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Table 1. Analysis of variance in 12 populations of alfalfa for all traits
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Table 2. Analysis of variance for all traits to compare landrace and breeding lines populations

Traits
= 5 O —~ < )
-z g2y €9 E:?; 2 v %%x S, 9~ .
I 8 ¢ o = @ g 5 ¢ = G, o ~ I8y % & b
=t e $¢ 3F s¢ Ev By 2L BT &R 5. 3¢ R
Sources of variation zC s C\\:. S I ©« Fo 3EF B4 S 3 w3 =P g0 532 o
=& gt S¢ 27 gt 2&F gt ozl of¢ b 2p o o2p ShEy
= \ P43 : o 4 > v - C — . %) " —_ —
T gt z. EO @b . 8y €9 av¥ &c Sﬁ 2 °t‘f
3 & Z‘_'_ ° 5 S = O 3 & =& S S < 3 . > 2
= Bk 3¢ 3% §% 3¢ Zc gy g« S ¢
3 A 3 2 & 3 % E % a2 3 E
s (3031
o o e 1 1 1 1 1 1 1 1 1 1 1 1 1
Degree freedom of treatment
Uast al3l a s
369 368 368 400 400 400 363 361 365 365 365 365 365

Degree freedom of error
Glogd) bacgmar o Sla o Sl
Mean square of treatment

149.7™ 5651™ 054™ 191" 531" 121™ 4454917 268" 554™ 7394™ 145" 47.31™  0.04™

(Uox) bacmar 513 Sl o S0l
Mean square of error

155.18 4.40 2.35 0.59 2.97 7.73 237.74 0.41 4.44 46.05 0.42 14.27 0.006

LA r\eu'.ArCtan &f). ébbgfug;- QJ}W&‘J;}JA}&A C};)‘ Bl Kiss d))d‘f ‘é).b- Cf)\ o3l &M}Q)}}fﬁd}b sl 6‘_/,.»
The squre-root transforamtion for wet wight and No. of auxiliary stems, the inverse transformation for dry wight nad ArcSin transformation were done for mention data.
oy ) Jle CIQWJ: Gols e 3 s s b Kol ol S ** NS
ns and **: non-significant and highly significant at 0.01, respectively.

<oy € mflq

': ‘«

C el

s


http://dx.doi.org/10.29252/pgr.1.1.37
https://dorl.net/dor/20.1001.1.23831367.1393.1.1.4.9
https://pgr.lu.ac.ir/article-1-27-fa.html

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

[ DOR: 20.1001.1.23831367.1393.1.1.4.9 ]

[ DOI: 10.29252/pgr.1.1.37 ]

A3

ax)lzn 390 Wﬁ Lgu&.g.qz-)b o oS Sles up:i-vk:.a—v J)J@-
Table 3. Mean of traits in all populations of alfalfa
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Figure 2. Naming of polymorphic proxidase isozymes
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Figure 1. Naming of polymorphic esterase isozymes
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Table 4. Frequency of isozymes in alfalfa populations

oSle el Sl oy D e eSS iy ollS sy RV Xils LS o3 Sha mllep ses g0 b Lo
Mean Improved Landraces Seariver Mesmir Kadi Renger Kaysari Yazdi Hamedani Shazand Tazekand Rahnani Amozeynedin  Gharayonje Isozymes
0.81 0.78 0.83 0.90 083 074 0.75 0.79  0.86 0.71 0.77 0.88 0.78 0.84 0.85 0

0.19 0.22 0.17 0.10 0.17 026 0.25 021 0.14 0.29 0.23 0.12 0.22 0.16 0.15 1 =St
0.02 0.00 0.01 0.05 0.00 0.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.00 0 EST?
0.98 1.00 0.99 0.95 1.00 0.86 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.94 1.00 1

0.64 0.53 0.66 0.85 0.90 052 041 066 0.71 0.32 0.42 0.67 0.71 0.73 0.74 0

0.36 0.47 0.34 0.15 0.10 048 0.59 034 0.29 0.68 0.58 0.33 0.29 0.27 0.26 1 =St
0.44 0.56 0.48 0.58 030 037 0.24 035 0.38 0.67 0.54 0.47 0.47 0.34 0.52 0

