Ya VE Sl /FY oot fondlez Jlo /selys el ool asliiags,

" .as)-’ d&"

PAS g ligldngd 3 (659999,90 9 (51,5 BB Olho g9 o)y

Gl (b e 5 535l pole oSy
=5 LS ool aoliangs,

£ & ¥ & - . Y & . 3

oo 0 9 g Al (B g B3 ¢ 9y S5 LS, deal gl w0

Ol ladial (Kl y93) ool dlg ¢ oMl 131 oKl «lils Mool eslyy 09,5 (683 speiils -
(dragolparvar@gmail.com : Jgguws odimn ) ¢l ol ¢loduol o 5wlyos) Hloasl solg o oMl S5l olKuisly (bl e Mol g cslyj 0,5 Hluiisly ~¥
Olrl 25 «sirghiS @y 9 Uhigel Sl lajle oy 5 Sl and g ol Gliiod duge «SWG i (ngl sl —F
Ol oledol o Kalygd) ladol aly (oDl Sl oBuiily (bl pMol g sl 09,5 Lokl —F
VEe oV Nl o VE < [SIV 2l g )b
FYL YA tamio

b guunns 028
lolis il sl e paS SVl claasly 53 solinal sy (S35 4D et S PS5 s lislings 1AAD g denie
ab s 5 Al Gl (58 50 @bl Cpso 4 S ol 5l cbls pmen 5 gl 3 3se €55 51 (T 5 puS iy sl

A8l osl )3 ol SeMal sl lio Sl Kl oo 5 039 S50 N pB)] (S5

2 85D Jols puiS (g pligliass Sl g ¥4 50 Slio o bly) (i 5 (S5 £55 bl sslie 4 p3b adllas g g Slge
e5 Jlo > i 5 JI a8 5 ol Sl dummge olal o AU (55 Sl 5 S5 Sl i amy0 > S5 g 5 il b M
25,5 1,31 231 YaA

Jsb o JS5lay (Sadlisgsm Jb 5 Sl Bl ] adlao 3y90 w0 (g diglivss liseo SlassS e by 48 ol ol BBy
Sgltsg e cladisS e YU 55 ,Sols 555 £55 ctlps ppolio .cudls dgmg +/o) Jlais] o )3 (g5 sime B! &l Lo s g Jobo 5 SOl
Cho 4 byye (s phicdly olise (il 9 (S) Shad copl Glie (rytdie 29 o0 S Jib x4 SGgige Slio Ll I piog
O &S NAS cpand a3, Sles S50 Slao laie 4 Al jd 6l ol 5 &l Job (glas)l ccuily p (as L i (59 Cho gy emw )5y 4
e o lele 4350 s ol 5 sbess 1) el 0)Sles puitivne pué job 4y dliw )0 b Sl g puiine g 4 Udes dliw (59 Glaw oyl
(slasgs a0 il ols 6,859,000 WS dn g ) sl oy wibyly 5l duo s AFYA witiilys goomme 53 oS ud 5,Slas 30 Jole dw olulis &
Rl s 4 o3y g polea 09)5 2 4B )5 gy )5 SIS S 095 dw 4 Clio &S il |y oy )90 SlakisS g B
SSdgm 2)8hos 290 b > pB)l Mg g (Mol )5 (sl g b Jgbo g 02 S sk @) lio gl cute JS (e | Sl ool
2,8 edlaiwl sl (et ls Caw el ly ol o Jsl 09,5 slacuigss 50y 0 x4y ily 5)Slas g

sl lp Ol 95 ol 31 45 28 sslio i LB £95 (Sslhyge Slio bl il adlllas 3y0 puS (g luisliass (o 106 05 Al

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.41.29 ]

