P VEY 4R 2023, 44(11): 2227-2235
Chinese Journal of Tropical Crops

ETRENHRE=BHESX

THE, % B, w64, HewW, Tk, T #
FRMNTH AR MBI T, AN 450005

o

& OE: RS S BIE L R, HEST LT R MR 22 A8 AR A 2R R . ARBIFSE I A A S D €84SR L £ R
146 3 W1 22 Fh R (0 46 (0 32 80 | 5@ 3k B AT HL 454 ISCC-NBS 845 3271 1 X 4% W1 2 f b dr 4, JF B4 T 80 4025 0F
GEo GEREW . WIS S EERAK, BRI EOER, RERK, ETMERN L. o bEE
T2 2 45 R B 5E A F AR WIS 22 78 €0 f1 23 2445 15 5 ISCC-NBS 6,4 /R I B W ~2 46 (0 /0 M B L At 40, 220 22 |
M. E. AT RER, £M6F5 CIE Lab RORKNSSEESBAFIIRRI SR, W] 52BN AS [5] 810 22 46601 78 46
W, BRSBEEHE; W 2RAFEE, HHAFORMNEOAEDEZR, ZESROFR; B I =10 @0 &
FEREMMIGE, WAk 2 A58, HBIEHUEE. 5. £52 . %, £ O6R, F2XHhaasi.

K WIS fEOFRA; BESYS; WA ISCC-NBS (A4 FRIEL

FESES: S682.31 XHEkFRIAAD: A

Numerical Classification of Phalaenopsis Flower Colour Based on
Phenotype
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Abstract: The study aimed to define the floral colour of Phalaenopsis precisely and establish a classification system of
Phalaenopsis based on floral colour phenotypes. In this study, the floral colour phenotypes of 146 Phalaenopsis germ-
plasm resources were determined using colourimeter and RHSCC, and the floral colours of each Phalaenopsis were
named by cluster analysis and combined with ISCC-NBS system, and the quantitative classification was studied. The
results showed that the colour of Phalaenopsis petals and sepals did not differ much, and the lip petals were darker and
more colourful than petals and sepals. The classification results based on cluster analysis of L, @ and b" of petals could
not fully characterize the classification of Phalaenopsis flower colours. The ISCC-NBS system divided Phalaenopsis
flower colour into yellow, brown, red, violet, pink, purple and white groups. Each group had a preferable correspon-
dence with L", a” and b parameters of the CIE Lab system, which could realize the quantitative description of different
Phalaenopsis flower colour and the colour group classification was reasonable. Phalaenopsis were rich and colourful, and
there were significant differences between different colour groups of Phalaenopsis, but lacking blue-green colour. Overall
the brightness and colouration of Phalaenopsis were negatively correlated, and could be divided into two groups, the first
type containing yellow, brown, violet, pink, purple and white groups, the second type containing red colour groups.
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12 ERBHMNE

XA it b E B AT BB AR IR Y 3 Ok
£, A A RASCC Aot @A ( = Bt
TS7036 ) HHATIE . 7EEWN HSOLAMF T HEG
RHATHE, 3 RER G DL IR i 1 B
NILMELE R 76U C/2°, ME 42 4 mm
IS E N A, B R T aaR
b B SGFLXT I A (' 2), W 3 ANE
52, BERRAE A B,

BE S MAEIR . E R RS BES . ARaE
KR REN 7, IR A R 358 ok H e
FE RO BB S TR AN _EE 6, A
RECH JFS €078 35 U e Sk sl

1~3: Al PE A A()~C(c): R EMERAL
1-3: The measuring position of pure colour flower; A(a) -C(c): The
measuring position of the biocolour flower.

2 R =T &I E &L
Fig. 2 Measuring position of Phalaenopsis



55114

FASEAE: BT RA A B~ L (6 R 2

2229

1.3 #HiEAIE

fifi 1 SQCX H A 35 B 43 e I €2 S 5 118 6 1
CIE Lab £ ORGSR M (L), 2 (o).
WM (b)), BEM (C), @i (h) MET
w ZE IR ARG R) (A (E ( Hue ) | BHEE{H ( Value )
HIZE(E (Chroma ) ; #JH Microsoft Excel 2007
AR GE R s R 7 5 B 1) Origin 2023 #5044,
fdi PR AR vk (BREIERS ) W LME . o (EM b
HHITRERE N, T HA R AR 2 7T
fEH .

