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factors of coloration in different leaf positions of
Syzygium album Q. F. Zheng
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Abstract: This study investigated the relationship between phenotypic differences in leaf color and physiologi-
cal factors influencing color expression in different leaf positions of Syzygium album Q. F. Zheng. To achieve
this, S. album specimens at the same growth and developmental stage were selected for analysis. The study
assessed leaf color using the Royal Horticultural Society Colour Chart (RHSCC), recorded color difference pa-
rameters, and measured pH and electrical conductivity (EC) values. In addition, pigment composition and
soluble sugar content were quantified to examine their contributions to leaf coloration. Results revealed that:
(1) Leaf color varied significantly across different positions, transitioning from red to yellow-green to green,

with a gradual decrease in redness (+a*) and a gradual increase in green (-a*) and yellow (+b*). Leaf bright-
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ness (L*) exhibited a highly significant positive correlation with both the Chla/b and Fla/Chl ratios (P<0.01) and

a negative correlation with soluble sugar content (P<0.05). (2) Leaf red-green coloration (a*) was significantly

positively correlated with leaf fluid EC, anthocyanin content, and the OPC/Fla ratio, but significantly negatively

correlated with leaf fluid pH, chlorophyll, carotenoid, and flavonoid content. Leaf coloration (C*) was signifi-

cantly negatively correlated with soluble sugar content. (3) Leaf color differences were not determined by a

single plastid pigment but rather by the relative composition and ratio of multiple pigments. The combined

analysis of color difference parameters and pigment ratio coefficients facilitated the reduction of perceptual

errors in assessing leaf color phenotypes through data mining approaches. These findings provide a theoreti-

cal foundation for evaluating color difference parameters and elucidating the physiological mechanisms under-

lying color expression in colored-leaf tree species.

Key words: Syzygium album; Leaf color; Color phase change; Plant pigment
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Fig. 1 Schematic of different leaf positions of Syzygium
album

Z A5 R4 RGB A8 fl Lab B (= . #R 4
Matlab RGB 14 ¥% {1k 38 B 8 {5 HEX 52 30021 5
A Lab #E R E M H A9 B E S8 L DL il 2
ar, b, IR C*= (@+b)"* i+ E R EM C,
Xt LI 2 (0 22 S B AT R AR
122 MF 4B pH {EF0 EC ERNIE

BOgr kg Ak 1 g, A 0.1 g A %ERP 5 7E
RN T R EH5F2 2 15 mL (.08,
ERZE10mL, EXFMHEW 4 C, 1200 r/min
B 2min 5, BOL FER. RAG pHIFRH
R AU (FE30K-PLUS, MR #iFER 2 ) Wl &
pH {EF1 EC {H. A 3 N, BUHFIE,
123 MFESEHPZ PEZHRNSNE

IUHT 6 9 1 SR Bk R, AT AL kT ik
oM Ak 3 em? it A0 A 10 mL IR A 4R
e (TR : OB : 28Kk =45:45:1) " 78
MG NI 24 h, BEM A H. %My
JeEEEH (UV1780, SHIMADZU ), 435i1E 665,
642. 474 nm AbIE OGRS, IR A%
Fa(Chla), M &2 b(Chlb), &5 &
(Chl) . M4t a/b (Chlalb) K% M& (Car)
e, B 3 ANER, BULEIE,
124 REM. ESEMAAMEEEERONE

BERE AR EEE, B, o
30~50 Hfifi5, FREL 0.1 g >R Solarbio A4 %
i (Fla) . 4675 Z U] Pms & il it 0] 6 ik
FFINAE o AR b v i v B S e (OD{E ) i
FH ELISA Calc P13 481 &3+ 8 FE 4814 il £k 113

2 (R?=0.98), JFMRIELIA LT B LA
7/ iReng s
1.3 HIEHSH

ABFFE 8 Excel 2021 Bkt BT A K 4T
Gritde s, £ AR SRR OCEHIE R H DPS 7.05 3K
P47 B R J7 22 70 Bt (One-Way ANOVA) Fi
LSD £ & b 500, Fdls DLV S (E bR 3R
7No f#FH Origin 2021 B AH-AEA

2 ERE5HH

21 AEMHEIHHEREREESHERSN

ABFSEAI, 1R BEAE ] — i S AN [ 7
FER RN EER (B 2), H6FEEs)
JAR . Y1 ¥ g @ (RHS2015-58A, Strong
purplish red ) , f TACTEHEIN; Y2 W& 0
(RHS2015-152D, Dark greenish yellow), 1
TR AR Y3 hsmaiakts (RHS2015-149A,
Brilliant yellow green ) , {ii AT H#B; Y4 HiE
LR (RHS2015-139A, Dark yellowish green ) ,
(A R S N T NS PR N R v YN S
(Y12 Y4), MFRAEHE, Bty wEge
Fgg s,