S oslizl (K535 B3 2ol

PAS ( oivg (Mgl gd ( SuF 055 ¢ lole 4o (slAded 4 g IST slanle

9 =hj lapsS (ad ol g JalSS 3950 e 4 ol
DSy i A (pl g 0390 pdg sladisS STy
Fle 1S olnl ey ol 4 )l gblio ol )5 1)
@ pAS Wgldysd S (Sl 9 @jg st el
T. urartu 5 T. boeoticum __isg sl (sladisS o}
wils (el) slapaiS JolSS K 53 aljwds B 9 039
2 Wbl clapiS LSSl gamlad 1,50 (YY) cul
aly 3 (0Y) sl 005 @l,) o S1; 06 4, 1 oo sise
g Gl s @ gl pdoy luglingd 9 (ep P
&l e delunels J.a|9.c 9 (o) Ja.;l).w & 5,65l
OlPI34 5l 2)90 (S £95 9 0390 L)) picalie
4 (S5 olge cpl & (gysb 4 ablei o el |y (alS
oS & Cuaglio (sl 0ha94 (JF Lied) lie lyis
Ogp CadeS D90 (sl ol (pizman g 0455 18 g 05)
sladiss (551 VL Lol (IT) Ngdio Coguone
Col Lmol dL“’QS cde 4 o] 9 Jl> 3Dyl d‘)‘.’ 9
4 5l g ol e cuaS (gilew 4 Cuoglio oS
ol 3 B ST S e S |, e delunsls Lyl
shoaw Wlg oanl g aBlisl jea cul See by
Gy e gl B jayel 4 b (YY) sl sl

dodo
oweli > eede i (Triticum astivum L.) pasS
§ S (FAOSTAT, 2021) 55 ol olid e
pas 5o b paS Mg n & elos (e
iy cbaiS (YF) Casl Lorddl osS) > labl
oy sban)ly 9 (ol dsy Olslings eais bl
I U bl Jo sy piS g0 sl (il glie
olo 3 (FY) atee Sladl Comar SRl g ol s
] )85l 5 paS pB) 5 )Shas (158 b puS (05 ol
Cadbge ool Lol col il il 05y cilise Lulnd
ol &S Sl ord (S5 liE 5> (Su55 g alS 4 i
Il el lp 5l 50 puS wt> B sy el
5 ol Ol lalid Gl w4y, sl
Ol (V) WS (o dgie 1) 0jpd g 055 gla i
Gl &8 o] g Jiglings 3 9 £)j A5 wudlyp)
Q.‘:J y e L;l){ Sk (glodds oolaiuwl S5 95
S ool (YYXEN) Syl ool Caman] il
@ Fog Ve gn bl gblie (VAAY) 5y 5 elld
WSy slaygdS Jold Jlod 42> Y0 5 YO 5 (55
@ v U oy Jod (2ly g crandd (3lhe @jom


http://dx.doi.org/10.52547/jcb.14.41.29
https://jcb.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.41.29 ]

VAN 5 gl iz Sl gl e (LS 05 SOL
Cglaio d3g5 Vv 05y 1 53 (oSS ] Sl (oo diged
VI
2U oMol sladsly o cutdge Sl 4 4y b
S5 95 3929 Cal QBRI g (S5 95 s picdlyg
GRS > Cadbge 4 a8 BB ly gl (S5 0b;
slagyglié » bl 5l £)8 cplply (VV) 2980 Coguone
b 5,8 b atwly SNl gladol y > Cuddse ¢ yyte
g ol (=hi QlalS > dgge (SUB) geS e2ymS
oy ddlllas ool il Gan (F) cul bl by slaaisS
Slio sl paS ey gl T (S g4S
Lo} ol > Slio g by (s 5 S39580909)5]

.u.wl

_ W sdg; 9 dlge

Olddss yioy ds)je 0 CueST p)b LB o s oyl
oMo] i dunsge ol o oS 15 SOl 5 K55
9 4> OF 5 42> 00 (bl Jsb L) )h 5 Jled and 4
o WAY/D las)l g adds OO g 4y YO oldles (5ye
S odd daps 455 V0 ol puiS iy cuieii A aiss
&S g JW a9 ol Cliis awwe o SIL
(o Glis) (olp) puS 68y @ boohen (V Joi2)
b B 5 (1 Ji) aels olsisar (gale 5 S
oS L5 adlae 5y Sl gy ST o)l
LS bd 93 )39y ¥ Jsb @ ady G 69y 2 9]
W 45 a5 40 ke il Ve ladlg y alold

