggammo & dag b Coled 53 oy pod Sl 10 FOIY & 4l
S 3 2 SGlS AVYe 5 Acee NOYY YWY AY-Y YDyl ity ol Sl 53 oY (ol 3,80ee i Olasl gy Y (5 ol VY 5 08
OB e 5 Ll o)) slasalis 5 Slas 1Sl a5’ Jbs )5 090 S )3 p,55LS FAVD 5 VIVA V¥ SYVA SNV FAVY ply cusga pod Jlo 0 g
b o puoy pl)S900 g JliSa 53 p,59LS DATY 5 SV A BFAA ply pod Jlu )0 5, 10 p,S6lS VYA o VIFA VY-V ly ol Jlo jo s ey
alaly )3 ppee S5 0B 0 09,5 15 90 (glyld pluST ya aS oly 118 Calises 09,5 dw (0 1y ey 35 (Y ¥ ol (65 S0jll Clas ggeze I ool
Y s g WIS 148 05,5 S 40 (VY 5 0 DA Y YA & o)jlouds slayY) bl 5y slacpY s 4o opl jd & Cul (] sladiss 455 L
ol 0393,5 a8l Ll 4 £ o lous

b alys Yozl o8 3,03 3939 PLATA 5l 4y S yiie Wy G oY Foymd ;3 a5 00,5 asiio 5y slocp¥ ooed (awyp ) 306 S A
aaly d90 Cagx oY ol ) ool Sleiin Gl @l opl 4 de g b ,S Liolejl 3590 slayY ple 4 cad lacpY opl o cel (o390
25 ety e l) cgir Suid g 055 Bble )3 g9 puiS (Nl

PLATA bl o,Slas «sladss 4350 ) 15l (sWajly

o8l glise bl @ 1) ()5l Sy 5 o doddo
b b slaasl,S 5l Loyl 3 olS opl 059 50) canl Ol ol jd Gl slalame p3 &S Cunl LS puS

(Hasheminasab et al., 2014) 54 0 cuiS Igwl Jlg> il o> YO 4 (g5l oy Ve L;).o; 9 29 o CuiiS
NS g VAD 2 Jb plea 3 ol catS pj daw g Reddy and ) wlie ol |y ple Cumesr By
oS (it it pAS pl )3 (FAO., 2022) asbse oM ¥ guaeo oy 3 pAS s, (Hodges, 2000


https://orcid.org/0000-0002-4357-750X
https://doaj.org/toc/2676-4628

a5

05 @b ol by oS Canl (WS Ciio S aily 5,Slee
SiSeny Jdsa cdo opl gpdiedly sedie S
sobatods Sl (6598 g)cnl il g sl lae X il
Cygo 3,8kas (elinl b j) LinsS wls 5 Slas i3l
Alexander ) |,Ke» 5 ,5lusJl . (Richards, 1996) »,.5
bl it Sl &S Wl oL (et al., 1984
ads 3l 5 550 Al)lia (59 1)k I dtaen Gl g 5 Sles
Dawari and ) 159 g ()9l .l puiS 1> 3 Slos (4132
S Jbo s L & WS sl (Luthra, 1991
3,80ee b oYL (Siwsen sy g 05l SYL (gpdscdlys
S |y 0,Slae patuns e jobody (lgf o i 35 &l
"'\“.“. “"‘t.u.

