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Analysis of the main ornamental traits in F, hybrids of
Renanthera citrina and Phalaenopsis Chin—Lih Rose
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(1. Environmental Horticulture Research Institute/Guangdong Provincial Key Laboratory of Ornamental Plant Germplasm
Innovation and Utilization, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China;
2. College of Landscape Architecture and Arts/Key Laboratory of National Forestry and Grassland Administration for Orchid

Conservation and Utilization, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract To investigate the genetic patterns of ornamental traits in the F, hybrid generation of Renanthera
citrina and Phalaenopsis Chin-Lih Rose, a population consisting of 73 F, individuals and the parent plants
was used in this study. Statistical methods such as discrete trait description and Pearson correlation
analysis were employed to examine the variation and correlations of 21 quantitative traits. Systematic
clustering and RHSCC colorimetry were used for flower color classification, while ultraviolet-visible

spectrophotometry was applied to analyze pigment content. The results indicated that: 1) The F, hybrid

Wi B 2024-08-22

E&TH: BXREAWEITHITE(2023YFD2300904,2019YFD1001003) ; & 3 5 E % 5% 51 i#t i1 %I T B (G20220300251) ; 2024 £ F1 2025 4 E 5K (]~ %) Al E At K<
MR TAENRFRT B ML FIE ;7 Mo R X BT E (202206010128, 2024E04)1267) ;2023 £ R AR E U HF AR ETA S (RARNBERER
)T B (2023B0202010030) ; 2= 35 7 57 45 i £ # BE 22 1% (2024B1212060012) ; I~ % 4 4 46 71 7 51 35 IR R 35 1T 4E 47 T H (2023-NBH-00-009)

#—1E%F: £—1H(ORCID:0009-0001-9330-7524) , B+ #F 5% 4 , E-mail: leunglbok @ 163. com

BINIEE . BHEBECORCID:0000-0002-2694-5235) , H(#% , FENFEE R EM SN EEZH K, E-mail: fjpdh@126. com
B0 B3 CORCID :0000-0001-5846-4527) , FA B, F EMNE 2L R IR 55 4 F M B 5T, E-mail: chenheming@163. com



132 0 LN ES I Y NS S 4

2025 4F 45 30 %

population exhibits considerable variation, with coefficients of variation for the 21 quantitative traits ranging

from 9.4% to 41.0%; 2) Out of 210 pairs of correlations, 58 pairs of correlations differed at an extremely

significant level (P<<0.01), and 27 pairs were significant (P<C0.05) , with the majority showing positive

correlations; 3) The F, population was categorized into three color groups: orange-red, orange-purple,

and light-purple, with the light-purple group exhibiting relatively stable color expression and less variation;

4) The primary pigment components of the orange-red and orange-purple groups, as well as the parent

Phalaenopsis Chin-Lih Rose, were anthocyanins and carotenoids, while the light-purple group was

predominantly composed of chlorophyll. These findings provide a reference for understanding the pigment

composition of Renanthera and Phalaenopsis hybrids, the inheritance of key ornamental traits, the selection

of parent plants and the breeding of new varieties.

Keywords Orchidaceae; intergeneric hybridization; flower color; pigment content
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Table 1 Variation in quantitative traits in the F, generation

JEZR Parent F,
e BV R URIN . ”
Number  Quantitative trait HES A TR P bR it 32 W JiE 5 i
Female Male  Mean value Mean value=SD  Skewness  Kurtosis Range
1 Fi G /em 36.00  14.00 25. 00 10.9142. 82 —0.05 —1.59  6.00~14.80
2 BRI /cm 24.00  21.00 22. 50 20. 412,46 0.16 0.01  14.50~26.00
3 KK /em 13.50  12.20 12.85 12.7641.33 —0.03 0.62  9.30~16.00
4 K58 /em 1.30 4.50 2.90 4.3540.92 4.34 29.67  3.00~10.60
5 KR /mm 1.50 1.67 1.59 2.0340. 31 —0.89 1,19 0.94~2.65
6 M8 R 31.00 5. 00 18. 00 7.4541.56 —0.18 1.02  3.00~12.00
7 HEFK /em 13.00  20.10 16.55 12.9844. 04 —0.25 —0.42  2.60~20.50
8 P /cm 21.70  11.00 16.35 16.1543. 69 —0.01 0.06  7.00~24.60
9 BAAK /em 34.70  31.10 32.90 29.14+4.89 0.14 1.01  16.60~42.60
10 JEAEHE /mm 2.50 3.80 3.15 2.95+0.47 —0.37 —0.65 1.84~4.00
11 s/ 1.00 1.00 1.00 1.2240. 42 1.39 —0.08 1.00~2.00
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% B PRk — -

