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 Incurved 0.4747 0.2361 2.0461 

  Spidery 0.2420 0.1242 2.0219 

 Reflexed 0.3108 0.1607 2.0165 

 Anemone 0.3412 0.1711 2.0566 

 Pompon 0.3639 0.1880 2.0152 
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3 َSequence  5َ  Primer 

GATGAGTCCTGAGTAAAGA - 

GACTGCGTACCAATTCCGT 
M39-E58 

GATGAGTCCTGAGTAAAGA - 

GACTGCGTACCAATTCCAA 
M39-E47 

GATGAGTCCTGAGTAAAGA - 

GACTGCGTACCAATTCATC 
M39-E44 

GATGAGTCCTGAGTAAGAC - 

GACTGCGTACCAATTCAAG 
M64-E33 

GATGAGTCCTGAGTAAAAG - 

GACTGCGTACCAATTCAAC 
M33-E32 

GACGATGAGTCCTGAG Tru91 Forward adapter 

TACTCAGGACTCAT Tru91 Reverse adapter 

CTCGTAGACTGCGTACATGAC Pst I Forward adapter 

TGTACGCAGTCTAC Pst I Reverse adapter 

GACTGCGATCATGCAG POO 

GATGATCCTGAGTAA MOO 



15120123239 

 36 

 

DNA

1220

Intensity

Comigrating bands

homozygotsity

DNADNA

DNA

Vogt21

DNA

 Genetic distance 

NeiLi18

AFLP1

13926

AFLP

74

1

DNA

4

33M64-

E3342M39-E44

37.8

22

DNAM39-E4731

M39-E4426

DNA

61.54M39-E58

73.81M39-E44

DNA

189130

68.694

DNA

AFLP



 

 37 

4

DNAAFLP 

 DNA DNA  

M39-E58 39 24 61.54 

M39-E47 35 22 62.86 

M39-E44 42 31 73.81 

M64-E33 33 24 72.73 

M33-E32 40 29 72.5 

 189 130  

 37.8 26 68.69 

 Genetic distance 

5 

5

45.142.9

36.625.7

1

 

33.4

31.927.2

5

1

31.624.3

5

1

17.8

1

AFLP

 X 



15120123239 

 38 

5

AFLP 

 
 

Incurved 

 

Spidery 

 

Reflexed 

 

Anemone 

 

Pompon 

 Incurved 0.0     

  Spidery 24.3 0.0    

 Reflexed 17.8 31.6 0.0   

 Anemone 33.4 27.2 31.9 0.0  

 Pompon 45.1 36.6 42.9 25.7 0.0 

 

1

DNA

 

1261999

2

4241989 

3

Solanum 

tuberosum L.

2002002

4

DNA

1322008 

5

3746772 2006 

6

 DNA

141

2007 

7

DNA

39538

512008 

8

3362001

9

DNAAFLP

3122007

10DNA

1772001 

11

3622004

[12]  Barone, A., A. Sebastiano and D. 

Carputo. Chromosome pairing in Solanum 

commersonii, S. tuberosum sexual hybrids 

detected by commersonii–specific RAPDs 

and cytological analysis. Genome  42: 218 

–224. 1999. 

[13] Fang, J., C. Chao, P. Roberts and J. Ehlers. 

Genetic diversity of cowpea in four West 



 

 39 

African and USA breeding programs as 

determined by AFLP analysis. Genetic 

Resources and Crop Evolution. 54: 1197-

1209. 2007. 

[14] Geleta, N., M. Labuschagne and C. 

Viljoen. Genetic diversity analysis in 

sorghum germplasm as estimated by 

AFLP, SSR and morpho-agronomical 

markers. Biodiversity and Conservation. 

15)10(; 3251-3265. 2006  

[15] Gratikamoun, N., F. Mahmoud and A. 

Seer. Genetic diversity of Tunisian olive 

tree cultivars assessed by AFLP markers. 

Genetic Resources and Crop Evolution. 

53)2 : 265-275. 2006. 

