537 B55 12 1
2013 4£ 12 A

Koom o R

JOURNAL OF FISHERIES OF CHINA

Vol.37, No. 12
Dec. , 2013

X E %S 1000 -0615(2013)12 - 1801 - 06

DOI:10.3724/SP.J. 1231.2013.38703

BIEMESERFGTEN E MRS EEN BT

BEE, FEE, R, KEA, EXH, £ #, TIF
CHR L K 77 Bk 22 00F 50 e 30 ¥ K IE S I, A i v vl P R S R e S %, LR 5 % 266071)

BE: AFARAFALBEEMAAREELEKNE R, BFTHFANEFEELAAXEN LR
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¥R

R 32, O sR 100 wmol/(m® - s), % & #
12 L:12 D, %5 24 h, 8Kk 1 K.
1.2 LWigit

SCERAPRHIE 3 L 4EIEFarh (A 2.5 L i
IEKTE I A SREK) , T GXZ FRERDE I 746 (T
POLrdlE T, i) th R SR B R o T K 1
g AR E ) , M K40k 1 /K (TCHLA, DIN ¥ B2
32 pmol/L, JEHLES, DIP ¥k & 2 pmol/L) , f51iF i {4
ARG R E R AL B IR IR S A S5
Frit i —3. JesRi% 50,100 1200 pmol/ (m” -
$), £ 3AER . R AL PR ERIES AR
EHEA 1 A, A F O 300 mL/min, K FE 10 d
Ji R e 20 S R AR O A R 3 O AR SRR
PSR RO R (Yield) (44K a(Chl. a)
FZEEHE N2 (Car) & 5 55 A HHE AR
1.3 WEFE

A Ky e AHXT A K 3 (relative growth
rate , RGR ) il 1o I 5 S 56 ) 46 ) 3 14 1 8 e (W)
MG AR MR E (W,) , FI A X RGR (% /
d) =Ln(W,/W,)/t x 100 i} % RGR, H ¢ Jg 1%
FrIA], B d

SRR 8w el MR 7 10 d Z
J& R A HL AR ¥ (Hansatech, 9 [ ) I 5 8 20 3¢ 1Y
J6E TR S NI FE A R g Julabo fE IR AR (75
) KB E IR R 20 T, U5 R KA 4T, YL R
JERDb R 71 (Li-250A, S =) Ml g o oG aE Ky
0 ~800 wmol/(m* - s), 4 Y [ B JiF FH 6 400 3% Ay
0.03 g(TH ,FW) Ze 4y, W 2 mL 13 8 K
PR (pH 8. 1) o BEK 19564 1F Fl—o6 58 mm 1z it
g(P-TH&) @A P, =P, xtanh(a xI/
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SEHZK R it 4 2 %¢ )6 {X DIVING-PAM (WALZ , &
) B SR A Bk Wincontrol il 5 3 40 & 4l
(PSII) iy Yield, ] 0.3 pmol/(m* - s) % 9 #1%
WA 4 5% 68 F, , 75 46 Ak o 6 000 pmol/
(m® « ), FFLEHE] R 0.8 s ¥ & 15 K6
F o ¥R A LT R PSIIY Yield:

Yield = (F! —F')/F'

ket xaTwale ERLE 1045,
PRECUE 5T A1 0. 25 g, BT 5 I AT BA
TP A7 S b R BR B85 83 K e 3 mL f) 80% P
il , UK 203, W5 Ab 0 8 30 min, SR 5 6 $2 OB
JEFE 25 mL pRR @A B E R M ORI
WHEA) 5, M E 663,646 510 F1 480 nm T [ W
B, LA 80% 1Y N i /F g 25 1 X i, Chl. a Al Car
TRIEARXMTE

Chl.a(mg/g) =12.21 x A, —2.81 x A,

Car(mg/g) =7.60 x (A, —1.49 xAy,)

Gt oA SEEUE R SPSS 13.0 4t
TR R A7 B b 38 R SE it 5y Br. F One-Way
ANOVA i T-test 73 #r 22 5 1Y . F K- (P) , %
B E KN P <0.05,

2 45

2.1 EMEMEK

15 3 PR AT , FEAIE TR e A B AR 1Y
AR A K R B B e EE (P <0.05)
TCie 2 i 1 IS8 F AR B, 68 3R 10 B AR A X A
KR E R/ TOGR TR EAA (P <0.05) ; 7E# 1L
AT SO E O Ak 3 0 ] AR ) AR
YAERKF (P <0.05), MERIKMT, &S
M ERARE(P>0.05) (K1),

