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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

GC% Tu I (5-3) ol ol
VI8 oy 5 ACCTCATCCACATGTTCTACG 3' XGWM350-7D-F \
SYIV 5' GCATGGATAGGACGCCC 3' XGWM350-7D-R
Y- . 5 AATTTCAAAAAGGAGAGAGA 3' XGWM334-6A-F .
Y. 5' AACATGTGTTTTTAGCTATC 3 XGWM334-6A-R
o0/% W 5 CAATCATTTCCCCCTCCC 3 XGWM155-3A-F .
v5I¥ 5' AATCATTGGAAATCCATATGCC 3 XGWM155-3A-R
VA o 5 ATGGCATAATTTGGTGAAATTG 3 XGWM577-7B-F .
v5I¥ 5' TGTTTCAAGCCCAACTTCTATT 3 XGWM577-7B-R
ab Ao 5 AGTGGCTGGGAGAGTGTCAT 3' XGWM70-6B-F s
s\/5 5' GCCCATTACCGAGGACAC 3' XGWMT0-6B-R
N N 5 ACGGCGAGAAGGTGCTC 3 XGWM642-1D-F .
SYIV 5' CATGAAAGGCAAGTTCGTCA 3' XGWM8642-1D-R
VA oy 5 GACAGCACCTTGCCCTTTG 3' XGWM136-1A-F v
av/s 5' CATCGGCAACATGCTCAT 3' XGWM136-1A-R
YA Ao 5 GCCATGGCTATCACCCAG 3 XGWM124-1B-F A
£ 5' ACTGTTCGGTGCAATTTGAG 3' XGWM124-1B-R
¥ oo 5 TGTTGCGGATGGTCACTATT 3 XGWM265-2A-F N
ov/¥ 5' GAGTACACATTTGGCCTCTGC 3' XGWM265-2A-R
YA o 5' GCTTGAGACCGGCACAGT 3' XGWM410-2B-F N
an 5' CGAGACCTTGAGGGTCTAGA 3' XGWM410-2B-R
a- oJ5 5 TGCAGTGGTCAGATGTTTCC 3 XGWM165-4B-F "
) 5 CTTTTCTTTCAGATTGCGCC 3 XGWM165-4B-R
¥ a¥/o 5 GCTGATGCATATAATGCTGT 3 XGWM4-4A-F .
V)5 5'CACTGTCTGTATCACTCTGCT 3' XGWM4-4A-R
¥ Sy 5 GGTTTTCTTTCAGATTGCGC 3' XGWM192-5D-F v
V)5 5'CGTTGTCTAATCTTGCCTTGC 3' XGWM192-5D-R
vEI .y 5 TCAAAACATAAATGTTCATTGGA 3 XGWM233-7A-F '
/2 5 TCAACCGTGTGTAATTTTGTCC 3' XGWM233-7A-R
a- Uy 5 CTGCAAGCCTGTGATCAACT 3 XGWM2-3D-F '
¥ 5' CATTCTCAAATGATCGAACA 3' XGWM2-3D-R
R s 5 TGCCCTGTCCACAGTGAAG 3' XCFD5-5B-F s
£ 5' TTGCCAGTTCCAAGGAGAAT 3' XCFD5-5B-R
o0 o 5 TCAGTGGGCAAGCTACACAG 3' XGWM129-5A-F N
FY/¥ 5' AAAACTTAGTAGCCGCGT 3' XGWM129-5A-R
N o 5 CTTCGCAAATCGAGGATGAT 3 XCFD168-2D-F "
a- 5' TTCACGCCCAGTATTAAGGC 3' XCFD168-2D-R
a- o 5 GAGTCCTGATGTGAAGCTGTTG 3 XGWM234-5B-F \
o 5' CTCATTGGGGTGTGTACGTG 3' XGWM234-5B-R
Vi5 ” 5'GGAGTCACACTTGTTTGTGCA 3' XGWM33-1A-F .
/0 5' CACTGCACACCTAACTACCTGC 3' XGWM33-1A-R

=J§w:,\.\.> SleMb Sy ua>l.w 5 Jiw.&.o d[m)ly"
o) FEMR) 5o IShas cuns (asls (V) b Cpo
ol » RP=YIB ARP) SS&5 yss (V8) ol cuny
351 )55 glyls 33l s Pi g IB=1-[2% (0.5-Pi)] ala],

(V)

Juad 31 oyl balys g3 a8 ol olis by i

SIgSa (g e Seigdsdyee 9 (o)) Slaw STl
g0l 3 8ee 5 Syjslon 3)See @iy o 5> it dlas
2 dliw ol slizwl 4 Olas ol (gl md bylpd )
250 Sloodg (oS 3,8Mae g Sufglon 3,Slas crpe o
3959 dod Y 9 0 Jloinl maw 40 (6> bixe gles dslllas
w2 bl cov Glas 1Kk dwlis (Y Jods) cusl

