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Abstract In order to explore the genetic variation of population phenotypic traits and the diversity of flower
and color phenotypes, 117 individual plants of hybrid F, between Phalaenopsis Jiuhbao Red Rose and
Renanthera imschootiana Rolfe were used as experimental materials. Trait discrete character description,
Pearson correlation analysis and class average cluster analysis were used. Thirty-five phenotypic traits and
diversity of flower and color phenotypes were analyzed. The results showed that: 1) The variation of
35 phenotypic quantitative traits ranged from 7. 6% to 239. 1%, with a large degree of variation. The trait values
were distributed between the traits of both parents with an obvious unimodal distribution, and the overall trend of
continuous normal distribution was good. The ratio of mesophilic dominance ranged from — 94.54% to
1 336.98%. Among them, 15 traits such as leaf length showed positive mesophilic dominance, while 20
traits of plant height showed negative parental dominance. 2) There were 281 pairs of highly significant
correlations (P<<0.01) and 74 pairs of significant correlations (P<<0. 05) among the 35 traits. By systematic
clustering, the 117 individual plants were divided into three groups, e. g. 1 , Il and [l , at the genetic
distance of 16.10, and the clustering results reflected the character characteristics of each group.
3) Combining RHSCC and ClELab parameters, the colors of F, generation were divided into six color
groups, which were light purple, fuchsia, orange red, orange, orange yellow and yellow. The parameters
of each color group had a good correspondence with the lightness (L), redness (a) and yellow (b)) of the
ClELab surface color space. In summary, this study laid the foundation for further research on quantitative

trait loci mapping of important ornamental traits, and provided a reference for the selection of hybrid parents

and the breeding of new varieties of Orchidaceae.

Keywords Phalaenopsis spp. ; Renanthera; intergeneric hybridization; trait analysis
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Table 1 Characteristic values of phenotypic quantitative traits in F, population segregation

