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6 NRFI AL BRI A RAR AR ARG Hrn, ERAN. OHE SRR
REAR RS RIAK AR Kk R Ao b Ak £ A L H ¥4 (P<0.05) , & S AR E 3w
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YRR FREFDGIRSR B2 HP P SCHE R 3R
I R K RZ IR EE — AR 30~35 Z 18], 5 52 [ /K 8k
TR AR SEMA T FEAR . R AR B R Eh 255
M SR 40 96 9 14 A R AR B AR A AR i, 25
ER AL BEXT R R A0 5% ( Gracilariopsis longissima) Y
R 2R a KHE MR ML E A& R
TC 5B R (A A A T 25 B RE R
ST RS M AR R B R A, 15 R BEIAEE N H
A TR R £ R T R, I IR R TR
26.98EL B B FE A MF T VLB & ( Gracilaria ) 3 25 By
e AR ER a BH B S 2RI 1 AY B RS
HAKER BoKAE Y 6 0 AR o3 & B o 2 A
B 524 28 £ B A B R F o R R OME 1 R
( Chaetomorpha valid) W %5 & A= K R X Ho e Kol
BRFERI R E R ;24,84 A A
™, # e BB 8 ( Sargassum hemiphyllum ) 411 T
AR A BT o 1 KRR A B R & & e, 17.01
19.62 F J32 4b 1 fd 5 1A 7 = MY S R ADL & (R
BRE N 10 A T SR E R (UL
va prolifera) WEEZE a FIMEEE b 1A R, X Hig ok
FeA TR R E R deal W, KR
TR AR 8 o 137 AL o A7 A B S A A A) 22 S, OB RR
SREE 5 52 B KR H R 25 S e, R T
W ARG B VR ] 2 00 T B 52 ) oK # i
WAERKER OCEEME ORA NS A
RO R AN K I T 5 2 B AIK O IR R R R
Mg AR R Z B DA O R SR
Fhmg S0 R &Z B i SN R RRAE L 5 Ak,
ST | 4 B 7 5% ( Undaria pinnatifida ) B9 5%
At F 7% P HR T AR
RIOCG R T REIOCSET A sk e
32 ( Gracilaria chorda) W64 H R K> 58 HF
# (Ulva linza) B)ECA R R KOE A & 777 %
TR W E vt A RN P I R R
RO R B 3065 1F F 52 i B b
Sk

T E A R T e A i 3 A= ) K 2R 4ot
e o L A1 Y (S s e e
YEFIRIWTSE AT IRIE . 53 5b, I 4F K 32 Mg FR 2= 10 52
W) , A 5 Rk 5 e 0 8 7 B 5 R R B e B R X
SRS R R A E AR E Y R, Hh kg
T B4 S B O I 5 B R 3R 2 B AR A i o T
DRI, A A BEFSEAS [R] D' B R B RN 3k 2 AL B 25 1 T
FAERAE R RIS EADEE AR & /A
A, LIS 75 1 O A 2 R S e 0 B AR E

AR SR, DA T 7 A R 21 i 28 14 AR B i {1 P S
TS A TS/

1 MRSk
1.1 MHRRIEFREMNH

Te SRR 1 A A 3 VL 2 5 T Bl R e
TEHR(26°25'N, 119°41'E) , AR G LR AF AT 7] 5255
25, I DB 7K g et AR T B B2 AR AN T
PRIE (21 A BB A D AR B 2~ 3 em 1Y
ANBE BT Pro BE R0 K K R A IR
2920 C JEIEREE A 120 wmol/ (m® - s) DGR
12 L = 12 D B e R FR48 ( GXZ-500C , T VT
RS th R 1
1.2 EEN&It

