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The Grey Analysis, Kriging and Selection Index of
Flower Yield in Rugosa Rose

LI Yan-yan, FENG Zhen, ZHAO Lan-yong, MO Zhen-hua, ZHANG Bao

(College of Forestry, Shandong Agricultural University, Tai’an 271018, Shandong)

Abstract: [Objective] Seeking for the theory and techniques of selection breeding of high flower yield rugosa rose cultivars.
[ Method] The analysis of grey system, Kriging interpolation and integration selection index were employed to investigate the
relationship between the flower yield per plant and 15 quantitative traits of 20 rugosa rose cultivars. [Result] The grey relational
grade (GRG) of the flower number per plant, the number of branch, the width of floral bud and the weight of single flower to the
flower yield per plant were larger (>0.5). Kriging interpolation simulation was applied to analyze the flower yield per plant. It was
found that the value of target trait went up with increase of the number of flower per plant and the number of branch. Moreover, the
indirect selection of either trait could not get better improvement of flower yield per plant. [Conclusion] It is necessary to improve
flower yield per plant by multi-trait selection. The integration selection index equation of flower yield per plant was established with
the characters flower number per plant, the number of branch, the width of floral bud and the weight of single flower. I=0.3187x,-
318.6164x,1670.1262x4+6.3474x¢. Index heritability = 0.8014, selective response of the integration breeding value = 245.8811.
Results of this research will provide a theoretic basis for genetic breeding of rugosa rose.
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Table 1 A list of names of rose cultivars
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ETRSr ET R TRy L
Code  Cultivars Code  Cultivars Code  Cultivars
1 4959 R. rugosa ‘Zifurong’ 8 R 4% R. rugosa ‘Puce Dragon’ 15 F€P5F R. rugosa ‘Saixizi'
2 # T R. rugosa ‘Suyu’ 9 J#) R. rugosa‘Tang Pink’ 16 47 R. rugosa ‘Purple Cloud’
3 RN R. rugosa ‘Purple Dragon Lying’ 10 REXUHE R. rugosa ‘Zhuzishuanghui’ 17 BZ4T R. rugosa ‘Warm Red’
4 4 BB R. rugosa ‘Purple Branch’ 11 FHIH R. rugosa Xiangciguo’ 18 SRYLHEYY R, rugosa “Ziyingbinfen’
5 Tl B R. rugosa cv. ‘Plena’ 12 B0 R. rugosa ‘Beautiful Homeland” || 19 4 R. rugosa ‘Tang White’
HF4% R. rugosa ‘Tang Purple’ 13 H#4T R. rugosa ‘Tang Red’ 20 4 i R. rugosa ‘Purple Goose’
7 T4k R. rugosa “Jade Plate’ 14 75 R. rugosa “Xizi ’
1.2 KIeHx K (x5, em) MR (x4 cm) , B FAEIRIE S
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Table 2 Means of each quantitative trait
Gy y X X2 X3 X4 Xs X6 X7 X3 X9 X10 X11 X12 X13 X14 Xis
Code
1 1158.46 1146.00 1.04 1.68 1.09 61.10 84.67 83.50 33.00 1.72 1.79 1.72 1.75 1.87 1.58 0.52
2 530.72  568.00 0.87 133 1.07 12320  97.33 127.71 31.00 1.44 1.65 1.42 1.64 1.42 1.65 0.54
3 1175.92 2513.00 0.51 2.16 0.98 66.82 110.83 99.35 48.00 2.18 2.13 2.14 2.22 2.11 2.09 0.20
4 1542.63 1371.00 1.04 1.71 1.17 106.83 147.67 128.00 46.00 1.91 2.20 2.14 2.26 1.94 2.18 0.55