0.56 0.44 0.52 0.42 0.70 0.63 0.76 0.65 0.62 0.33 0.46 0.53 0.53 0.66 0.48 1 =oT4
0.68 0.63 0.70 0.58 064 074 0.75 0.83 0.46 0.74 0.84 0.71 0.67 0.64 0.60 0

0.32 0.37 0.30 0.42 036 026 0.25 0.17 054 0.26 0.16 0.29 0.33 0.36 0.40 1 =STS
0.47 0.36 0.47 0.58 042 060 0.37 0.67 0.38 0.36 0.62 0.35 0.52 0.52 0.20 0

0.53 0.64 0.53 0.42 058 040 0.63 033 0.62 0.64 0.38 0.65 0.48 0.48 0.80 1 PR
0.58 0.60 0.58 0.65 063 056 0.56 0.48 0.53 0.63 0.44 0.65 0.48 0.60 0.71 0

0.42 0.40 0.42 0.35 037 044 044 052 047 0.37 0.56 0.35 0.52 0.40 0.29 1 PRX?
0.80 0.73 0.83 0.79 0.72 0.90 0.85 0.77  0.76 0.72 0.88 0.84 0.88 0.74 0.76 0

0.20 0.27 0.17 0.21 0.28 0.10 0.15 023 024 0.28 0.12 0.16 0.12 0.26 0.24 1 PRX3
0.59 0.60 0.57 0.58 059 085 0.52 064 0.38 0.69 0.62 0.61 0.56 0.48 0.58 0

0.41 0.40 0.43 0.42 041 015 048 036 0.62 0.31 0.38 0.39 0.44 0.52 0.42 1 PR
0.88 0.92 0.91 0.87 0.86 0.80 0.83 0.88 0.93 0.91 0.98 0.87 0.85 0.95 0.89 0

0.12 0.08 0.09 0.13 0.14 020 0.17 0.12 0.07 0.09 0.02 0.13 0.15 0.05 0.11 1 PRXG
0.03 0.06 0.01 0.21 0.00 005 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0 PRXE
0.97 0.94 0.99 0.79 1.00 095 0.9 1.00 1.00 1.00 1.00 1.00 1.00 0.91 1.00 1
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Table 5. Means of genetic diversity indices for all isozymes in all populations of alfalfa

0 Cowe>  Population S ol S sl as NS O el
Germplasm C No. of samples No. of effective allels Nei's genetic diversity Shanon index
<y 03 Gharayonje 23 1.5299 + 0.3569 0.3090 £ 0.1800 0.4584 + 0.2508
eVl see Amozeynedin 20 1.6744 +0.2804 0.3846 + 0.1220 0.5647 £ 0.1477
sta, Rahnani 20 1.5985 + 0.3950 0.3320 £ 0.1923 0.4830 + 0.2638
Iangrd;ces a3 &S o35 Tazekand 21 1.5472 +0.3693 0.3139 + 0.1858 0.4631 £ 0.2566
43L Shazand 22 1.5369 + 0.4161 0.2991 £ 0.2070 0.4386 = 0.2828
shes  Hamedani 22 1.5665 + 0.3338 0.3268 £ 0.1812 0.4784 £ 0.2557
s Yazdi 14 1.5836 + 0.3937 0.3247 £ 0.1963 0.4733 = 0.2687
solwls Kaysari 19 1.5455 +0.3478 0.3170 £ 0.1790 0.4679 £ 0.2508
L S >, Renger 20 1.6183 + 0.3088 0.3576 + 0.1453 0.5265 £ 0.1973
Impr%ved s Kadi 22 1.6736 £ 0.2704 0.3869 £ 0.1075 0.5700 £ 0.1223
s Mesmir 23 1.5408 + 0.3677 0.3112 £ 0.1861 0.4597 £ 0.2570
D oo Seariver 23 1.6847 + 0.3064 0.3866 + 0.1206 0.5684 + 0.1361
s Landraces 20 1.577 £0.364 0.327 £ 0.181 0.48 £0.247
ols ~lol  Improved 21 1.612 £ 0.872 0.352 + 0.148 0.519 + 0.193
ey Gamer 53 eisnl laesls G b Sl 5 (S35 Akl N s
Table 6. Nei's genetic distance based on isozyme data in all populations of alfalfa
Cxe> Population N oIS e e LS et o Shar o B S s 7
s Gharayonje ~ Amozeynedin ~ Rahnani  Tazekand  Shazand Hamedani  Yazdi Kaysari Renger Kadi Mesmir
Ul ses Amozeynedin 0.036
sta, Rahnani 0.025 0.025
> XS o35 Tazekand 0.007 0.027 0.010
4;L: Shazand 0.050 0.030 0.011 0.024
_slea Hamedani 0.058 0.049 0.020 0.030 0.016
s3> Yazdi 0.046 0.036 0.033 0.028 0.035 0.035
©olws Kaysari 0.081 0.042 0.048 0.052 0.041 0.046 0.049
5, Renger 0.039 0.070 0.041 0.029 0.050 0.024 0.042 0.065
s Kadi 0.018 0.023 0.017 0.015 0.026 0.061 0.047 0.070 0.072
s Mesmir 0.019 0.024 0.018 0.020 0.041 0.055 0.040 0.091 0.062 0.018
D o Seariver 0.058 0.024 0.050 0.052 0.065 0.083 0.079 0.058 0.099 0.052 0.061

