. (Medicago sativa)

Study of genetic variation in alfalfa ecotypes(Medicago sativa) from cold

region of Iran, using morphological traits

YQ\..’.J&LE.L?M)\WLJ}W

(S5 m Dl 3 o3lial b Oyl s e Gbls (Medicago sativa) s s lacd ST o 53 (K55 ¢85 (om0

AVA BT tamis oY ol ozin Ao 01l 51,5 p ke s

(WARD)

VWAO/YNY il 53
(oS 45180) 5 gl e wlio 5 (555518 Dlidons K ol Sl guie )
i a5 (6555158 Dliiont oy oin s, Y



WAS Ol oY o)led cariin dor 01l 8155 p sle dlams”

St g 5l 53 3domn Ay S il Loy 8
S 5 sr295 ¢ ol ez B ) e Sdkame A
ssbte a0 CO¥WY) (LTl o gy bl oSS
s D] i G 2 g (NS £55
S5 aslllan 350 1y Ami s o3, YO 315 (M Sativa)
Sy s g 3550 pBL) 14l 2 4 S el ol
ay ST A YEYY o5y 5 e By 3,8 e 03 8
slaes S 5o LI S8 05 5 S 55 les
el o e aliube 4§ 1,5 805 Caliiea
S5 p S 3y 5 slad e OLaLS L5 gl
S5 gle 03 () e Sl ST 6l a5 B
312 05 012l o (ALE 05 ST (sl sle OLE
PROURPE KN NS S S B
) el e 53 55 55587 (sl gl OLE !
§ 55 o 9 2l s 4 G ol a)ls 18
e o Golis az g Lo ST 50 0 go (S5
plasl (oS 5 S5 50 Dl s L5 L0
5 A L Gl Slis L3yl 6 g il il
ldal 5l glas = a0 3 b 3l ol (Sl
Sl LT s 510185154 6 sy e ol S5
A5 sk 4 ey Jorl e 53 s s la SN el

ASTeslizul 5y 0

alid s CIE ST sl U i lesT o)

B 53 () Jgdm) 5 5iS (s GbLie Sl ok
a@ﬁ‘,;,\ﬁvggsw&gdusjgob
sladle (b slis b bl 5 (65,5l08 Dlids
Lisrme s ot b 55 ST oa s ol \WWW-A:
o, S aus § ciS peslu o byhbs alob
L e Kden 5l el s oKL alejT
SECUTYS FULE LIPS Je BB e
203 Logoma 50,8 1Y/0 Lot 2 53 5 Ad dplns
Sl a8 Byl S 00 olsTo S

sy Slac ST pB)l IS 5 iS00 gl
o Ul uomen 9,525 53 (Medicago sativa)
Sl g Lyl L (58 5l 5 olS !
Wl ol Laes s ol glalid 0 5 Sk 5 655
s lie ain 53 L goe 55 o SOOI iy
5 =) Sl pLB)) (ST 5 (oS Dlo s
5 0L5L) OPVE (gdome 5 Slern PV (0l LSen
SLeMbl ol OV (sdams (633 VFVA O Sen
5035 B (o Grerg Gluarb 5 gLl ¢l
SFpeias F b 8 Sla oy 1 S 0 Sl
2558 (Hos Glros 5 gunaab 5 ololks gl o
2,5 plnl
Wl SBL sl 55 a2 58 aen gl ¢ 5
KPR (FI PSRN U UV NS V= JUE
s P! 4 els el oS s S &
YWY (6 i g Dlowolld g glicwde) 355 o
e shues S 5 Slasie i K5 b
ng_fuﬂjsu.u:w;)l_(a\()\)f.sl}sgg
S Gl 5 LS el hdlal e
S, p s jwis,—» (Sharma and Hore, 1993)
o e 5 Aol as ¢l wi:l_:aj_:ug”:
o oS Aol (sl 3l (S i
g (S Sl o Laatyls 5 ) e cp
Ll sdaib fos glad o am o sla i)
3 C.qu) Ao e plasil b, slad g 5l eslinal
IS 5 Cmamad LOVFWY ol 3 VFVF 0, (SKen
9 lad a2 sla Sy, 5l (Smith et al., 1996)
Olas (sla)5iS™ slasi sy 55 Aol (slaadd go 4 4 52
}d_gs;@;sﬁmmwu.ug;um\w}
\J_J;U_e.\_,)bc,_bUmr_al_,&l_g\J»C}_J
a2 g e Lo 5l 4 sai 07 (Fombellida, 1998)
S5 B Slio leslizal b1y Lkl Jled Gbe