[16] Hong, H., C. Yili and J. Liping. Genetic 

diversity analysis of some Chinese 

cultivated potato varieties by AFLP. Acta 

Horticulturae Sinica. 33)6(: 1349-1352. 

2006. 

[17] Jianan, H., L. Jiaxian, H. Junwu and L. 

Zhihua.2006. Genetic diversity of tea 

cultivars revealed by AFLP analysis. Acta 

Horticulturae Sinica. 33)2(: 317-322. 

[18] Nei, M. and W.H. Li . Mathematical 

model for studying genetic variation in 

terms of restriction endonucleases. Proc. 

Nat. Acad. Sci. USA. 74:5269 – 5273. 

1979. 

[19] Sahgi-maroof, M.A., K.M. Soliman, R.A. 

Jorgens and R. W. Allard. Ribosomal 

DNA spacer lenth polymorphisms in 

barley. Proc. Natl. Acad.Sci.USA.81: 8014 

– 8018. 1984. 

[20] Swoboda, I. and P. L.  Bhalla . RAPD 

analysis of genetic variation in the 

Australian sun flower Scaevola. Genome, 

40: 600 – 606. 1997. 

[21] Vogt, T., M. Francoise, K. Frank, J. Welsh 

and M. Clelland . Fingerprinting of DNA 

and RNA using arbitrarily primed PCR. 

IN: G. Anolles and P. M.  Gresshof )eds.(. 

DNA Markers, Protocols, Application and 

Overview. New York. p.55-74. 1997. 

[22] Von, B., R. N. Jacobsen, C. Baden, R.B. 

Jorgensen and Linde– Laursen. An 

Ecogeographical Studies on Crop 

Genepools 7. International Plant Genetic 

Resources Institute. Rome. 1995. 

[23] Vos, P., R. Hogers, M. Bleeker, M. 

Reijans, T.V.D. Lee, M. Hornes, A. 

Frijters, J. Pot, J. peleman , M. Kuiper  and 

M. Zabeau. AFLP: a new technique for 

DNA fingerprinting. Nucleic Acids 

Research 23 )21(: 4407 – 4414. 1995. 

[24] Wang, X., T. Chiag , N. Roux, G. Hao and 

X. Ge. Genetic diversity of wild banana in 

China as revealed by AFLP markers. 

Genetic Resources and Crop Evolution. 

54:1125-1132. 2007. 

[25] Weigand, F., M. Baum, and S. Udupa . 

DNA molecular marker techniques. 

Technical manual. No. 20 International 

Research for Agricultural reaearch in the 

Dry Areas, Aleppo, Syria. 1993. 

[26] Williams, J., A. R. Kubelik, K., J. Livak, 

J. A Rafalaki and S. V. Tingey. DNA 

polymorphisms amplified by arbitrary 

primers are useful as genetic markers. 

Nucleic Acids Research 18 )22(: 6531 – 

6535. 1990.  

[27] Zeid, M., C. Schon and W. Link. Genetic 

diversity in recent elit Faba bean lines 

using AFLP markers. Theoretical and 

Applied Genetic. 107)7 : 1304-1314. 2003. 

 

Abstract 

The study was carried out at biotechnology 

laboratories- GCSAR- Syria in summer season 

2010. The Amplified Fragment Length 

Polymorphism )AFLP  (based on Polymerase 

Chain Reaction )PCR( with five primers were 

applied, was used to estimate fingerprinting 

and Genetic Distance for five cultivars of 

Chrysanthemum spp. )Incurved, Spidery, 

Reflexed, Anemone and Pompon(. Phases of 

work included, the isolation and purification of 

DNA plant parts and DNA polymorphisms 

were scored within amplified fragments by 

electrophoresis. The genetic analyses by using 

AFLP and Genetic Distance for 

Chrysanthemum cultivars genetic variability 

were determinately. High Genetic Distance 

Chrysanthemum cultivars (45.1%) in AFLP 

markers was registered between the two 

cultivars (Pompon X Incurved) and were 

found the lowest Genetic Distance )17.8%) 

between (Reflexed X Incurved) .   
Keywords: Chrysanthemum spp., Genetig 

diversity, Molecular markers, AFLP. 

 

 
 