Ol sl iy il ilejl e S

VIO ply PH § oy Gudesjowd VOV (S5 usdl colin
s i (wlol .0 pbgl Olﬂ Jol > cuss oy
bogio b S5 dag Syw eldl > g, ailaie (oysS
Jolis cpe; (gilwoslel Jolye il o o) le dsyd
Caa g bS5 g« Suwd et Sldas (4lpal
Voo e gl a5 e > o S5S 10 3] koS
P eSS Ve g posgel Clind 395 S )3 p)SolS
205 kS Ve 5 S plSin )3 ol Sl 358 S
dloyo g9pb ghl )3 Sy 365 plgis 4 oyl 058 S
ol s hay 4 (gylol \a00)8 eolatwl dBlw yad Jigb
T2 9 ol S SHL i @ g b ol Cug 9
A bl len o Ol lulyd 4 atey e 3 bl cog
@ lwlglhs pisale b Sy ore e sbaaile bojile
Sy Sl e gladile boj)le g JLSa )3 p)5 Ve ol
2, 1) VY ol 4 Puma super jiS'cale
b el (58 a8l £9,8 U (55 aoxiy by

i dyingile) gli) Jols sSolsl 90 o
Oo ok eile) JSShy sk st o) bt
039 esBlo) w2y Sp Jsb e le) JSSly (Sl

e e 9 o) Al (B i g9 S5 L) denl )l e

pAS iy Migldags )3 (S3lgh)0 g (£l calizee Dlio £45 )y

ol sty Qlslinss (S5 es5 jl edlatal L puS 23
Slp iy adiss Sl Jlie ploie 4 ol 485 O )0
e Gopis ply > (el paS Cueglie 38l
(V) Loy (M0)) (o (FVTDA) Sits Lol Ciliseo
ol odlaiwl (YFFNS) ) boyis 9 (VA ) bojw
I BT g (g uiglings ololid cal by (17) Cud
@ bags ol Jl cblis (pizmen 5 gl 1 39290 g4
wb g 95 AlB sle S @Rl ©jse
slp lio Sl Slgi o g 0392 She Nt P (S
5 il @3lpe bl ol 53 5L a1l 43 oSN
iy piS GbasS (SuB) 95 yn b (V0) oK
Lld 1, oY gs5 «Syiglsdyee lan )l odlizl |
ol piiS syt 3y90 4355 ¥ e 00 (£ uS0j] lio
s T. arraraticum (T. thaudar .T. boeticum
oo (FO) ohen ¢ ol5,b 05,8 o)l355 T, urartu
S5 ey slaodg  (SuByge E95 erp
o a3l ol (5y5lzes Aegilops triuncialis L.
slodg  lp L (S g ide
5 oo g B bubydl sl Ae. triuncialis
ool g liws S sl sloodg sl 1) g9 (o pieS
b s (V) ohlSen g o)l yg 008 (B)I5S e
9 ookl 0395 YA+ )3 (05919890951 Clio £55 (o)
S 5 sl 855 e sl 855 b Jolb psSi
£55 ) cilisin olio Sl o1 (6 ysleas 255L11Sa 455
29 93,8 )l adllae 3590 srodg (> |y 2V
ooll g ol 0g)5 93 53 1) adlllas 3)50 0395 YA+ oles
g Sy 23,8 (ga0g)S Iime 09,5 (b 13 (o9 Sl Lo
oz 955 ke Jose g8 b)) 2 (Te) oen
oz ol @lise gladis oy 1y oYL g4 Aegilops
3)S )5S
05 Sk Sk Olysar gl o (LS 05 SSL
03 5l (5o i 8l Jlood 5 ilie pols aidlats 5l)j lalS
Yoyl gladiges (gsols a5 cwl iy S5 o5 SSL
L SL ol adloo ity (lie el 3 Syl Glals
cla ag0 1y o 0oyd WA S diged l5m VY 51 i sl
095 3l (o o SIS Sl aimd o JSis (S5l
Gl o lals 5 Glige digle «Me Y guaes
5 O 0395 )15 Wl Gl ()]s o puS (ensIS
o PS5 gyl ol g oty gLty gs 5l mpmg 4o gece
Vo) 55 Al Cal ond gl lie 5 a5 jglailen 03l
Sy oyt sl Jawily ot ()l (2l)) SV gae
alia pogMe ounSIS ol itwd (SNl dite b o
o 38V G5 Wl 5l el e Y 5 ) (55 sl
oyt CxhlB (5 6yald s il ) oolitsl L & tlo
oy S g Cunglio (gl odlitl sl o )by
S p5 el ol oyl pisS ol (SIS 03l o
sl g poSi 5 gz I ol Glsliags 5 Sl
ol ablid 455 A Jolds diges OFA L psSits )5 i ol
S50 gld diged Sl sl plwlid Jls > diged VOF 4