ol Mol Llis ;3 4 Landraces vs. Improved 0.010
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Table 7. Significant relation between mean of traits and enzymes bands in landraces and improved populations

Traits / oliw
I z> v o~ = [N o =0 = 3 2N
Cnar Wi ! 2 B8t 3¢ g2 <« 292 ¢ zm &~ 5. 2¢ 8% g% g
Ao "I 2 8 ¢ 22 ~ 4 S22 ~ v S5F o0 ) O 2T & @S oo 8S
Z L g 4 S e 23 % cT v o €% % v 2 un g g f Bz 8z f
Population Isozymes & & g3 - 8 'n Zsg N 2 2o Sooo ¢ &< o, ? 33 =3 223 . "
¢ TEs 80 3sty 28st e gftt §¢ gl oggp gL s
0 - - - - - 1.65 - ; ; ; ]
EST-1
1 - - - - - 131 - ; ] ; )
0 - - - - 7.94 - - - - - 0.12
pox-1
s 1 ; - - - 6.74 - - - ; - 0.17
Landrace 0 - - - 3.7 - - - - - - -
pox-3
1 - - - 3.4 - - - - ] - -
0 - - 6.88 - - - - - - - -
pox-5
1 - - 7.54 - - - - - - - -
0 - 4.59 - - - - - - - - _
EST-1
1 - 5.37 - - - - - - - - _
0 - - - - - - - - ; 0.38 ;
pox-2
s ol 1 ; - - - - - - - ; 0.47 ]
Improved 0 - 5.21 - - - - - - - - -
pox-3
1 ] 4.34 ; ; - - - - ; ; ;
0 41.45 - 6.47 - - - 4.18 2.06 1.31 0.37 -
pox-4
1 45.49 - 7.19 - - - 4.73 2.38 151 0.49 -

-2 No significant different.

No significant different in cotyledon leaf length and first internode length traits for all strips.
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Abstract

For evaluation of genetic diversity among improved alfalfa varieties and Iranian landraces, 12
populations including five improved varieties (Kaysari, Kadi, Ranger, Mesmir, Seariver) and seven
landraces (Gharayonje, Amozeynadin, Rahnani, Tazekand, Shazand, Hamedani, Yazdi) were
evaluated using agronomic traits and enzyme markers. Thirty-five individuals of each variety were
grown and analyzed in separate pots in a unbalanced completely randomized design (CRD). Analysis
of variance for agronomic traits showed significant differences for most of the traits among improved
and landrace varieties. For esterase and peroxidase enzymes based on presence or absence of enzyme
bands (1, 0) eleven polymprphic isozyme bands were detected. For improved and landrace varieties
Shanon index mean was 0.48 + 0.246 and 0.519 + 0.193, respectively, furthermore Nei genetic
diversity index mean for improved and landraces was 0.327 + 0.181 and 0.352 + 0.148 respectively,
suggesting no difference between improved and landrace varieties was found. Analysis of relation
between isozyme markers and agronomic traits showed that there are significant differences between
the presence of POX-4 and wet and dry yield in improved varieties.

Keywords: Alfalfa, Genetic diversity, Isozyme markers, Polymorphism.
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