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Table 1. Names of studied genotypes (cultivars and wild relatives of wheat) and their specific codes

: PRTORT ojlos . ; PRI ojlad
) 95 pb . Lite ) 55 P Lise
ok OIS M
\ T.boeticum 2n=2x=14 [NARANG olisle S YA A.columnaris 2n=4x=28 YaAo¥ Ol yS
oo
\ Atauschii 2n=2x=14 YAy oless Y4 A.columnaris 2n=4x=28 YAY-A o
o
Y A.tauschii 2n=2x=14 yasay 2958 Y. A.biuncialis 2n=4x=28 yavey aL:;;ln)s_
- ol
¥ A.umbellulata 2n=2x=14 YAWY Older Al A.biuncialis 2n=4x=28 Q.-v¥ .
o
; , Syl
o A.umbellulata 2n=2x=14 YaaAd 2958 Yy T.boeoticum 2n=2x=14 Y-y ,
o
i i ul?re,b.;'i‘
5 T.boeticum 2n=2x=14 [N Ol y vy T.araraticum 2n=4x=28 INARTARY ,
o
\ T.boeticum 2n=2x=14 Yevag Obiwy YY¥ A.crassa 2n=4x=28 yayvy Oler
Atauschii 2n=2x=14 yOyYy 5l Yo A.crassa 2n=4x=28 Be-YY S5
Q A.tauschii 2n=2x=14 yayys ohysile \rg A tauschii 2n=2x=14 Yay¥o okl
). T.boeticum 2n=2x=14 Y- 00Y oyl v A.colmnaris 2n=4x=28 YAAFA OliwsyS
AN T.boeticum 2n=2x=14 Yoory ol YA T.boeoticum 2n=2x=14 ab-¥Y olisle S
W T.boeticum 2n=2x=14 Y-00) ol AR A.crassa 2n=4x=28 YAYTA olisle S
o, ol
s A.umbellulata 2n=2x=14 YAYYD o2 ¥. A.neglecta 2n=4x=28 YAYEY o
o o
Y T.boeticum 2n=2x=14 Y-ADD Olden Al A.neglecta 2n=4x=28 YA olisle S
X T.boeticum 2n=2x=14 Y-voy il ¥y T.urartu 2n=2x=14 Y.ovy o
EA A
\F A.tauschii 2n=2x=14 YAYY) SE ¥y A.cylandrica 2n=4x=28 YAYYD o ‘,P
o
ool - ;
\\4 A.umbellulata 2n=2x=14 YAYY) " ¥¥ A triuncialis 2n=4x=28 YAQY ol
o
oo, A
YA A.tauschii 2n=2x=14 YAYY - o j"‘ Yo A.cylandrica 2n=4x=28 D v AD o P
wt &
i . Syl
‘4 Atauschii 2n=2x=14 ya¥yy olds \rd A.crassa 2n=4x=28 Yyvoy o
o
v Atriuncialis 2n=4x=28 ARNVAS Obows Yv A.triuncialis 2n=4x=28 yavay oAS
Al A.cylandrica 2n=4x=28 Yay¥s Okl ¥A A.cylandrica 2n=4x=28 YAVYA 5l
\Al A.crassa 2n=4x=28 Ya-v) obs; ¥ A.cylandrica 2n=4x=28 YAYSY olisle S
\A% A.triuncialis 2n=4x=28 YMYA Olds Q. kavir
vy Atriuncialis 2n=4x=28 Yayy. Obwds o) mahoti
Yo T.urartu 2n=2x=14 ARETIA olisle ) oy rakhshan
\td T.urartu 2n=2x=14 [NARN S Ol S oy talaei
YV A.columnaris 2n=4x=28 YaAo¥ Oliwd S of torabi
o g0 iy OlUslings hlie 5> Sald pBl duslie Coy g

2 &b me AN &l Jobs 5l yue 4y Slas plos bl ]
WS 2929 (Y Jodz) caily 2939 /0 Jlois! aw
sl 3 paS oy Migliogd o (K655 £95 5 e
(IVFASY ) ol 00 )55 56 ollas
e a Olas plos > sals a6l w AW &S ] )
SbdsS WSle g b dxe dbiw &b sl
2 b ol Cao e Olas plod gly aing Jgliu s
Al 53 &l olawd Cio sly 5 28l PB4 Sle b dlisw

ol g o 4500 Gl puibly 4ol Jeols @l

P abolw cas jl e 4 Gilejl cpl > sy )90
bl dg3g (o)l pme M| Glawe plo bl I aliw
I ean ge (g lglingd ke b
sk Sl Saddism Job iy glis) cli blod
gaw ) G)bine SHST &l (oye 5 Jobo 5 Sy
Gz gladisS p BMB) sl dgng /) Jlasl
P g8 b me Glas ple b I iy oluglives


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

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.41.29 ]

