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HLFAL s A2 B, I RSO T & 1 = AR AL AN
2, LRI BE & B 2R K B IR & A= | Ab—TT
W, RGN LGS, Hill NG TR, PST
1) B, T 33 R RRAR . IR 6 A FH B 6 il 5
FIEGE M TR, 30 CO RILBURRRAL, =25 S
5 R IR SCHEPR B B 36 M & AR ARk . ZERPFHES
UV-B f8M% 51 & 2 AIRSL RN . —Fp e 5T X i 42 1)
NI 5 oy —Fho SRR 1L 1 UV-B B2 1k,
K51 kI A A (5 IUE 45, 2004; Frohnmeyer et al,
2003; Ulm et al, 2005). 5| & [ ) v 5 32 %) UV-B 1Y i1
| I ARRER R C o A IE L R AR R e
HERMEASE—F T . P, TS TR A1E
WS, TERYICATER . ik | kA4
YA AR R Tz BN (R AR, 2016).

SO, TEEIMNREETT, AWIERNSH M
I (R A AR AR = i 1 o AR TR, R SR AMAS S 1Y)
J5 2 FEAR IR R A A2 (R, 2018); 7E
sy, UV-B 4@ 5 rT 52 m HEE RS 210 . e i
M R AT |z B R A A B (CE RS AE, 2016);
TERAE Y, R AMAAR AR T R R IR G = 1 4 b
K(FH =, 2016), AFFHEY B2 X UV-B 50k
G R RO R[], ()AL 40 1 I S 25 5 X AN [
UV-B 5 5 5 B A4 B0 B2t AS [A] (3 B9 09 26, 2012;
FAe K, 2013; BRTREE, 2006), ABFFEAH FH 1) 2 %1%
eI IAGH AR AL AT LIAE hy 48 9 2 9 A AE A= 4 e
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A DL R Al P R G A e 0 s 1 2SR A i AR Ak
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FEMARL, FERE) AR5 8] T 72 i (Granum
etal, 2015),
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b yi:8 R WD o ot - v ¥ EX =S R S M g |
R G AT IR EE 2N 35~45 pmol/m*-s, 7E UV-B &
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ML, A LI AGE K, V7K R 28] S B &
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2 #R

21 MEEXAXXESH

STHRZH . 0.5 W/m? 5236 A ZH . 2 W/m? 5236 B 20
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Fig.2 Changes of chlorophyll fluorescence parameters of P. yezoensis under different treatment conditions
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Effects of UV-B Ultraviolet Radiation on the Physiology
and Biochemistry of Pyropia yezoensis

PAN Xue, MAO Yunxiang, WANG Junhao, CAO Min, BI Guiqi, DU Guoying(U
(Key Laboratory of Marine Genetics and Breeding, Ministry of Education, Ocean University of China, Qingdao 266003)

Abstract As an economically important alga growing in the intertidal zone, Pyropia yezoensis has the
unique characteristics of adapting to high ultraviolet radiation in the open air and to desiccation conditions.
In this experiment, light without UV-B radiation was used as a control, and low UV-B radiation of
0.5 W/m® and high UV-B radiation of 2 W/m” were used to detect changes in chlorophyll fluorescence
photosynthetic parameters, multi-spectral fluorescence parameters, and tyrosinase activity in response to
UV-B ultraviolet radiation in the gametophytes of P. yezoensis. The results showed that the chlorophyll
fluorescence photosynthetic parameters (QY_max, NPQ Lss, qP_Lss, Ry Lss) of P. yezoensis under
UV-B radiation displayed a gradient decline with irradiation time, and the values of photosynthetic
parameters were lower at high radiation intensity (2 W/m?) than at low radiation intensity (0.5 W/m?). The
early stress parameters of F440/F690 and F440/F740, which are positively related to secondary metabolites
such as phenol or aldehyde concentration, showed that the group under conditions of 2 W/m?” entered a
forced state earlier than the group under 0.5 W/m”. Secondary metabolites such as phenol or aldehyde
showed concentration declines. F690/F740, which is negatively correlated with chlorophyll concentration,
indicated that the chlorophyll concentration under 0.5 W/m? irradiation was higher than that under no
UV-B irradiation, but was lower than the maximum value in the rising period of 2 W/m? irradiation. The
chlorophyll concentration increased initially and then decreased rapidly after 4 h under 2 W/m®, indicating
that the chlorophyll concentration is less sensitive to UV-B radiation under low radiation intensity, whereas
it is more sensitive under high radiation intensity. The results showed that the tyrosinase activity was
significantly higher in P. yezoensis gametophytes irradiated with UV-B than in the control group and that
the enzyme activity under 2 W/m* UV-B was higher than that under 0.5 W/m® UV-B.
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