Number  Quantitative trait (¥ A R P bR R i £ 0 75 i

Female Male  Mean value Mean value=SD  Skewness Kurtosis Range
12 A K /cm 3.00 2.00 2. 50 2.1420. 24 —0.25 0.67 1.50~2.80
13 e A 56 /em 0.80 1.60 1.20 1.0220. 21 1.06 1.02  0.70~1.70
14 AERKSE/em 1.70 1.70 1.70 1.90-+0.19 —0.24 —0.11 1.50~2. 30
15 AEMWIEE/cm 0.30 1.70 1.00 0.8240. 23 3.06 12.80  0.55~2.00
16 EHEEE/mm 0.30 0.50 0.40 0.3240.11 —0.24 —0.90  0.08~0.60
17 JBMEK/em 0.60 1.90 1.25 1.4540. 24 0.34 1.14 0.80~2. 10
18 JEMETE/cm 0.40 1.30 0.85 0.9040. 14 —0.08 —0.73  0.60~1.20
19 HKE/cm 5. 00 3. 80 4.40 3.8240. 44 —1.30 1.89  2.20~4.50
20 fEEHE/cm 3.50 3.50 3.50 3.85+0. 36 —0.59 1.40  2.80~4.80
21 HUBR SRR/ 16.00  23.00 19. 50 14.7846.07 —0.01 —0.97 2.00~27.00
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Table 2 Coefficient of variation of quantitative traits in ', generation

%

ETRe) B vk AR ETR= ISR LRIN AR5 R AL
Number Quantitative trait  Coefficient of variation Number Quantitative trait Coefficient of variation
1 ] 25.8 12 =2 | K 11.4
2 R 12.0 13 W=y 9 20.6
3 Fekm K 10. 4 14 AL S 9.8
4 b5 3 ISy 21.1 15 A6 58 S 27.9
5 At R 15.2 16 A6 )5 34.3
6 % 20.9 17 JE 16.6
7 VIS 31.1 18 JEs 9 98 16.0
8 VIASXIRS 22.8 19 KB 11.5
9 AR 16.8 20 £ 58 2 9.4
10 AE AL 16. 1 21 ok SAEHL 41.0
11 VR EA 34.2

T g5 R B PR TR L3R 1.

Note: The quantitative traits represented by the numbers are detailed in Table 1.
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Fig. 1 Frequency distribution of selected quantitative traits in the I, generation
2.3 HEMKOEXESHT Fo iy 45 23R, e 208 FORBE ARk — 2B R) 43 31

Xt 21 A~ B PR U 4T Pearson A 56 M 4 #r
(EL2) . 7E 210 X Hi P RAH SC M b, A DG M 35 B )
IR (P<<0. 0D A 58X, Horh il i 2 IE A6 A
51 %F, B i 35 A0 S H 7 %5 A 5Pk Ik B 3 K OF
(P<<0. 05 A 27 XF , v B 35 IEAH DG 25 %, 18 2%
TR DA 2% o SR T a3 2 5 i R [ 3 o 5% 2y
TEARDG, P 4B P AR R =2 e 5 R R 5 5 H:
(URERINIVE IS d X (NNT1B > NN -8 N U NI S 3
R AR IS BE AL 50 5 LA R AR A e PR v
2.4 FRIEBRESH