S i 05 5 4 4 Gl 5 4 b Sl 2

\YY



Ty W S 3 (S5 55 0

s e SIYY s paz Jome 5 o= oot

Table 1. Name and collection sites of 21 alfalfa ecotypes

ey

Row Ecotype name <s51et  Collection site 25T pozr e
1 Siyah-rood 35,4  West Azarbayjan A Ol )3T= 555 4
2 Ghara yonjeh wsg o3  Hokmabad-Hamadan Oldes — 3LT V‘<’
3 Ghara yonjeh amiy o3 West Azarbayjan o Olul 3T -4l gl
4 Hamadani sMe»  Kozareh-Hamadan Olden —0355
5 Hamadani sMe»  Mohajeran -Hamadan Olden =0l > lge
6 Simbaz St e Khoy- West Azarbayjan o Ol y3T - g
7 Hamadani Sl4s  Hamadan Olden = b 4IS
8 Ghara yonjeh wsg o3 Arzangodi —East Azarbayjan B Olom b 3T 65 4315
9 Ghara yonjeh aip o5 Malekkandi- East Azarbayjan B Ol b 3T 6 S oS
10 Ghara yonjeh 4y o5 Ghargolog -West Azarbayjan o Ol )3T G456
11 Ghara yonjeh 4=y o5 Tazeh-kandim- West Azabayjan o Ol 3T S 056
12 Hamadani sMes  Ghahavand- Hamadan Olden — i 5lgs
13 Ghara yonjeh 4=y o5 Ghareh aghaj - East Azarbayjan B Ol y3T 76T o 5
14 Sedghyan o, Salmas- West Azarbayjan i Ol )3T - el 0l
15 Ghara yonjeh 4wy o5  Ghareh ghozlo- West Azarbayjan o 0wl )3T 580 3
16 Hamadani sMes  Khorvandeh-Hamadan Olden—oti g 55
17 Hamadani sMes» Famaneain- Hamadan Older— pials
18 Chalashter il Chaharmahal-and- Bakhteyari olsbe 5 dlws g
19 Rahnani s, Esfahan Olgiwo!
20 Ghara yonjeh 4=y o 5 Sahand ava-Tabriz ,East Azarbayjan 5 —1sT g
21 Lordakan o83 Khanmirza- Charmahal-and- ol 5 Jowaslgar—1 5 il

Bakhteyari
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Table 2. Measured traits in alfalfa ecotypes from cold regions of Iran

No Slaws Golazsl Cadle
Traits Abbreviations

1 Days to first flower(day) IS sl b U s DFF
2 Days to 10% flowering(day) Y AT BT, D10%F
3 First to 10% flowering intervals (day) PSS b S sl b dols g, F10%FI
4 Plant height at 10% flowering(cm) Grala) 23 STV 53 4 plis ) PH

