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Assessment of genetic diversity in alfalfa (Medicago sativa L.) ecotypes from
central and eastern regions of Iran using SSR markers

v LY v
Sl Jreboy 5 (658 Loy daes ¢ oo, (5

ou

L olal B 5 655 0 s Medicago sativa L.) s,; ey 5u\fg;l):¢_§;5&}: il YA Lol (Jxo .y 9 898 .y .p p o)
DY =0FY (F) 1Y .0l ! (B10) poke dlomo o)l sale s, sla SLts 51 eslizal

L2 8390 0)lgalo s Sl ;BLL 3l ool b Ol pl (B 9 G » (P19 31 (123 w892 0395 T Galo)T (ol 5
M pnals (ST0 3 5519 o o lgabo s ST IET Cisr Vo b ( BLE Sdiged 3 ond zl Sl 093 (S1.0NSS Wb T 41
U (B30 03 3195 FY (£ gacte 33 A 33999 W Gl i plg oMl 51 b S5 59 SIS ol Y guame § 4 5 51 3
ST (o1 Ao 0 £Y/0 1A /FF pilo b JCH i o 38 ikl o lobid w8l B 33 Hlg iy Lawgio b gl 5193 O 9
Rl 09 pmdin ¢ I N o33 (g1 gkl b ENOD 20 31T 50 o yo) ++ b MCh Wi w33 (g9 508” L MTIC 250
o2 b MAL369471 9 ENOD20 ,jSLE b dalons +/8) «Ol 1 355 9 35 0 SBodgs 33 (PIC) (Ihuvar Sledb! O o
230 3 (H) G P53 £ . Aabld @b 9 35 g0 S 93 33 ccwd § 4 1) PIC j1do (+/1F 9 + /YY) oy jaS™ 9 (+/AY 9 +/YA)
bl9) Cuideads WA dmloxo +[FF 9 /PO i 5 4 0Ll SLMUBT oo 9017 9 /T 7 4 5% 9 7 0 Camer 92
b 03,5 e UPGMA 595 3l 0olin! b ol p1,5795055 § dulons pl3 li o po 3 o0lii! b Biges o 4055
381 (2Yb Sl EgH (S UL 5 3T 50 9 3 0 Cauxe 95 (w2 35 shws Cdlid 399 b 4T 318 B Gud o
WP e 4u) Oyl Sl (S0 o33 1+) dmigy olST (9093 (3 TS Ao Sl $K0w Sb ) 5 cpl Loubld 3929
JoLss 31 b w18 0 ¢ 38 (] 50 Adfllac D90 B wRe (p (SB 5 AL ALl B, w08 F Al SIS g (g
Al Ol gl Cilisee Gblo o BHdy bl § Ol 1o g cuis” Jlo lbio b ol 3929 4 K3

i axies goylgnlepy JOL (i) Ead (Guwls” S ojl9

WASAYO oy sl VWANB/NO 13 )3

(m_rezaei_@yahoo.com 1S5 xS o) (oS 451K0) 0l g5 oKiils ands e 5 S505UST s L8 (i )18 (g gl -
R ati;;u_,‘zycu,_;;),ww;ﬁ,w;_v

Ol o&ils ands e 5 S35 s skl ¥

OV


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.4.12.5
https://agrobreedjournal.ir/article-1-165-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1389.12.4.12.5 ]

WAL e ¥ ojled o033155 dor "0l pl (2155 p ke als'

La SLis ol 3l (Mengoni er al, 2000) ol LS s
Sl S e &S bl ol sl
le_ga.h 9 U’i)'\"L‘” J.:.:; osle il 4"”}1 u_ﬁb)
s S5t 5l esliwl L (Sandrine ef al, 2008)
) (o1 i o8 s o (S5 g5 e)lsale
3330 s ged B8 T 51y VL g5 5 g
Sl & (Ellwood et al, 2006) O, Sen
A}tﬁw)jd‘ﬂ‘)dj‘seb\_w
Aol Hl 8 eslinwl 5y g M. truncatula (g\ads o
AY (Bernadette et al, 2003) ol,LSen 5 sl

