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Abstract: In order to study the relationship between the flower color and cellular environment in yellow Camellia, nine
populations of eight yellow Camellia species with different petal colors in Chrysantha sect. of genus Camellia were used
as experimental materials to measure their petal color, total flavonoids content, water content, cell pH as well as seven
kinds of metal ion contents. The results showed that the average value of lightness .” | hue a” , hue b” , saturation C ",
hue angle h was 80.82, —2.88, 53.97, 54.10, 93.19°, respectively, and the petal color of yellow Camellia was regarded
as a kind of color of bright yellow in flowers, and the species could be divided into three categories in terms of hue b*
value as the major index of measurement of yellow color, golden yellow, yellow and light yellow. The contents of total
flavonoids and water in petals were 20.17% and 88.14% respectively. Both of them were significant among different spe-
cies and not closely related to petal color, and thus they were not be regarded as the fatal factors in determining color of
yellow Camellia. The pH in petal cells was 6.19 in average and significant among the species. But the pH in petal cells
was found to be positively correlated with petal colors, which indicates that the slightly weak acidic environment may be
helpful to phenotypic expression of yellow color in these Camellia flowers. The metal ion concentration of K™ was found to
be the highest (12.61 mg - g"), and then ranked by Ca®™(3.91 mg -+ g"'), Mg”(1.28 mg - g'), AI* (098 mg - g"),
Na*(0.17 mg - ¢"'), Fe*(0.07 mg - '), the lowest value was Cu®(0.003 8 mg + g ). There were significant differ-
ences for seven kinds of metal ions among these species. Besides the three kinds of Al”", Fe’* and Ca™ interfere with
petal colors to some extent, and it seems that the higher the concentration, the lighter the yellow color in high concentra-
tion. Therefore, low concentration of Al Fe™ and Ca™ may be beneficial for the color appearance of yellow
Camellia.

Key words: yellow Camellia, petal color, total flavonoids content, pH in cells, metal ion content
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F. BMSAELR; G RGNS, H PARSES; L MIkaess, TR,

Note: A. Camellia nitidissima of Fenghuang Mountain population; B. C. multipetala; C. C. nitidissima of Fangcheng population; D. C. phanii;

E. C. hakodae; F. C. pubipetala; G. C. tunghinensis; H. C. achrysantha; 1. C. impressinervis. The same below.
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S AE 2R RV JEL L TR A6 A 40 I pHL (B B2
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(6.06) , Frill#E Y1 /) pH “F-3BI{E K 6.19, T i 55 2
PE, R RNAE A0 I pH R R4 a2 S50 R (K
3) . SeAERBAFE (A b)) HEAT A
(F3) LB, 4NHE pH XL 209 5 g 3, 40 i pH
SR IEM 2 (r=0.819, P=0.007), B pH i
T, BV 3 I R T € e i R
AR BB TR,