5 Re-growth rate Sdoes Ly Ly RR

6 Fresh Forage yield (t/ha) G /:5) 5 4 5ke 5 Slas RY

7 Dry matter yield (t /ha) OSa /) &S 4o ke 5 Shas DY

8 Leaf dry weight (g) (0 5) S mesies 055 LD

9 Leaf fresh weight (g) (¢ 5)E 5 5055 LF
10 Stem dry weight (g) (p Bl o2 055 SD
11 Stem fresh weight (g) (¢ S8 55 055 SF
12 Leaf: stem fresh ratio 58l o L/SF
13 Leaf: stem dry ratio K &5 il o L/SD
14 Days to first ripe pod(day) ooy S 51 B 555 5 e DFVF
15  Non violet flower (%) o gl S s NVF
16  No of floret per racemes 23T I8 2 4l sluws NFPR
17 No of pod per racemes 3T S 5 O sl NPPR
18 No of curls per pod OMe i o 95 5lia NCPP
19 No of seed per pod OMe 3 s sl NSPP
20 100 seed weight (g) <f; YalsVer O3 100SW
21 Podyield (kg/ha) (p 5 hS 1 ,ES8) ol > Shae PY
22 Grainyield (kg/ha) (p 5 AS 1 S ails 5 Shee GY
23 Racemes length 23T K b RL
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Table 3: Means data which recorded for 21 alfalfa ecotypes

R E LS T R A T TSR A RO S P TP R 15 BN Sy 3 Slas o3le s Shes 505 oSesoyy oSS0 S0 o

<SSt K N g s e F e S Sl <l £, oy ER g

Ecotype name Days to 1™ Days to 10% 1®t0 10% Plant Re-growth Fresh fornge Dry matter Stem wet Stem dry Leafdry Leafwet Leaf/stem

flower flowering flowering intervals  height rate yield yield weight weight weight weight  wet weight
(day) (day) (day) (cm) (t/ha) (t/ha) (2 (2 (2 (2 ratio
Siyah-rood 25.0 35.5 10.5 73.7 6.2 15.4 38 126 31.2 27.9 115.2 0.94
Ghara yonjeh 23.8 32.9 9.1 73.0 6.9 16.2 3.8 132 339 27.5 121.6 0.98
Ghara yonjeh 25.4 35.1 9.7 63.5 5.2 14.8 3.7 132 31.3 26.7 116.1 0.92
Hamadani 24.5 33.6 9.1 76.5 6.99 16.1 4.2 139 38.7 27.7 121.0 0.88
Hamadani 25.6 35.5 9.9 673 5.59 12.1 3.1 133 36.1 26.7 121.6 0.94
Simbaz 24.0 37.0 11.9 71.7 6.36 14.0 3.7 132 35.2 25.7 110.7 0.87
Hamadani 25.1 34.6 9.5 76.5 6.75 16.6 3.99 135 339 27.7 120 0.91
Ghara yonjeh 24.8 353 10.5 65.1 5.9 13.5 35 116 30.6 25.7 110.6 0.99
Ghara yonjeh 25.5 35.6 10.1 57.5 5.1 10.4 2.8 118 333 31.6 127.2 1.16
Ghara yonjeh 254 35.1 9.7 68.4 5.9 15.7 3.96 128 31.0 25.7 114.2 0.93
Ghara yonjeh 249 34.5 9.6 67.4 5.8 14.0 3.6 124 33.0 253 113.0 0.95
Hamadani 252 349 9.7 70.9 6.5 15.9 3.8 130 31.5 22.6 106.5 0.87
Ghara yonjeh 24.1 34.1 10.0 73.7 6.6 14.6 38 141 35.7 27.5 119.4 0.87
Sedghyan 24.7 34.5 9.8 71.8 6.4 16.4 4.04 144 37.5 26.9 126.2 0.90
Ghara yonjeh 25.5 36.0 10.4 69.0 5.8 15.2 4.0 129 334 27.3 121.9 0.97
Hamadani 25.7 34.5 8.8 68.1 6.1 15.8 4.04 114 29.8 24.8 105.4 0.99
Hamadani 25.2 35.6 10.5 74.5 6.2 13.6 34 137 359 26.96 113.0 0.87
Chalashter 22.5 32.04 9.5 71.2 6.6 16.2 1.4 128 30.8 25.5 114.6 0.95
Rahnani 229 31.6 8.7 70.7 6.5 14.9 3.7 130 332 26.8 123.0 0.99
Ghara yonjeh 22.5 30.8 8.4 72.1 7.1 15.1 39 146 36.2 30.9 150.4 1.10
Lordakan 23.8 33.1 9.3 68.3 6.3 13.7 3.4 129 322 27.2 123.5 1.03
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Table 3 (Continued): Means of recorded traits for 21 alfalfa ecotypes

g o ST 6y odd o Slis S0k (aalsl ) ¥ J s

VWA Ol oF o5le cpzin tr Ol (215 pske alons”