Yo VIR e SR PO PN S T o 4
g Sl 53 A il S5
O 5 (Mo . isls Sl 3 eslizul 3 50 S skl 5
t}_ﬁ — » »> (Falahati-Anbaran et al, 2005)
Sladm s Coma 28 e 5 5 0953 (SN
OLES SSR Ji;L;.; A b g O ) (M. sativa L.) 2,5
N e Sl e 4 bumaz 0555 55 Olje 57 sl
Lanazr 0955 OLaLS (o33 Ladmar o 55
il (glalomar 5 ails YU 2w K55 5
Gla SLis oS sy oo 5 4 s 05 8 b o SKaal
£55 bl @l s s JsS s 5l e)lsale )
L5k glsansy 55 ey G s 5 (S5
55 2lil 5o LT 5l 58 JlesT cpl s 5 il o
Ol B 5 55 pn 15 slsami (S35
ojo el S Glasa g Lo Sesli
Moy ol el a5 (2 5o Slaasy )l
das e S 1y olaw slaan ly i 5 Liles S
o=l 4d g g (Yadi-Samadi and Abd-Mishani, 1995)
(= g wlmos s s HLas s rjl:.«w daas g
Sl G lesT ol ys (il o edein SOl s
5T Lot Olin Ol 35 5 8 0 lalona
DSl (s Bt b smaz o (55 0L > O e
355 0l ) sty 55 (Sl pls)l s

2355 b

ovy

.

o0
5 amis i s 5 IS S
a9 GL_Lo g5 35 g oslazul & (Medicago sativa)
o s asls 5L el sl s T 6,58
o=t Aol 5 ol (ol ol (bl p e Coda !
1 oyl > .(Abd-mishani et al, 1992) Cul 5l 5
530105 bl sy ol 5 55 S e mlis
=5 o onl by (Karimi, 1988) Cal o
NN PO P e I PO W
il ge S IG B
Gl Lo 5 3me g1 L I 58050 sla Sl
Slr Bt ol e ¢ a5 15l 65 0l
S Py P T VS U U IRV PUll P JPv
|25 58 o 15 ealinal 5 50 AE (S5 sl
L Sl ad e a3 g3 ps (e Lyl 0 56 S
(Manifesto et al, 2001) s sslicul |56 oL:f
g LA cmer 5 0955 (S5 g5 o p
ol 5l S LQL».’}\ Ol b il e ey
N e Cblis an g s g 0350 251 (S5
S S 2 5 28 b 53 5 (S sl
s Kt galas 5l .(Peng er al, 2007) 4_S
o3l Lo 155 L ol gables s sla Silis ¢ J S0 5o
¢ 55 33 &S Awa (Simple Sequence Repeat) (s J§J
s g Al 3 sy Olyl 8 b Ay Sls o s
WOl gljlel (gjolm ppr ple e
Vo gy S5 5 ot (055 Jme
«Morgnate and Olivieri, 1993; Wang et al, 1994)
5 ololis (K55 5 e e Gl amlie L1
(S5 23 Glaas same o it 01 S
o gmin St S 4 Olil 5 (S5 b
.(Gupta and Varshney, 2000) . 35 s
Sleslsalon s oLl Hlgr Sl el 8l
OLLSan 5 Olpsde g a oy 5o
5 55K Ldd g jLulde (Diwan et al, 1997)


https://dor.isc.ac/dor/20.1001.1.15625540.1389.12.4.12.5
https://agrobreedjournal.ir/article-1-165-en.html

[ Downloaded from agrobreedjournal.ir on 2026-01-30 ]

[ DOR: 20.1001.1.15625540.1389.12.4.12.5 ]