TEFE 23 MR AL €0 22 5 W AR B A AR R
HLoRAE 3 < b F % TF 109 1 A6 2% , JL g L 68 4 (Hovpr
TR AXTT 2 28 O AT L™ o™ A o A9 I %2 o F FH
IBM SPSS Statistics 27 F A4, 5& T I a2 /Y 20 £ (i i
TTRGERINT, R EGE A TR ik, R 4E i R &
R (B 3)  AERR TG BE 85 12, 540, F A REAAR B ) 28 Rl
TR AR S A R KN 2R 4 R RHSCC

FoRLA BEAMEREAGRIME D,
2.5 FREBRESHHR

MR Lo F1 6 (8 048 26 I (I 5D, Al LS %€ 3
FR3INMORZEFEREES, FORLAEMNT
fii X A, P B e R R B R AR
10 W B B (R (B 5Ca)) o FE @ H A /A p B R 8 R
BoaRREENOE, SREQRA/NE P ES M
AR ERIGHESEENE, IGaRN
H AT IEME X B R 5(h)) . X T o' H , BL 0 R
ML ORY NIEM, X 20 RZAFIERE
S, MREORMTRMAEXEE (), &4
L' a Fl O M FE L B o3 B, A8 RS 21 (0 R R 56 68
RAEOMH 25BN AL ENE LE M o H 1 2
SRR, B LA A o 2 X 533K 2 4 8 5 YOG
FEAR o BRULZ AN, 1500 R W EUE o A B B,
2 W% 00 22 10 4K £ 78 Ak R B2 AR X AN 3L 8 3R B
1 B0 £ 3R R B R



136 OoE kOl K IR 2025 4F 55 30 &
s B i
FRIR
ISR e
e K58
e 06
R
WIPK | * —0.4
PR | Sk ok ok ok
BANERK | R kK % .. L 0.2
AEATH sk k Bk ok
B - 0.0
JIUECYE RN
M9 ok - -0.2
AR
AEMETEE -0.4
ML
JEME -0.6
JE B
AN 08
ETENE
bk dese [ i
iz IR FREL
R > Correlation
3 coefficient

*RIRAE 0. 057K F 1 AH Gk 1 3, *++ R R A8 0. 01 K P AR CPE W % .

* indicates significance at 0. 0

5, ** indicates significance at 0. 01 levels, respectively.

El2 F, AL MK Pearson 8 X 27

Fig. 2 Pearson correlation analysis of quantitative traits of F, generation
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The numbers at the bottom of this pedigree chart represent the flowers of different plants. The orange line indicates the Euclidean distance at

12.5. Trepresents orange-red group; II represents orange-purple group; III represents light-purple group.
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Fig. 3 Clustering analysis of systems based on L", a" and 4" values
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Table 3 Classification of flower color phenotypes based on data from 68 samples

ey (S B/ ok |/ %
Group Color Number Percentage
I B 41 1 Orange-red 10 14.71
11 48 {4 Orange-purple 24 35.29
111 % 1 Light-purple 34 50. 00

AR N

Orange-red

Orange—purple

Light-purple

B4 FREBRISE

Fig. 4 Classification of F, generation flower color phenotypes
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Fig. 5 Box-plot of distribution of flower color parameters of different color groups of Renanthopsis
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Fig. 6 Phenotypic distribution of flower color in the F, generation of the Renanthopsis population

F4 FREXAEBENSEE

Table 4 Flower pigment content of F, generation and male

5 2 5 11 MR a/ MR b/ SR/ FE PR/ HHER/
N . (mg/100 g) (mg/100 g) (mg/100 g) (mg/100 g (mg/100 g)
Number Group . . . .
Chl a Chl Car Anthocyanin
e
1 0.8140. 45a 0.7440. 32ab 1.554+0.42ab  2.9140.96a 2.984+0. 56a
Orange-red
6% 2 ,
2 0.39+0. 31ab 0.41+0.15b 0.804-0. 44b 2.7340. 84a 2.4440.40a
Orange-purple
g i
3 . 0.6540. 21ab 1.40=+0. 66a 2.0540.87a 0.91+0.19b 1.39+0.13b
Light-purple
TS
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Note: Data in the table are mean= standard deviation. Within the same column, different letters represent significant differences (P<<0.05),

while the same letters represent no significant differences(P=>0. 05).
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