W fle L sl U sl g B el s OMWe sl 93 3l 33 s slaws o5 5 Shes 5 Shas Jsb

Ecotype name s o5, ooy 3N Ay 3T 8 3T s O i Y Gls e N &l 3T JS

Leaf/stem Daysto 1"  Non- violet No of floret/ No of pod/  No of pod No of 100 seed Pod yield Seed yield Raceme

dry weight ripen pod flower raceme raceme curls seed/pod weight (kg/ha) (kg/ha) length
ratio (day) (%) (€9) (cm)
Siyah-rood 0.9 383 0.64 21.9 13.4 2.6 4.5 0.2 1751 697.5 26.9
Ghara yonjeh 0.84 38.3 0.17 22.9 11.2 2.7 5.1 0.2 2097 806.7 27.0
Ghara yonjeh 0.92 38.7 0.34 26.1 12.8 2.6 4.8 0.2 1665 717.1 25.8
Hamadani 0.73 39.3 0.17 22.1 13.7 2.9 5.6 0.2 2312 885.4 30.9
Hamadani 0.76 38.7 0.5 255 13.9 2.2 4.5 0.2 2314 869.2 25.8
Simbaz 0.75 373 0.43 26.8 146 2.8 4.7 0.2 2025 789.2 30.1
Hamadani 0.84 40.3 0.6 23.7 12.5 2.5 44 0.2 2145 852.5 30.1
Ghara yonjeh 0.87 353 0.5 26.6 14.4 3.03 4.5 0.2 2184 833.7 25.5
Ghara yonjeh 0.97 373 0.77 234 12.6 2.8 5.2 0.2 2357 933.7 26.5
Ghara yonjeh 0.87 40.3 0.84 24.1 14.0 3.1 5.6 0.2 2287 836.7 29.1
Ghara yonjeh 0.81 36.0 0.5 27.9 133 2.5 4.5 0.2 1982 757.1 253
Hamadani 0.88 39.0 0.47 23.7 134 2.6 4.4 0.2 1949 751.2 24.5
Ghara yonjeh 0.82 39.0 0.84 26.9 11.8 2.5 4.5 0.2 2419 910.0 29.0
Sedghyan 0.77 40.0 0.8 24.5 14.6 3.0 5.4 0.2 2033 789.2 28.9
Ghara yonjeh 0.86 37.0 0.47 26.1 12.4 3.0 4.8 0.2 1632 696.2 26.2
Hamadani 0.86 38.7 0.47 25.8 12.9 3.5 4.9 0.2 1361 609.2 25.8
Hamadani 0.78 38.0 0.5 24.9 13.7 2.7 3.4 0.2 2147 943.7 27.2
Chalashter 0.94 36.3 0.34 26.5 13.1 2.8 5.3 0.2 2547 1057.0 30.5
Rahnani 0.84 38.7 0.5 23.7 12.9 2.7 4.0 0.2 2528 986.2 30.5
Ghara yonjeh 0.89 39.7 0.24 26.4 13.2 2.8 4.8 0.3 1915 756.7 27.9
Lordakan 0.95 36.7 0.34 29.5 12.4 2.6 5.6 0.2 2469 956.2 28.6
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Table 4. Descriptive statistus for different traits

