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ABSTRACT

Cytogenetically studies were carried out on ten selected populations of alfalfa (Medicago sativa L.) of Lake
Regions in Turkey. Root tips meristems obtained from plants of similar age that originated by vegetative
reproduction from a single parent from plants grown under greenhouse conditions, were pretreated with saturated
solution of 0.002 M 8-Hydroxiquinolin before staining with aceto-iron-hematoxylin. Karyotype analysis showed
that all populations were tetraploid (2n=4x= 32). The chromosomes are small, ranging from 1.69-5.92 microns in
length. B chromosome and heteromorphic chromosomes were established. Due to these phenomenons, the
existences of heterogeneous in alfalfa populations were demonstrated from these locations. On the basis of
karyotypic formula, the populations had 2 types of chromosomes (m, sm), categorizing them in 8 different classes.
Assessment of karyotype symmetry was carried out, using various parameters e.g. Stebbins and Al
(Intrachromosomal) and A2 (Interchromosomal) connected to Romero-Zarco categories. The populations were
classified by intrachromosomal and interchromosomal differences.

Keywords: Alfalfa (Medicago sativa L.), B chromosome, Cytogenetics, Heteromorphic, Karyotype symmetry,
Synthetic.
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Table.1.The collected locations and geographical coordinate’s data of (Medicago sativa L.) populations.

No. Fixation No. Location Coordinate Altitude (m)
290 1 Turkey/ Burdur/ Yesilova-3 ~ 37°57' 36 K, 29° 86' 75 D 1152 m
301 2 Turkey / Burdur/ Bucak-2 ~ 37°45'58 K, 30°51' 05 D 789 m
304 3 Turkey / Isparta/ Egirdir-2 ~ 37°91' 73 K, 30° 78' 81 D 926 m
310 4 Turkey/Isparta/ . Karaagag-2 ~ 38°06' 39 K, 31°40'51 D 1183 m
316 5 Turkey / Isparta/ Yalvag-3  38°21'89 K, 31° 27' 95 D 1182 m
326 6 Turkey / Isparta/ Senirkent-2 ~ 38°14' 15 K, 30°61' 29 D 944 m
337 7 Turkey / Afyon/ Cay-2  38°41' 70 K, 30° 77' 20 D 1019 m
339 8 Turkey / Afyon/ Sultandagi-1 ~ 38°59' 69 K, 31°00' 18 D 995 m
343 9 Turkey / Afyon/ Bolvadin-3 ~ 38°69' 00 K, 30°96' 45 D 982 m
346 10 Turkey / Konya/ Beysehir-1 ~ 37°37'11 K, 31°34'30 D 1154 m
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Fig.2. Karyogram of alfalfa population of Iran (CV. Maragheh) according to the method of
standard karyotype (G. R. Bauchan & Hossain, 2001b)
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Table. 2. Chromosome number and karyotype formula of alfalfa (Medicago sativa L.) populations

No. Locations X Chromosome No. Karyotype Formula SC
1 Turkey/ Burdur/ Yesilova-3 8 2n=4x=32 20 m+ 4sm + 4~sm+ 4sm** 2B
2 Turkey / Burdur/ Bucak-2 8 2n=4x= 32 24m+ 4~sm + 4~sm™ + 2B 2B
3 Turkey / Isparta/ Egirdir-2 8 2n=4x= 32 28m+ 4~sm™ 2A
4 Turkey / Isparta/ §. Karaagag-2 8 2n=4x= 32 28m + 4m*™ 1B

5 Turkey / Isparta/ Yalvag-3 8 2n= 4x= 32 28m+ 4sm™ 2B
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6 Turkey / Isparta/ Senirkent-2
7 Turkey / Afyon/ Cay-2
8 Turkey / Afyon/ Sultandagi-1
9 Turkey / Afyon/ Bolvadin-3
10 Turkey / Konya/ Beysehir-1
11 Iran/ CV. Maragheh

2n=4x=32 28m+ 4~sm™ 1B
2n=4x=32 24m+ 4sm+ 4m™* 2B
2n=4x=32 28m+ 4sm™* 2B
2n=4x=32 28m+ 4~sm™ 1A
2n=4x=32 24m+ 4~sm+ 4sm™ 2A
2n=4x=32 24m+ 4sm+ 4sm*™ 2A
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Fig. 3. Somatic chromosomes of cloned (Medicago sativa L.) populations, 2n=4x=32. Arrows indicate satellite
chromosomes

J s o)lsnle 530l ol b 0ng,8 Jsbo 550
Sne apgiges,S oo wiiles g 0o apgjges,s oo
O reS Egirdir-2 Cusxes> g o yies CV. Maragheh
BRI S Y-\ PSR T VR Ve v A PO Y R SR
<3 4 Sultandagi-1 4 CV. Maragheh slacoso>
4 iz sl o oanlie yieg,See 14 5 1.35
Gl 03 Lopgigag,S a3 Sszge oS Sl a5 ) o
o)lgale Blwl g9 5 ot jalls ey oo jlgale pg)9eg,S

el ol W50 p93909,5 (nl o g

w85 513 lapgigeg,S obisS (593l 59, Laolsale don

55100 ol 90 oo b i wojlailen o8 T 85luil
Solelie Clo i pojeeg,S o el ol 593k
loliad 53 yooid g 4 S bolin o & S35 L
§. Karaagag- 5 Cay-2 Comaz g9 )0 b g blienes
;5 (AR=L/S) gl cod Cawn So,ululse 2
2.06x 0.14 b ( S. Karaagag-2) 1.44+ 0.03 biceos>
oL Comddy yss pl 9 09 yusie ( Sultandagi-1)



gl YAV leasls oF 8Ll £ 5,90 oyl ul el)5 lblS psle

. 3
B By A
v - [ A
’ . b b ~'.'/ -t
b1 " * . :
L 4 j‘ T - . -
-~ . [Sa e .
Yalvag¢-3 Scnirkcnt—i

