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1- Quantitative trait locus

2- Polymorphic Information Content

3- Inter Simple Sequence Repeat

4- Unweighted Pair Group Means Analysis  5- Simple Sequence Repeat
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Table 1. Code and name of cultivars and accessions of bread wheat studied
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1- Grain Yeild  2- Number of Spike Per m? 3- Number of Seed Per Spike  4- Thousand Seed Weight  5- Biological Yield
6- Plant High  7- Spike Weight 8- Spike Length ~ 9- Peduncle Length ~ 10- Xteragen Length 11- Mitt penalty Length
12- Hectoliter weight 13- Spike Dry Weight ~ 14- Spike Grain Weight ~ 15- Stem Weight 16- Number of Fertile Spikelets

17- Number of inFertile Spikelets 18- Number of Spikelets

21- Straw Yield 22-Other Inter nodes Length ~ 23- Spike Density

Per Spike 19- Harvest Index
24- Base Pair

20-Spike Harvest Index
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Table 2. SSR primers used in the study of genetic diversity
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1- Analysis of molecular variance
4- Effective Multiplex Ratio

2- Polymorphic Information Content
5- Resolving Power

3-Marker Index
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Table 3. Analysis of variance in both rainfed and irrigation at the end of the growing season conditions for
morphological traits,
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Table 3. Continued Analysis of variance in both rainfed and irrigation at the end of the growing season conditions for
morphological traits, yield and yield components of 25 accessions of bread wheat yield and yield components of 25
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morphological traits, yield and yield components of 25 accessions of bread wheat
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Table 4. Comparison of the mean of studied wheat accessions in both rainfed and irrigation at the end of the growing

season conditions for morphological traits, yield and yield components
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Table 4. Continued Comparison of the mean of studied wheat accessions in both rainfed and irrigation at the end of
the growing season conditions for morphological traits, yield and yield components
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Table 4. Continued Comparison of the mean of studied wheat accessions in both rainfed and irrigation at the end of
the growing season conditions for morphological traits, yield and yield components
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Table 4. Continued Comparison of the mean of studied wheat accessions in both rainfed and irrigation at the end of
the growing season conditions for morphological traits, yield and yield components
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Table 4. Continued Comparison of the mean of studied wheat accessions in both rainfed and irrigation at the end of
the growing season conditions for morphological traits, yield and yield components
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Stem Weight (g m?)

Spike Dry Weight
(gm?)

o303

Jab BT [ Jab Tl [ Jad Tl i b BT ) 2> 7
Y¥/A ve/a VY DAY \IY VY VA V¥ )
Yol YAI5 VA VY Vo MY YIY VA Y
AIAY ya/¥ A \ DAY /A \Vid Vo Y
Y¥/Y Y/ V¥ DAY /N DA Y Vo ¥
YV/o v&/A \\% VY /¥ VY YIY \Vd b
A7) ya VA \7A) \/¥ VY YI¥ \Vd 4
ARTAY YY/A ¥/\ A Vo VY y/A VA A
A4 yo/s \Vid DAY V¥ ) ¥/ V¥ A
YA \tdle VA VY VY MY YIY VY a
¥/5 YY/Y Y/ VY VD VY YIA VY ).
yolv yVY \ Q2N \IY DA \Vid V¥ AN
Y¥/5 Y¥/¥ VY A% \ .15 Y A WY
Y#/o YV VA VY \Vid VY \iie Y W
Yy Yo VA VY VY VY Yo 7AY VY
YY/Y Y&IV VY VY Vo V¥ YIY VA Vo
YV/¥ Y./5 A DAY DAY BAY V¥ VY \td
Yy YA V¥ VA Y A \7A! WY N4
YV/A ya/s \Vid A Y VY \7A! VY A
YY/5 YV VA A ) /A y/A 1A% AR
YY/5 yo/d VY V¥ V¥ VY v/¥ Y v
Yy yo/¥ Vo VY V¥ MY YIY VA AR
Va/y \\4 VY Q2N Y VY \7A! VY Yy
YY/o Y&IY VA Y Y VY Yo \7AS vy
YA Yv/& VY DAY DAY /A VA VY vy
ARIAY YY/o \Vd VY \Vid Vo YIY Y Yo
vig o/A -/¥ Y Y NAs N -0 LSD 5%
Va/y \\4 \ DAY DAY .15 V¥ A Eies
¥/ Yy Y/ /¥ \lid A YA Y Sl
Yo/ yols \Vig A} Y VY YIY \Id ke

