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