Flowers of yellow Camellia

24 EFEHENHBEREBT FIRE
SACTYIFN T P& JE B U IR 2 BN, 7R
BAEZACM K& i s, M 9.21 ~ 18.40 mg -
g PN 12.61 mg - g, SR AL 6 FhE TR E A
I 1.97 f5, HKA Ca™, &N 1.75~6.14
mg - g P09 3.91 mg - gt B =0 Mg, iR
H1.05~1.50 mg « g FHIR 1.28 mg - ¢, HiAlh
4 Fhdx @ B ok BE AR, AR IR AL (0.49 ~2.29
mg - g P4 0.98 mg - g') Na™(0.02~0.42 mg -
g ¥4 017 mg - g) | Fe¥(0.03~0.14 mg - g,
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Table 1 Data of the petals color of yellow Camellia
Code Species a b L ¢ h(%) Type
A GAEARVE L S -0.98 68.57 79.80 68.61 90.85 GY
C. nitidissima of Fenghuang
Mountain population
B LA C. multipetala -4.61 64.28 83.90 64.50 93.92 GY
C AW TIRE -3.16 63.23 77.39 63.32 92.78 GY
C. nitidissima of Fangcheng population
D W RAAEX C. phanii -0.83 55.85 81.22 55.86 90.84
E FAHAAES C. hakodae -0.95 49.85 71.81 49.87 91.09
F EMAALS C. pubipetala -2.00 49.44 82.31 49.54 92.31 Y
G MG C. tunghinensis -5.25 45.66 83.63 45.97 96.49 LY
H PIREEA C. achrysantha -4.88 44.58 83.31 44.90 96.23 LY
1 MRk 4 AESS C. impressinervis -3.23 44.23 83.98 44.36 94.17 LY
X Average -2.88 53.97 80.82 54.10 93.19 —
1. GY. &, Y. 8, LY. IR,
Note: GY. Golden yellow; Y. Yellow; LY. Light yellow.
OS2 %MEE BEE) Total flavonoid content (fresh weight) 6.7 -
O &7KE Water content
100 - B 2 %5FIEE (FE) Total flavonoid content (dry weight) 6.6+ 2
C c a
90+ = f g o e = d 6.5 ¢ -I-
s 80r 8 6.4+
L © b
E 70 S 63r B ped
= 60+ T 4.2 L cde cde d
o) 50 F Qo de ©
S w 6.1+ 1
Elﬂﬂl gg - b p R p 7 = 6.0 ¢
m_ . 5.9
r f
10 + a ge " b | L c >8r1
oLa i 1 2 5.7

A B C D E F G H |
)% Species

T BRSO 9 YRR A LR B 2E Y
WEVEKF0.05, T,
Note; Significance analysis was the comparison among nine species,

the significance level of mean difference was 0.05. The same below.

B2 SRR IR AL B 5 o A K B
Fig. 2 Total flavonoid content and water

content of yellow Camellia

F49740.07 mg - '), Co® F R AL, 7£ 0.002 1~
0.006 2 mg - g Z[A], 314 0.003 8 mg - g, il
(1) 7 i J B -V AR T I AR ) [R] 1 25 5 0
&R ORE (AM b)) #1755
(R 3) KB, T P e B 7 X B A A
A (r=-0.511) . Fe" (r=-0.607)  Ca** (r=
-0.639) ¥k JiF 5 46 5 2 UM OC, B BE AP Fe™ |

A B C D E F G
)7 Species

K3 GEadiy e an it pH
Fig. 3 pH in cells of petals in yellow Camellia

Ca™ W BE T80, 4 6 25 LA W 46 I 1 85 €0 A5 1
WeRE T B, A6 B (0 BT R, KT, Mg®  Na® |
Cu™ V& B 55 B 00 R A A0 2 AW 559 A G
2.5 EBHEXMESH

WEATIZ A AT, 76 0.05 B9 8 KT, &
ANV TRAS 35 1) B AR i o e R0 R RGR E)
B E AR R B r R (A b ) Y [l
TR R b =-270.291+52.356x1,R=0.819,
P=0.007 (x1. 40/l pH) ., AIHIAEEA(EF DT ) B
AT, RO T 48 pH 1 A+, 1
AT 2T




1610 OO0 MW 38 &
xk2 &hFEEMEEBEFRE
Table 2 Metal ion concentrations of yellow Camellia (mg-g")

i?)fries K* Ca™ Mg AP Na' Fe’ Cu™
G2 KU L 15.00¢ 1.75¢ 1.27bd 0.49e 0.16d 0.03d 0.002 4f
C. nitidissima of Fenghuang

Mountain population

LML C. multipetala 9.65f 4.11¢ 1.13¢d 0.53e 0.04ef 0.05¢d 0.004 5b
4 T2 B 3 11.80d 3.09¢ 1.49a 0.77de 0.21¢ 0.06¢d 0.003 9cd
C. nitidissima of Fangcheng population
WICEAESS C. phanii 10.30e 3.34d 1.13cd 0.96¢d 0.37b 0.07cd 0.004 1c
A0 44628 C. hakodae 17.60b 6.14a 1.50a 0.69ef 0.07e 0.12ab 0.002 9e
BIWA AL C. pubipetala 10.10e 4.26¢ 1.36ab 1.45b 0.02f 0.04d 0.006 2a
RM4EAETR C. tunghinensis 18.40a 5.36b 1.26bc 1.09¢ 0.42a 0.14a 0.002 1g
ARAALZ C. achrysantha 11.40d 4.05¢ 1.31b 2.29a 0.18cd 0.09bc 0.004 5b
M1k 4 4E 2% C. impressinervi 9.21f 3.08e 1.05d 0.56e 0.06e 0.06¢d 0.003 6d
S35 Average 12.61 3.91 1.28 0.98 0.17 0.07 0.003 8
B RECV 27.79 33.37 12.32 59.18 84.68 50.10 32.77

