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Abstract:In order to study the effects of salinity,temperature and light on the floating algae phys-
iology and ecology.Enteromorpha prolifera was laboratory cultured under different salinity,tem-

perature and light intensity to algal photosynthetic parameters. The results showed that:in differ-
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ent salinity conditions,the determination results of Enteromorpha prolifera on chlorophyll fluo-
rescence parameters showed that,when the salinity was 0, Enteromorpha prolifera sample actual
quantum efficiency (Yield) value decreased rapidly,then it remained at a low level, when the sa-
linity was from 10 to 40,in the former 5d treated samples, Yield value did not change obviously,
but then the sample’s value had different degrees of reduction. At different temperatures, the de-
termination results showed that Enteromorpha prolifera on chlorophyll fluorescence parameters,
when the temperature was between 5 and 25,the Yield value of samples increased gradually with
the temperature increasing, then with the further increase of temperature the Yield value
decreased rapidly.Under different illumination conditions,the chlorophyll fluorescence parameters
of Enteromorpha prolifera Yield were measured,the value in the 1D was significantly decreased,
then had a slight fluctuation. The algae Fv/Fm changed differently,during the former 2D,all the
samples were decreased equally under the same conditions, the treatment of 3D, when the
intensity was 400 pmol /(m* « s),light intensity had significantly lower 14 % —16% than before;
Till the later stage of culture,the light was obviously higher than before when it was 160pmol /
(m? * s),s0 the decrease of Fv/Fm was generally flat under this condition. The illumination ex-
periments showed that, the actual quantum efficiency of Enteromorpha prolifera in low light con-
ditions was higher than in high light,and the determination of the maximum quantum efficiency
also further confirmed the results, high light condition caused the decline of Enteromorpha prolif-
era's light efficiency.

Keywords: Enteromor pha prolifera ,Salinity, Temperature,Illumination, Physiology and ecology

2021 4F

TR A 2008 F RS T EZEREL T ZIRE
B A 2im (Ulva) REVHE VRS BERBEITF RETI K
B8 (green tides) %€ , X 3T i 16 7 A2 2 R G fd
JoR VI T 28 0% A e 7 AR T R B, A0 AN SR U 2K
PR I 2 4 T g ) S R R A R R B S R
B PR B X i AR B A 5 2 4R R T Ak
FEIRBE AL X T BEAR B B A sE g e i Of R
AL 7 T8 X 3 B 3 2 72 Al 119 J5t PR R AT TR A
Br. ABESEC 4 X BT I 5 77 2 B b 28 20 10 M g ==
SR AR T ARG B BIE ST 0 B o A DN B P U O i b
T8 5 I 25 20 A 1 28 46 T RE 2 B T A (6] b XA TR
JEE VR RO RN 22 S 3k A AR T B T ) R R
MR Z R 2, B, W T 7500 T R
JE R R KON B 0 AR B A SRR AR AL N AT AR
K IRAIE

AR A ] it 2 R 9 O6 I 52 4L Phyto-pam
(TEE walz) B HI 45 2R 98O0 1Y 22 1k B e B4 358 X 1
XEEFOEAER MY, s R S Hy

Br, et PSIL it =it — e B0, 44 15 A8 1
AR T (Fv/Fm) e — MR B S A,
fe PS5 K 1 RB G AL AR . A7 2% H N ki
B Fv/Fm 4T 0.7~0.75 Wf, HAE BR800 I
B R IR S O] DUAE S AR AR KRS Y
— A EEY G,
L MRS
&
B AR e B A Wr 25 AR ol 2018 4F 5—8 L
I 5 T T A RE L, 2 R RIS B B R R TE
A0 PRI W 00 e A 2 AN AE AL S B o 2R By AR
FE AT T ORFR AL B
1.2 FENHFEEERA

B 3% S T 5 A0 A A SRy U BR S5 0 o
O HE A ROR AL S0 00 & R R R = AR A, 5
56 % N 3 BT A& A i 2 3R 5 6 I 5E X Phyto-pam
(P walz) 85 A2 i A6 8 SR BT W o 2 T4 4
S AR AL

1.1



CHER]

SRER A5 AN TR R BE IR ROt BRI W AR AR S RS 57

T SRR 3 L IS DA SR EE 20 gL BT
500 mL KB R I A K B K 400 mL, 3%
RS PR S 15~20 min, ARG REBEAR T
B E MR B ) — A K WA, £ 55
DU 1 35 K AR AN VDR T 1 1 7K %h 5%
500 mL, FR FE B £ 05 fF 250 mL MG SR IL RS
N5 — D KB B, B S 8 3 5705 5 2%
KRS B RE IR . W GE T R IR A 4 B, T LU
B2 20 g FE A 0 2 8 o B R B i
2 SR

SREEA K T R R R OK R B L E SR LA
AR fE xS H A K EER W, oA RS
I S OUHOZ 522 098 77 BUor BRIV 0 vk ) | 36
JE TR B o RO S A I 5 IR, X R S0 5 N
B T R o= = i 2 N [ B 2= N [ 20 O N 1 B LS
JESAF R RS BB B LR R 3 AT RE L L
RCIR S AR AT R % L A & 12 ho:
12 h, R 52 6 2 AL Phyto-pam A6 Il # {4
ESH.