5 Bk HE AR SOME RKE T ;Zﬁi i g e e
Number Quantitative trait Minimum Maximum Average deviation Skewness Kurtosis
1 5 /cm 7.00 19.00 12.26 2.55 0.39 —0.31
2 B /em 16.00 38. 00 26. 38 38 —0.15 —0.17
3 &K /em 12.50 29. 00 21.01 4.02 —0.16 —0.87
4 I K58 /em 3.00 6.00 4.31 0.52 0. 70 0.81
5 KT L 2.50 7.13 4.95 1.13 —0.11 —0.88
6 - J& /mm 1.50 2. 80 2.14 0.28 0.28 0.00
7 B % 3.00 11. 00 7.68 1.50 —0.21 0.76
8 MBI /em 4.00 42.00 26.07 7.51 —0.28 0.14
9 B K /em 17. 80 84.00 45.11 13.85 0.42 —0.04
10 A6 AT FEL B /mm 3.20 5. 90 4.23 0.48 0.51 0.81
11 53 A% % 0.00 2.00 0.23 0.55 2.32 4.34
12 TEM I BE /em 2.70 4.80 3.53 0.36 0.48 0. 90
13 FEAF AL /mm 2.00 3.82 2.56 0.29 0.92 2.13
14 e i K /em 2.50 4.20 3.53 0.31 —0.27 0.51
15 LS 1.00 2. 20 1.65 0.23 —0.49 —0.35
16 K L 1.32 3.15 2.18 0.31 0.66 0.44
17 = /4 /em 2.80 4.70 3.63 0.33 0.12 0.54
18 i 5 58 /cm 1.50 2.70 2.00 0.21 0.68 0.92
19 =22 < 5 L 1.22 2.41 1.83 0. 20 0.01 0.58
20 BT BE /em 2.50 3. 80 3.10 0.27 0.05 —0.49
21 AL TEE /em 1.00 2.00 1.41 0.25 —0.28 —0.81
22 TE K 98 L 1.67 3.50 2.26 0.37 0.91 0.31
23 AL 5 /mm 0.36 0.72 0.45 0.06 1.49 4.15
24 JE& M /em 1.30 2. 20 1.88 0. 30 —0.97 —0.59
25 J& M 9% / cm 1.00 1.70 1.41 0. 20 —0.94 —0.45
26 J5 A 5T 1 1.06 1.54 1.34 0.10 —0.45 0.19
27 J& % 55 /mm 0.45 1.05 0.69 0.09 0.46 2.23
28 AEHE /em 0.50 0. 80 0.61 0.06 0.23 —0.18
29 A 8 HH /mm 3.90 6. 00 4.61 0.36 0.84 1.38
30 K /em 5. 00 8. 50 6.49 0.68 —0.03 —0.23
31 £ 5 /em 4.30 7.70 6.01 0.61 —0.01 0.11
32 i 0.83 1. 40 1.09 0.12 0. 09 —0.11
33 F A AE KL 3.00 17.00 8.38 2.56 0.68 0.88
34 A A6 B 3.00 19. 00 9. 09 3.09 0.71 0. 80
35 bk A AE B 3.00 19. 00 9.25 3.11 0.63 0.63
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Table 2 Coefficient of variation of phenotypic quantitative traits in the F, generation population
%5 (& S EBN SR Y Gt EV G R RIN SR/
Number Quantitative trait CV Number Quantitativ trait CV
1 PR 20. 8 19 =24 58 L 10.8
2 R i 16.6 20 TR 8.7
3 SIS 19.1 21 Ak BE 17.9
4 Kt 58 12.1 22 WK 5 16.6
5 K B8 L 22.7 23 A T 5 B 13.2
6 - e 13.0 24 B 16.0
7 R % 19.5 25 &% R 5 13.9
8 VAR RIS 28.8 26 J5 A BT 1L 7.6
9 A B 30. 7 27 e R J5 12.7
10 Ak AR 11.4 28 ALK 9.6
11 0] 53 K % 239.1 29 B AR 7.7
12 AR 10.3 30 PRI 10.5
13 A6 AW AL 11.4 31 1€ 58 10.1
14 s g R 8.8 32 1K 5 1 10.6
15 s R 14.1 33 FE R AEEL 30. 6
16 K T 14.4 34 AR RS 34.0
17 = R 9.1 35 kiR P SV iR 33.6
18 = R 58 10.7

T o R B R LR 1. TR

Note: The quantitative traits represented by the numbers are detailed in Table 1. The same below.
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Fig. 1 Frequency distribution diagram of partial phenotypic quantitative traits in F; generation
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Table 3 Heterosis expression of phenotypic traits in population of R. Frigdaas Hong Qingting