http://dx.doi.org/10.52547/jcb.14.41.29
https://jcb.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.41.29 ]

)

e Ao g o) A (B g i 9 S5 L) denl (il oy

5 Clio o baly) (owpp pslaie 4 Llole 4id 5 Cule
log)S o Alol bawgie by) 4 lades 458
soateds (cwdddl Aol (85 Jla > Ly (UPGMA)
05 lp 85 )5 edlatul )90 e (sdieg)S
e RO 5 (S5 sloall oyl 5 il
5 hole @5 (e )S) @S ((Siewed il 435
Jede aps glp SPSS ey S 4es
Excel Jl38le 5 jl b uSle duslie sl s PATH 15815 5

A5 ealaiwl

W Sl /Y ojlad omalon Jlo /iely; plalS Mol anliings,

Jobo a3 &l ol (p)5) aliw (g (p)5) 4l JS
0l (p)5) G > &b Gy edes) W G2y g
o3l Cho g (p)5) Wbl (g g (Mep) by
An o dwlxe Bl JS' ()59 4 &l (g Conns I sy
aps sbusp @lin ol 5 b slaer
Syl anbe g canST ik uib)ly ajes (il
1 oolizl | lio Sile duglis 8,8 Spgo (SSuSS
ol pite iz oty s 25 pll LSD s,
225 @Bapl Ggm)S) 4jo0 ((Siaren ol culps

gl &) (polail S g (puS oo liskiygs 5 (o)) p)) dalllas 390 slacaisiy (olul =V Jsio
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Table 3. Genetic parameters of agronomic and morphology traits in control cultivars and wild relatives of wheat

s b
s . Slass . . b
T o3l o oo Jsbo 5 abs 039 S5 ss i Jsbo o9 Jsb .l
et bl XA s 2 : sl » JSily Sal d &
r sy
VFIEN VA AN VA ED) B -T¥Y -TAY VIVE V¥ VWY ) ¥a/50 il
L))
/Y YY/¥D RS Y| 3 VY Y/ov A -IV¥ /AN WWAAE ARV E/YY £-0/A U“%‘{,’
L))
- YY/AY - Y -IAY - - - - WA VFA VMY To¥/0) oo
55
L))
YEIVY FA/FY ANy o[-0 YR RRsY -I5A Vav o YalYA SIAY LRS! v VRV o
e
Sy i
- YAIRA - Y\AS F/A - - - - FYIAY 5120 Y815 YAIYY Loeat
S5
g S
- Y - Yy busgie - - - - YU Y Y Y I E: PO
YSISY 2N VEIYY O YOIEY NEIYY YR YVIBA YaIVY YEIVY /v on/-a YoRs FE/Y st e
g S
YU Y Lugio YL bugia Y Y Y YL i Y Vi Y Sy s
g
Sy g i
FAFY ¥AUVD YESOY AYAR AYD WFFE NAENA \FRAY QAT v/ YANAY YEIVY YY/-0 e e
- fa/.v - YRR VYA - - - - W VST oYy Yol Srizcdly
oyt
g S
- bugis - YU YU - - - - YU Y Lugio Vi sy
oy
e
- NAR - <154 Vi - - - - Y/ WAY YAY VA S~
S5
- osIvY - YANA  YEAR - - - - aFIvE AY/ed  YARY SAY- e
(%23) (S5
g S
- Y - YU Y - - - - YU Y Y Y Sy