T VRS HTN 9 IR A FORL KB 22 A R E MK 0.05.

Note : Significance analysis was the comparison among nine species, the significance level of mean difference was 0.05.

®3 SRFEGMAEMANIFTIEREHOEEFAR

Table 3 Correlation analysis among intracellular environmental indicators and flower color of yellow Camellia

ffji L* a* b* c* H W FF FD pH A’ Fe® Mg" Cu™ Na’ K* Ca™
a®  -0.601 1

b* =003 0.310 1

c*  -0.197 0.300 1.000 #x 1

H  0.607 -0.955 % —-0.539  -0.529 1

W 0349 -0.132 -0241 -0.240 0.286 1

FF 0423 -0.040 -0.083 -0.083 -0.017 -0.504 1

FD 0514 0.000 -0222 -0.223 0.020 -0.1360.909 =+ 1

pH  -0.029 0391 0819 0819 -0494 0014 -0.039 -0.046 1

A -0.165 -0.079 -0.511 -0.511 0215 -0.224 0.156 0.133 -0.434 1

Fe* 0479 -0.132 -0.607 -0.609 0.252 0.049 0.550 0.644 -0.430 0.235 1

Mg -0.366 0.188 -0.066 -0.071 -0.154 -0.019 0.043 0.184 0.013 0.190 0.248 1

Cu* -0.546 -0.048 -0.110 -0.110 0.011 -0.375 -0.125 -0.243 -0.420 0.437 -0.492 -0.025 1|

Na*  0.146 0397 0050  0.046 -0.356 0.011 0.207 0216 0.065 0.144 0.494 -0.085 -0.479 1

K* 0219 028 -0.123 -0.128 -0.194 0.061 0.393 0.510 0.244 -0.109 0.691 * 0.481 —-0.766 * 0.385 1

Ca® 0225 -0.137 -0.639 -0.641 0.208 -0.236 0.673 * 0.708 * —0.580 0.225 0.794 % 0.359 -0.039 0.019 0.479 1

o Flx 2BIFIRTE 0.01 1 0.05 K (RUIM) IR A, W. &kE,; FF. BRI () ; FD. RS E(TE),
Note: ## and * mean significant correlations at 0.01 and 0.05 levels, respectively; W. Water content; FF. Total flavonoid content (fresh

weight) ; FD. Total flavonoid content(dry weight).

3 W5 &b

3 EMEEMSENEREZLEBHRM

(A b ™) Z A B8 A S 1, R 3h 35 KO,
i N Z Wi B a5 R —3, W\ KRS (2009)
R E TS Bl 4 A8 A 6 e EE GBI O i B
SR BIKEAES 3R 0.64% .0.50% ,

SAEAR AW AT S S RS ERBE AR KSR M EREER R 0.86%
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1 2.70% , A TR B R BAESHN 0.72% , B IR
ST S O IS AT AR Y (AR 2 R
(IR SEPE . JRARIESE (2014) Wil E T 3 Fh 4 AE 4%
AT DI &, b S anasmsnh
4.80% JRBAL O ERS LN PR ELIL N
13.78% F1 6.12% , F ji 8 [l 75 & W 1=y T A S e 45
B OESHE AR AR R,