S O RE R B AR BE S BRI AR R
e R 25 e 0 Sk 5 T S S o M I 500, i
I (lower light intensity, LL)30 wmol/(m* - s) Fll
156 (higher light intensity, HL) 120 wmol/(m® - s)
PIANIK -, A O BEGER K T 3 B I ER (lower
salinity, LS) 16, H £k ( medium salinity, MS) 24 ( B
LR Y AR L= iR (higher salinity, HS)32 =4~
RS B 4k 6 O R B R $h B 4 45 (LLLS,
LLMS LLHS HLLS .HLMS HLHS) , &4 &% 3
ASEATRE . K5 (0.20£0.01) g WK E T Pro 1557
B KA KA 500 mL Fr IR fEIRE 20 € O
JAAM12 L s 12 DR REGC ISR FRAR Th 55 5%
R 1 G

DL HLHS AbBRZH g3 I8 3l i 7E R A 3 i
S ANA]ZE R R SE B 120 pmol/ (m? - s) Fl
30 pmol/ (m® « ) ZKF-HYG IR EE . ARAEA[R] L 5]
TG MR RNZE KRB 16,2432 $h K- 1 16
Ko JGHRSE A I TE SR O G AT A8 I A A
(QSL-2100, 3 [# Biospherical 2 ] ) , 17K £ B 70
ER PRI (LSI10T, M 8558 TRk
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1.3 MBEXERERHNE

BEPRIAE 1 IR 6 MNMEBRAUR TR i, FR
ST, I K AR A T K S T ok
AR JZ BRI K A I TR)S B R — B, BRIk
() — NH5AE | A48 1R 22 | (] N Ay i 20 %o e dA A=
VG ER I  , R A a HTER I Y ARE T
5 T A B B A X A 1 8% (relative growth rate,
RGR, AN %/d) :

RGR =100 x [In(W,/W,) ]/t (1)
KD W, R REERBR (g) , W, 3R
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IR BT EE (g) ¢ 2 WAR R 3R R (d) o
1.4 MEERAXSHBNE

FIHFH7l PAM M2 R 90 (AquaPen AP
100, #E 5 PSI 24 W] ) W& 6 A4k P41 e 20 5 1 i
BFEIOCSE, KRR 15 min 5, B T8
FEotnm e KA ROCE & F =R Y() ], 78
AR [0,10,20,50, 100,200,500, 1 000
pwmol/ (m?* - s) ] T M & P 3 S g B il £k ( rapid
light curve, RLC) , ‘PR 3 5% i [ il 26 42 i Eilers
AT O 5 55 A X E A 8 R 56 &R AT A
G tEALWT .

rETR = PAR/(a X PAR® + b x PAR +¢) (2)

(2) H o rETR 2 B4 16 A X H 4% 3 1 %R
PAR JEW & FEAE G5 [ mol/ (m? -
PESHL

RS NI/ W = A NG OB o DO N R e B
F(rETR,,.) JCREFIFHECE (o) FURADER [ E,, B
{24 pmol/ (m? - s) ]

s)],a.b.c

rETR,, =1/[b + 2(a % ¢)'?] (3)
a=1/c (4)
E, =rETR,, /o (5)

1.5 A i ER A0 A IR R A i E
) FH Y RH 480 B % (YST 5300A , S5 [8 YSI A )
W 6 ™ Ah FRLH P 200 35 1) ¥ A 3 30 I I TR
FRECHT, (T R B SR A B2 1 em B BEEL,
R BB 7, 4 B TR AL 1 h DL,
BEFSFREL 0.1 g A A7 HISEAA B A B by Al v |
hEA 8 mL iR AL, i I IR A P14 ( DHX-2005,
A Bt S RRAS s il s A PR ) ) 5 B g Al v 4% 5 11
MEEEHITE 20 °C, FRREIE LY 20 min Z 5, 75 B HE
A FICSR RNV AE T O,k AL, BIIEIGE R [ R,
PARA pmol/ (g + h) 1, Gl VA PR AL SN RO BE R
JEE 1 5 22 AT 5 Sy A ) B 2, AR AR R SR BRI il
SRRV AT O, W AR L, Bl LA ER[ P, B
A pmol/ (g - h) ],
1.6 BESENNE
FREL 0.05 g 2247 e M E T 5 mL Jo/K S
H,4 CHEALHE 24 h J5 IR BT W, FIH 6
11 ( Ultrospec 3300 pro, Je [543 P4 T2 7] ) 43530 I
E LI WAE 470,653 666 nm I K Ak 5 OEAE
WPE T I AL R GER o KHE PENE
=0,
Cos = 15.65 X Agg = 7.53 X Agy (6)
Cep = (1000 X Ay + 1403.57 X Agg
— 3473.87 x A, ) /221 (7)