53 4 i Slislejl CJB 3 paS was o pY vy
u:L.w.:J )9]2:;@4_3 lm‘j (S g )’I o3l 9 w,.lsl R d.‘o‘wa
s golpay gladoly el )3 musy (5,550 b (o8] 4
&S Cul oloie o Oladss Jud cpl sl Jglaie
2 ST 5 s s Mooy it STy b
P (Brme 4 oo g 012 clipl Gl ) (e e
S o8y o b Wses a5 sl oS s o (lailae
319 YAAY Jls 53 Coponun Lawgy o wsly oo (Seri 82) M
5 Sn & g by 15 (ESWYT) Ll clasle]
x5 KL (o )9S iz ) 9 cnl ) 5le
o3, c»! (Rajaram and Ginkel Van, 1994) cul ouy5,5
Slalo 3 1) e a5 S 5 s 31 S0 b il
S5k wyp 0 olpl g0 g edly olaidl sgsay Jlgie
Jlo (g 390>l byl (lapaS wux sl g pB))
S Sl 3 onp nl (e ol 0235 9y8 5
oKl oo sopY {:1§)| duslde ©)yquody
SShe Gua b sl g 485 Sieo mlil p Slidos
dadijo g 8y )0 addpo g pudbp)) 5l sieo
Bblie )3 (Slorde 3 Mo auslie Jolyo jl )b (o) 0
aeldl 35 g pin Jolie 53 g Cunl odds el oS wul8l o
L .(Esmaeilzadeh Moghadam et al., 2021) .b .~
9 Joo 45 9 ol DS dusge 0sg daly & 45
B (Byme lp paS SIS cups B )b
2 sleasy 4 bt @y 3 e ol
Ol Jlad adlate )3 pgye> paiS iSudsel 9 5 Jpace
85 plosl ol jos

b g dlge
9 WAANFee el Jw e b il ol
b glie 5 (5j)slaS Clid jShe ) V¥V
48 VY g 42> YV bl (ope b Jgbid sllho
)l g (B BTV g a2 > A oLl Job ¢ Jled
Job 33 (SW,b g bed Cumdg 00,5 1ial b yd daws 51 20 AY
Joe SB ol ons ools L N SS  islejl 6y93
VIDF Jolxo atppusl b (o= o) 8L gyl talojl (sl
0se3l @l g2 e uiary 03 VA (Ko SUl Colan
WIF jouwd oy « /YA Joole (glgize a8 0l o\l S
D92 PSS 2 p)S (e VR sl 9 p)SolS 0 p)5 oo

sy Bl (dlaae 5 (931j8 (s dijyeliS Lo,

Oliwjes bl Jlod SS9 )5 atlaie )3 pgy90 pAS S slapY iG55

S o Wl 3o (gl (s 3, cshol G 598" ey
= Jlo 3 paiS S pj s lel e eluly
ol 3 aS 0040 S (yaales FIVE il jeiS j3 \TAR-VF -
pAS CuiS a4y S yauee YNF my b 0 YF e s
pAS S 4y LS yaudes ¥/VY im0 (im0 )3 55 5
JWo ol (b o paS Wy Sk ol aisl olazs] oo
A > Sl Sl g S p3 oSS YE e ply o5
(Anonymous, 2022) .cul 634 LS ;5 p,55LS AYR

i e (Triticum  turgidum  ssp.)pgyes  puiS
Dgd oo S Lo oS Cuol e sladisS 5 a8
5 ke 4 S oo (5)b85 Blod 5l poSiy 5 S 90 Laiis
o5 g b paS Triticum aestivum s5qbl1iSe «igS |
4 slp &S poyed paiS Triticum turgidum ssgbl s
Triticum turgidum ) ps,s0 pA5 39y 0 ;84 So,80
sl bios 45 ol ixwo (Jaame (Lvar durum
PS5 &9 ol Comnl 28 o )18 o0l 3)90 (591 M5
Iy ol &S oS ol ol o)l a8 canl Slusguas dlowlgas
Fabriani ) wle o (Blwl 5 (9,80 glgil dps cuslio
(ol » eede (and Lintas, 1988; Abey et al., 1997
S 4 Comd Sl slaylil 13 pg)gd paiS Cuogd S
35 5 utS ) s b aztls o 1) oy 5l (B (6
5 3555 Oyl o clplo 4 500l Lislidl 1y Jease oyl
ol b5 038 el lojly oo 311y 35 Slinyge (b paS
Aghaie sarbazeh ) woles el ;) saSa Jls )8
puS &S cunl oyl pode (el aS” > ya (et al., 2008
9 B0 My (5ieS 3)Slas (b pAS 4 s poye
sl 3 ond plxl gyl calgS clilejl zbs
OU PS5l iaS pgyed puiS 3 Slos s oS ol L ¢ s
bulyd )3 pgy90 paiS iSudel pB)l 5 oY aSly cuns
> 8as Gl ol 4 Cons 48 S plodl glailejl (2!
oo 15 50 b |y T il caaid il 31V 515050 on
ot Wlgige BT 3ble > ol CulS oy 5 aeg
25l wold )53 5 BASg ln ) rie oladl
(Aghaie sarbazeh et al., 2021)