BRI A IH

AR IR R RN B EERME RS
Tt Female plant Male plant MPV H. RH, BPY H, RH,
average average
1 12.9840.82 36.674+8.09 23.13+5.70 —10.87 —47.00 51.00 —38.74 —75.96
2 37.95+£2.07 21.8342.17 31.04+3.53 —4.67 —15.03 41.50 —15.12 —36.44
3 22.25+£0.61 11.9041.25 17.81+£2.17 3.20 17.94 23.30 —2.29 —9.83
4 9.20+0.41  1.7340.27 6.00=*1.53 —1.69 —28.19 10.00 —5.69 —56.91
5 2.434+0.08  7.39+1.81 4.56+1.21 —2.41 —52.99 10.83 —8.69 —380.22
6 2.2240.08  1.49+0.21 1.91+0.17 5.78 303. 20 2.40 5.28 220.16
7 5.50+£0.29 22.6747.22 12.86+4.42 13.21 102.76 37.00 —10.93 —29.54
8 36.38+1.05 13.3342.19  26.5+£4.76 18.61 70. 24 39.00 6.11 15.68
9 60.73+6.02  39.845.60 51.76+£5.72 —47.53 —91.82 71. 20 —66.97 —94.06
10 5.65+0.18 2.344+0.08 4.23+0.68 —4.00 —94.54 6.01 —5.78 —96. 16
11 0.2540.25 0.33+0.33  0.29£0.18 3.24 1135.17 1.00 2.53 252.91
12 5.03%£0.10  3.5340.03  4.39+0.31 —1.83 —41.67 5.30 —2.74 —51.73
13 3.46+0.12  1.4940.02  2.62=+0.40 0.91 34.71 3.80 —0.27 —7.22
14 4.534+0.03 2.34+0.15  3.57+0.45 —1.92 —53.88 4.60 —2.95 —64. 20
15 3.60£0.04  0.404+0.00 2.23+0.65 1.40 62.73 3.70 —0.07 —1.99
16 1.26£0.01  5.75+£0.38 3.1840.92 —1.19 —37.24 6.50 —4.50 —69.27
17 4.5040.04  3.30%0.06  3.99+0.24 —0.89 —22.22 4.60 —1.50 —32.61
18 3.10£0.07  0.9740.09  2.19+0.43 —0.78 —35.47 3.30 —1.89 —57.26
19 1.45+0.03  3.49£0.40 2.32+0.44 —1.88 —80.70 4.25 —3.80 —89.44
20 4.4840.08 1.93+0.12  3.39£0.52 —1.50 —44.39 4.60 —2.72 —59.07
21 5.65+0.06  0.3740.03  3.39+1.07 —1.98 —58.47 5.80 —4.39 —75.76
22 0.7940.01  5.31+0.20 2.73%0.91 —2.04 —74.85 5.67 —4.98 —87.90
23 0.7840.03  0.21+0.01  0.54+0.12 0.07 13.14 0.83 —0.22 —26.59
24 3.43£0.05 0.6040.00 2.21+0.57 2.39 107.97 3.50 1.11 31.58
25 2.55+0.03  0.3740.03 1.61£0.44 4.88 302.07 2.60 3.89 149. 64
26 1.35+£0.03  1.67%0.17  1.484-0.09 4.52 305. 14 2.00 4.01 200. 38
27 1.45+0.03 0.354+0.02  0.98+0.22 7.41 756. 82 1.50 6. 88 458. 97
28 0.854+0.02  0.354+0.02 0.63=£0.10 8.46 1336.98 0.87 8.22 945. 29
29 6.18+0.10  2.1740.03  4.46+0.81 4.79 107. 48 6.40 2.85 44. 50
30 7.93+0.19  5.334:0.24 6.81+0.54 —5.73 —84.06 8.30 —7.21 —86.91
31 9.55+0.41  3.5040.17 6.96=+1.24 —4.78 —68.71 10. 30 —8.12 —78.87
32 0.834+0.02 1.54+0.14 1.13£0.15 0.70 61.49 1.81 0.02 1.07
33 7.25+1.18 19.334+1.20 12.43+2.56 —10.17 —81.84 21.00 —18.74 —89. 26
34 7.25+1.18 22.6742.19 13.86+3.28 —12.52 —90. 35 27.00 —25. 66 —95.05
35 8.0041.68 22.67+2.19 14.29+3.21 —9.33 —65.33 27.00 —38.74 —81.66
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Fig. 2 Pearson correlation analysis of phenotypic traits in populationof R. Frigdaas Hong Qingting
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Fig. 3 Cluster diagram of individual plants of the hybrid F, generation (R. Frigdaas Hong Qingting) based on 35 phenotypic traits
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Table 4 Mean value of phenotypic traits among different groups in R. Frigdaas Hong Qingting