[ (] #1E non-aerated
" M 72 aerated

AN A K2R /(%o/d)
RGR
S = N W A N 2

LL MH HL
J45% light intensity

1 FBIEfMFESAAMAXUAR 3 FLEAE
[LL:50 pmol/(m* - s) ,ML:100 pmol/(m’ - s),
HL:200 pmol/(m* - s) J#EF T
RMFEEEREH TN
REBUHL RN =D FEL MR %, T
Fig.1 Changes in the relative growth rate( RGR) of
G. lemaneiformis in aerated and non-aerated cultures
under three light intensities[ LL ;50 pmol/ ( m’ -s),
ML:100 pmol/(m’ + s) ,HL:200 ymol/(m® - s) ]
Error bars represent standard errors of three replicates, the same

as the following
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2.2 EAMFHINKAEREHE HEDLA 2 (8] 22 5 AR (P >0.05) . fEHOL
TEM IEMEURE SRR A ORI R, iR MDA U R SR Y P, B35 R Tk
() P o BHT T AROCAE FRE AR P Fl o B BESR R RYBEMA(P <0.05) , 1M 78 W IOE T & 1R0
FRT MDA B R EER (P <0.05) it SEHRAREFEZI(P>0.05) (K1),
F1 EFRRMEFEGETERAENLBMAMLE (P-1HE)HSH

Tab.1 Parameters for the photosynthetic responses to irradiance( P —I curves) of

G. lemaneiformis grown under different conditions

I~ o/ R/ 1./
[pmol/(g-h)] [mmol/(g-h)/pmol/(m*-s)] [pmol/(g-h)] [ wmol/(m? -« s) ]
LL 68.8 £4.2 0.47 £0.06 -20.1+3.7 146.1 £7.5
1k
ML 77.6 £1.8 0.56 £0.03 -19.7 1.6 138.8 +8.9
non-aerated
HL 88.9+£3.6 0.58 £0.05 -25.6£3.2 152.8 +12.5
LL 74.4 £5.7 0.49 £0.08 -17.1£5.0 150.4 +11.8
Fa
ML 90.2 £3.4 0.61 £0.03 -15.7 1.6 147.8 £10.0
aerated
HL 96.4 £0.9 0.63 £0.01 -20.3+0.8 152.4£7.6

FE 3 PG AT R A R E I O SOt M ER AR E (P >0.05), £
R P/R (O &5 /E 5 I A (D) (P < By FR AR Yield F2R A R2E (P >0.05) (K 3),
0.05) . 7EFR LI IR T, POCA ME AR P/R &

FHm T T R (P <0.05) 1M 78 ## 071 Eiﬁi non'tazfated
SYA /, R L —{, aerate
IR, B X SR P/R 2 A g 3% (P > o 0.6
0.05) (K 2), 205
M 041
8r %?;f |
7 L (] # 1k non-acrated = 0.3
6 | M 725 aerated § 02
st T o1t
& 4 0 : EEE—
A LL MH HL
l JG5& light intensity
N
T B3 B RESERETRUR 3 MEBAT
0

1L ME = [LL:50 pmol/(m’ - s) ,ML:100 pmol/(m’ - s),
M58 light intensity HL:200 pmol/ (m* - s) J#5% T
A Yield HE L

Fig.3 Changes in the effective quantum efficicency

B2 FBEMESWEAHANUK 3 MALEAKE
[LL:50 pmol/(m’ - s),ML:100 ymol/(m* - s),
HL:200 pmol/ (m* - s) [ % T
EAEAEIERSFRERLENETL

Fig.2 Changes in photosynthesis and respiration

(Yield) of G. lemaneiformis in aerated and
non-aerated cultures under three light intensities
[LL:50 pmol/(m* - s) ,ML:100 pmol/(m* - s),

HL:200 pmol/(m* - s) ]
ratio ( P/R) of G. lemaneiformis in aerated and

non-aerated cultures under three light intensities 2.4 jﬁﬁﬁiﬁgﬁ%ﬁ@%
[LL:50 pmol/(m’ - 5) ,ML:100 yomol/ (m - s}, B2 3 (09 K M 9 Chl. @ AT Car 4 it
HL:200 pamol/ (m” - 5) ] VR A, 75 0 A0 FRSE AR Y ChL. a 6t 5 B 16 T
2.3 BAEHERNRNEER R F R EEAR (P <0.05), A5 X B IAW