2 HRE5HW
21 WHER=W. SRMERNLEREER
S

S AE SR 3 MR L 2 AR 1 A
1o BE IR AL B IR A T —— TR A 1, R B Y
SLEME . XL 146 £ 105 > Fof 5 5 V5L 1) )
FEHE . SR ARG BB @ BEA T E (FFAEif oy &
@APRL, 70l R 172 dOAEME | =5 7 %icdls & 146
MRS ) , OIS E AT BIRE R 5
W 1 PR, MAEREFIEE R BB S B a0 R
LRS, MR LESERTRAER, Hd
A CEN B2 T3, RBUS AR T 1L
FIER A 8 ARG, EOR SRR, T 1) T
ARG
22 ETRESWHBIR=EBSAE

PR AL 5 9 05 ) A A0 ) B 2 S AN

R1 M=, ERERBHLEEREER

Tab. 1 Flower colour difference of Phalaenopsis of petal,
sepal and labellum
#HE Organ L' a" b C h
1EM 58.89 2775  -2.27 27.84 —4.68
L 59.20 26.98 -1.59 27.03 -3.37
J& 44.62" 35237 -2.50 35327 —4.06
E: T P<0.01

Note: ™ indicates extremely significant correlation (P<0.01).
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Tab. 2 Results of cluster analysis of flower colour phenotype in Phalaenopsis examples

A Examples

CIELab % (%, &4t CIELab coordinate

g OF 165 s
Code Ol0UT o lour description B it at b C h
group Number Percentage/%
=% Xy AR T 24 13.95 20.20~44.02 29.75~56.50 —14.89~8.28 29.86~58.43 —16.66~15.55
I mEge{m mree 3 1.74 22.90~28.71 8.86~22.81 -0.83~1.84 9.05~22.83 -2.08~11.73
M et . HEimer. 29 16.86  42.63~68.24 34.31~55.70 ~32.06~-17.04 40.76~64.11 —~34.99~-20.76
WA
IV S0 LR LT 30 1744  26.54-46.16 53.44~74.10 —35.40~16.25 58.10~81.02 —30.06~—14.42
VoOHE AL ARS. fE . 33 1919 78.52~93.00 ~13.76~5.03 -2.75~38.59  0.27~40.97 -2.05~28.12
10l 53
VI Ese mEs . w15 872 59.66~84.80 —13.47~7.69  40.94~64.07 40.99~64.45 80.11~103.86
SR B i
VI B . kR 21 1221 64.36~84.78 10.05~3139 —21.00~4.47 1225~37.71 —38.57~-12.65
W kG . R k. 17 988  48.76~71.83 452~30.14 287-3448 2241~40.13  6.75~78.36
R A A

it 172

20.20~93.00 —-13.76~74.10 —35.40~64.07

0.27~81.02 -38.57~103.86
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Tab. 3 Colour naming results of Phalaenopsis based on ISCC-NBS system
BR €54 B LG (A P84 B ¥
Colour group Colour name Number Colour group Colour name Number
H B 2 I 21 i IR 1
R H 11 REHES i 21 1
T 1 ey SR 5 9
R B 1 R 2
% B 1 R 2
i 2t 11 Ha g2 4
R 5 v 1 1 ik s 1
Fre KRR AT 2 HIR W5 %€ 1
WA 5 i 3O K 5% 1
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i 2 WA i 1
WA 1 E ) RE 9
Y G o 1 Pk 7
SRR EAN 1 T 5
AR 21 A K 5 2 ®E 3
IR 2T A 5 2 % 3 5
LRFAR (TS 2 LR (T Eal 19
TR & 3 LT 2
5 27 4% 8 AL 1
R IR 5 3 Y[ Ean 8
TR AT & 5 WEMmL 1
4N 4 SREA E] 18
& 4 ET ISCC-NBS RS itk 22 17 a5 2
Tab. 4 Classification of Phalaenopsis flower colour based on ISCC-NBS system
@7 HEHAFEA Examples i £ IR & 4t Munsell system
Colour group % Number 47 Lt Percentage/% 44 Hue B Value B Chroma
F 18 10.47 1.7P~4.0GY 8.48~9.01 0.03~0.79
A 28 16.28 7.9YR~9.4Y 5.67~8.58 1.26~9.24
T, 13 7.56 10.0R~10.0YR 4.61~6.89 3.50~7.18
Y ) 19 11.05 0.4P~1.7P 3.10~8.39 2.00~15.73
26 60 34.88 6.6P~3.9RP 2.75~8.18 2.00~13.96
it 3 1.74 3.0RP~7.5R 4.98~6.62 4.00~5.38
FANi) 31 18.02 4.1RP~9.2R 1.91~5.70 1.24~13.28
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Fig. 4 Box plot of different colour group of Phalaenopsis according to L™, a’. b" based on ISCC-NBS system
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