9 Vb o Slos comlio sla Sy sl (=hy; pB)l Wy
PS5 3lpias cladaliy Lol Glial jl ady )3 sy
Ay docaigy 0o )l 3590 Jole el
bl )3 bewig) Gglite )13) dm laeX Cuigiy ilie
cuiS L .(Becker and Leon, 1988) cuwl calises oo
Lo o)l WL oS oams 2ol Jgmamen  pl3,) )5
Slas Cdel gl g4 wad ials il e alie (S5
D9 s 0dalls puS jogady (olj Y gaze 3 ()
OB 3 0 (Bye oligS Bl & e Jlie plgisas
Sawhney and ) 5505 o)Ll Lid 8p08 bl jl eudac
L s sl uJs5 (Joshi, 1996; Friebe et al., 1996
Sy a5 el Jla)Sel) adox I wglite (S5 ol
Al oo golae dgaome o) Wi b Sy 835 cuiS L dblde
.(Singh, 1998; Heyne, 1987)

1- International Maize and Wheat Improvement Center (CYMMYT)

2- International Center for Agricultural Research in the Areas (ICARDA)



soj iy 81 lace g (63158 s dijyeliS Lo,

v

9 slog b Joli 1S3 w8l lis s > Shas
Oljee &l 0 0)90 Jobo ((Sielg3e8 (She) celitas
QL] y3 g dnsle 4l I (159 9 S f] (( Snles
b adlias 5,50 slageY 3Slee S 5 e s
Mged puy gy 3l edlatwl b asald oy 3 p 5 Sles
Clao & 2257 b Coled 3 285 )18 dwolio g (o) 350
£9d J‘.w » 9 u‘.?:.ul Py L)’Y YV Slass ol Lg).kfo)'l.\il
oY W 2o B )3 5 g 5 bl e lyT a5 ¥ ol ey
YU o odd 5 Glas base 5 cusS JLSS Y L PV
bl syl Jls o @i ly wsd gpSojl
Excel Izl 5l oolizol b (S50 & blos o asdli)
b clio g (Sted Glise opiomed 035 (6pS0jlul
Ca owlp ogMe Wb (6 050;3l0l SPSSl5éle 5l ol
MetaR ljdlpys jl sVl g5k uil)ly a8 plox
Sy90 slapY (ca0g)S Cas misred W35 oolaiwl
Jidley b oo Ward sg, 3l esliwl b pl 59165 ialel
L sp clacpY ol piusS caled > 4 o) SPSS
=i Jle 90 (b ol (6,500l Glaw dcgosre 4 4o

LSS O)ge

2020-2021
w0
.
T e
g
T m
g
|
= &0 I
40
December January February March
2021-2022
n
w
©
- \
R d ~
- I
December January February March
Gt Ralmfall  —— Viax temp Mean Tenip

