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Correlation analysis of light intensity and growth, photosynthetic pigment,
color value of Betaphycus gelatinae

TONG Lihaol’z, WU Xiangyul, HUANG Liangful, ZENG Junl, SHI YaohuaS, TANG Xianming1
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Abstract: We investigated the growth, photosynthetic pigment and color change of Betaphycus gelatinae at different light intensit-
ies (1 000, 3 000, 5 000, 7 000 and 9 000 Ix). Based on CSE-1 imaging chromaticity detection and analysis, we studied the correla-
tion of color parameter L*a*b*(CIE 1976) with light intensity, growth and photosynthetic pigment. The results show that the relative
growth rate and weight gain rate increased significantly with the increase of light intensity. The suitable light intensity for growth was
7 000—9 000 1x. However, when the light intensity was 1 000 Ix, there was no obvious growth of B. gelatinae. With the increase of
light intensity, the contents of chlorophyll a, carotenoids, phycoerythrin and phycocyanin generally decreased, and the color of
B. gelatinae gradually changed from reddish brown to green. The tristimulus values (XYZ) showed a significant distribution differ-

ence on the CIE 1931 chromaticity diagram at different light intensities. Light intensity was significantly positively correlated with
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lightness L*(P<0.05), but significantly negatively correlated with red-green value a*(P<0.01). There was a significant positive correl-

ation between relative growth rate with lightness L and yellow-blue value b'(P<0.05). Chlorophyll a was significantly negatively

correlated with lightness L*(P<0.05), but significantly positively correlated with red-green value a*(P<0.05). Both phycoerythrin and

phycocyanin were significantly positively correlated with the red-green value a*(P<0.05).

Key words: Betaphycus gelatinae; Light intensity; Growth; Photosynthetic pigment; Color parameters; Correlation analysis
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Effects of different light intensities on
RGR of B. gelatinae

Different lowercase letters indicate significant difference (P<0.05).
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Figure 2 Change of WGR for B. gelatinae at different
light intensities along with time
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23 EREEXNIESERENRI

SCES PRI AR B Y R e L, 22 35 d S
Ji, JEHEERFE 1000 Ix T Bkl e B 6ok & A= AR 1k



82

MOk R

F17E

o M4t %a Chl-a
o KHAE M Car

L ab ab
L b
0 " " " " N

1000 3000 5000 7000 9000
FEIRGE S Light intensity/Ix
B3 AN[ECHRBR B T Bk i (2 i 405
ANRVNE FRERI R 22 573 B3 (P<0.05); A[FKE FEHH]
FIREFRFE (P<0.05); K 4 R,

Figure 3 Pigment mass fraction of B. gelatinae at
different light intensities
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Different lowercase letters indicate significant difference (P<0.05).
Different capital letters indicate significant difference (P<0.05).
The same case in Figure 4.
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Figure 4 Phycobiliprotein mass fraction of
B. gelatinae at different light intensities
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Figure 5 Color change of B. gelatinae at different light intensities



%5 LA U SRR A K e RS AR T 83

&1 Tl‘]ﬁ‘éﬁ'ﬁ?iFTi‘“ﬁ EHE AGEEMEEEE

Table 1 L'a’b’ values of B. gelatinae at different light intensities

A B i AR LN wEEE D
Light intensity/Ix Number Lightness value Red-green value Yellow-blue value

1000 15 26.14+5.10° 28.24+5.98" 12.49+3.68"

3000 15 37734637 16.88+2.17° 29.67+3.75™

5000 15 45.57+8.98" 6.2143.06° 26.97+4.68°

7000 15 43.3142.56™ ~1.29+3.99° 35.01+4.51°

9 000 15 50.64+4.58° ~10.28+2.41° 34.25+5.74%

T [RIFUARTR R A7 7R 22 5+ (P<0.05).

Note: Values with different letters within the same column indicate significant difference (P<0.05).

F2 AEAREBETREGEHREHNEBEAE,,

Table 2 AE,, values of B. gelatinae at different light intensities

Liglj:tﬁ fi%ﬁy Ix 1000 3000 5000 7 000
3000 23.63
5000 32.75 13.51
7 000 40.92 19.75 11.22
9000 50.57 30.42 18.72 11.62
3 PhHE
3.0 B KR KR R R A
0 0.1 02 03 04 05 06 07 08 Ta Y fﬁA1’EﬁHAEJZ7ﬁHL% e HBAERK
x OREREAE T TG B R B S R R G 4
o AFDEIGRIE FoRERIHE G K, ﬁﬁﬁﬁﬁ@ﬁw@ﬂ:, AR IR X B AT

Figure 6 Distribution of XYZ on CIE color diagram for RN [27-28] N \
N | Y- HE EZREa D AN
I oo o FORIGE U, IR i 60 2 30K
BYEHIAN R, Ry R AR, dmills

0.03), 15 a SHEE MK R—0.997, POOD:  gygpgpifpons st b Ad R (0. BHFHIL
RGR 5 L' BF I (R=0.933, P<0.05), 5 i o s AUVl . SRS HIE R 2

ZN=H
b S IEMK (R=0.968, P<0.01). Chl-a 5 MR A, K.ORIABE (Kappaphycus alvarezii) %%
L 20 AR (R=-0.883, P<0.05). A5 a B8 g ML (8 RXDEIGRAINTR 2 0150, I
HIEAAR (R=0.952, P<0.05); Car SEUEASE 37 kOBIREREE /31 8 300 1 1 600 1x°; ELIT

* k%

L'a' b ¥TREMFNE, PE M PC LT o B B¥H & (Gracilaria verrucosa) Bl IR5E BE A3 R AE K
IEHSE (P<0.05, # 3). ARG, OCRGREED 5 000 Ixif AR K AR i

R IRENAESH MEAFEE. FEEE) SARBE MAMERER AGEREXNYE

Table 3 Correlation between L'a b values with light intensity, RGR and photosynthetic pigment

24 e e i AN R R 4k %a I MR LA HIERA
Parameter Light intensity RGR Chl-a Car PE PC
IR L Lightness value 0.922" 0.933" -0.883" ~0.389 ~0.863 —0.857
LT5HA)F o Red-green value -0.997" ~0.868 0.952" 0.558 0.910" 0.908"
#EEE b Yellow-blue value 0.848 0.968" ~0.712 ~0.087 ~0.682 ~0.686

e ox BEER (P<0.05); ** R BEZER (P<0.01).
Note: *. Significant difference (P<0.05); **. Very significant difference (P<0.01).
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