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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

Lice (YY) FU 03¢5 ity Lise 03¢5 PU 03¢5 ity Lice (YY) PU (7Y iy
by Pishtaz AR Uaduiels WC-4987 Ve M WC-4924 \
iy Pishgam v Koo WC-47615 1 olisle S WC-4582 Y
Bgwo iz WC-47640 ) Sln S b WC-4612 W olisle 5 WC-4592 ¥
S8 WC-47467 Yy Lasuiels WC-5001 WY Llsge WC-47341 ¥
88 WC-4553 Yy Lasuiels WC-4994 A3 ol WC-4965 [
olisle S WC-4583 Y¥ 95 WC-47638 A\ S WC-4840 5
£,8 WC-4554 Yo Isbls WC-47583 \Yd ol WC-4958 \4
S5 WC-47522 \\4 Obiaw il WC-47399 A
g dign WC-47569 A olisle S WC-4600 a

b dolxe 1SS Glod 3 G Glod (Rjglen 2Sles
2 s &b 5,Sles T(SHI) diw cuilyy asls
oo Syislsn 5, Slas F(SY) ol 5 Shas aliu 3,Shas
Sg glis) T(OIL) WoySilke pilo Job abiw 3,Skes
it 1515t 9 e Uy (SO Jobo ggeome slee
P29 &S e b ly Gy il > T(SD)
1 s e 2 DAl it iy ol b &
S b 035 gl A jd &l ola g dliw
b olaw/ dliw Job) XV+) Jgos8 3l oolitwl b g duwlce
T S L (GRS
Ooil Ml > (ol slad o pbxil (gl el Cans 4
sy (Kmogorov-Smirnov) g el  —Cd5,550lS
ol (S5 5 (Sgx oop s g Jly 00
duldo g il ly 4io 0 )8 eolaiwl aislel slalare
delxe 5 SAS ()bl J5dla s 51 oolizl b laoslsy :Sike
)])BI Py 5 edlazwl L RS éil} 9 dlﬂ\w? 4 355
A5 plsl Minitab
PV bl

Ay cutS j) ol clain dw b g5 claazals ;]
5 (1) 4l 5 ledlygis 3 CTAB b5, 4 DNA
9 Sl G (g Ck M gl el S ©j90 4
2 5199958 gy 5l oad glisl egis DNA oS
Sloyzs; uiSly b eolatwl Aoy <A 3BT 5 (g,
oo > Bio Rad IS luge 5 olSzwd 1 odlil b jlyesds
Gel Documentol&uws 1 g .233,5 plool yilg)Sue V-
4 b oolatwl bl adoble cas ST4 pailss Juo
Sa g b Bl Jpi o daodls 25y (S IS
dod aSiul > @ a5 )55 gl bl A JSis ul
sl 5l ptalesl ol 53 iz S i 8 5 e g9, lnaigad
J5 &y 5 45 45 olizl "B 10+ - b Y-+ DNA )L
SEML] e 1 Gy 3,5 o g g VY sy s 5T
S g dgg s adlial JSHET ya (oly sl cowss J5
asly jl oolitul b b 48,3 L 13 jho o D939 pas g
pb g s, o 1) SHET o & by slo e Excel
Sge )Tl Jls g ol s e bapsis )3 edgs
Gl 0045 03591 (V) s 53 edlal

(slasls Bl Gls 5l s (GY) mye yio ) il 5,Skes
5 Catbp Ol e S ) A sladli
Ao odel Cavds BAIS g e 13,5 29Sie >
plos yobaio ol csly TINSP) mopo yio 5 dluius ol .05
ail> Jlegle, Loy ol e o bsaw slaalin
3)5 dusle @ipe yle ) it S s g B )led
el Sygo 4 dliw g (NSPS)T aliws ;5 «ls slaws
Uyled Ll (clandily Slasi s 9 3,5 Cbesl )8 ya
b iy 2 galy ylim 059 T(TSW) aiblin 59 a3
£ cus S a lold cuiby il ) edlal
355 2 S b B(BY) Sl 2,She 13 55
EW) )5 Sygo ol 0)js delne 5 SB o s
Sitny 535 M osh el siplin b S
(i 0,8Mos) ipe oo ) Woalis (g 0 (g pSo)l]
o Sy bt s cloaliw pla yslaze ol el ¥(SW)
B3gr 01 e & (glansl Sl cole, b S n )
3,5 duloxe mye yio 53 Wadliuw (g g 9 BAE 09
! aodin b aliw 4l galold (SL)* aliw Jobo
Gy Sy Gl Sdyy Jb (35 i e
b galol :(PL)Y Uiy Job 0 (6503l 2o Sl
Job a8 6 pSojlal jie il Guusyy 0)5 Gyl B aliw
Aezn Sy Ui al galol M (XL) ol zus]
Sy Jobo b duslone Loy 7y (sl yio Sl e
iy 05 o> B 0 oyl sdlols V(PML)
O b THW) slgiSa ()jg a8 pSojlal e il
5250 ) S o o o 0o Sl 51 sl 08
Wl S5 39 5 T(SGW) alitws 3 ails 35 <T(SDW)
T Blal (5e5 Gg 5 phled b i 4 PY(SIW)
A Gy gy gl adls (3905 )iy e g dliw
NNPS 5 YNPS) 5L ¢ blj doelins sl .0 duwlne )8
& 90 5 90k leaodiin ol (3jled b a5 e o
L M(NSS) alis j> doddiw dlass 5 plosil dolas i
it @y @ by U5 Ll ol ggoome (S)lods
oo S oyl MY(HI) ey Gasls i pbol olas
2SS e Cuigs s ab o Slas s I g0l

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
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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
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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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on agronomic-morphological traits in rainfed and irrigation at the end of the growing season conditions
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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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