No  Traits i Jolas S oSl S Ol puil s Sk e
Min Max Mean Deviations Phenotypic
variation
coefficient %
1 Days to first flower(day) 19.83 25.08 24.6 1.42 6
2 Days to 10% flowering(day) 30.58 37.49 34.4 1.81 5
3 First to 10% flowering intervals (day) 8.5 10.67 9.7 0.53 5
4 Plant height at 10% flowering(cm) 57.5 76.5 70.05 4.48 6
5 Re-growth rate (plant height / 5) 5.08 7.16 6.2 0.56 9
6  Freshyield (t/ha) 10.45 16.65 14.77 1.53 11
7  Dry matter yield (t /ha) 2.84 423 374 0.34 10
8  Leaf dry weight (g) 22.63 31.63 26.9 1.91 7
9  Leaf fresh weight (g) 105.42 150.38 118.81 9.44 8
10 Stem dry weight (g) 29.82 38.75 33.56 2.49 7
11 Stem fresh weight (g) 29.8 38.7 33.55 2.47 7
12 Leaf/ stem fresh 0.87 1.16 0.95 0.072 8
13 Leaf/stem dry 0.72 0.96 0.85 0.067 8
14 Days to first ripen pod(day) 353 40.3 38.23 1.41 4
15  Non violet flower (%) 17 84 50.5 0.2 40
16  No of floret per racemes 21.87 29.47 25.18 1.95 8
17  No of pod per racemes 1123 13.6 13.18 0.87 7
18  No of curls per pod 2.23 3.5 2.76 0.27 10
19 Noofseed per pod 4 5.6 4.82 0.48 6
20 100 seed weight (g) 0.19 0.25 0.22 0.02
21 Podyield (kg/ha) 1361.23 2547.45 2100.9 314.77 15
22 Grainyield (kg/ha) 609.17 1056.67 830.2 110.62 13
23 Racemes length(mm) 24.5 30.9 27.7 2 7
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Table 5. Coefficient of correlation for different traits

Traits DFF D10% F1 F10% F1 pH RR FY DY LD LF SD SF L/SF
DFF 1

D10% F1 0.80%** 1

F10% F1 0.34 0.863** 1

PH -0.33 -0.25 -0.10 1

RR -0.65%* -0.60%* -0.37 0.85%* 1

FY -0.24 -0.34 -0.35 0.69%** 0.65%* 1

DY 0.32 0.17 -0.09 031 0.19 0.33 1

LD -0.38 -0.30 -0.11 0.59%x* 0.53* 0.30 0.22 1

LF -0.16 -0.08 0.02 0.44* 0.38 -0.04 0.26 0.78** 1

SD -0.47* -0.55%* -0.42 0.03 0.27 -0.10 0.06 0.57** 0.51%* 1

SF -0.19 -0.22 -0.15 -0.13 -0.01 -0.36 -0.01 0.28 0.41 0.80** 1

L/SF -0.19 -0.34 -0.36 -0.60** -0.24 -0.46* -0.24 -0.34 -0.22 0.56** 0.63** 1
L/SD -0.12 -0.23 -0.22 -0.52%* -0.29 -0.15 -0.41 -0.42 -0.70%* 0.12 0.21 0.63**
DF 0.10 -0.15 -0.36 0.42 0.34 0.45% 0.52%* 0.55%* 0.36 0.29 0.14 -0.25
NVF 0.41 0.42 0.33 -0.20 -0.37 -0.20 0.07 -0.09 -0.07 -0.15 0.03 -0.08
NFPR -0.20 -0.05 0.10 -0.27 -0.17 -0.26 -0.24 -0.08 -0.16 0.01 -0.17 0.11
NPPR 0.16 0.36 0.41 -0.02 -0.13 -0.09 0.02 0.03 0.15 -0.19 -0.29 -0.29
NCPP 0.10 0.02 -0.10 -0.12 0.02 0.28 0.20 -0.38 -0.26 -0.16 -0.11 0.17
NSPP -0.10 -0.18 -0.23 -0.18 0.04 0.18 -0.06 -0.02 -0.02 0.20 0.14 0.25
100SW -0.15 -0.30 -0.34 0.14 0.28 0.33 -0.11 -0.24 -0.43* -0.12 -0.30 0.08
PY -0.46* -0.34 -0.06 0.06 0.20 -0.25 -0.48* 0.24 0.25 0.18 0.16 0.05
GY -0.48* -0.35 -0.06 0.06 0.16 -0.26 -0.62%* 0.20 0.20 0.15 0.19 0.06
RL -0.57%* -0.37 -0.09 0.52* 0.56%* 0.34 -0.09 0.45%* 0.38 0.24 0.20 -0.19
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Table 5. Continued 0 Jyu