bades plo & Cons @3Vl jlgSe (s 9 13U axli
2 gy gy diw dlass g &b i 59 s 5l g Al
oy ab s Slas bld g siib 8 Jewgie g0,
ulmo Sy bodg cglate (ga0g,S b Cucnl Fb
S S > g Sglite sk Lulpd 4 laedys
5935 3 byt i 281 5 Jg)og,8 o8 <8 i
s 4 bgyye Gl Hai jl ped 09,5 iy jI,8  Jawgio
bld 5l pow 09,5 ciily ) e Cn e A > &b
Fedez 095 5 Sdg Ly 1y yolie 0 3Vl aliiss > &l
i Iy Hlade oy yeS Glaw 351 5 ab o Slee o
ol ol slasiineg)S 4 da gl Cpluly Wish olaisl
by claw c(j il b i 0,Sles cuih ol ol 0
L)““f]ﬁ 9 039 Jol»a)‘ PO 41».“» » aily 399 01{5 Cwold LY
b b ye Slas 1500 Byb i wul atisly Sl Kg;
9 ul.uéy.ab- L)"‘ u»l.w‘).: leob93 &S ol o ).AI
082 Ol getme 3 NS0 ) el slnog S
4)) ). 9 YA N & AY Y D)Lo.«:} dLbDDas as .))f Jow‘
9 L}w Ao €9 y3 ¢ gy ‘L)DWL ‘ol.wla)f Lics L: (WY
B39 (£)) Sluogas sl p odg ()5 (pasuiel

9 w3 bulpd Cod addllae 390 o3yl (Gaog,S
Slaigs & 5o0 (bl Juad 51 )]
25 5l adlae 300 slaodgi (gaieg)S jglaied;
oalatw] L widBl alold mye Lo Ward hg,a (ladss
93 3 adllas 3y90 rodgs (Bgy cul )3 () USE) w8
pasds @b 4o elely Juad 31 ol 9w bl
FY N ojloss slaodgs Jgl 09,5 a8 )S 41,8 09,5 Hla o
A3 ig cpyieS 4 Waly olamdl 3g5 a1y ¥ 5 YV VY
g bl 1y dlius 50 &by slawd (i g dlius Job g &l
9 )L.u.u) ‘019)‘ 9 YW OF YOV & A D 0)1.44:3 dlﬁb.}};
Job cdlius > aiby dlasy oy jiiin &S pad 09,5 0 pRiy
o 2y asw o a5 g diw S g i
Fo g i Slass g JgS (g o yieS g WSl baadgs
de Claw ale bld 5l g woby jolaidl s a1y &0
N & AY Y O)Loaf) dmbby Pow 09; JLl Al ujawy.o
059 @y yio &l 3 Slas pyiin bl 4 Ve 5 VA
Soiglan dSlos mipe oy dliw ol @b s
059 9 Ble S 5 bl aodiiw dlawd o Iy Job
9 FHFSe ()jg il g o3 Laog)S (e ) aliw > 4l
sile Bld g sl 1y jlade e 15U dodinw olaws
P)LP 09)§ ).) ...\.I.ZJS]J )‘)§ LFBM)}:A db.}) ).) C.')Lfb.o
dldas &S A.a.’fﬁ)f )‘)5 V& 9 WY Y Y D)‘.mﬁ dlﬁb.}}?


http://dx.doi.org/10.52547/jcb.14.44.156
https://jcb.sanru.ac.ir/article-1-1373-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-08 ]

[ DOI: 10.52547/jch.14.44.156 |

At

o e il i il bl
VFe Y ol 1FF o jlass /23, Jlo [ £ly; LS oMol doliing}y

ams opl 4 Wl ges KSE LSS 09,5 A 4 Olaw
w9 Pl 09)5 ) 485 )18 (slacs) I &S N,
Olas glp cate S wShe I Glyoul sl s«
sl Gl Gle ab Job g w2 Sy Jsb i)
5 Seidon 2)Slas 250 b > B Ay g (oo
Al sl 09,5 lacsisis Jlg dp o ly 5Sles
ool 2,8 oolital cuslyy asl o oMol
9 ol Al @b 4ps g el aps ml
plete 09)5 dw 3 (puyp 390 Sy (F) olen
ST pgw 9 sl 055 0 Sispsb @ bl ganaib
Jold juln pgd 09y g B (s0g)S oy (sloodgs
ol 89y cuslio O] Sl Wl 0 4 K09 (2 B
Caonl sdimd ylis 255 &S b (o3l 5a Loy Job o claw
@ dgi bbb e olpa sladsly o esd o)l clew
2 oxd bl iyl g lio e & VL g
Gy oMol 5 sl by g e b otalite pols adllae
o 1y ash 5, Slee (I oMol acly > I

