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Study on the Physiological and Biochemical Characteristics of

Chimonanthus praecox (L.) Link ‘Meirenzui’ Petals during Flowering

XIE Yan'?, HE Ying'®*, ZHOU Ningzhi'®, YAN Yujuan'®", HUANG Yu""'
(1 College of Landscape Architecture, Central South University of Forestry and Technology, Changsha 410004, China; 2
Nanning University, Nanning 530200, China; 3 Hunan Big Data Engineering Technology Research Center of Natural Protected
Areas Landscape Resources, Changsha 410004, China; 4 Institute of Hunan Settlements and Green Low-carbon Cities, Nanning

University, Nanning 530200, China)

Abstract: In this study, using the inner petals of Chimonanthus praecox (L.) Link ‘Meirenzui’ in five
flowering stages (budding, germination, initial flowering, full blooming and final flowering) as materials,
we investigated the change of the chromaticity value, the contents of anthocyanidin, soluble proteins, sol-
uble sugar and the activities of superoxide dismutase (SOD), phenylalanine lyase (PAL) during flowering,
and analyzed the correlation between the indicators, so as to reveal the characteristics of physiological and
biochemical indexes during the floral color change of C. praecox (L.) Link. The results showed that: (1)
from budding stage to final flowering stage, the hue a © of ‘Meirenzui’ petals decreased sharply, while the

s B #1:2022-09-06 ;& B Fm Y 2 B 87 :2023-03-22

BEEWA B ZM R E SRR L [2016]21 5 5 i1/ 4 B — i "85 B 2# R QM 20820181469 5

1’E‘a§""1’ W M998 —) 2 W R A, N R ALY 5 R TS . E-mail:814160068@ qq. com
« SEAEVER B EAG  BE  A RO, 32 N FE AR B FER A SY . E-mail:1964610285@qq. com



612 ode Moy % iR 43 4

value of brightness L, hue ", chroma C* and hue angle h° increased gradually. (2) During the flower-
ing process of ‘Meirenzui’, the contents of flavonoids, anthocyanins and chlorophyll in petals gradually
decreased, while the contents of carotenoids increased first and then decreased. (3) The soluble protein
content of ‘Meirenzui’ petals decreased significantly in the germination stage and full blooming stage.
while the soluble sugar content decreased to the lowest value in the initial flowering stage. (4) The PAL
activity of ‘Meirenzui’ petals decreased first and then increased with the flowering process, while the SOD
activity increased significantly first and then remained stable. (5) There was a significant correlation be-
tween the chromaticity value of ‘Meirenzui’ petals and the contents of flavonoids, chlorophyll, anthocya-
nin, soluble protein and PAL activity. The results showed that C. praecox (L.) Link ‘Meirenzui’ floral
color change is the result of the joint action of anthocyanins, flavonoids and chlorophyll, but the change of
anthocyanin content plays the most direct role, soluble protein, SOD and PAL play an indirect role in the
change of floral color through physiological metabolic pathways.

Key words: Chimonanthus praecox (L.) Link; ‘Meirenzui’; petal; flower color; chromaticity value;

physiology and biochemistry
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Fig. 1 The change of color during flowering of

Chimonanthus praecox (L.) Link ‘Meirenzui’

Rl EABRALEIEFEBREEENTL

Table 1 The variation of floral color indexes during the flowering of C. praecox (L.) Link ‘Meirenzui’

pia: ] ST W) WG FIEWC) A (R

Flowering stage Lightness Huea Hue b~ Chroma Hue angle
W Budding stage( T) 23,4642, 73¢ 16.560+1.72a 19.63+2. 39¢ 25.7840. 99¢ 46. 4041, 29d
B 31 Germination stage( 1) 31.8043. 49b 16.480+2. 92a 23.8743.52b 29.2041. 84b 58.4746. 00c
WIAEW Initial flowering stage(lll ) 35.57+1.22b 7.978+1.58b 28.58+1.58a 29.71+1.12b 74.32+3.71b
FEAEW Full blooming stage(IV) 35.84+1.58b 2. 8600, 34c¢ 30. 600. 99a 30. 73+1. 00a 84.67+0.57a
KAEW Final flowering stage( V) 56.43=%1. 20a 1.770%£0. 21c 32.19%£0.59a 32.32£0.41a 85.65+3. 64a

T P NG 1R ab BRI FE 0. 05 /K B2 B3

Note: The different lowercase letters within same column indicate significant differences among flowering stages at the 0. 05 level
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The different lowercase letters indicate significant differences among flowering stages at the 0. 05 level. The same as below

Fig. 2 Changes of flower pigment contents in C. praecox (L.) Link ‘Meirenzui’ during flowering
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Fig. 3 Changes of soluble protein and soluble sugar
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Fig. 4 Changes of enzyme activities in C. praecox (L.)

Link ‘Meirenzui’ during flowering
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Table 2 The correlation coefficient between the indicators during flowering of C. praecox (L.) Link ‘Meirenzui’

EEN L @ b C” h° FC AC cC Chl SP SS PAL SOD
Index

L” 1

a”  —0.7877 1

b" 0.827" —0.932" 1

c’ 0.853" —0.802"  0.946" 1

h® 0.790" —0.957"  0.950"  0.864" 1

FC  —0.807" 0.595" —0.552" —0.587" —0.581" 1

AC  —0.637*  0.742" —0.763" —0.741" —0.847"  0.482 1

CC  —0.341 0.673° —0.447 —0.301 —0.532°  0.383 0.273 1

Chl  —0.759"  0.920" —0.919" —0.842" —0.969"  0.604" 0.933™  0.494 1

SP —0.781"  0.861" —o0.812" —0.772" —0.879"  0.676"  0.837"  0.493 0.907" 1

SS —0.434 0.02 —0.227  —0.351  —0.204 0. 284 0.413  —0.383 0.217 0.16 1

PAL —0.207 0.549° —0.625° —0.51 —0.664" —0.019 0.752™  0.165 0.711"  0.46 0.213 1

SOD  0.537" —0.753"  0.7797  0.720"  0.840" —0.334  —0.896" —0.36 —0.894" —0.828"  0.239 —0.839" 1

T o il xx 4R BIFIRAE 0. 05 F1 0,01 AKP FARCHE %

Note: * indicates significant correlation at the 0. 05 level, ** indicates significant correlation at the 0. 01 level
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