Traits L/SD DF NVF NFPR NPPR NCPP NSPP 100SW PY GY RL
L/SD 1

DF -0.27 1

NVF 0.03 0.22 1

NFPR 0.16 -0.51* -0.10 1

NPPR -0.41 -0.01 0.18 -0.004 1

NCPP 0.08 0.005 0.03 -0.05 0.20 1

NSPP 0.24 0.07 -0.08 0.04 -0.03 0.35 1

100SW 0.26 -0.08 -0.35 0.12 -0.15 -0.003 -0.20 1

PY -0.01 -0.09 0.11 0.03 -0.02 -0.38 0.12 -0.31 1

GY 0.07 -0.17 0.03 0.06 -0:07 -0.33 0.02 -0.29 0.94%* 1

RL -0.23 0.29 -0.01 -0.12 0.05 0.04 0.27 -0.29 0.56** 0.56%* 1
*, #% . Significant at 5% and 1% probability levels, respectively. 453150 ezl )3 ls gre o 0 FE K

Abbreviations: DFF(Days to first flower) , D10%F (Days to 10% flowering) , F10%FI(First to 10% flowering intervals), PH(Plant height at 10% flowering ,cm)
RR(Re-growth rate) , FFY (Fresh Forage yield , t/ha) , DY (Dry matter yield ,t /ha) , LD(Leaf dry weight ,g) , LF(Leaf fresh weight,g) , SD(Stem dry weight,g) ,
SF(Stem fresh weight,g) , L/SF(Leaf/Stem fresh) , L/SD(Leaf/Stem dry) , DFRP(Days to firstripe pod,day)s NVF(Non violet flower) , NFPR (No of floret per racemes)
, NPPR(No of pod per racemes) , NCPP(No of curls per pod) , NSPP(No of seed per pod) , 100SW(100 seed weight,g) , PY(Pod yield,kg/ha) , GY(Grain yield, kg/ha) ,
RL(Racemes length,cm).
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Table 6. The results of factor analysis (Rotated Varimax)

Variances b _.ib,ls \ Jole Y Jole ¥ els ¢ Jale 0 Jsls 1 Jele
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Eigen value o luie  4.831 3.993 3.422 3.119 2217 1.724
Proportional Var. i mibly 02013 0.1664 0.1426 0.13 0.0924 0.0718
Cumulative pro. var. sred o ol 0.2013 0.3677 0.5103 0.6403 0.7327 0.8045
Affected traits el Days to 10% flowering plant height Pod yield Leaf wet weight Daysto 1™ No of curls/
Days to first violent petal stem dry weight grain yield Leaf dry weight ripe pod pod No of
First to 10% flowering stem wet weight racemes length Leaf/stem seed / pod

intervals
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Table 7. Mean and deviation (%) from total mean for different traits of alfalfa ecotypes based on cluster groups

55 osled oA sy JALRETY) AT SO P P gl Loy Sy 3 Shes wyle s Slae oSt 03 &S 05 5058 J 8l S
Cluster Y K Y K Sy Sdoe Sale Sas sl &£, &£, 58,
Ecotype No. Daysto Ist Days to:10% Istto 10% Plant height Re-growth Fresh Forage Dry matter Stem dry Leaf dry Leaf fresh ~ Fresh Leaf/
flower flowering  flowering intervals (cm) rate yield yield weight weight weight stem
(day) (day) (day) (t/ha) (t/ha) (8) (8) (g
1 1,3,5,6,8,11, 25.13% 35.39 10.11 69.12 5.96 14.43 3.66 32.8 25.97 113.4 0.93
12,15,16,17 +2.15° +2.88 +4.12 -1.32 -3.79 -2.29 -2.14 -2.26 -3.46 -4.55 2.1
2 2,4,7,10, 24.13 33.73 9.46 72.93 6.59 15.7 3.9 35 27.59 124.47 0.94
13,14,19,20 -1.91 -1.95 -2.47 +4.11 +6.29 +6.3 +4.28 +4.29 +2.57 +4.76 -1.05
3 9 25.5 +35.6 10.15 57.5 5.1 10.4 2.8 333 31.6 127.2 1.16
+3.66 3.49 +4.64 -17.92 -17:74 -29.59 -20.01 -1.37 +17.47 +7.06 +22.11
4 18,21 23.15 32.57 9.4 69.75 6.45 14.95 2.4 31.45 26.35 119.05 0.99
-5.89 -2.75 -3.09 -0.43 +4.03 +1.22 -35.83 -6.14 -2.04 +0.2 +4.21
J oS 24.6 34.4 9.7 70.05 6.2 14.77 3.74 33.56 26.9 118.81 0.95

