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Table 1. Iranian wheat landraces used in the
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Place of collection Collection Lar:]c:;ace
no.

Khoramabad 676 1
Khoy 1579 2
Ahwaz 1643 3
Isfahan 1720 4
Maragheh 1854 5
Mashhad 1963 6
Urmia 2512 7
Torbat-e 1131 8
Shiraz 2597 9
Ardabil 2616 10
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Table 2. Name, sequence and annealing temperature of ISSR primers used to study Iranian wheat landraces

Skl et s (5| 3 ol 4> 3) Jlas! gles
Primer name Sequence (5'-3") Annealing temperature (°C)
ISSR-9 CACACACACACACAGCG 52
ISSR-2 CACACACACACACAGCC 52
ISSR-10 CACACACACACACACAATC 52
ISSR-7 TGTGTGTGTGTGTGTGATC 52
ISSR-5 GTGTGTGTGTGTGTGTGC 56
ISSR-14 AGAAGAGAGAGAGAGACT 52
ISSR-4 AGAGAGAGAGAGAGAGGCC 56
ISSR-1 GAGAGAGAGAGAGAATG 50
ISSR-3 AGAGAGAGAGAGAGAGT 52
ISSR-20 CCACTCTCTCTCTCTCTCT 56
Sl 5 oz slaes s 52 Slio ke Y o
Table 3. Mean of traits for Iranian wheat landraces
i Jsb Jsb Lgl.mjle.bj 53 &l slaws fﬁJon
T f_w)l . <l Sl 05
Lanélrace Height iﬂ'iﬁ = e e =R 1000 seed
Cm C% Own No. spike node No. seed per Flag leaf weight
lenath spike length
Khoramabad  116.72 8.40 5.80 16.0 31.50 26.50 45.90
Khoy 142.95 8.20 5.25 145 28.50 27.35 42.20
Ahwaz 127.19 8.55 5.40 16.5 32.45 25.95 47.10
Isfahan 107.13 11.0 6.85 22.5 42.05 22.75 50.34
Maragheh 120.81 9.05 6.25 19.0 37.35 24.55 49.16
Mashhad 118.41 9.20 4.80 20.0 39.35 28.20 52.87
Urmia 89.57 9.45 6.05 215 42.45 29.05 52.45
Torbat-e 83.01 8.70 5.55 19.0 37.35 24.85 43.45
Shiraz 126.73 9.50 6.35 18.5 36.55 24.25 44.12
Ardabil 83.87 7.80 6.05 145 28.60 28.55 43.03
Chinese spring  96.00 8.90 0.00 18.5 36.85 27.70 49.25
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Table 4. Analysis of variance inter and intra Iranian wheat landraces

MS) Sla o S5l

S ks - 4}');’ ij.g lea Ll sloss lea L;Lmjf Sl J)l;
S0V 52 2 g e s de e S
d.f Flag leaf Height  No. seed Spike No. spike own
length per spike length node length
2 O 9 42.98** 63.84**  331.22** 9.45** 89.65** 3.99**
Inter population
25050 90 5.54 6.96 11.13 0.12 2.9 0.42
Intra population
Total |s 99

7Y sl a3 s a7

. Significant at 1% probability level
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Table 5. Coefficient of variation (%) inter and intra Iranian wheat landraces

_ Ll sldss Jsb Lgl.mjf sl Jsb
N . S dsb ..
(1) Dl s g 2 Flag leaf 8")‘ o s o o Ko
Coefficient of variation (%) Ieggth Height No.seed  Spike  No. spike Oown
per spike  length node length
v o 7.21 3.74 15.31 10.62 16.01 10.11
Inter population
B 8.78 413 9.08 3.81 9.26 10.92
Intra population
Lol s =l 5 ek eslizd STl elisT s S50 -1 J s
Table 6. ISSR primers and results of their amplification
el sladsl sl skt sl sl ds s el (gl gimes
Sl ol 5 JLeeRtE JUCCINtES (PIC) o
Primer Number of Number of Percent of Polymorphic
name Produced bands Polymorphic bands Polymorphic bands information content
ISSR-9 16 16 100.00 0.32
ISSR-10 6 5 83.33 0.22
ISSR-4 15 8 53.33 0.21
ISSR-1 6 4 66.66 0.31
ISSR-2 13 11 84.61 0.29
ISSR-14 3 3 100.00 0.35
ISSR-20 14 9 64.28 0.27
ISSR-5 8 8 100.00 0.35
ISSR-7 6 6 100.00 0.38
ISSR-3 12 8 66.66 0.31
(Total) Js 99 8 - -
(Means) L. s 9.9 7.8 81.88 0.3
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Figure 1. Clustering of Iranian wheat landraces based on Euclidean distance with UPGMA method for