2 g o Jde 3lg iy 4 dliw o aib s 9 aily Job
35 angr |y ail 5)Slee @lyuss 5l o pd AY/A ga0ome
Ojg A Jhe )l &5 (g pite pinsS Clae ol Gl
Al 0 ySlos Gl jl o> AV s 4 & 29y algo
Y g IF e I S5 A s Slao ple S ang |y
0j9 ey o 4 S ang |y Al Gl ) aop
2 Sles oS sl Cdo ke Olgie & dlw
S bl ol > b o peb bl kil
S Al 5 Ojpo 4 SN b e )S)
Y= -0.029 + 0.603X; + 0.144X, + 0.098X3 -
0.069X4+0.275 X5  R*=% 97.8

=3l Xo i gy Xi s 3,80as Y o] 5 a8

Al 53 ab slas Xs g aily Job X cglasyl Xz ccudilyys
Al 5wl dlus 51 jee 0 )Slos (glinl ais oylg bl o
1ld g Cung gl 80 pas W Sg)S) Jao &
4 g Al 3 Slas b (sl Ll (gLl cox 390 Clio
@l fe el Cua MBS L8 e > s ol
Lilgy ooy 3 0 pbsl Cule g5 el g S
Cle & o Sy 3 3Slae oy (Sieets ) Clio
Sy souiiS uSaie llae ol bl Cdio ) s ]
@y 580 Cho lgie W g cul gl o (o8l o
b Stased 51 bl oges Bl 5,Slee ol olite
Bb sl 50 Glas 3okl Cho piiae e B s
b}wubwll)wlomw)&);]wdsw
S5l i (5 Jpis) Cole i ) ol quls (VA
9 el Sl 8] g culyyy jadls liw )y Clie

Joiz) adlas 3)90 Slao (e (Stued culpd ()
L )b ire 5 Cuto (Situnads by 5,Sloe a8 oy L (¥
)9 ¢(r=~/°k\°\‘) aslw J_f )9 ‘(I‘:‘/FV\‘) dJ.u_w Js_]o
aly o, (r=+/AVF) aiws o &b sl (r=+/aVA) g
4_31>)|}m U)9 9 (r=~/&)/\~) S "".))g ua}l_.w ‘(I’=~/5'Y'Y)
IS 059 o S ime g St (Sied bl (r=+/A+4)
Koo o gt S i g it Joo 6l s 8
Soidan 0y Slos iy gy Wby gl lacwys as
0y Sloe jlasly 0,8 1 oy o &S Wiled S 0oy (g0
ol yid 3)Ses Mgi g &> (35 sl SSIglge
L dBlaw JS" o5 omm b sime 9 Cuto (Siunan) Silod S
(r=+120Y) dliw y> asily sl (r=+/25A) aliw (59
23,8 lais 0 (Fr) oh)Ken g (o5, ((r=+/VYY) &byl
2 ash ol cliw )0 4l i oo b re (Susen
cilby (adls § SOjelan 0, lee ils)lia e clin
Koy Lol &l A)S.Lo.c 3 Olas Oﬁl PN W DMDOL:J
Oig L 4l 5y Slas ey 4538 oo 3 (YY) oL
ek A Jo b g ela))  Soiglen 3,Sles i
5 Canto (Siumod (ped 3yl g9 5y Jxe g Cuto
059 9 Al pd ashy ol caily Jlad b > Sas (o Jby me
Gl odd iyl3 5 50, 500 e dtoee o wed ab)lia
(DX VFAY.XY)
Sl (0 Jsi2) pBapl (o )S) 35 @l ol


http://dx.doi.org/10.52547/jcb.14.41.29
https://jcb.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-29 |

[ DOI: 10.52547/jch.14.41.29 ]