NTSYS ver gyl ,l58lay 5l ool b uios ol )

@ el @8 Gl )0 lagis) Aol (s V-V
culye ploly ladgs Jlges gy UPGMA - b,
ey b plogl Lol Slate 4 aps 5 5,8l 4l
(ANOVA) Jsge (pibjly Joos 5 35 ()
Nrad () 9 SSR (JgSge ;0L (slaosly (pull s
JsSlpe S ol ol ) Sl slagsle
GenAlex ls8le s 5l Jole o503l b el); claw 4 SSR
oo ol Jo¥g0 (sl et li )8 eolasl Ver 6.502
0l opl dusle (gl SSMs Lo yd 1810 S duwlbe
ljlys JS° ol Bpgeih b JSdan bl dlas
SSans Gledbl gge jatls (YA) A5 s
PIC= 1-Ypi2 b, 5 oslizul b _asls ol T(PIC)
059 » s)ly ggerme b pln Pl ) b dnslxe
s F(MI) 6,50 (el (1) 3¢ aodg alS (6ly

1- Analysis of molecular variance
4- Effective Multiplex Ratio

2- Polymorphic Information Content
5- Resolving Power

3-Marker Index


http://dx.doi.org/10.52547/jcb.14.44.156
https://dorl.net/dor/20.1001.1.22286128.1401.14.44.12.9
http://jcb.sanru.ac.ir/article-1-1373-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.22286128.1401.14.44.12.9 ]

[ DOI: 10.52547/jch.14.44.156 |

oL5y8 Cpuore g 580l 8 dlcie o(5)0 00l dobld

Ve SSR (JosUse sl ySilis 5 (o)) lao Blod Sl (b paiS” (slavodgs (S 95 ()2

Loy e y3 5 043 TY 5 1) X A XYY AY O]
38dae i olod (sl 2 & o ol baome S5
2 &l ol ey i g lgSa (g sy e ) 4l
38das «Sujglon 3pSes mpe yio 5> Aliw das caliw
Jsb b8 £li5,) el il asl ol 5 Slos alas
o515 s Jgo am ey b < JSily b 1]
S (g i ) dodii dlas blj aodiis Sl i
oSl 5 i A gy wlle S )y el
NS0 SVIE AR FAN VY YAY Gy cutly,
SIY VIV N Y AN IYAENF AVA SNY SAY
o380l Gyas 4y g doyd VAN 9 YAV /A SVIY Y
o Ll 5 oS ol ) okimd ot altns ol &S 3y
iolidl Al g bl o w20 i Clis der (S0Le
Maw g o)k plw Job cutio 93 5y50 43 atdl ciilazsls
halS Gygods g doyd YOIA 9 WY ey 15U dodin
plie (A5 Jlosl b &8 28 ol g0 65 (nl 9 292
sy ggerme 3 nlply Bl Rl chds 9
Sluogas (Il cuw Jab ST )l bulyd o cogb,
p3le dlge (dm )3 D g 00,5 pAS gy 9 (o5
waoy ooyl &S 0D odaline Glio (S gly dals
15) Silpied 9 Slao blo)l | U pials Sl
5 5 85 53,5 ol (1) st 5 e adl ol
Do VY 5 YF Cuipa |y &b a5 5 b 5 Sles
oS oyl g cadly Billay imgh opl gols b as ol ials
doly 5o aiiw olawr g dliw o b Sl gyl gme il
O balgy ey 3 (V) 60l 9 2,8 slodks 2l o
O U5 555 VY (SejlzdasS] lio 5 ol > Sl
350 Sowg) &5 N o opl 4 @ llyd o
Blod 5l a8 cutlyy Lasld 5 JSoly Job 1 pid ddlla
Sl g @l 0 s pl @ b cuby jesls
R L g SUBT qpuyp 390 Slio ple
g5 Slao g1 Glp owyn 390 dL‘wa?}‘ sl
«dgn Ol ety jadlh (ologe aiol> (LIS oglla
olsd e ) %) 9 @este e Sl
w> bl > al 3Sles dgue lp RS Sl
Slie @bjl » (1) ghler 5 B e (S
oo adss Job @in gl Jols) (Soiolsnjudshyse
039 @y Fo > Ly s il 4D 0)93 Job (Sl
P St & oot glajasls o (ah 0Slee g aild i
5 eSS bl Lulpd 3 poyed paS iy (Y VY
9o Slao alS &S Bawy axd ol 4 bl e
& stz SiSly (S S 124) Y 53 (g
Slgsgo & 03 (L s)lal g g (eSS olal Ll
adlas 3)50 Syl om Vb (Sef g5 oamdlis
el e Limngd oyl gl b &S Ll