morphologic data
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Figure 2. Banding pattern of PCR products of ISSR- 9 primer for samples of Iranian wheat landraces (samples
1: Khoramabad; 2: Khoy; 3:Ahwaz; 4: Isfahan; 5: Maragheh; 6: Mashhad; 7:Urmia; 8: Torbat-e Heydarieh; 9:
Shraz; 10: Ardabil and 11: Chinese spring)
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Table 7. Evaluation of samples from Khorramabad landrace with ISSR-9 primer
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ISSR-9 5-CACACACACACACAGCG-3 13 4 30.76 0.12

Table 8. Intra landrace variation of Iranian wheat by using of ISSR primers

ISSR
Primer/ 351 1 2 3 4 5 7 9 10 14 20
Khoramabad - P - A A A #* FS #* -
Khoy - - ® - - ® ® - - -
Ahwaz ® - - - - ® ® - - -
Isfahan - - - - - £ - #* - -
Maragheh - % % - % - % * - #*
Mahhsad - ® - - - - £s W ® -
Urmia - - - - - & - - S £
Torbat-e Heydarieh - - - - - % ® £ -
Shiraz - - - - - - - - - -
Ardabil - - - - ® ® - - ® -
Sl (S5 55 ssms pde 5 2ms Sre w oS Su T o %
* and -: Genetic variation and no genetic variation, respectively
Ehoramabad
’—,—< Fhoramabad
Khoramabad
I ————————DMaragheh
Y NMaragheh
EKhoy
Mm‘ﬂy
Koy
-Alhwaz
4‘—:3\]“#411
Ahwaz
Isfahan
Isfahan
—DMashhad
—[ ——NMashhad
Mashhad
Urmia
Urmia
L -Urmia
| —Torbat-e Heyvdarieh
I_:Torbat-e Heydarieh
Torbat-e Heydarieh
————Shiraz
Shiraz
Shiraz
M aragheh
————Axdabil
I i N v
l -Ardabil
Chinese spring
T T T T T T T T T T T T T T T T T T T )
0.55 0.66 0.77 0.89 1.00

Euqlidian distance coefficient
Sesls 55, UPGMA Lo, b wd 3l ol Ll 0 Il (aJ;.f o slaes s slad gl fljfj),\_}a -v Ue
ISSR KL

Figure 3. Clustering of Iranian wheat landraces based on Euclidean distance with UPGMA method for ISSR
markers data
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Abstract

Collection and conservation of germplasm, particularly for landraces of important agronomically
species and organizing their information, cause to continuity of their usefulness and reduce the risk of
their genetic erosion. In this experiment, 10 Iranian wheat landraces along with the Chinese Spring
cultivar, as control, were used to assess inter and intra populations variation by using ISSR molecular
markers and morphological traits. Evaluation of populations in terms of height, spike length, awn length,
number of spike nodes, number of grains per spike, flag leaf length and grain weight showed that there
were considerable variation among landraces. Also, in some landraces like KhorramAbad and Ardabil,
intra population diversity for some of these traits, such as plant height and length of awn, was obvious.
Evaluation of the landraces for ISSR markers showed that among 99 scored bands, 78 bands were
polymorphic. Percent of polymorphism with mean of 81.88 % was varied from 53.33 for primer of
ISSR-4 to 100% for primers of ISSR-9, ISSR-14, ISSR-5 and ISSR-7. Average PIC of the landraces
was estimated 3.0. Results of this study showed that there was considerable intra population diversity
for the ISSR markers in landraces of KhorramAbad, Maragheh and Torbat-e-Heydarieh however, a little
diversity for Khoy, Ahwaz, Isfahan, Mashad, Urmia, Shiraz and Ardabil was observed. Results of this
study showed that there is inter and intra genetic diversity within Iranian landraces of wheat with
different levels and these landraces can be used as basic population for extraction of pure lines.
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