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Tab 1. List of Aegilops cylindrica populations used in this study
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The samples No. 8 and 34 are entirely different with respect to morphotype and spike color.
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1. Unweighted Paired Group Method using Arithmetic average
2. Neighber Joining
3. Principal Coordinates Analysis
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1. Dice
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Table 2. Primer characteristics used in this study, polymorphic information contents and marker index

Gl i) (6,585 Solakas o310 ek Ao Sl s s JT slaes dlgls S Sielet
Amplified fragment length Ml PIC Percentage of No. . Allele (OC)_ 5'__)3' Primer
(bp) polymorphism Allelepolymorphic No. Annealing Primer name
alleles Tm (°C) sequence
330-800 15 0.2 100 7 7 50 (GA)8A UBC812
350-2500 22 03 100 7 7 52  (CT)8G UBC815
400-900 0.7 01 100 6 6 52 (TC)8C UBC823
200-980 49 04 100 14 14 53 (AG)7ACYA UBCB836
350-1300 28 0.2 100 12 12 53 (GA)8YT UBC840
250-1000 0.6 0.1 85.7 6 7 55  (GA)8YC UBC841
200-900 32 03 100 12 12 55  (GA)BYG UBC842
320-2000 29 0.2 100 12 12 53 (TC)8RT UBC853
600-1500 1.8 0.2 100 10 10 52 (AC)8C ISSR04
280-1200 14 0.1 91.7 11 12 50 (GA)8T ISSR08
470-2000 22 0.2 100 11 11 52 (AC)8G ISSR10
520-2000 22 03 100 8 8 52 (TCC)5 ISSR15
430-1300 36 03 100 12 12 52  (CA)8G ISSR17
450-2000 33 02 100 15 15 52 (AC)8AT 12
300-1700 6 03 100 20 20 54  (AC)8TG 15
330-800 11 0.2 100 7 7 52 (AG)BAA 134
300-2000 56 0.3 100 18 18 54  (AC)8G 144
Y-(C/T),R=(A/G)
S S (Sad ol o =Y o
Table 3. Cophenetic correlation coefficients
(Clustering algorithms) el 5,65 a5 o5 S
B e UPGMA NJ
Computable function of distance matrix
Dice 0.966 *** 0.987 ™
Jaccard 0.973 ™ 0.987 ™
Ochiai 0.966 *** 0.987 ***
Sokal 0.974 ™ 0.984 ***
I'Dice-Jaccard = 0.995 ~*
**%; Significant at 0.001 probability level. le ) Jleil w3 ls pne et
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Figure 1. Grouping of Ae. cylindrica populations using Dice coefficient and NJ algorithm
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Figure 2. Three-dimensional plot based on principal coordinate analysis for Ae. cylindrica populations

(e
Regions
4
¢ I\B))r;tlﬂ est
V¥ North
i e
B South West
B i
@ Unknown
pslaels
A West
e

0.01

Coord.2
Y olasee 0,00

~

0.010

-0.01 0.005

0.000 Coord.3
-0.05 Y olase

0.00 -0.005

Coord.1
\ olaises

s fjé ‘J)‘ L;LA\ C)L..a.?;'ua)jm 4w é})ﬁAe. Cylindrica alises Lgl.éa)‘); JZ.S(J.; S MJ\)}M' -y ‘_}g...L
Figure 3. Three-dimensional scatter plot of the different groups of Ae. cylindrica

0.05

Yy


http://dx.doi.org/10.29252/pgr.1.1.13
https://dorl.net/dor/20.1001.1.23831367.1393.1.1.2.7
https://pgr.lu.ac.ir/article-1-24-fa.html

[ Downloaded from pgr.lu.ac.ir on 2025-05-03 ]

[ DOR: 20.1001.1.23831367.1393.1.1.2.7 ]

[ DOI: 10.29252/pgr.1.1.13]

Voled /) M/ alS K5 sl tagh

Ae. 6\.&0)ﬁw(ﬂa§ L;YL:) L;:.Uj L;:Lw«o.éj(j]d:‘i U’:’llﬁ) ‘_;:bj 4.1...;[.9 4&03; Q)).) Lfi?bj Wbﬁzm—id_}v\}
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Table 4. The genetic distance between groups of Ae. Cylindrica, genetic distance (above the diagonal) and

genetic identity (below the diagonal)

( Between groups) Las; S -y

¢ ooy S 055
e Group " ded ol oo oS bl
Within groups
North  Northwest Southwest — West Unknown
Jle North 0.16 ek 0.93 0.79 0.88 0.93
<, Jdlt  Northwest 0.17 0.07 0.86 0.94 0.97
<, <s>  Southwest 0.61 0.23 0.15 ok 0.97 0.87
<5 West 0.34 0.12 0.06 0.04 kR 0.94
el Unknown 0.18 0.07 0.03 0.15 0.07
Ae. Cylindrical slaes S 55 S5 sla yasls amloee =0 J 5>
Table 5. Estimation of genetic index among Ae. Cylindrical groups
& god sla JSoaer g WMoy i o el el 05l bl asls
2 Group No. of  Percentage of polymorphic Modified heterogeneous Shannon information
samples alleles index index
e North 2 16.32 0.090+0.015 0.099+0.016
<& JLi Northwest 8 41.05 0.145+0.014 0.205+0.020
< <5 Southwest 3 64.21 0.277+0.016 0.348+0.020
<5 West 16 88.42 0.291+0.014 0.424+0.018
axlib Unknown 6 36.84 0.140+0.015 0.193+0.020
Js oSiLs/ Total mean 35 49.37 0.189+0.007 0.254+0.009

Ae. Cylindrical «5 S T S5 bl s N Jsd

Table 6. Analysis of molecular variance (AMOVA) related to 5 groups of Ae. Cylindrical

Slats mbe ool Sluepseme Sl Sle bl Ao sbel ol o2
S.O.V. D.f. SS MS % of Variance PhiPT (P_Value)
laos S -
20 4 119.27 29.81 5 % 0.045+ 0.09
Between groups
laos S ¢
= S O3 30 694.04 23.13 95 %
Within groups
S e 34 813.31 100 %
Total Sum
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Abstract

Genetic diversity among 35 accessions of Ae. cylindrica using 17 ISSR primers were investigated.
Totally, 190 alleles were amplified and 188 alleles (98.95%) o were polymorphic. Number of
Amplified alleles ranged from 6 to 20 with average 11.18 alleles for each primer. Polymorphic
information content (PIC) varied from 0.10 (primer UBC841) to 0.35 (primer UBC836). Marker index
criterion ranged from 0.6 (primer UBC841) to 6 (primer 15). Cluster and Principal Coordinate
Analysis could not completely separate accessions and showed no association between molecular
diversity and geographic diversity of genotypes, indicating that there is high genetic diversity among
accessions. West and south-west genotypes showed more diversity than genotypes from north and
north-west of the country. Therefore, the center of diversity and origin of Aegilops cylindrica might be
the western and south-western regions of country and this species might transferred from these regions
to the northern parts of the country. Results of this study showed that ISSR markers are useful tools
for management of genetic resources of wheat and their wild relative species.

Keywords: Aegilops cylindrica, Cluster analysis, Genetic diversity, ISSR marker, Principal
coordinate analysis
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