VYUY o)las foma il Lo /el LS Mol 4k jimgs

4 Oliudygw 395 LS 13 p,55LS VYO jlade cuiS 5l LS
2 5oL YYD 00l duogd (59,10 365 jlde .ab ooy ST
A 00l pAS Ay Sy Cjguody Al g duw > &S 2y LS
w8y Y olyemdy pgy90 puS Was pY VE Dla gl Jlw o
OB U puS 08, S g Bla 5 )] pgye0 puS aals
gaw 18 3bj g (oyp 290 SlagnY (YLl Joe)
Jol Ul > Uinles] iSenls sl 5l copSole 5 sl
S i dlge W0 )S S (1)5 Tl gloaaline Ciyguody
L;U.‘,Jbﬁ dlmu;':u"lo)’i)S)g sloopY 5| asllles C)?-I 3 esS
590 Jald dw ya 505 Gl TIDYT 4 'IDSN QMIDYN
32 3,5 1SS Y Ve e el 1 e Siolejl ) oolizul
b £ legaone 5 jiagil £o alold & iy 5 59y nY
g b Al e £ Jobay (aldy o 59y p b3 aw) cudlS
VIY) gyo o VINCBIS ebaus 3 yio 5l Yo boghas alold
BIY (0 x \/¥= ;') X )“F Quf:‘.)){ c]a..u 9 (F x VY=
395 Ol g @y o > &b ¥ee ol (Bpas )h i
Oms B e ol g SB Cliis ise duogi 4 W (Spas
FSp Sl e gladdle JS lp ad Bpae
Sr JaS @y s (S 2yl VB) LT sl
pey Cygo 50 b odlitwl (LS yo 1) V) 2-4-D jl e e
ogdle 3,5 plosl 15 (twd (g o sloile J S (6l

w0
as
o
o
E R
&
2
0 E
]
£
g
18 =
10
a
April May
aperature Min Temperature
“a
s
s
w2
H
w £
s F
z
&
10
April May

Min

VooV ) g WFAAVF e els Sl 93 (b paiS a) 0y90 Job ,d Lialel (clal oo olgn g o clasuin -V S
Figure 1. Climatic characteristics of the place where the experiment was carried out during the growth period of
wheat during the two crop years of 2020-2021 and 2021-2022

dy90 sy el lp uismed LW0,8 sl 5y
il o o3d e cslagey 5 Basls uny
iz (350 4 hlos slagasly) bl byl
Jo o Slas )y ot Cowl odel Y Jodz 53 g duwlre
s g5 gl uf’*ib)’] dy50 sy &S o ol ol
PS5k DANY 51 1 380ac 50 85 (s 3032 (Y

LS Lialosl Jol Jlo 3 odel cowdas gl 4 avg5 b

dalaie Aald ¥ ol jondy poyed pAS Wis Y VE I eolatl
duglie §3)Sdas (slise 2 5l3905 ) jloslitul b €85 ploxl
ol lsals 0 5055 5 Slas (3o b (Y 52 3,Slae
Olise dloa jloads il Clasuiie plw 4 a3 g b (yuisron g
Y YV olass il sl ()59 5 (S U gy 2 ¢ Snlss

1- International Durum Yield Nursery
3- International Durum Yield Trial

2- International Durum Screening Nursery



aA

45 3,5 o Lod iolj8l ol () SCE) 3,87 )55 (1,8 b
2 Jol Jlo o s pgd Jlo )3 &l (15 )93 jg, dlass
P35 YEIV 4 Jol Jlo > ¥l jos ails Jlin g & o8
0,8l olos iblS cuely culed 10 g b ials ped Jlw o
0y9 Jobo LidlS (Yo V Jglin) 20,5 calises slap¥ o
030> G oo (sYU slaled 4 el &by 0 4y 9 0,
P Sl Aol ials ol (Momtazi, 2005) 344 .
5e5 ol o g Gl el ol ud) il Jolpe
5 b con Sl 3 ,Slas 45 35,5 o sl g o olS
Lb cwlie 3)Sles Jaas cus (Kirby, 1969) »,5
Dol 5 alye ) S0 & G 38kee sl oles
Sl i dlowgds (6 5tweid dlgo I alatul b laaly us
dongs s opl 0 08 e JlB U Cod el g 0S5
2 0jy pEal ly (SaSg e daiis (pl (ogee 5 26
Mohammadi ) aib e 4l 5 ) Slos ialS 4 j3 5 il
[etal, 2010