IR R AT, e m sk Chloa A1 Car S REE MR 3% (P >0.05) (K
Yield 2% % FAOER P F sk (P <0.05), 4o
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[J # 1l non-aerated

0.30r
W 72X aerated
0.25r
& 0200
g
\‘;E 0.15r
O
% 0.10f
=
0.05r1
0 1 1
LL MH HL
JL5& light intensity
0121 (] #+1E non-aerated
MW 7S aerated
0.101
o
2 0.08f
E
% 5 0.06
£ 0
B 0041
=
K 0.021
0

LL l MH I HL

JL3& light intensity

4 BUEMESERAXUAR 3 FEEAE
[LL:50 ymol/(m* - s) ,ML:100 ymol/(m® - s),
HL:200 pmol/(m’ - s) J5% T
EAXEEBEEENTU

Fig.4 Changes in the photosynthetic pigments of
G. lemaneiformis in aerated and non-aerated cultures
under three light intensities[ LL:50 pmol/(m’ -« s),

ML :100 pmol/(m’ « s) ,HL:200 pmol/(m’ - s) ]

R 4

AR AN N — R 9 A B A A S 80T A 25
BRI o B A R DA B 5 v i Wi T BBl
Fro6a Ve R, W K Hh i ¥ i T ALK ( DIC) ¥ i 2y
4 2.2 mmol/L, % Pl HCO, fl CO, ¥ X 47 7F
(>90% ), WM EHE KM K I A B
DIC #1{#E,pH EJt, S EUK ik HCO, FiI CO,
FRAERAR X MR 2K A 2K R U A
Wk AR KR RS ERRE T Ak
R, T8N e 03 1 A K RO A A TR AR
YER . 5 EAH T, 580 RE 150 e 25 5 19 AR X AR
K 26.85% ~40.56% , X FEE P N HEMAOE
G AR FHTH AR K AR o oK B 1 TC ML, 7™ 2 K i 4R
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S FRI B, TTRE L TR AL 5 3R R A Rk
956 F 25 % 2 55 112 R o O B 28026 B AT, 1 i
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T RGP R 75 856 R AR K i T 405 B 40 8 11
M8 A o 5 RS AR 119 P/R A, 45 95 1 1) 1R 38 /K
Th e R LSRR T OGS MR TR R
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Effect of light intensity on the photosynthetical responses of
Gracilaria lemaneiformis in non-aerated and aerated cultures

HAN Tingting, FANG Jianguang =, ZHANG Jihong, JIANG Zengjie,
WANG Wenjun, JIANG Xu, MAO Yuze
( Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture ,
Yellow Sea Fisheries Research Institute , Chinese Academy of Fishery Sciences,Qingdao 266071, China)

Abstract; The economic red macroalga Gracilaria lemaneiformis was selected to study light intensity effects
on its growth, photosynthesis, effective quantum efficiencies ( Yield ) and pigments contents in aerated and
non-aerated cultures. Three different light intensities were as follows: 50 pmol/( m’ - s) (low light
intensity ) ,100 wmol/(m? - s) ( moderate light intensity ) ,and 200 wmol/(m?® - s) ( high light intensity ).
The results showed that the highest growth rate of G. lemaneiformis was observed when alga was treated with
moderate light intensity ,and too low or too high light intensity inhibited its growth. The relative growth rates
of aerated cultured algae,under the low light intensity ,moderate light intensity and high light intensity , were
increased by 26.85% ,31.82% and 40.56% ,respectively. In aerated culture,the photosynthetic rate and the
photosynthetic efficiency of alga treated with low light intensity increased by 8. 14% and 4.26% , and the
respiration rate of alga under high light intensity decreased by 20.70% ,and Yield increased by 44.16% . The
results suggested that reduced growth was mainly due to the limited photosynthesis in case of low light
intensity ,or could be ascribed to the increased respiration in case of high light intensity. Aerated culture
could relieve the negative effect on the growth rate of alga as a result of for low light or high light intensity.
Key words: Gracilaria lemaneiformis; aerated culture; light intensity ; photosynthesis
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