RN 5B Group

Trait 1 -1 1-2 II -1 II-2 I}

1 13.62 13. 64 13.54 11.74 15.33 11. 60 9.00
2 22.13 22.18 21.93 28. 17 23.67 28. 34 23.80
3 16.74 16. 96 15.91 22. 86 19. 67 22.98 14. 50
4 4.29 4.20 4.66 4.32 4.77 4. 30 4.00
5 3.95 4.08 3.43 5.38 4.12 5.43 3.63
6 2.30 2.30 2.29 2.07 2.07 2.07 2.70
7 8.29 8.22 8. 57 7.44 8. 67 7.39 7.00
8 21.67 20. 39 26.63 27.96 16.83 28.38 20. 50
9 33.65 33.42 34.53 50. 05 31.33 50. 76 30. 00
10 4.36 4.15 5.17 4.17 3.73 4.19 4.90
11 0.03 0.04 0.00 0.32 0. 00 0.33 0. 00
12 3.42 3.46 3.27 3.58 4. 20 3.56 3. 20
13 2.57 2.51 2.78 2.54 2.62 2.54 3.73
14 3.49 3.40 3. 84 3. 54 4.00 3.52 3. 80
15 1. 36 1.34 1.47 1.76 2.03 1.75 1. 80
16 2.57 2.55 2.62 2.02 1.97 2.02 2.11
17 3.68 3. 54 4.23 3.61 4.07 3.59 3. 50
18 2.02 1.99 2.13 1.98 2.43 1.97 2.20
19 1. 83 1.79 2.00 1.83 1.69 1.84 1.59
20 2.93 2.81 3. 36 3.17 3.43 3.16 3. 20
21 1.06 1.05 1. 11 1.55 1. 87 1.54 1. 60
22 2.75 2.68 3.03 2.05 1.85 2.06 2.00
23 0.45 0.44 0.48 0.45 0.45 0.45 0.72
24 1.44 1.39 1.67 2.06 2.10 2.06 2.00
25 1.15 1.09 1.40 1.51 1.57 1.51 1.70
26 1.26 1.28 1.21 1.37 1.34 1.37 1.18
27 0.70 0.69 0.76 0.68 0.76 0.67 1.05
28 0.55 0. 55 0.55 0.63 0. 65 0.63 0.62
29 4.67 4.57 5.04 4.56 4. 60 4.56 6.00
30 6.62 6.41 7.41 6.43 7.63 6.38 7.20
31 5.82 5.59 6.69 6.08 6. 80 6.05 6.70
32 1.15 1.16 1.12 1. 06 1.12 1.06 1.07
33 7.53 7.85 6.29 8. 77 7.00 8. 84 6.00
34 7.65 7.81 7.00 9.73 7.00 9.84 6.00

35 7.71 7.89 7.00 9.93 7.00 10. 04 6.00
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Table 5 The number of flower bud pulling out and the number of first flowering plants in different months of R.

Frigdaas Hong Qingting
A A6 2 o R/ R Uy 16 391 FF 46550/ bk
Month Number of ﬂowe‘r bud extraction Num?erlof blooms at. the
period beginning of flowering
9 H Sept. 1 0
10 A Oct. 1 0
11 H Nov. 37 0
12 A Dec. 26 1
KA1 H Jan. of the following year 53 14
WAFE 2 A Feb. of the following year 0 30
KA 3 H Mar. of the following year 0 54
WAE 4 H Apr. of the following year 0 18
WA 5 H May of the following year 0 1

2.6.1 KWMHZEERDHTHE

H OriginPro 2021 X 179 4= #E b 09 L" . a" F1 &
MSBEITRERE N . ERIREEE 7.5
by 2 B2 g 8 28, 11 R 2 v M Rl 43 8 A A ) iy FE

filh I, 454 RHSCC H o, X ko Jf o 22 28 i 17
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Table 6 Quantitative classification results of flower color phenotypes in R. Frigdaas Hong

Qingting based on 179 sample data

Feit (S i/ A/ %
Group Color Number Percentage
I {4 Yellow 41 22.9
Il 18 {8 Yellow-orange 50 27.9
1l 4 Purple-red 11 6.1
N R 21 f4 Orange-red 38 21.2
V # 4 Orange 25 14.0
VI % Light-purple 14 7.8
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Fig. 4 R. Frigdaas Hong Qingting flower color
phenotype diversity
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Fig. 5 The box plot of different color group of R. Frigdaas Hong Qingting according to L™, a" and 6
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Fig. 6 Flower color distribution of R. Frigdaas Hong Qingting cultivars
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