5l GlaeS 5l 5 ol slal &) 0 4 0lS 0
oS o5 8 o 15 diges oS 8 Ol
I iple 035 5 53 sleasil ) ey 0 (55T ez
= 0183 g el A Jie sl Kl ay3 A
i SN OLa 5 g pme gliw gy ol
O _,_.U'T (Saghai-Maroof et al, 1984) —s Jf GEPPEv
VA 55 8T J5 855 ShOIES Lo 5 oS e

b plowil 3 56 o 3l e3lizal b ioean 5 A3

b 95 9 Sge

AL g
6T lad &7 (o)) ami g 035 YV (Gaios ol o
Ol Okl acb wla 5 (55,5087 Dlaioed 571 S
VU= g J Wy 5 PP S PP PN W U,
selyies,8 gy S 3 eyl () Jsds)
b e 5 5550 sy 53 ly (UL !
o\u?,a;uuwgfu);\m,xuw@s

aJ}SJAJ‘Jé\o)wjuil:é‘kAfcd)j"v@q-&uc@dﬁduabjwfwja‘)w—\ J)u\>

Table 1. Accession number of alfalfa ecotypes, origin, geographical code and ecotypes number
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2-Ecotypes code, based on origins longitude. (C=Center, E=East)
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Table 2. Name and sequences of primers and polymorphic information of primers

ST et ST g L sl IS i b sl S e s Sl el
Primer name (L=Left,R=Right) Primers sequences =~ Number of bands =~ Number of polymorphic bands  Percentage of polymorphism  Marker index

5’-tccgatettgegtectaact-3’

MTIC345 LR 5’-ccattgeggtggctactct-3’ 5 4 80 2.8
5’-gccgatggtactaatgtagg-3’

B21E13 LR 5’-aaatcttgcttgcttctcag-3’ 6 4 66 2.18
5’-ccctgggtttttgatccag-3’

MTIC332 LR 5’-ggtcatacgagctcctecat-3’ 6 5 83 3.62
5’-gcttgttcttcttcaagetc-3’

B14B03 LR 5’-acctgacttgtgttttatge-3° 6 5 85.7 3.5
5’-tggaatttgggatataggaa-3’

MTICA432 LR 5’-ggccataagaacttccactt-3’ 5 4 80 2.68

5’-gatgagaaaatgaaaagaac-3’
FMT13 LR 5’-caaaaactcactctaacacac-3’ 7 6 85.7 3.04
5'-taaaaaac ggaaagagttggttag-3’

AFct45 LR 5’- gecatcttttettttgettc-3’ 8 7 87.5 4.58
5’-attcacacaaacccatcttc-3’

MAL369471 LR 5’-aaacccttagcaccgaca-3’ 4 3 75 1.08

5’-cgaacttcgaattaccaaagtct-3’

ENOD20 LR 5’-ttgagtagcttttgggttgtc-3’ 7 7 100 5.66
5’-gectgaactattgtgaatgg-3’

MTIC250 LR 5’-cgttgatgatgttcttgatg-3’ 8 5 62.5 2.87

Average Sl 6.2 5.2 80.64 3.2
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Fig. 1. Two dimentional diagram related to alfalfa ecotypes diversity using factorial analysis
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Table 3. Polymorphism Information Content (PIC) of total population and subpopulations of alfalfa

STl Comer JSPIC (C) 55 comer 45 PIC (E) 5 come 5 PIC
Primer name Total Population PIC  PIC of Central subpopulation  PIC of eastern subpopulation
MTIC345 0.7 0.67 0.72
B21E13 0.55 0.55 0.51
MTIC332 0.72 0.72 0.72
B14B03 0.68 0.64 0.71
MTIC432 0.67 0.66 0.65
FMT13 0.5 0.53 0.42
AFctd5 0.65 0.66 0.63
MAL369471 0.36 0.37 0.34
ENOD20 0.81 0.78 0.83
MTIC250 0.57 0.58 0.55
PIC ;&L 0.62 0.61 0.61
Average of PIC

PRVANERYAS RO RPN SISV
VR 5RO A 05 St e
s S s e Ol sl Al
ol b awlos gLa et L b e ()ls e
93 4 g a3l 5 g ez ) 95 2 3
L@TGWU‘MJJJ)&L&!;HJQQWJ’Q
S el (LE P8 G55 5ol Ve 550

il Sl

g5 (Ne) j s sl JT sluss (Na) ol sdaline

5 6= osls GLedbl jasls s (H) 5 (55
PSS g G b g S e e ) 5 Come
ol s odalie sla T Kb .ol ol @il F gl
Gt 3 35S o Slalamer 5 5 Comer S 6l =
33 e gla PTslaw o Kke 5 V/45 Ll 5 (55l
Ol B b Cmmaz 5 53 5 V/FA 557 0 Comar 5