Bolvadin-3 \’ ‘”"
c-+ 7 L
> - -
- z 22
Cay-2

A1 o i |y pgigeg,S YN=FX=YY 3 Wl iigj8l ailues L a5 (Medicago sativa L.) axig slocarer Slogw slo axsl ¥ S
el 0 0315 i o (25 L lso lgale (slapgiges,S
Fig. 4. Somatic chromosomes of cloned (Medicago sativa L.) populations, 2n=4x=32. Arrows indicate satellite
chromosomes.
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Table. 3. Karyotype details of studied alfalfa populations (Medicago sativa L.); Karyotype formula (KF), The
mean length of chromosomes (TL), size of satellite (SAT), Total length of haploid set chromosomes (TC), Range
of chromosomes size (Interval), Al; intrachromosomal asymmetry and A2; interchromosomal asymmetry
(Romero Zarco, 1986), Centromer index (Cl), Symmetry class (SC) (Stebbins 1971), The total form percent
(TF%) (Huziwara 1962), Coefficient of variation (CV %), The karyotype asymmetry index (Al) (Watanabe et al.
1999), The dispersion index (DI) ()Lavania & Srivastava 1992; Lavania & Srivastava 1999) and difference of

range of relative length (DRL).

Population KF Mean Interval TC Cl SA CcVv Al AL A, DR TF% Dl S

(TL) T % L C

Yesilova-3 20 m+ 4sm + 2.56+ 1.69- 3.69 20.47+ 41.45 0.82 14.91 0.142 0.251 0.096 3.15 41.01 6.185 2B
4~sm+ 4sm™ 0.04 0.084

Bucak-2 24m+ 4~sm + 3.14+ 2.12- 457 25.11+ 41.83 1.03 17.54 0.128 0.231 0.126 4.63 41.43 7.337 2B
4~sm* + 2B 0.06 0.140

Egirdir-z 28m+ 4~sm* 2.36% 1.83-3.19 18.88+ 42.04 0.82 12.04 0.123 0.226 0.112 4.54 41.44 4.994 2A
0.03 0.095

S. 28m + 4m™* 2.97+ 1.94-4.35 23.79+ 41.72 1.03 18.31 0.127 0.237 0.097 3.63 41.21 7.982 1B
Karaagag-2 0.06 0.104

Yalva(;-S 28m+ 4sm¥" 3.28+ 1.73-5.20 26.21+ 41.30 1.02 20.78 0.142 0.255 0.127 523 40.56 8.488 2B
0.07 0.150

Senirkent-2 28m+ 4~sm* 3.13+ 2.05- 5.04 28.38+ 42.09 1.02 21.83 0.122 0.224 0.107 3.67 41.72 8.768 1B
0.07 0.163

Cay-2 24m+ 4sm+ 3.74% 2.44- 593 29.90+ 41.58 1.18 21.63 0.135 0.245 0.115 4.30 41.03 8.957 2B
4m=t 0.08 0.151

Sultandagi- 28m+ 4sm™* 3.99+ 2.50- 5.82 31.95% 41.22 1.40 23.64 0.138 0.252 0.105 3.82 40.41 8.515 2B
1 0.12 0.149

Bolvadin-3 28m+ 4~sm** 2.99+ 2.18-4.24 24.00+ 42.63 1.19 13.55 0.109 0.208 0.134 513 41.58 5.842 1A
0.05 0.145

Beysehir-1 24m+ 4~sm+ 2.98+ 2.24-435 23.83+ 4151 1.13 13.89 0.134 0.242 0.115 471 40.85 5.756 2A
4sm¥t 0.04 0.121

Iran/ CV. 24m+ 4sm+ 4.58+ 3.88-5.37 36.65+ 40.71 1.35 8.349 0.152 0.270 0.080 224 40.33 3.473 2A
Maragheh 4sm™ 0.07 0.131
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Fig. 6. The presence of two B chromosomes in metaphase plate of Bucak-2 population from Turkey
(2n=4x=32+2B), B chromosomes and satellited chromosomes were shown in picture by narrow arrows and bold
arrows respectively.
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Fig. 5. Haploid ideogram of studied alfalfa population (Medicago sativa L.) 2n=4x=32, Ideograms reflect size
differences among the populations

25 B poises,S slody S5y el ok ST ok dhic 5l &5 Semex j0 L lapgigesS ol
Hossain & ) lwg i Medicago axig > 95 o] jleds g oamlie 39 005,910 ,5 4.5 5 Bucak-2
el 00l 3,155 (Bauchan, 1999 B fgjses,S sz Ko 0 (F JK4) o4 oae

L TR 03
0.128+ T "Bucak- _AYalvag-3
0.120+ / @ ;;"
/ B hn' Teow-
0.112- dEmﬁﬁe G
= 0.104- S \TSultandagx—l
|
- K 22—
0.096 e lesﬂova—? S
0.088
0.080- Iran/ CV. MaragﬁéﬁT

0208 0216 0224 0232 0240 0.248 0256 0264
Al
.(Medicago sativa L.) axig slacase> (ROmero Zarco, 1986) A2 3 Al ) og sloasls (SasSly Jloges £ IS

Fig. 7. Scatter diagram for studied alfalfa populations (Medicago sativa L.) based on Al and A2 asymmetry
parameters (Romero Zarco 198).
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