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1 NaCLVA T X R, 43 55 7K 44 £
JEZ 40, 45, 50, 55 F1 60, PEHUfEERE, K —5
PSR, JCREK e 3 ITFW T 3R K 54T
By, IEHMEK 35)VE XA,
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B PO A,
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Fig. 1 Effects of salinities on Gracilaria chouae water loss rate
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Tab. 1 Brittleness of the branches under different
soaking times on Gracilaria chouae

ME4FERE brittleness

UL ] /min

soaking time 40 45 50 55 60
5 Vv Vv Vv vV Vv
10 vV vV vV vV vV
15 vV vV v % Vv
20 vV % % v %
25 v % vV % X
30 Vv Vv x x x
60 Vv 4 X x x

VIR AT, xR AR T,
Note: \/ means branches can be broken; x means branches cannot
be broken.

22 HEMBIBEXGEESHIZM
ERALEE 0.5 h BEVEE G A 7 E % RO A2k n
] 2,58 B W 3 52 S VT O A 7 S U9 (P<0.01),
BEER B TE R RO R IRAR L, BRERAE 55 4140
REFRA 55X R4 RO 2254 i 3% (P<0.01);
VLB pH A e B AR BE B Se T R R
(P<0.05), #hEF 55 mhik e/ IMEE 3).
100
90} m=4;x+SD
80 |, a
70 % b
60 b
50 F
40 +
30
20 +

10
0

Je BT A [umol/(g-h)]
photosynthesis rate

C 4.0 4.5 5.0 5I5 6IO
HF salinity
P2 b BEXTMEVEE LA SR 5

Fig. 2 Effects of different salinities on the oxygenic
photosynthesis (RO) of Gracilaria chouae
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B3 EREEXTMETLE pH #ME s HsE
Fig. 3 pH compensation point of Gracilaria
chouae under different salinities

AP 0.5 h KK E 12 h, 24 h MEIT.E A 52k
BRI YAD) R SOLE R Fo/Fn G1E 4 FTR
ERKIRL 0.5 h J5 Y(ID)BfER B34 % 7 AR (P<
0.05). BEVKEERIAIE N, YAL) . Fy/F, 28 m
PR 12 h, BN YA LB EEER
(P>0.05), PK& 24 h, £ ALHAL[0] F/F, (E T

i 2 50 R TG 5 1 25 S K F-(P>0.05) .
07012
= 065
% 0.60
& 055
dn
£ 050 A
£ 45 ™ 120 ¢ A
L —a24h nm=4x£8D
0.40 - - - - -
C 40 45 50 55 60
EFF salinity
070 r b
W 0.65 |
g; 0.60 f
= 055
4o
4 —+12h
ﬂ.; 0451 4 o4 n=4;,X+SD
4 - - : - -
040 40 45 50 55 60
L salinity

Bl 4 FREEXTHETLE YADF F/F, 520
NS S 7[R R ] T R [ b B ) 2 5
(P<0.05); K& F BN [F] —Eh BEAL B R AN [F) Ak 2
IS 1] I A 4 251 22 57 (P<0.05).

Fig. 4 Y(II) and F./F, of Gracilaria chouae at different salinities
Different lowercases indicate significant difference (P<0.05)
among different groups at the same time; different uppercases

lowercases indicate significant difference (P<0.05) at
different time points in the same group.
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FRR T 2200 2 R R (K 5~ 7), #hik
FRRGVTES 0.5 h K8 12 h. 24 h J5 438 B Ab BRZH
[B] Chla 1 Car 7% & ¥ J0 i & 4 22 5 (P>0.05), h
AEFR 0.5 h, FEERERIN Chl a &8 shiE N, Car
TR

EhAbF 0.5 h KVRE 12 h. 24 h ST &R N 3
ZT 3R ORI R 2 1 S A ] 8~[81 10, Fhab B
0.5 h, ¥k& 12 h A[EEHAHEL R MEITE PE & &
255 1 3 (P<0.05), BfiEh BT, R Ss
WA F RAE; PR 24 h, £54bFEZ[A] PE, PC & &
Jo i #1255 (P>0.05),
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r OM%tKaChla
| n=4;x+SD

Mg RafAEE bR TR/ (mg/g)
Chl a and Car content
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Fig. 5 Effects of different salinities on photosynthetic pig-
ment contents of Gracilaria chouae after 0.5 h
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Fig. 6 Effects of different salinities on photosynthetic pig-
ment contents of Gracilaria chouae after 12 h recovery
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Fig. 7 Effects of different salinities on photosynthetic pig-
ment contents of Gracilaria chouae after 24 h recovery
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Fig. 8 Effects of different salinities on photosynthetic pig-
ment contents of Gracilaria chouae under 0.5 h treatment
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Fig. 9 Effects of different salinities on photosynthetic pig-
ment contents of Gracilaria chouae after 12 h recovery
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Fig. 10 Effects of different salinities on photosynthetic pig-
ment contents of Gracilaria chouae after 24 h recovery