2 pg> Jlo 3 pialejl 3)90 (¥ e uiblg 4525 S
gy Slas ol Hlis LSSV LFxYe sV Wl b LB
90 a5 bl g0 40 sixe 00 (6,5 05l0) las oled yd
el gy cpl cpl 5o oolatwl 5y5e (sba Y (YL dlass
2ok (6,505l Glas oled gly cuigii Bl as a0 )S
313 Ui ol Cpiome 33,5 I3 e duoyd S (6ol pedas
Mogime o (6S0ilil Clas jl pliSzd > Sl 5l oS
7 Jgi2) 2l e

soj iy Bl dlae 5 (63158 s diyeliS Ls,

Oliwjes bl Jlod SS9 )5 atlaie )3 pgy90 pAS S slapY iG55

slacnY a5 Slas (10l 5 392 it (0 (3000 Sl
Sl ol 2 5B 53 p,SshS VYTY Ll Lialej] 5,50
Lials Gl clis oluly bl oY s 3 Slas
Ol e g (S (m B Sgua ail
a5 iy il JiSa 3 £ S5 YD & 3,Slae
e 4 Coand Bl GlagpY 3 Sles bwgie ljee
2 PSS VWF ke b gl 03)) plalejl 390 Salid
s )8 Ty Lisli8l LS 3 p,56lS VED i 0 ([iS
E5d50 pon 0dimd Ui o ol (6ySejlul Glaw ple
g b pY footme 4y Cond ‘ugb'dil sleopY o a8 il .
a3l dgupe 0D Lg);o)".\j‘ Olaw u‘)-\.ﬁ dibio glasals
b ey cliw a5 o ol oladss ple mlb cwl
2 38des g &l jl5n 059 )l (( Sy U jg, o poakins
@Yl b £95 Ll poyed 5 (U a5 iliss pB)l
Kotal et al., 2010; Fiker et al., 2015; Arya ) sl o
b 53 Lalejl elpnl 5l osal Cawddy b (et al., 2017
Eaoo 33 3, Sas Sl &S 0l L (VFe e V4 )) pod
039 JUSe )3 p,S5kS PEVY il (talesl 250 slagyY
Juo 33 Y b (5Sile & Copn o5 (F Jpi) ool
oL |y pials 5 ) 2gae ) (S 53 p,S ol VYY) ol
5 bla ooyl sals plB)l 5, Slae pSle piron 8D oo
2 PSS BAYY o VA DFA il a5 35 o5 1o
VVAY ¥+ VO« vl iy Jgl Jhw dy G a5 004y ;18
IS e gl |y oSlee ialS )lSe ) oSl
G & e by 3 Slee nlS ol LV 5 Lol
a0 Ve ke b)) pod o o ole sl (sles
oV 5Sbe ) Jsl b 4 cund (3, 5eke

(WAANF ) Jol Jlo yd 0dds (S0 jll law gg)LaT sl jadls =Y Jois
Table 1. Statistical indices of traits measured in the first year (2020-2021)