F R BE A [a] - a SR RL A B BE A L £1/%%
JEH a*. B/ JE b* OB FEME CHnEl 3 TR . i
I3, HAREk 2R B3, Y1/ Y2t
FrafERiE (+), BEML, Y1 AL (+a*)
BERES; Y3RYAMFasdhf (-), Btk
2%, Y2, Y3RMI YA bMERIE (+), Hif
s Y3RYBIRE (+b*) . AL E LML C
BRERE. GEU LT REZI: Y avdk
RERE, MR Rkt iE, b EAS A IEE
B, AR m sk g, Y13 Y4, b

B2 BRERFAAHCHHEREEZR
Fig. 2 Phenotypic differences in leaf color at different leaf
positions of Syzygium album
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Fig. 3 Color parameters of different leaf color phenotypes
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Fig. 4 Changes in pigment composition and content for
different leaf colors
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Table 1 Leaf sap pH, EC, and soluble sugar content for different leaf color phenotypes
FE b pH & H R A S
Sample pH value Electric conductivity / uS/cm Soluble sugar content / mg/g
Y1 3.29+0.02¢c 1288.68+17.40a 2.45+0.18b
Y2 3.47+0.16¢ 1120.67+1.76b 2.93+0.11b
Y3 3.88+0.07b 981.00+13.45¢ 2.43+0.16b
Y4 4.83+0.08a 544.33+6.12d 4.06+0.35a

e Y1, Y2, Y3 Y4 FoRAR AR EERGERE f o FSARING F iR R AN R 67 1) 22 5 B 2% (P<0.05) . R,
Notes: Y1, Y2, Y3 and Y4 represent leaf of Syzygium album with different leaf positions. Different lowercase letters indicate significant

(P<0.05) differences between different leaf positions. Same below.
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Table 2 Pigment ratio coefficients of different leaf color phenotypes
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TEY1TRY2ERHA ST, FERNFEEAR, EHXK

LN KGR AR 1K EAR G D LS I S S e C]
DL SRS 2 5 &Y (R Z R LU R =
TR T AR (e A
24 MeEEeLBEEFHAEXES

5 68,22 28005 45 48 b 0 AH S PE 23 B ]
AL, AR A LME S WK bME
JE CHEY AN R IEADC, Sl & ooy ik
FERAK; L/ a5 ECHMAER R T ®E
W i FIEA DG, S8R bME . MR pH {E ATt
oRER . ORWAE MR EBERN N S R U
XKy Bl CHA S RN & 5 il il 3 A
Ko Mk pHE S &R KA MR KEEW
TR E IS, 5 ECE MR T E A
KEE S/ SRR MY NREEENEE

L L 039078 076 -0.60 1.0
al® a -0s0 -0.67 0.79 -0.79 0.64 -0.78 -0.78 071 -0.78 0.8
b® @ v ) 0.6
C . c 2078 -0.37 -0.52 -0.38 -0.38 -0.36 -0.38
P i 0.4
pH ® pH -0.87 047 085 077 085 085 -0.60 0.87
EC ®o @ cc 052097 086 095 095 054 097|| [0-2
SSsC . . [ ] . SSC 0.53 0.58 0.50 0.50 0.49 0
Chla ® o . . @ Chla 092 099 099 -0.56 097 0.2
Chlb * OO O ® @crvoss 0955 039 09 04
Chli ® o . . o . . Chl 1.0 -0.57 0.98 :
Car [©) o O . o . . . Car -057 0.98 -0.6
OPC ®o0o o000 ® © ® ®orcoss|l-08
- @0 c0000000 0l
Y 2 5 G O 0 QA& O 2>
v 2 900 QQ*Q,C’%%G;\ P L7«

*: P<0.05, **: P<0.01, F[. Z@FRRIEMHLE (+), &
RN (=) L WS, a*: Z0/800%; b*: #/iE
B, C*. BiaiF; SSC. w i EKE; Chla: M4 % a;
Chib: W%t%E b; Chl: BM4E; Car: K#® ME; OPC:
WHER; Fla: &M, FFE.

Red indicates positive correlation (+), blue indicates negative
correlation (-). L*: Bright; a*: Red/Green; b*: Yellow/Blue; C*:
Color purity; SSC: Soluble sugar; Chla: Chlorophyll a; Chib:
Chlorophyll b; Chl: Total chlorophyll; Car: Carotenoid; OPC:
Anthocyanin; Fla: Flavonoid. Same below.
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Fig. 5 Correlation analysis of color difference parameters
with each physiological index
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and pigment ratio coefficients
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