SR A A B, PRI K R ETO, A
SIS T RN IR 0.5 h, BEAOCAAETIG R AET
AR, HAR M BIAE T H 280t 24 h BPRE, 506
A AR FRAE AR R B E H K-, 16BH E VL XA
FERAL P EAT —E TR . BRI, 2]
DL 3 A B 32 i A LIS R AT ) TR 4 R
AN K RIS TP, DARIXPAN S Ak



726 Hh [ K R A

%26 &

3.2 HEXMEISXAERNEME

ENE-210) ST R I ) R = e W= -
pH M 5 SR B R B2 T v T R o AR SE 56 251 T
HAEREE N pH AME S KT 9, ULHINMEITE BE AT LA
FHEFIHAKRS CO,, T AFIFK AT HCOS,
EhEE 40 BFREVEE pH AMES TR, UGB R L
FE R R F HCOsm e, #h gk Tt s HCO;
ORI R Ep &Y A 2 A > Wl = P 3 P Sk =N ) STER
RUBP RALEHRILSCR TR, WAL T RUBP
K Pi B FAESE, ST R JRAEIR . A HRIE I,
b0 2 AR X COy WA, FEMTFRAIRE A
i R AL R

Fo/Fm BIAEAE/IN, B2 0 0,651, 2457 3]
FE T, AR R R, R R v AR I B
BRI — eS8 BEER R M VL
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HREAVE 0 JA0 S 1 P2 Bt A2 s ) fry 4 m,
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(B IEA YR B E H K, UL MG VLS o6 A AR Bk
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FEWE BB 9 h, XCRS 1A B, 24 h
WAZ G, B T 8 Eh B 41 (60) Ll Ah, HofhEh i 4H
(R4 R DS HI ] FEAR W IR .
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IFIR A 3 55 % A TG i 3 25 K.
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AN RIE . 26 L ECBIERSED S
b 6T G VT8 Bt AR AR T 5 T ) F 5 (O S0 R R
FEHH, S A R R 38 T G T ML AAR A g 405 B A ]
TE 24 h A9 EMR A, W1 DISR X R v A 2 g
LB T IeiA
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Effects of a short period of high-salinity stress on photosynthetic
characteristics of Gracilaria chouae

XU Han"?, LI Jiaqi* >, XUE Suyan®’, CHEN Qionglin"-?, LI Yang"?, JIANG Zengjie’, MAO Yuze™ >, FANG
Jianguang2
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Abstract: To verify the feasibility of the high-salinity seawater pretreatment method and to ascertain the optimum
conditions for production, the effect of high-salinity stress on the photosynthesis of Gracilaria chouae was studied
using methods from experimental ecology. In this study, branches of G. chouae were incubated at five high salinity
levels (40, 45, 50, 55, and 60 psu) for 30 min, with natural seawater (33 psu) as a control. Afterwards, these incu-
bated branches of algae were transferred to natural seawater to recover for 12 h and 24 h, respectively. pH com-
pensation point, chlorophyll fluorescence parameters, oxygenic photosynthesis, and the contents of photosynthetic
pigments were measured at different salinity levels and recovery times. After algae were incubated at 40 psu for 30
min, the pH compensation point increased slightly, while RO and F,/F,, decreased significantly. When salinity was
higher than 40 psu, the pH compensation point and Y(II) decreased, while RO decreased with increasing salinity
level above 40 psu. The Chl a/Car value was significantly different among the different salinity treatment levels
(P<0.01), while no significant difference was found between different incubation times within the same level of
salinity. Significant changes in PE content (P<0.01) were observed, especially at 45 and 55 psu. After 12 h recov-
ery, the overall F,/F,, value of stressed algae was still significantly lower than of control algae (P<0.05), however,
the value of Y(II) began to increase. After 24 h recovery, the photosynthetic indices of stressed algae including
F./Fn, Y(II), Chl a, Car, PE, PC, and Chl a/Car were close to fully recovered. This study indicated that the algae
can adjust its photosynthetic characteristics under high-salinity stress, and as a result its photosynthetic parameters
are able to return to a normal level after 24 h recovery. In conclusion, the pretreatment method is feasible, and
exposure to salinity of 50—55 psu for 30 minutes is a suitable treatment condition.
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