Y

e Sl J> 4 (VWIVD) YU (oo9id g5 (il 292
ol 9y bamo 55 5 (YVIAY) 0352 o 55 ool 51 S35
b Jewgie opbdlyy (YAFY) wib e oL ces
@i (jjg @dlo S 0 e2n Sp Jsb Wl Slaw
obly Jds & A;IJ)J}m 039 8 b ie el yd &by slaws
bl o bame U Cov a4 ke (S5 byl
Cho & O ol (S35 layll dgln (e
g &b b Slaw o YL (00/FA) cuiby jasls
@) g Sl copd cnpoml (VTY) 4l 2 Slae
B Oln® o b Jlade o yid WD olaid] des
bgye jo (AO)+F) s phcdly Olie oo 9 (FV/AY)
s () ohler 5 (o) e JShy Job o 4
ol 1y Yl (S5 Syt 203 b olpen YU (s pdycdlyg
b olyen bawgio (s pdcdlyy 5 Sy Job g i) Clin
55,5 oIS el Jgo o (sl | Yl (555 <
Chydg b oohen Vb g pdicdly (lie 535 (lgie g
ol ol g o) RIBl GIE sdimy Gl YL (S
3 odel Cowd @ bl By liEe pl ol Claw
b 3o ol 1y @Vb by i (@S ol
9 sty W,S (IS G iy el g 4l ()
Wb o Slas Gl 1y ol phadh, (Y1) oK
L o8 52,5 (oS el 5o 4 olass 5 Sojlom kac

cuily cdillae 34855 ol )3 odel Cowd 4 ol

e me g o) Al (B Slia 9 S5 LS) deal gl e

pAS (dog Mglings )0 (s3ldyge 9 (o) il Slio £95 o)y

208 duglie LSD (g & (plis ) p8)) 5y 2als 5, L
Nolings calisee sladisS dwslio p» Job mls bl
Wy g5 Slio sl (be e (pyidi P ol
G5 & bape Sy Job 5 Sy (Selogm Job
0Sle Jlde pyii F o)led Cuigs) T. boeticum
A. cylandrica 48 4 bayye dhiw Job caw 4y
Jsb cido (gly (S0l Sl o pbe (YR o)led gl
oylasd uigss) T. araraticum g8 4 boyye v Sy
9 Siglgm 3 )Sdas o sl 60ke Jlade (it (VY
(¥5 ojloss cadgis) AL Crassa 4igS 4 by aliww 39
A baye db 2 Sles Chn (lpy ke i iy
Mae cpynde (PR ojled cuieij) Acylandrica  4isS
65 4 baye diw » ab S Caw slp 1WSke
OSbe Hlde oy iy (FY oledd s gs3) AL triuncialis
A. neglecta &8 4 bgyye cuily adls caw ly
Qs S sl lee ke oyt (P 0)led Gudgi)
A oyles cuigi3) AL tauschii o5 4 bgyye ails)lin
43; & Joy.),o Y J9]o Coo d‘)’. u&s[m )IA.&a O i
Mae cpyide o (YA ojled cuigs3) T. boeoticum
A. tauschii €55 4 bgype aib oy Cuto ¢l (ke
23 (V7 05led caigis)
£55 AV Joi) (S5 sl yiel)ly 39l gls olul
P Bl o0 > 58 9 Jobo g Sy (Sslig e Jsb
whib & clio pl ol p ol g asly Sy Lise

_ S sy luglings 9 ald pB)l )3 (559998590 5 £l)) o Slaype (1Sle (puiby)ly 4jo0 -V Jguo
Table 2. Variance analysis of mean squares of agronomic and morphology traits in control cultivars and wild wheat

relatives
Sl (ke

dgy B TR g gD ey 8 gl

) /va IS Yo Iv™® S [y WYY /55 WY /¥R AYYH oy g gl g g aals p)

o JAYTS AWARIS £ ¥ /A" YA VTS W Y ¥ als o6

0 - o™ WM WA AT Yy \Ad ARt A iy gl s
A% YAETT SYR T oSy /¥ AR A AWAGAII AR\ A S snls pl5] blie )3 g gl s

) /v Y /5™ A AN A AEA VAL ¥ Sl

. ISA Y /0A Yo /¥ B Ya /y Y Ve ) \# inlojl oLl

Yy vy YV/o¥ WD Va/o¥ VYoM yy/oy - (/) Sy oy

cloN g o fod Sl g )3 3 dme g I dxe b a5 Ay e g w NS

) S sy (gLl gd 9 Wald pB)l )3 (559d98y90 9 (£1)) Do Slape (ke (uilly o5 =V Jgdor el
Continued of Table 2. Variance analysis of mean squares of agronomic and morphology traits in control cultivars

and wild wheat relatives

Slaye ke
bl 59 Cubloy adls b 39 ab o ab Jib Al 5> &l olass sl asy S @lio
Yys* ADVA®® - v -Ivy#® V¥ yay* oy iy Mglings ¢ anli p6)|
oA™ y.n AR ofxMs ARt vou®* A als pl5)|
o y."s o [e\ms NAAh A\ad s A iy lgliy o
y-aay™” FEAD® AAACSAIS 071 72 B POV U Daland ) 18l pBy) Bl )3 g luiglin g
YAA™ £o" AL A AR )5 ¥ Sl
v Y AN o[e0 AR a4 \& ool oLl
VO/A YeIv- Ya/vs YIAY NYY YE/5Y - (1) & yasss gy



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

[ Downloaded from jcb.sanru.ac.ir on 2025-07-18 ]

[ DOI: 10.52547/jch.14.41.29 ]

Yy

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

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

_ pAS (pdmg GMiglings 5 wald pB)l )5 (555l58 )90 9 (o)) Dlbo (S sl el Y Joax
Table 3. Genetic parameters of agronomic and morphology traits in control cultivars and wild relatives of wheat
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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

regression
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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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