A B 0 40 2 P 2 S 2 P A B e R
FHSE, BB R 4 o b iR S A JC ) B, R LA
F LA FE G X W) o i A B 8 e R R R
Xt o S G A T T4k (Tanaka et al., 2010) , A
T AN [) 308 40 5 114 A B A X L 4812 e e o
8 5 TR )R T AECERS A B A9, B K X 4
TEZR I AE €0 52 B 55 19 AH 5C | 3X 0T /B 5 Jr I A1 9
AR B A e R K o A O W R T A AT i v
TR S P 6 RS i 45 A, D AN VT RE VS R T R i
RIS WAL R T — & W T, X AL Ak
KE LK (Camellia reticulata) WF5E WP 45 B 9E 5L (B
YERIAE,2015) . ARSI R, & AR 4
AEZR KU L 8 | 4 A6 45 By 30k 0 45 B AR TE I &
B EAE IR S A0 oA R 16 T 12 IO B0 55 5, WL o
DN CAE e P TE e | P 6 1) e Ath il o 4 o B i A
PR I ARG 1 A R 5 B (%) 5 i, 3 BB AR A T B E
— S WFSEIERA
3.2 AR pH X &£ E B

ABESE K B, 42 AL 45 46 e 40 L pH 7 6.06 ~
6.55 Z 8], 5 R Pk, (B H AL @ % @, H pH &
KB PR, et I o B4R 40 iR
pH WIWFSEFT N T 3 hl, bt f 2 ) PR 458 ] fig Dy i
oo AL T RS AR AR W R AT R T 8 Ak
ST

TEAA A YA G BT, 40 pH
XA BT ANSE R S N R A K,
YA pH 2 e R A AF e X & AR s, A
AR, EHEIEOT 4L E R pH B G4
BUR, pH NMERMER)  fE A BB, 76 19 DE L
AW LI, 20 AR L2 A 4 B pH 7E 3.6 ~
4.0 Z ] (BERCHNAE 2015) B i LU B U AE (10 S AE 5%
PR, TR A BAER T pH At rE 4 £ 4
(Tanaka et al., 2010) ., & (481 5E A2 4 ( Petunia

hybrida) 40 1 pH 3 hn 25 £ 46 € /9 & 6 hn iR
( Yoshida et al., 2009) , ¥ FBREA £ A48, A ¥
A 55 BR AL ( Hydrangea macrophylla) W, 41 {4 1€
M 4H e pH b 8 6 2% 0.8 &£ 47 (Tto et al.,
2009) . WAWFFEIN , 25 R 1R 2R Al ) 4 0
2L, BB v B A T TR 55 PR PR = MY
Wi o 5 27 % {8 (Faraco et al., 2009), Z5 4 4
Br, TR L pH TEAS [6) W) R (B) A7 AR R 28 5, Aok
6] — 4 b, pH 8 28 AR B 5 A O (H X B £
PRI AT
33AWEEEFREN SRR BN
TEAAE RS AR D KMk B By, (X A AE %
FE AT 1 04 52 W O AN b 3% 5 Mg™ Yk HE 78 A [R) 49 Fi
] 22 S 0N, H5 A6 M SR 3 X o 4 4
PS5 5 Cu™ 5 Na™ Wk BRI, 546 6AIF il
TR KT AL Fe® Rl Ca™ WX 4 L A5 B (B AL (0
B LR A A [ A% B2 A T B 3 Fh R
BT WREETh R, A AE A AL el 55, 2R FR AR, RIIG
WL ALY Fe'Ca™ R T & AT B (Y 52 E
T 1 - 8 4B 00 1 S ), 32 S 5 v R 2K
ST B 285 T R P T AR (R RS E P
TEWE AL AT IS h R B, AT Mg (Fe™ SR 1] &5
TR B R W) 1 2% 5 18 R (U 52 8 ), ik (5 )
8 By B Mg 5 AR A R R S MU AL B
24 W) (Hayashi et al., 1958), ¥ f£ i) & % %
( Centaurea cyanus) &R K 2K 455 % -3-5-4
M S ke A I 5 Y — P L T f
By (8 42 51K ( Takeda & Tominaga, 1983) ; i {4 Y
ZEBERAE ( Hydrangea macrophylla) W2 A" 532 48 B
FORETEAT 5 — o e e T PR A AL T S R R
(Ito et al., 2009) , ZI €8 2 i F () %5 1€ ( Chrysan-
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