P g by Mol sladsly gl Byme clbls &S
ol 4 V5 W AV I ¥ ojled glodg Lilie
(V) woud g )5 6500 s ololid odgs (p Sams
G9) N S 4 oo gy S 4 sladllas
dw oS Joole g (plin ol 09)5 4w 4 (3lae puiS
ool b (s a5 g bawgie a5 (odle) (o)ll Loyl
@ Joxd b e (SKjdeid 5 ol clie Syl
UPGMA by, & gladss cajes Gub jl (Sis
223 ) adlas 3)50 Gy (Slades (s Sy
g oles slacasgy g 31 )5 09)F aw 3 (i b 9
aps (VY) o hled 5 gyl wud plols Jooxs
Nge Sy ikl 3 d)ly gpa slades
Wi} (gu0g)S L9y 355 o 09)5 e 4 ]y (o)
Gglae uiSly 5l 8L &S 2e glae (gdga> U
» g g ol speS A5 4 o paS lecuy
o @b b oS g (5 4 Ll (o Conglie b Coplus
i ) ofon 5 ol 0 cath bl ingy
P S5 9 (S it Clio ggB (wyp plate

b Gisliel selles w5l el plSgs paS sy laglives
4l poll p 1y poyp 090 slaisS 5 pB)) slases
Ward Linkage

262.64
3
C
8
2
a
= 175.09
©
B
°©
d
©
b
S 87551
o
(72) 1

000 :rll?! T T T T T T T T T T T T T T T ‘I_EI T T
2SR IL22TRAILIITLYSSI RS IYS
<< O <O < << CIC <L
Accessions

2 0 (65 0ll (So3elsd 9o oly; lao (bl Ward (o9, b (b piS 0395 YO (sladgs 4205 5l ol pl S0 =V S5
Jad 31 oplel g o> Ly
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Figure 3. Grouping of 25 bread wheat accessions based on Jaccard similarity coefficient and UPGMA method
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Table 7. Correlation between SSR markers data and studied traits in rainfed and irrigation at the end of the growing
season conditions of 25 accessions of wheat bread using Mantel test
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Extended Abstract

Introduction and Obijective: The study of genetic diversity in crops is essential for breeding
programs and conservation of heritage resources and is a key step in assessing the adaptation of
the population to new environmental conditions and thus the selection of new cultivars. There
are various methods for estimating genetic diversity in different plant species, including the use
of morphological traits and DNA markers.

Material and Methods: For this purpose, in this study, genetic diversity between 25 bread
wheat accessions in terms of 23 agronomic traits and 20 SSR molecular markers was
investigated. A field experiment was conducted in 2016-2017 in the form of a randomized
complete block design with three replications in rainfed and irrigation at the end of the growing
season conditions in the research farm and laboratories of the Faculty of Agriculture and Natural
Resources of Razi University.

Results: The results of analysis of variance showed that there was a significant difference
between the accessions for most of the studied traits. Based on the results of cluster analysis, the
accessions were divided into four groups. The results of comparing the mean and cluster
analysis showed that accessions 2, 13, 6, 15, 18 and 10 were the best accessions based on
agronomic characteristics, which can be suggested for breeding programs, and in contrast to
accessions 3, 24, 11, 12 and 16 as the weakest accessions in terms of The studied agronomic
traits were identified. In assessing the genetic diversity of the populations using 20 SSR
markers, 16 primers with suitable polymorphisms were selected. The percentage of total
polymorphism was estimated to be 93.75. XCFD168-2D, XGWM350-7D and XGWM136-1A
primers with 100% polymorphism, maximum number of alleles, high amount of polymorphic
information content indices, marker index, effective multiplex ratio index and resolving index
due to the high proliferation of bands and the production of high polymorphic bands, they were
introduced as the most suitable primers for wheat in subsequent studies. Molecular analysis of
variance showed that the degree of diversity within the groups was greater than the diversity
between the groups. The results of cluster analysis by UPGMA method based on Jaccard
similarity coefficient led to the classification of 25 bread wheat accessions in four different
groups, which showed high agreement with the results of analysis to the main coordinates, and
finally accessions 1, 3 and 25 had the greatest genetic distance with accessions 13 , 7 and
pioneer cultivars, so it is possible to suggest the selection of parents from these two groups for
breeding programs.

Conclusion: Evaluation of agronomic characteristics showed that accessions 2, 13, 6, 15, 18
and 10 are superior accessions, among which, oxides of external and internal origin were
observed. In evaluating the genetic diversity of the accessions, the primers XCFD168-2D,
XGWM350-7D and XGWM136-1A were identified as the most suitable primers for wheat in
subsequent studies. Markers with high polymorphism as well as markers and accessions with
unique bands in the banding pattern are also of great value for breeding programs, for example,
identifying genes useful for resistance to various biological and abiotic stresses in wheat and
promoting its various cultivars.
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