5 564.00 836.00 0.70 1.41 0.97 75.01  94.00 87.35 23.00 1.41 1.36 1.36 1.29 1.32 1.33 0.32
6 2992.85 2720.00 1.03 1.75 1.11 76.57 87.99 84.73 44.00 1.75 1.64 1.76 1.62 1.78 1.58 0.48
7 1676.60 1321.00 1.14 1.91 1.11 79.18  85.00 81.57 31.00 1.98 2.04 1.97 2.11 2.17 2.00 0.52
8 4070.06 2663.00 1.59 2.33 1.40 82.30 105.68 97.10 54.00 2.66 2.60 2.65 2.77 2.59 2.73 091
9 137891 1082.00 129 2.11 1.20 76.67 76.50 7229 22.00 2.13 1.82 2.14 2.06 2.12 1.96 0.59
10 1339.00 1152.00 1.18 198 1.22 66.00 74.19 7832 23.00 224 222 2.12 222 2.12 2.28 0.64
11 625.33 1008.00 0.63 133 0.96 78.78  84.19  85.00 39.00 1.18 1.34 1.21 1.26 1.24 1.31 0.30
12 1641.44 1022.00 148 220 1.26 59.29  63.60 69.08 24.00 2.60 2.72 2.18 2.75 2.33 2.69 0.64
13 331.84 694.00 048 190 0.96 90.86 115.00 90.14 24.00 1.81 1.90 1.79 1.85 1.83 1.79 0.16
14 1090.14 1067.00 1.02 1.83 1.15 73.58 89.67 63.72 30.00 1.91 1.93 1.89 1.92 1.91 1.97 0.51
15 1925.37 1785.00 1.14 197 1.18 73.00 72.00 77.17 40.00 1.94 1.97 2.02 2.05 2.19 225 0.50
16 896.21 808.00 1.31 1.87 1.09 62.49 76.50 72.00 33.00 1.73 2.24 1.88 1.72 1.86 1.93 0.67
17 1112.81  436.00 255 1.72 1.70 87.50 6893 6593 26.00 2.06 2.68 2.02 2.57 2.00 2.52 1.96
18 67535 660.00 094 2.01 1.13 79.65 94.00 85.67 24.00 221 2.11 2.20 225 2.16 227 0.64
19 2514.85 2204.00 1.14 1.75 1.17 63.33  83.00 71.50 36.00 1.89 1.79 1.98 1.85 1.84 1.97 0.51
20 1183.61 1261.00 094 208 1.12 11499  89.83 104.00 25.00 2.14 2.25 2.11 2.38 2.17 2.32 0.34
®3 BEHMFES5SHTEMKBIXREKESER
Table 3 The correlation matrix between the flower yield per plant and other traits
IR p  PEIR Traits Xi X2 X3 X4 Xs X6 X7 Xg X9 X0 X1 X12 X13 X4 Xis
0.1 KELE GRG  0.613 0503 0493 0.508 0474 0464 0486 0518 0487 0486 0461 0449 0.463 0435 0.493
AL GRR 1 4 5 3 10 11 8 2 7 8 13 14 12 15 6
0.3 KELE GRG 0799  0.706  0.704 0.709 0.686 0.685 0.700 0.718 0.702 0.702 0.661 0.661 0.682 0.653 0.703
fiJ¥ GRR 1 4 5 3 10 11 9 2 7 7 13 13 12 15 6
0.5 KHLE GRG 0.855 0.781 0.780 0.792 0.781 0.770 0.763 0.795 0.785 0.790 0.748 0.750 0.768 0.738 0.782
f7F GRR 1 8 8 3 7 10 12 2 5 4 14 13 11 15 6

p=Distinguishing coefficient; GRG=Grey relation grade; GRR=Grey relation rank
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Fig. 1 The effect of the number of flower per plant and the

number of branch on the yield per plant
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Table 4 The parameters of the flower number /plant, the weight of single flower, the number of branch and the width of floral bud

itk o Ji 2

PEIR BE BE W X X2 X4 Xs
Traits Mean Weight Heritability Variance

X1 1296.5 0.518 0.7443 372689.7 0.104 0.12 0.695
X2 1.0852 0.503 0.944 0.2116 -0.004 - 0.966 0.067
X4 1.1534 0.508 0.9253 0.037 1.005 - 0.044
Xg 32.95 0.613 0.8028 94.9974 0.777 -0.006 -0.007

BUTH xiv Xov Xan xg MR : XM BI A RBMREL T A AR R

The data above diagonal is phenotypic correlative coefficients; below diagonal is genetic correlative coefficients
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Fig. 2 The relation between flower yield per plant and

integration selective index
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