oyleud 0395 ;0 Glas ypolis yiShs oS ol i (P Joio)
ojloss 0395 ;3 (FYF/V) miye jio ;0 aib 5)Shes (gly V-
03y slp 8 ojled 0395 )3 (ATV/D) yilgSa ()9 (lp VP
s Al ol gl ¥ oojladds 0355 3 ((YF/Y) aibs)lie
Broye A Sl gl ¥ oosled a3y 0 (FV/P)
Sielan 3 Sdas lp VO oylads oy (FF/Y)
2 (EYYIV) aliw 50 gl Vo o)ledd 0355 50 (IFYY/Y)
V5 oylasds 0355 50 (YWF/Y) ol 3 Sdae (gly YO o5laids 0355
Gl V0 oyledds 0355 3 (PAY) dlis sl y jasls sly
OilyaS] Job (gl Ve oylass 0355 53 ((V+¥/0) oS glas)|
2 {¥VE) Ul Job (slp Ve oyled 0355 jd (VA/R)
oylaid 0355 33 (YV/F) o s Jsbo (sl Vo o)l 0295
Job lp A oylaids o3 3 ((MVA) diws Jobo (6l V-
s w6515 gl I oladd 0355 13 ((YA/A) oo, Sk ol
2 V) LIy asdiws slaws (gl YA o)l 0355 13 ((V/0)
oyl 0395 )3 (Y/V) 3L dodiiw slaws (gl VY oles 0395
Sl pBiin 08y )0 (V1Y) dliw j3 asdiw dluw (1, YO
S ol 1y V0 o)l °°9’ 2 V) i a3 o5
9 (V¥) i > s (g sl pliy 05, 55 (V/0) Lo
Jsl.\> 4,.,J| (¥VIY) cuslypy adls glp Vo oyladds 0355 5o
NV AN ojlads slaodgs d uipa Slas pl slp polie
g Ve AY AY AL A F F VAT F A KV aY
Aol balps )3 s samlie YY 5 AV Y A ¥ OA
3 8as gl Ve ojlads 0395 0 Glaws yolie yiSlis fuad
059 lp VY o)lad edgr j0 (OFOIA) mseyie o &b
&bl g d‘).: A oyladd 0395 H0 (VAY/Y) jiess
2 {FF/A) iy wls slasr (gl ¥ oleid 0355 )3 (FV/Y)
)J (FY‘A/V) By sy i ol gl Ve o)ledd 0395
0395y V) Suiddan dSlas (gl VY ojles o395
Sl A ojlods 0395 )0 (VYY) laaliw 59 (gl Ve opladd
ol gy VY ojleds odgi o ((ReAY) oS > Slas
olS eyl (gl VO oylads 0355 )3 (VO/F) dliws iy
3 VM) o5t Jobo (sl YV oless 0355 53 ((VVF/5)
V0 ojleus 0395 > (FY/Y) USSlay Jsbo (gl YV 0,lesds 035
ok sl ¥ oads 0355 3 {TAIY) ool b ool
o, ko plo Jobo (sl YO o)ladds 0355 1> (WV/V) dliws
0395 1> (AY/A) dliaw 11,5 (gl V5 o lasd 0395 ;5 (YA/¥)
WY ojless 0395 50 ((VA/Q) LI} dodins slasi (gl YO o jlouis
i (gl YO oyleids 0395 40 (V/A) iU dorins o (gl
Slp ¥ oosladd 0355 5 jlidig w08 50 (VV/A) aliuw 53 daxdiw
Gl Y0 5 WY oyleds slaodgs > (V/R) c\.LM: S s
Sl Y oa Ve ol slaodgs jo (VEF) aBle Sis (59
ol el Ve oladds 0395 50 o (V/V) b > &b 59
ojloss slaodgs 10 ;3 lise oy yieS audl g (\‘ 1£) cuslyy
AV R AL WAL UPAL UM R L VPV P VAR S R V.S Y <


http://dx.doi.org/10.52547/jcb.14.44.156
https://dorl.net/dor/20.1001.1.22286128.1401.14.44.12.9
http://jcb.sanru.ac.ir/article-1-1373-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.22286128.1401.14.44.12.9 ]

[ DOI: 10.52547/jch.14.44.156 |

VEY

oL5,8 Cpuore g 580l 8 dlcie ()00l debold

VFe ) ol 1FF o jlass /23, Jlo [ £ly; LS 2 Mol asliingy

b puS 035 Y0 3 Slas lial 5 3)Slas «Sujolssyge Slao lp fad BT g)lal 5 o5 Lailyd 93 )5 uiljly ajos =Y Joa

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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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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Plant Hight (cm)

Spike Harvest Index (%)

Spike Weight (g m?)