ﬁ(6)§<7) m:cchla%nfé%% a /E‘i\%(mg/g) H
Ccar%%ﬁﬂfg f\?/ﬁi(mg/g) 34470 Asss \A666§}%IJ%
470,653 .666 nm KA GIE

SR FEALAMCATF JE8 5 00 5 388 20 26 1 AR 7 e, AR
0.10 gFEAR FAFER h 7/ W , #8210 mL B%
FRZE K (0.1 mol/L, pH=6.8) BB .0, T
4 °C'F 5000 r/min B.0> 15 min J5, B EE R, F
FHA 6 CBE 143 0 % 35 A 455,564,592 nm
WAL WG (E, WL A A A
TR
Cop = [ (Agey = Agyy) = (Ayss — Agyy) % 0.2] x 0.12

(8)

K(8) W Cpp WA HEAR T i (mg/g) 545, .
Asgy Ayss 732 592 564 455 nm ARG
1.7 HESIT RS

Fr A s F O S8 (H = 45 22 (X 2SD) &R,
FIH Origin 9.1 5 SPSS 26.0 43 51 % 52 56 %5 4 i
TEE 553t 081, SR K-S, Levene i 55 %6 )5
YPEE AT IE S Z 5 b, A Tar-
key’ s Z H b8 B J7 22 50 B ( One-way
ANOVA ) #6556 kb B 20 18] /) 88 1122 22 5%, F FH XL
& J7 2243 1 ( Two-way ANOVA) ¥ 56 ' 5 F1 3k
BEXF I M3 W) RGR Y (1) rETR, .o E, P, R,
ez a I E MR WLAEA S BN EAE
. DL P<0.05 1ER 22 5 W 2 PEKF

