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Detection of RAPD and ISSR Markers Associated with Ornamental Traits
of Chrysanthemum in Vegetative Stage

ZHANG Fei CHEN Fadi® FANG Wei-min and CHEN Su-mei
College of Horticulture Nanjing Agricultural University Nanjing 210095 China

Abstract Association analysis were undertaken to detect the genetic markers significantly related to
the 6 ornamental traits i.e. plant height plant width theratio of plant height to plant width internode
length leaf length and leaf width in vegetative stage by the method of One-Way ANOVA based on a F,
population derived from chrysanthemum cultivars © Yuhualuoying' and ‘Aoyunhanxiao’. The result
showed that the 6 traits segregated significantly in the F; population coefficient of variation > 20%
basically fitting in a normal distribution. The One-Way ANOVA analysis revealed that the number of
genetic markers significantly associated with plant height plant width the ratio of plant height to plant
width internode length leaf length and leaf widthwas15 9 9 11 7 and 8 respectively. Of these genetic
markers the cumulative contribution ratio for each trait was above 30% whereas the contribution ratio of
each single genetic marker ranged from 2.77% to 8.50% revealing that these markers were polygene with
little effect. We anticipated that the proper utilization of these genetic markers significantly associated with
these target traits would effectively improve selection breeding in chrysanthemum.
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1 6 F1
Tablel Descriptivestatisticsfor the 6 ornamental traitsin vegetative stage of the F, population of chrysanthemum

1%

Trait Mean Range b cv Skewness Kurtosis
/em Plant height 35.14 64.60 11.48 32.68 0.69 1.15
/cm Plant width 76.46 85.00 19.40 25.37 0.05 - 0.36
/ Ratio of plant height to width 0.46 0.76 0.11 23.56 1.00 2.66
/cm Internode length 1.63 3.07 0.45 27.63 119 331
/cm Leaf length 3.63 5.93 0.96 26.50 0.40 0.55
/cm Lesf width 281 5.03 0.77 27.56 0.68 1.49
2.2
221
15 4
3.11% ~ 8.50% 70.92% 9
3 2.77% ~ 6.17% 36.77%
/ 9 1
3.11% ~ 4.68% 34.38% 11
2 2.93% ~ 5.24% 41.81% 2
222
7 3
2.99% ~ 7.84% 31.61% 8
3.11% ~ 4.40% 30.45% 2
2 F1 6 RAPD ISSR

Table2 RAPD and ISSR markerssignificantly associated with the 6 ornamental traitsin vegetative stage of the F; population of
chrysanthemum by One-Way Variance Method and their contribution ratio

F 1%

Trait Marker name Sum of sguares between groups  Sum of squares within groups Fvaue  Contributionratio
Y-Al18-3 578.92 18 010.54 450" 311

Plant height Y-AS10-1 1281.13 17 308.33 1036"  6.89
Y-BH19-1 689.52 17 899.94 5.39° 371
Y-T09-2 735.11 17 854.35 5.76° 3.96
A-A18-4 646.10 17 943.36 5.04° 3.48
A-B10-5 780.69 17 808.77 614 420
A-BH12-1 1580.40 17 009.06 13017 850
A-C08-2 795.45 17 794.01 6.26 4.28
A-Q08-1 615.60 17 973.86 4.80° 331
Y-132-1 649.75 17939.71 5.07 3.50
Y-135-1 1102.77 17 486.69 883" 593
Y-135-2 661.27 17 928.19 5.16° 356
Y-158-1 1461.47 17 127.99 11957 786
Y-158-2 940.79 17 648.67 746" 506

A-117-5 663.74 17 925.72 5.18" 3.57
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2
F 1%
Trait Marker name  Sum of squares between groups ~ Sum of squares within groups Fvalue  Contribution ratio
Y-Al19-1 1963.27 51104.58 537 3.70
Plant width Y-BH09-2 2529.72 50538.13 7017 477
Y-BH10-1 1627.85 51 440.00 4.43 3.07
A-A18-1 231816 50 749.69 6.39° 4.37
A-BH12-1 1726.68 51341.17 471 325
A-C08-2 3274.70 4979315 921" 617
Y-135-1 1471.80 51 596.05 3.99" 2.77
Y-135-2 1476.16 51591.69 401 278
Y-158-1 3124.43 49 943.42 876" 589
/ Y-AS10-1 0.06 1.62 497 342
Therratio of plant A-A18-4 0.07 1.61 5.60 3.85
height to plant width A-B01-2 0.06 1.62 470 325
A-BC15-4 0.08 1.60 6.51" 4.44
A-BF12-2 0.07 1.61 6.31° 431
A-BH10-3 0.05 1.63 450 311
A-BH12-1 0.08 1.60 6.87° 468
Y-136-1 0.06 1.62 559" 384
A-117-5 0.06 1.62 5.04" 3.48
Y-Al18-3 0.83 27.30 418 2.93
Internode length Y-AY03-1 0.90 27.23 457 321
Y-B06-1 114 26.99 5.83 4.06
Y-B10-1 0.96 27.17 4.88" 3.42
Y-B10-4 1.10 27.03 561" 391
Y-B15-4 115 26.98 8.88" 4.09
A-B06-3 1.47 26.66 763" 524
A-B10-5 0.89 27.24 450 3.16
A-BE13-1 0.87 27.26 441 3.10
A-T12-1 1.36 26.77 7017 483
A-176-2 1.09 27.04 555 3.86
Y-B10-7 4.46 123.97 497 3.47
Leaf length Y-B15-4 3.83 124.60 4.25 2.99
Y-BHO01-4 6.77 121.66 6.17 4.28
Y-BH10-1 3.94 124.49 437 3.07
A-BF12-5 10.07 118.36 11707 784
Y-132-1 6.32 122.11 7147 492
Y-165-3 6.48 121.95 7337 504
Y-B10-7 275 80.43 471 3.30
Leaf width Y-B15-4 2.63 80.55 451 317
Y-BHO01-4 356 79.62 6.18" 4.28
Y-BH19-1 354 79.64 6.13" 4.26
A-B10-5 3.66 79.52 6.34° 4.40
A-BF12-5 3.61 79.57 6.26° 4.34
Y-132-1 2.98 80.20 513 359
Y-135-1 2.59 80.59 4.43 311
* o kw 005 001
Note * and ** indicate significant difference at 0.05 and 0.01 respectively.
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