P C 11 C 11 C 11 el
Jabd Al = Jab Al )] > Jab Al ] w> Jab Al ™2

\an ¥ IV QXY YR o7 0¥V YAV \
WA A0/ s /¥ /5 FYIY (a7l FE5IY v
W WY A¥/s AYIY FAIY sl IN% YUY ¥
WA 2 AVIY Yy Y1 v/ FASIY A ¥
ol VeI sy Ay SR IS oy Yo/ s
VoY WY Veel¥ s N SV #14/0 oWy 5
" ¥/ VA a0/ svis ovIY £YY/0 FAO/D v
W VY Vol Ay FVIY s0IA ISEA oVEIY A
Ve W0 Ve Y a5 V- ovIy BAY/A VA a
YIY WA VYV VY YY/A S0/ vy FYYIV Ve
N3 s1¥ A/ VI 2 v/ OVA 2l 1
\e/d YA A¥A v¥/s £51) £ fov/s U0 W
WA A0/ VA VY Yy SV vy -¥/d w
WA WY VY avia vy Y SAVIA YV i
W \EIA WY/E \eY/a A £¥/\ FVYIY OAVY 0
Y VA YA vris vy FNY Iy YWY \$
Y Wi sy av/A £t Y5 ov-/s V¥ W
VEIY WA a¥/s AV s F0IA YEY/A vy W
VoY a/a VY YNy SV avIA Ve ooy "
W N¥ aviy ¥/ VI oy on/s A y.
WA \FiA v/ A¥/IA vals & Ay v/0 it
YA/ WA aUA sy A olY ove/s ¥o0/Y vy
\o/a Ve/A WA ar¥/f A ONA oFVI¥ A5 v
WiE WY /¥ A L o/ ova/y F¥5/\ v
\W/D W VoA av/y FAIA A ov- FYEIY Yo
o ol¥ W WA v/ 515 WA/A \E+IA LSD 5%
Y ¥/ VYIY FYIY AN & Y YWY ol
V¥ A N4 \-Y/o vo/s FNY vy SYYIV Sl
\ols W a8 A FAID oIy OAY/¥ FOANY oSl



http://dx.doi.org/10.52547/jcb.14.44.156
https://dorl.net/dor/20.1001.1.22286128.1401.14.44.12.9
http://jcb.sanru.ac.ir/article-1-1373-fa.html

Py cyuome g 83l j3 Al je 598591 debls
VY VY ol 1T ojlass /o3l Sl / 2ly; LS e Mol asliingsy

Gl g 0Sles Sijggdyse Slao sy Jad BT lel 5w luld 90 50 paS adlllas 3)50 sloedg (Sl aulie —F Jgua acb
>

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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Figure 1. Dendrogram obtained from cluster analysis of 25 bread wheat accession by Ward method measured based
on agronomic-morphological traits in rainfed and irrigation at the end of the growing season conditions
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500 e oo odlaiwl dbgrpe maw 0 Cames plas
P YL (S5 g S o ol ol JgSdge (il
5 wobwygy D9 Ol QP o)l Glie dagimen (49)0
Sl s puilily s @l el (F7) o) Sen
bz 0950 9 O N ‘O)NI P,\Jf Cares> V¥
A el Moy AY 5 Vo cwipa |y asdlle )40
9 poSiy 455 93 59y p (VF) e 5 obls o5
§ Job mls SSR (el Slis 1 oolil b egsly]]
Or iy & 2 oL (ANOVA) JsSse uibly 4520
(o2 M) 55 09)> £95 & bgiye (S35 55 e

bl callhe ingh cpl mls b aS” 2g

P 2505 bl (JgNge il )l 500 s
I dels godls plaly Jose (puibly 4520

bl g adllas 3,0 ags sloodg > SSR (sl Solis
a8 el 0g)S oz 53 csladed 4 jos Sl ol (dineg S
09> obily 9 deyd Ve (298 om by e
@5 3 F Jga) w35 2yl dep> Ar g (g)S
& Jlel ghaw 53 aog)S (y SUBT ( JsSlga bl
55 13l yel ol odimd L5 Sl 45 A5 Jogine duopd
435 ) Jolbs @l oluly U pS glaodgs (saiseg)S
JB SSR (gla Sl 55 alewy 4 (390> U (glades
R 0sil Gy Gl Glgisds @1 o)Ll cul g

1- PhiPT


http://dx.doi.org/10.52547/jcb.14.44.156
https://dorl.net/dor/20.1001.1.22286128.1401.14.44.12.9
http://jcb.sanru.ac.ir/article-1-1373-fa.html

A3Lad (e g 453l )5 dleje g)paigls acbls
\tal VFe ) oo 1FF o )lass /23, Jlo /£y LS oMol dolicags

ol paS 0395 Y0 )3 slades 4359 5l Jolb golis (bl (ANOVA) JsSge (il g 4 jo5 = o
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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.

Keywords: Agronomic traits, Diversity, SSR marker, Triticum aestivum
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