2 R 5vHe
2.1 AELETHEINEREZTL

U 2R 7 22 4 B 7, ' RS 5 R 46 B X6 e
WS YA XS AR K R W 5, H 35 &2 |
YEH 3 (P<0.05) (£ 1), WE 1 s, 17—
JERRAIE T, AR X A K R B 2 B RS i 2
B ST e S AR Y B A R R A Y AR R AR
T I8 B S AE, 0l (8.19£0.76)%/d
(LLMS) .(9.83+0.31)%/d ( HLMS) , H %5 £k 4b 33
ZHr 47 10.38% (LLLS) . 15.38% ( HLLS) , %
HH 6 A 35 2 R AT A e A0 0 ) AR IR b 7
A X AR R E L T Rk A (P<
0.05) , K& 1@~ 51.89% ( LLLS) .54.11% ( HLLS) ,
TR B AR e AR AR A FEARER
BEFR AT ARG A B AL 5 w5 ' b 3 2 T 35 1R 1Y)
AR AR AR TE 3 M 22 5 (P>0.05) ; 7R R i
MR R ER R IR AR, AR Ak P A AR X A
KR B E KT RDOE AL BEZH (P<0.05) , B0 43 51
9 16.68% .12.91%
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Tab. 1 Two-way analysis of variance for the effects of light intensities and salinities on physiological parameters of G. lemaneiformis
G HhE DI N S B2
TH
A B F B A Bz F B H F WEE | AmEE
RGR 1 219.10 <0.001 2 47.67 <0.001 2 56.96 <0.001 12
y(n) 1 54.13 <0.001 2 5.69 0.018 2 14.35 <0.001 12
rETR, . 1 16.88 0.001 2 49.35 <0.001 2 46.99 <0.001 12
a 1 106.72 <0.001 2 9.75 0.003 2 0.21 0.810 12
E, 1 139.18 <0.001 2 16.13 <0.001 2 23.74 <0.001 12
P, 1 102.79 <0.001 2 702.05 <0.001 2 4.40 0.040 12
R, 1 2.94 0.110 2 208.50 <0.001 2 0.79 0.480 12
Cena 1 0.75 <0.001 2 210.06 <0.001 2 16.96 <0.001 12
Cer 1 1.25 0.290 2 6.13 0.015 2 0.76 0.490 12
Cpg 1 1.53 0.240 2 293.25 <0.001 2 16.05 <0.001 12
1200 SN0 AF R R IR AR IS E W H0.32+
LL S PRI
000 ML © 0 . 0.03, & & & TANFh AL B 41 (P<0.05), 3 & Ky
< I =T 60.00% , 5 5 B2 i 21 FE AR AL BE2H T 12 3% 22 5+ (P>
o 4 c N S o
g 800 I c ! 0.05) , Ak, £h 55 i 24 B AR A IE 5 45 38 1% 35 4% 14
¥ coo] AW b3 A TR b T 20 [ S A O A
ﬁ4m . 2 T T 2 (P>0.05) s fEIT R FE 41 F
rog VT T N S Refe =, N7 3257 e =n B
& i IR ST O 2 BT 7 5 T ek
2001 HZH (P<0.05) , ¥4iF N 33.33%,
0.00 0.50
LS MS HS LL
b4l HL B
. 0.40 4 T
Pl ARTRARE T A ARG A K i [ ] |
Fig. 1 Relative growth rate of G. lemaneiformis under m 0.30 4 J I I
*
various conditions N a
ARG LL 50 A F 1S S HS S0 3001 25 57 ) £ 020 == &
F(P<0.05)  RRIKGFRCE HL S F AL T 1S M HS b :
Rb I 2% 5 .3 (P<0.05) 5+ " AR — 4L B A& PFF LL A 0-107
HL b3 [a) 25 5 8 3 (P<0.05) , T,
0.00
LS MS HS
22 AEEBETRAESHEN il

XUH 27 2250 B B, Ol BE iR B A ER B X6 g 20
KMAROCG R RAAERE LW, H 88 H
YERB (P<0.05) (£ 1), W& 2 Fios, T L
RN B SRR, IR A RO A B TR
S B R X A A [R] A AR bk B, RIS T
Ja A, 76 A8 B3 2 BRI 55 25 0 T 3K B o
0.38+0.03, LIk Eh b 321 | 5k b 3820 45 5i1) b 5 4
% 153.33% 26.67% (P<0.05) , ZWHE 41 T L
JE 30 M R = A A RO A TR, 1
AR FR R T R A RO A 7RG 5L

K2 AR R AR A RBOE G T 4
Fig. 2 Photosynthetic effective quantum yield of

G. lemaneiformis under various light intensities

RN L A 3 R SERE R FRCR A
ok R PRGHO G B i 2R AR gk 2 iR, WA
R 20T R, Ol BER BE RN ER B X e 0 A Bk
AHXT L FE 3 R G RE A AR FIiR DGR A
R (P<0.05) , 5 28 H A FH 10 3 52 A d5e KA %
HL 1% 338 SRR AR (P<0.05) , X5 G HE R &K
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REWFFN(P>0.05) (K 1), Wk 2 Pz, 1
— IR T B GRE R HRCR BE 2 48 B 3 0 2
BN oo 2 i e L ) SR o= e = G R NN
Toe KM FL 1~ 336 3 25 R R IG R it 25 66 88 184 o
L SOGRE A AR AR R B A2 A e 35, Je Tt e e
TG RO CER IR AT, BE A S5 B 58 0, fe ROAHXT
T 3o S SR T AT, TR RO S BRI S FH ., It