¥

2 aians y J1 o gy sl 03l )13 50 cou | 4l
i > Al M pudine puf Sl A bgrye 0 Olas oy
OSer 5 ()55 g diw s Gub jl ab 3Sles
Aegilops cylindrical L. isy b paS slacunes
Cute g mabtus Pl g ST alds (59 Wb S5 5
OhSen 5 jlosS zuls b oS cusly &by 3,Skes p YL
{¥F) ohlen ¢ s (VY) ohlSen ¢ (sleze oyl> (VA)
catls 35 (V) oliSon 5 Jlgs 5 (VF) 36 5 indlS

e S0 9 o) Al (B i 950 S L) denl ()l oy

pAS iy GMigliags )3 (S3l8)90 g (£l chlize Dlho £45 )y

piiame S oy i & s ab o Sles p oYL Cute
380ee Al (g it 1 4 bgye Clio cpl o
Cauo opl Glae p GE0 S Jd ek 4 g (+/FFF) il
29 Orzped g bl dde 3Sles LB Car
2ol ab oSlas b os dayly 5 )b e Siuen
s Sl ool &l 35Sl l58] 45 dliw 59 Cuonl
Sl o ab sl g ale a3 Slee il Job
Cawo cpl cub ab aSles p (oS bl Cute i
3fdes 505 Clie Go)b I 5 et pf job 4 Lo

, N pAS (piog luglings 5 0Ll pB)] ) (535lsd 90 5 S5 lbo (Stused ulpo ¥ Joi>
Table 4. Correlation coefficients of agronomic and morphology traits in control cultivars and wild relatives of wheat
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Table 6. Results of path analysis for grain yield of wheat with traits entered into the model based on stepwise
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Table 8. Estimation of Wilkes-Lambda and F values and grouping accuracy percentage to determine the cutting
location in cluster analysis of wheat genotypes
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Table 9. Mean and percentage deviation from the mean of each group of wheat genotypes in cluster analysis
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Table 10. Results of discriminant analysis for grouping studied genotypes
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Figure 1. Dendrogram derived from cluster analysis of wheat genotypes based on measured traits
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Extended Abstract

Introduction and Objective: Wild relatives of wheat are one of the most important genetic
resources for use in wheat breeding programs. Therefore, identifying wheat wild relatives and
Awareness of the diversity in them, also protecting these species is undeniably effective in
expanding the richness of the gene pool and the genetic base of new cultivars and can be a good
tool for future breeders.

Material and Methods: The present study was conducted to evaluate the genetic diversity and
to investigate the relationships between traits in 49 species of wild wheat relatives in augmented
design in five blocks in the Genetic Research and National Plant Gene Bank of Iran of Seed and
Plant Breeding Research Institute in 2019-2020 crop year.

Results: Based on the results of analysis of variance, there was a significant difference in the
probability level of 0.01 between different wild relatives of wheat in terms of height, peduncle
extrusion length, peduncle length and grain length and grain width. The values of diversity
coefficients also indicated high diversity between different species of wild relatives in terms of
morphological traits other than flag leaf length. The highest coefficient of genetic variation and
the highest heritability was related to peduncle length trait. Based on the results of estimating
the correlation coefficients between traits, there was a positive and significant relationship
between yield and yield components. Based on the results of regression analysis, five traits of
spike weight, harvest index, height, grain length and number of grains per spike were
determined as traits affecting grain yield. Among these traits, spike weight was mainly direct
and number of grains per spike was indirectly, affected grain yield. The results of factor analysis
led to the identification of three factors that explained 84.39% of the differences between the
data. The dendrogram obtained from the cluster analysis divided cultivars and species into three
general groups based on all traits. The genotypes in the fourth and fifth groups can be used for
breeding and production of new cultivars by improving biological yield and grain yield, due to
positive deviation from the total mean for height, flag leaf length and grain length traits, and the
first group genotypes can be used to harvest index improvement.

Conclusion: There was a significant variation in morphological traits among the studied wheat
wild relatives, which can be used for breeding programs of genetic resource.

Keywords: Cluster analysis, Genetic diversity, Factor analysis, Wheat, Wild relatives
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