(Oﬂy \"V) db“’] JL“L')?.\I dlf).g,a Hana Ul» O])‘ (u;\( V;) me\f Jf ‘5)141 ua>L3 olas
Selected lines (37 lines) Mehregan Aran All lines (76 lines) Statistical index Traits
7109 7148 7206 7231 (Mean) Xk
418 249 480 803 493 (Std) lxe Bl (S 5 p,SskS) 5,Skos
8350 7447 7883 8287 8350 (Max) aiin Yeild (Kg/h)
6530 6653 6407 6077 5883 (Min) aies’
935 101 96.5 95 95 (Mean) ,,Sike
4.3 3 4 35 4.5 (Std) lxe 8l ol (rewslo) glis,
103 103 103 100 104 (Max) aiin Height (cm)
85 95 92 90 85 (Min) o8
96.3 98.6 100 97.5 96.8 (Mean) ,Sile
5.7 0.8 13 13 3.8 (Std) lre 8l ol ool b g,
108 100 102 100 108 (Max) aiy Headig (days)
88 98 98 96 88 (Min) aes8’
145.5 143 1455 1435 145 (Mean) ,:Sike
2 1 2 15 2 (Std) lre bl ol Sy b 59,
149 144 149 146 150 (Max) aiy Maturity (days)
142 143 143 141 141 (Min) a8’
49.3 445 45.6 46.2 48.2 (Mean) ,:Sike
3.3 1.1 1.7 1.9 35 (Std) )lre bl ] g 0y93 Jgbo
58 47 47 49 58 (Max) i filling period (days)
39 43 43 43 39 (Min) a8’
10 14 2 3 9.5 (Mean) ,Sike
10 13 5 6 14 (Std) )lre bl ] (823) Sl io
40 45 15 15 80 (Max) i Lodging (%)
0 0 0 0 0 (Min) aes8’
44 459 43.9 43.7 44 (Mean) ,Sile
3.8 3.6 4 3.4 3.8 (Std) lre 8l ol (p5) &> 32 Cyjs
53 51 48 49 53 (Max) aiuin 1000 Kernel (g)
36 39 36 39 36 (Min) ae8
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Table 2. Statistical indices of traits measured in the second year (2021-2022)

OB e bl ol wpeS ez Slire Bl ol Sl
Mehregan Hana Aran (Min) (Max) (Std) (Mean) Traits
5927 6208 5698 5393 7605 465 6423 Yeild (Kg/h) (ke 5 p,59LS) 3,Sles
90 95 925 80 100 47 89 Height (cm) (essiles) i)
105 103 102 94 108 2.7 101.7 Heading (days) aliw b js,
150 146 146 144 150 15 146.8 Maturity (days) (Saw, b jg,
45 43 44 40 50 32 45.1 filling period (days) ;A o9 Jgbo
5 0 0 0 45 134 12.3 Lodging (%)(s0,3) (Saxlsd oljse

37 38 35 30 44 3.4 36.3
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Table 3. The results of variance analysis of 40 tested lines in the second year in the alpha lattice design 4x10 with 2

repetitions
(MS) &l e il .

- s - — - @il ax w5 le
>Skes Sbm i S O oMreop b Skl e, o sy
Yeild 1000 Kernel Lodging filling period Maturity Heading
65895 52 1250 1.29 2.56 1.89 1 Rep I,

565868 ns 60 ns 480 ns 2.18 ns 3.25ns 116 ns 3 Block <Sgls
1357825 385" 1480* 29.32* 36.25" 26.85"" 39 Genotype g
450325 73 389 1.95 3.15 2.56 35 Error s
115 45 16.5 6.2 75 8.4 - CV (1) &y oy

bl o doyd Vi 50 (6515 gixe g Mo pd O e )3 (63 Gz o I gixe pis odimd LS a4y ses

ns, * and ** indicate non-significance, significance at 5% level and significance at 1% level, respectively.
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Table 4. Correlation of traits in two crop years, the upper part is related to all lines and the lower part is related to
selected lines (37 lines)

4l )

e e e T B L+ VT N cli
(o 55 1000PKerneI Lodging (%) fllllndq period Maturity Headig (days) (essbs) Traits