AN EMRERIE TR A T AR CAL B Y B K AR L
b R B E & T ROt (P<0.05), 1 iR
84.02% ; I IGCARFRAH (4 6 REFI HACR B E 18T M0
AEBRZH (P<0.05) , F#IE 50.00% , [F]—3h R, 8%
b P2 S R B 10 RO B HE e A P 4 S R R
306.85% ( LLLS) .63.10% ( LLMS) .112.01% ( LLHS)
(P<0.05) ,

x2 AELETEAFEPEAEXEFERER SR AREMBALE

Tab. 2 Maximum rETR, light utilization efficiency and saturation irradiance of G. lemaneiformis under various

light intensities and salinities

AbFLH B RARXS o, 1% 328 R JERERIRCR ARG/ (pmol + m™ - s7")
LLLS 32.81+1.43%* 0.06+0.01** 603.15+74.12**

LLMS 27.01+1.59" 0.09+0.02"* 316.68+51.01"*

LLHS 17.22£1.91° 0.05+0.01** 328.19+35.91%"

HLLS 17.83+2.494 0.12+0.01* 148.25+23.80*

HLMS 29.48+1.98" 0.15+0.02* 194.16+31.85*

HLHS 19.37+0.88* 0.13+0.02* 154.80+34.42%

T AF/ NG PR LL IR AT LS MS HS AL BRAI 225 B3 (P<0.05) , A FRIARE FHRAUER HL SR T 1S MS (HS AbHT ] 2% 57
#(P<0.05) ;" "KM — L4 LL A1 HL AbFi ) 22 5% W 2 (P<0.05) ,

2.3 AEAETEEEEREMFRERTWL

ERRE AR e 38 HAE I 2 A e AR Y
AR (P<0.05) , #h B 5 2 52 ) 2 0P g R
(P<0.05) , 't HEGH AN — 35 28 B F G H I I 3 52
TCREF(P>0.05) (£ 1), WK 3(a) iR, 7
— IR B ER RN, SR A R R
Hh SR AR R R A [ ) AR Ak R B BISE T e
%, FEER RS Y BEAR S F 55F N iR B EE, 73 5k
(22.80+0.54) pmol/ (g + h) (LLMS) . (26.23+0.16)
pmol/ (g - h) (HLMS) , H. 5 £h &b B 20 43 57 42 5
11.49% .10.35% , 3% B £ J3 1438 24 B AR 42 55 T B 200
SR A B TR R — R AR T IREh AL 3 1Y
LA HR I EL T =3 AL 4 (P<0.05) , B R R
42.69% ( LLLS) .43.79% ( HLLS) , & B 5 & i< {IK
TSRO G B TR, Ak, Rl—3R T 0
Ab PRZE AR R G B R i S IR T R OB BRAL (P<
0.05) , P& 1EH 12.28% (LLLS) . 13.08% ( LLMS) |
13.97% (LLHS) , 2% B 't Bl a8 5 BP0 il T Je 20
RS RS Sy

WE 3(b) 7N , A0S0 1 W I 56 B 3 34 Jon
RIS T AR 5L E R TE
TRERRG 5 25 T Ak B, 4351 (27.75£1.20)
pmol/ (g + h) (LLLS) .(29.60+1.50 ) wmol/(g « h)
(HLLS) , Lt i 46 Ab B0 43 53] 45 5 20.92% ,28.19% 5

TEFR— GO AIE T, £R B30 2 3 A0 Ak FHL 2 (%) I W) 3o
KRBT EHER AP (P<0.05) , FEIE N 37.12%
(LLMS) .33.78% (HLMS) , It4k, [F—h BT, B
SRR T80 R AE AN [ 't 5 J3E 4k B (R] G (35 8 1k
(P>0.05),
24 AREVBTHEEESETHL

