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Fig. 1 The relative growth rate (RGR) of U. fasciata
under different salinity and pH treatments
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Tab.1 Chl a, Chl. b and their ratio of U. fasciata under different salinity and pH treatments n=3
pH 4.4 pH 8.1
5 10 25 5 10 25
Chl. a 135.2+£21.2 115.2+£27.7 98.8+19.2 106.3£23.7 136.1+32.7 79.8+16.8
Chl.b 196.0+34.9 189.2+50.7 197.3£19.8 163.0+£51.1 199.3+£17.9 164.3£33.5
Chl.a/ Chl. b 0.70+0.14 0.61+0.05 0.50+0.05 0.69+0.23 0.58+0.18 0.49+0.06
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Fig.2 F,/F, (a)and F,//F ' (b) of U. fasciata under different salinity and pH treatments
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Fig. 3 The relative electron transport rates of
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under different salinity and

pH treatments

Eh B X 24 7 A 2R 04 i I Y i AN B 2 (P>0.05),
M5 I WG R FE A ZEFF7F 14 pmol O,/(h-g)(El4-a).
AHEE T pH 8. 1403, HEUIRR W (pH 4.4) % 3 [%

T A AZEREACE SRR, RS, 10f1
25BN, AR BN 30.41% . 47.62%F

=

s ) —

SN g 20 A [ pH 8.1

3 E

g 'é 15 A

~ [

3= 10 1

g

E.:EE 0

Eﬁ}ﬁk@
salinity treatment
(2)

http://www.scxuebao.cn

A BUEEEZE/[umol O,/(h-g)]

41.79%. fij [7] —pHAL ¥ T £ 5 X 2 o 46 1 0%
BT R AN 1 35 (P>0.05)(K1 4-b)

24 AREILETHREAENREMNENE

TEFRE N10, 2554, B W (pH
4. 4)LIEBNEET§UJ#Eéﬂﬁ’ﬁﬂc%ﬁzﬂc@@
(SOD){F P, il % 73 5124 50.26%(P<0.05) .
18.24% (P>0.05), fHFEEh B 54b 38 T F 3% M )
FEE, WK RN H95.34%(P<0.05), 7E[A]—
pHALFE R, SODWG MW AZEh B Ry, H AL B
BRI SODIE M # AR (151 5)

25 ARVETHRAZENTAHEQNTA
BHESE

FHRXS T 1E % i K pH(pH 8. 1)AL 2T, ﬁ%mﬁ’rﬁ
(PH4.4) B EREM T H A Az TEEAS
(P<0.05)(Kl6-a), IEH W/KpHAMT, %ﬁEmL
FN AR R AR AT E A S s, 235 ngle,
A LEIE B K SR B (25) A BE A N 21.92%

=
& 140 1 a
2
S ® 112 1
8 g a a
z £ 567
8 (5]
2 28 1
o
0
5 10 25
hIE A
salinity treatment
(b)

E 4 TEEMpHAIEFR A AL ITFIER )X &R IR R (b)
Fig. 4 Dark respiration rate (a) and photosynthetic oxygen evolution rate (b) of

U. fasciata under different salinity and pH treatments
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Fig. 5 SOD activity of U. fasciata under different

salinity and pH treatments
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Fig. 6 The content of soluble protein (a) and soluble sugar (b) of

U. fasciata under different salinity and pH treatments
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Effects of simulated acid rain on the photosynthetic physiological characteristics
in Ulva fasciata under salt stress

XU Xiaoting"?, LI Yahe"?", WANG Dong"?, XU Nianjun"*"

(1. Key Laboratory of Applied Marine Biotechnology of Ministry of Education, Ningbo University, Ningbo 315211, China,
2. Key Laboratory of Marine Biotechnology of Zhejiang Province, Ningbo 315211, China)

Abstract: Ulva fasciata, an extremely rich wild seaweed in natural resources, has a high agricultural and medicinal
value. They can also absorb large amounts of nitrogen, phosphorus and other nutrients, and can be used for
aquaculture wastewater treatment and the culture environment improvement. With the rapid economic
development, industrial pollution gradually increased, the effects of acid rain on terrestrial ecosystems and their
harm have received widespread concern, while the effects of acid rain on the photosynthetic physiology of
macroalgae in the intertidal zone have barely been studied. This study was to examine the effects of simulated acid
rain on the physiological characteristics, including growth rate, chlorophyll content, chlorophyll fluorescence
parameters, soluble protein and carbohydrate contents, and antioxidant activities, in hyposaline-grown alga Ulva
fasciata. Three salinities (5, 10 and 25) and two levels of pH (4.4, 8.1) were set in the experiment. The water-pulse
amplitude modulated fluorometer, liquid oxygenelectrode, and NBT, coomassie brilliant blue G250 and anthrone
colorimetric method were used to determine the combined effects of simulated acid rain and salinity on the
macroalgae U. fasciata. (1) The growth of U. fasciata was significantly inhibited by simulated acid rain (pH 4.4),
and also affected by salinity of seawater. U. fasciata grown under moderate hyposaline (salinity 10) and normal
pH(pH 8.1) showed the highest growth rate. The suppressive effect of simulated acid rain was enhanced by higher
salinity. (2) Simulated acid rain (pH 4.4) significantly inhibited the maximum photosynthetic efficiency (F,/F,,)
and the effective photochemical efficiency (F,'/F,,") of U. fasciata, but the salinity showed no significant effects.
The inhibitory effects of simulated acid rain and hyposalinity on the maximum relative electron transfer rate
(rETRmax) of U. fasciata have had also been observed. (3) Simulated acid rain (pH 4.4) reduced the dark
respiration and photosynthesis oxygen release rate of U. fasciata, but showed no significant difference between
salinity treatments. (4) Under normal salinity (25) and pH (pH 8.1) conditions, U. fasciata showed the highest
SOD activity. Under relatively high salinity (10, 25) treatment, simulated acid rain inhibited the SOD activity of U.
fasciata, while under salinity 5 treatment, simulated acid rain increased the SOD activity. (5) Compared with the
treatment of pH 8.1, simulated acid rain significantly reduced the soluble protein content of U. fasciata, but the
soluble polysaccharide content increased significantly, especially under hyposaline conditions. The effects of
simulated acid rain on the physiology of U. fasciata were regulated by seawater salinity. Under the global climate
change scenario, the increase of acid rain and salinity might influence the ecosystem of macroalgae grown in the

intertidal niches, nearshore ponds and the estuaries.
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