33 2 3 s (H) = =5 s dwloee V/F4

. - s . . G o o
oy SBCaraz 25 0553 5 Carex IS (SB35 p 5 2050 53 0dd (6,5 o3Il gla el —F Jsur

Table 4. Calculated indices related to genetic diversity within subpopulations of alfalfa.

sl Comex S (C) 5 5o oz 25 (E) 6,4 Comem 5
Statistic Total population ~ Central population  Eastern population
Na(st.d) 1.96+£0.19 1.96+0/19 1.96+0/19
Ne(st.d) 1.49+0.3 1.48+0.3 1.49+0.31
H(st.d) 0.3+0.14 0.29 +0.14 0.3+0.15

I(st.d) 0/46+0.18 0/45+0.19 0/46+0.19

05l Sl jasla=l ¢ 5 (S5 g5 =H S go sla JT 5l =NE o otalin JIT sl =Na
Na= Observed number of alleles, Ne= Efficient number of alleles, H= Neis gene diversity, I= Shannons information index
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Table 5. Calculated indexes related to genetic diversity between subpopulations of alfalfa

el (St.d) ous aclons i
Statistic Calculated Value (St.d)
Hp 0.3037+0.02
Hg 0.3004+0.02
Gsr 0.01
Nu 44.56

S50k =NM 5 S5 5l o 8 =GST (G, 5 57 o) icamar 5 J21s (S5 ¢ 55 =HS (ol (S5 ¢ 55 =HT
HT= Total genetic diversity, HS= Genetic diversity within subpopulations, GST= Gene differentiation coefficient, NM=

Gene flow

w2y GBS ST o 55 25 90 53 0 65 o3l gla st la —F s

Table 6- Calculated indices related to genetic diversity between ecotypes of alfalfa

) (St.d) ous aclous i
Statistic Calculated Value (St.d)
Hr 0.3197+0.02
Hs 0.2341£0.01
Gsr 0.267
Num 1.36

&30k =NM 5 55 sy o =GST s $10555 S5 ¢ 5 =HS (o6 Ss5 55 =HT
HT= Total genetic diversity, HS= Genetic diversity within ecotypes, GST= Gene differentiation coefficient, NM= Gene flow
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Assessment of genetic diversity in alfalfa (Medicago sativa L.) ecotypes from

central and eastern regions of Iran using SSR markers
Rezaie, M'., M. R. Naghavi’ and R. Maali-Amiri’

ABSTRACT

Rezaie, M., M. R. Naghavi and R. Maali-Amiri. 2010. Assessment of genetic diversity in alfalfa (Medicago sativa L.)
ecotypes from central and eastern regions of Iran usingSSR markers. Iranian Journal of Crop Sciences. 12 (4): 520-532.

(In Persian)

Genetic variation in 33 alfalfa ecotypes from central and eastern regions of Iran was assessed using SSR
markers. PCR analysis was performed on genomic DNA using 10 microsatellite primer pairs. PCR products
were detected using denatured polyacrylamide gel. From 62 reproducible bands identified, 52 bands were
polymorphic corresponding to an average of 5 bands per locus. The proportion of polymorphism with an average
of 80.64% varied from 62.5 for MTIC250 to 100 for ENOD 20. The average of polymorphism information
content (PIC) was 0.61. ENOD20 and MAL369471 primers had the highest PIC value (0.78 and 0.83) and the
lowest one (0.37 and 0.34) in central and eastern ecotypes, respectively. Nei’s gene diversity and Shannon’s
information index for both of populations were calculated and their values were 0.29, 0.3 and 0.45, 0.46,
respectively. Genetic similarity was estimated using the Dice coefficient, and dendrogram was constructed using
the UPGMA method. Generally, results showed that despite of the similarities of genetic structures between the
ecotypes from two regions, high variation was observed among individual plants possibly due to the high
allogamy (90%), insects activity (particularly bees) and pollen transmission among ecotypes. Genetic similarity
between ecotypes in this study could be considered as consequeneces of genetic equilibrium that have been

occurred over long time of cultivation of alfalfa in these regions as well as seed exchange among provinces.

Key words: Alfalfa, Genetic variation and Microsatellite marker
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