BN 119 S R (SRS A1 1B i
MERE o i, 3hE W m LN MRS &, &%
M s AR B LA S & (P<
0.05) (% 1), WK 4(a) Fim, R —Nm AT,
Bl R BRI, 2R 3 o O i S IR S A A KGR
A A Y AR Tl #e B0 SE T Jo AT, FE AR R I >
BRI T B 2 E A, 4350 (0.16£0.00) mg/g
(LLMS) .(0.17+0.01) mg/g( HLMS) , Lt /&5 3h kb Bf
AT AN T 11.36% 32.56% ; 7E [A]— GRS 1F T,
RERAL A Byt 2 R 2 & i B E (IR T R dhab B4
(P<0.05) , MR~ 46.15% (LLLS ) .20.00% ( HLLS) .
BEAN  ERRETE YRR R SR b PR 4R R a B AE
AN]SR 3 (] A A 2 25 5 (P<0.05) s {IREhAb 4
FINTEEEE a i e AN RDGoR AN B R 25 58 W 3% (P>
0.05), W& 4(b) Fiw 0% MR G RAA R
HEITE R EA(P>0.05) , GiE 4(c) Fn, BELLE
& AR B IS G BEAIR, SR o & i
AR AR ] e B RS 55 45 T iR B
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(LLLS) 42.42%(HLLS) , BLAb, 35 TE SRR | m ik
ALFREH LT B [ A e AN R REAR JEE [RI A7 7F 1B 3%
#£5(P<0.05) ; fRERALHRL P41 3 S e AR DG
MR B (R TC 2 35 25 57 (P>0.05)

18,5394 (0.57+0.04) mg/g(LLMS) . (0.70+0.05)
mg/g (HLMS ), b 5 £k Ab B 20 53 51 36 i 32. 56% |
112.12% ; FE [ — DGR A T AR A FRAH ()35 41 2R 1
TR ERT ES A B (P<0.05) , FEE 4 60.47%

30.00

45.00

LL . B (@) LL (b)
7 25004 L_HL b c - UMCm
= o * T 35.00-
; - C ,g ’ A
! _ a
% 20.00 Z ., 30004 % 1
S ~ 25.00- C
5 15004 g
= 2 2 20004 .
2&;! 10.00 E;E 15.004 g
RE) § 10.00 1
5.00
% 5.00
0.00 0.00
LS MS HS LS MS HS
AbERA AbFRA
Bl 3 ANFRALEETR e 32 A5G A R I R

Fig. 3 Net photosynthetic rate and respiratory rate of G. lemaneiformis under various light intensities and salinities
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0.08 1

LL N B (@) LL ()
0.18 4 HL b I . 0.07 4 HL A
0.16 N . — I
~ T 0.06 1 a
Lo 0.14- I b A
: 2 0.05 A I J
e 0.12- g 0054
£ b= I L
B 010 A : @ 0044 = ] J
€ oo @ i
i T | = 0.03
_%”“5 0.06 =
= = 0.021
0.04 K
0.02 0.01+
0.00 0.00
LS MS HS LS MS HS
AbFHA AbFEA
1.00
LL
0.90 HL
0.80 B
T i 1
2 0.70 b 1
2 0.60- T .
B 0.50- c
& T
I 0.40-
HHH 0.30
Y - T
® . A
0.20 1
0.10
0.00
LS MS HS
AbPHLH
4 RFEAEETFRICEATRER a JHE NERMBAEASE

Fig. 4 Contents of chlorophyll a, caroteniod and phycoerythrin in G. lemaneiformis under various light intensities and salinities
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2.5 1itig