Yeild (Kg/h) @ ays (days) Height (cm)
0.211ns 0.308* 0178ns -0.458%* 0.031ns 0.277+ 1 (rasile) £l
Height (cm)
-0.030ns 0.096ns -.070ns 0.481%* 0.528%* 1 0.156ns opabo U g,
Headig (days)
0.429%* -0.107ns 0.302* 0.130ns 1 0.543%* 0.061ns Sy U sy
Maturity (days)
0.301%* -0.170ns 0.289* 1 0.484%* -0.825%* -0.144ns oM sk
filling period (days)
-0.060ns 0.022ns 1 0.200ns 0.185ns -0.108ns 0.012ns (o) Sl ise
Lodging (%)
*ok ~ *ok *ok (l’)f) s )l)'_m )9
0.450 1 0.101ns 0.342 0.390 0.139ns 0.090ns o s
1 0.420%* -0.157ns 0.459%* 0.089ns 0.065ns 0.276ns  LESe 2 Ssks) 2Shes
Yeild (Kg/h)

* NS

Wbl go doyd Ve §d 6y gime 5 dopd O graw 13 (g1 S (g I sixe pis paiad LSl &
ns, * and ** indicate non-significance, significance at 5% level and significance at 1% level, respectively.
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Figure 2. Grain filling period of the selected lines, controls and the average of the tested lines during two crop years

=i Jlo 95 (o B 1o g bl ] (slmsals ol yomas (tolofl 3)90 poygd pAS (Y YV 45 5 5Slac 0 Jgax
Table 5. Yeild and rank of 37 durum tested lines during two crop years along with Aran, Hana and Mehregan

ey Bl 5 il b 4 9 3,Sles Jlo a5 5 3Slas s Sl 5u5vlw Jlo 45 9 5,Slas b 45 9 3,Sdas Vb
Rank mean and LA o A ) L D o ejled
Std First year Yeild First year Yeild LineNo.  Rank mean and First year Yeild First year Yeild  Line No.
and rank and rank Std and rank and rank
3.5+0.5 7178(3) 8000(4¥) 59 32.5+6.5 5698(39) 7207(26) Aran
17416 7605(1) 7020(33) 61 28+1 6208(27) 7148(29) Hana
20+14 6933(6) 7007(34) 62 33.5+35 5927(37) 7109(30) Mehregan
214 6400(17) 7217(25) 64 1316 6377(19) 7723(7) 5
32535 6130(29) 6967(36) 68 4%3 6933(7) 8350(1) 6
29+5 6012(34) 7283(24) 72 28.5+6.5 6295(22) 6993(35) 17
6.5+3.5 6815(10) 8130(3) 73 3248 6223(24) 6530(40) 25
27+4 6108(31) 7297(23) 75 15+2 6585(13) 7460(17) 33
20.5+11.5 6072(32) 7627(9) 76 18+5 6225(23) 7503(13) 35
2246 6460(16) 7150(28) 82 185 6208(26) 7593(10) 36
2847 5982(35) 7353(21) 85 5£3 6917(8) 8303(2) 38
23.5+12.5 5967(36) 7577(11) 88 11.5%+3.5 6523(15) 7717(8) 42
31+9 5393(40) 7297(22) 89 2045 6210(25) 7490(15) 47
22+8 6123(30) 7490(14) 90 28.5+9.5 5870(38) 7363(19) 48
3643 6063(33) 6657(39) 94 18+0 6393(18) 7400(18) 49
20+18 7312(2) 6800(38) 95 18+2 6323(20) 7467(16) 50
29+8 6317(21) 6947(37) 96 20.5%6.5 6562(14) 7193(27) 55
22410 6712(12) 7087(32) 97 145455 6822(9) 7360(20) 56
17+11 6185(28) 7780(6) 99 8+3 6775(11) 7917(5) 57

17.5%£13.5 7055(4) 7103(31) 100 8.5+3.5 7045(5) 7537(12) 58
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Figure 3. 1000-Kernel Weight of the selected lines, controls and the average of the tested lines during two crop years
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Figure 4. Cluster analysis dendrogram by Ward method using traits measured during two crop year
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