Total Mean
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Table 7. Continued Y Jgd> aalsl
[l Cas oG Syl gl Bas s 53 4l sl 53 O sl U s s pdslas 31 s Shes 5 Shes Jb
S oE ooy OB b b 3T I Y e o Gls\e oMe «ls 23T
Dry Leat/  Days to st Non- No of floret/ No of pod / No of No of 100 seed  Podyield Seed yield Racemes

stem ripen pod violent racemes racemes curls/ pod  seed/pod weight (kg/ha) (kg/ha) Length
(day) flower(%) (2 (cm)
0.84a 37.7 0.48 25.53 13.48 275 4.5 0.227 1900.9 766.41 26.31
-1.18 b -1.41 -4 +1.39 +2.28 -0.36 -6.64 +3.18 -9.52 -7.68 -5.02
0.82 39.45 0.52 24.29 12.98 2.72 4.93 0.221 2216.98 852.93 29.18
-3.53 +3.16 +4 -3.68 -1.52 -1.45 +2.28 +0.45 +5.53 +2.74 +5.34
0.97 373 0.77 234 12.6 2.8 52 0.204 2357.05 933.7 26.5
+14.12 -2.46 +54 -7.07 -4.4 +1.45 +7.88 -7.27 +12.19 +12.47 -4.33
0.95 36.5 0.34 28 12.75 2.7 5.45 0.227 2508.2 1006.45 29.55
+11.76 -4.55 -32 +11.2 -3.26 -2.17 +13.07 +3.18 +19.39 +21.23 +6.68
0.85 38.24 0.5 25.18 13.18 2.76 4.82 0.22 2100.9 830.2 27.7
a = Mean

b = Deviation (%) from total mean
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Figure 1: Dendogram of cluster analysis for alfalfa ecotypes based on different traits (Ward method)
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Study of genetic variation in alfalfa ecotypes (Medicago sativa) from cold
region of Iran, using morphological characters

M. Basafa! and M. Taherian®

ABSTRACT

Genetic diversity of 21 alfalfa (Medicago sativa) ecotypes collected from cold regions were investigated
during1998-2001 at Neyshabour Agricultural and Natural Resources Research Station. The multivariate
techniques were used for study the genetic variation among morphological traits. Factor analysis with Varimax
rotation was performed on 23 variables and reduced them down to six common factors with 80.45% variance
which were : vegetative factor (20.13%), forage yield components(16.64%), grain yield and it’s components
(14.26%), forage quality(13%), reproductive length (9.24%), and reproductive factor (7.18%). Cluster analysis
using WARD method classified the 21 ecotypes into four cluster. Ecotypes of second cluster for having high
plant height, stem dry weight, re-growth rate, fresh and dry matter yield , were highly valuable for transferring
their traits through hybridization programs. Also in cluster three, ecotypes No.9 is suitable for improving forage
quality(Leaf/Stem ratio) and in cluster four (ecotypes from Chaharmahal-and- Bakhteyari), for improving

inflorescent length and grain yield.

Key words: Alfalfa, Ecotypes, Genetic variation, factor analysis, Cluster analysis (WARD method).
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