ER YA A X TR 22 B0 e ok B A 2 — b
8, S U A S 5 R AT S A= U ik ) Ak
RO A R RN G R . RACEN
FHXS AR A R AFOG G R TE MS J R 5600 T 183
R, R WL B YRR A e R R A e, X Fh
I AE 3G 46 0 VL ( Gracilaria lichenoides) ™ 20t
TR Gracilaria corticata® A R h A
i, BEAE RGN, MHER R o MIPLAEN S ER
B e T B AR A a3 S ARXS AR R e
A R ] FEARER G TR AR N AR, 3R a2
RIEFR A T e, R ERER a FRLLE H 2K
JCREFEAL AL A RE R S (LR | i RO A1EH]
BYIASEDY  FEARERIE R AT ARG
A AN, e B ER B S AR 25 B AR AR i e & 1k
e, AT RESR H (R it FRESIR M Py E il
PR B B 2R O R I PR B A — ik
G ISR E a LRGN AL PR AR R
FEMMET  BeAh, R 1S 1 R S e 205
(R B AR X AR G B 8 AT R 5 A T 4t 185
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Effects of light intensity and salinity on the growth and
photosynthetic performance of Gracilariopsis lemaneiformis

WANG Jinguo'?, CHEN Zeyu', SHI Mengqi', NI Jiaxuan', WU Hui', JIANG Shuying’,
HUANG Jingjing', WANG Jingwen', ZHOU Wei'**

(1. College of Marine Science and Fisheries, Jiangsu Ocean University, Jiangsu Key Laboratory of Marine
Bioresources and Environment, Key Laboratory of Coastal Salt Marsh Ecosystems and Resources, MNR,
Co-Innovation Center of Jiangsu Marine Bio-industry Technology, Lianyungang 222005, China;

2. Lianjiang Luoyuanwan Gold Medal Fishery Technology Co., Lid., Fuzhou 350512, China)

Abstract: Continuous rainfall has directly caused changes in light intensity and sea surface salinity. In recent
years, the cultivated output of Gracilariopsis lemaneiformis in Fujian Province has fluctuated greatly effected by the
rainy season. To reveal the mechanism, three salinity gradients (lower salinity, LS: 16; medium salinity, MS: 24;
higher salinity, HS: 32) and two light intensity levels (lower light intensity, LL: 30 wmol/(m® - s) ; higher light
intensity, HL: 120 pmol/ (m* + s)) were set to study the effects of 6 different treatment combinations on the
growth and photosynthetic characteristics of G. lemaneiformis in this experiment. Results showed that firstly salinity,
light intensity and their interaction had significant effects on the relative growth rates (RGR) and net photosynthetic
rate (P,) of G. Lemaneiformis ( P<0.05). Appropriate reduction of salinity (MS) and increment of light ( HL)
were beneficial to the thalli RGR and P
tensity and salinity had significant effects on effective quantum yield [ Y(II) ], maximum relative electron transfer
rate (rETR
0.05). Under HL., Y(II) and rETR,,
between light intensity and salinity had only insignificant effect on oo (P>0.05). The last, salinity had a significant

.» while MS significantly inhibited respiratory rate (R,). Secondly, light in-
), light energy utilization efficiency () and saturation irradiance (E,) of G. lemaneiformis( P<

increased firstly and then decreased with increasing salinity. The interaction

X
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effect on the content of photosynthetic pigments of G. lemaneiformis (P<0.05). Under the same illumination, the
thalli pigments increased firstly and then decreased with the increase of salinity. Under MS, HL significantly promo-
ted the synthesis of chlorophyll a, the interaction of salinity and light intensity had a significant effect on the chloro-
phyll a and phycoerythrin contents of G. lemaneiformis ( P<0.05). Further analysis showed that the appropriate re-
duction of salinity under sufficient light conditions promoted the algal photosynthesis and the synthesis of photosyn-
thetic pigments, thereby promoting the growth of G. lemaneiformis. When the salinity was too low (LS), the
growth , photosynthesis and pigment synthesis of G. lemaneiformis were significantly inhibited. Therefore, the culti-
vated output of G. lemaneiformis in the rainy season may potentially depend on the changes of light intensity, sea
surface salinity and their coupling effects.

Key words: marine biology; Gracilariopsis lemaneiformis; light intensity; salinity; growth; photosynthesis
performance
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