EREREE N 0%0.10%0.20%0.30%0.40%, .

W BE BB B O 5°C., 10°C, 15°C., 20°C, 25°C,
30°C.35C,

FEHEBREE R 40 pmol / (m? » $) .80 pmol /(m® « s),
160 pmol /(m?® + s),400 pmol /(m* « s),

TE AR 20 JH BB 5 K — koK, 3 R
In— U IR I g A KRB
3 BdEak

S B S AT K JH SPSS 17. 0 B F BE AT B
)72 (One-Way ANOVA) S0 M7, H #5592 56 45 L 2%
S ENE AR LR E A e E (SD)ER R, £ E
4%l Dunnett's J5ik .

4 %k

4.1 BENFEERKEEFEZMOAR

TEE WA F IR S T 835 2~3 KJa, sk
JGA TR T R AE R B R 0% i 3 B AL, b H il £
JERBEAR T 59% ~ 64 %5, HoAl 44 3 B 18] (10%, ~
40%0) VA R 51 ta {8 (1 B4 (a] U ER JCBH B 22 5 5
Kig® 8 K » 8RN 0% i & e 1A 10 6 A i S i

Ry (R, LA A% £ B2 9] I e A 35 25 5 (BT D)

Eza%2 K
80 b b b
70 b %
=60 é
E 50
3 40
o a
¥ 30
=
<o 20
RE]
10
. om
0 10 20 30 40
L/ %

BT R i O A A URRAIE S

TR R Z T i W 8 i 4 39 S 80 e
GERRW IR E N 0% AR LR Fv/Fm R
AL, FEALFEES — RAE TR T 50% KL b RS
Fv/Fm 4R e BARK - i b3 6 K5 . Fv/Fm
JCHEME . EREETE 10%0~40%, i, 7E R 5 K 4% kb 3
Fedh Fv/Fm %A W 828k, B 4576 0.5~0.6,
ZIERERY Fyv/Fm A SRR BE Y FEAR, L 3k B ok
30%0 b, A FRFE i Fv/Fm BEARE KB & .

— 0%
—o— $HhFE10%
—a— hE20%
: o 0%
Y — o — EhF40%
—2 %%gx :%\
= \i//4 T~
i
- TN‘% I
/ \'\ T
/% ] .
0.1
00 2 6 é

Hﬂ‘l'?ﬂ/ii
B2 AEEREFMT .S Fv/Fm 221k

4.2 BENFEERKEEFEZMAOAR

Xof W B REA 0 S N L R L 35°C R IR
ILP278 1, HA 5 SRR IR a6, O A iR
AL R S B fEL, T Al R TR R R (5°C ~
30T AT, MR A & Ak B 2 A8 Ak (8] 3)

TR SR B SR X B Ak RS R
WME SR LY, TE 5°C ~25°C, B 5 S bR & FR0%
Fv/Fm BiRE R LT ZE 2 T &, 2 )5 b & 6
{4 3E — 25 T e PR S A

X A4 RF AT I SR8 RN E Fv/Fm 2550
HLAE5°CL10°C L 15°C F L WF & FES Fv/Fm 764038



58 2 IF 5 15

2021 4F

“ a 2R

a

60 @ a :
40 a
0 i

5 10 15 20 25 30
-20 e
-40
-60
-80 a

3 I LA AR AR S e

JEA AR /(FW/h)

B — RAEW R BEAR B /5 JLRAR EFE 0.4~0.5, 1E
20°CHN 25°CF Ml Fv/Fm 78 6 K Y35 5% I 8] R
KA BA L Y REAE 0.6 2247, 30°C b FRAE A
Fv/Fm fEAL LSS — KA BT AR AH B 5 3% 20 1k &2
0.6 Zifi. 35CABAM Fv/Fm B2 52 )5 &
F SR, FE AR FRES — R 5 T R 30 %0 L I, 2 ) B Ab
BT[] 1) S AT — 2P PR AE A B 6 RS Fv/Fm
Ak — 5 3 Bl g 3h (B 4)

0.7 0.7

"
0.6 1 1 0.6
1 o %
05 i A 05 \ Va i
= PO S . 1
€04 §0.4 . /‘ 4
£03 Zosf 1
02) 02
0.1 0.1
K T R S R %55 4 5 &
IR )/ AR EPN
(@)scC (b)10°C
0.7 0.7
o6f 06f—i—"4—d i
05 05
04 T R £04
= * %
203 203
02) 02
0.1 0.1
S B R S R %1 2 5 4 5 6
PN IR /R
(©)15°C (d)20°C
0T sy i o_7il
06f ! 0.6 P!
05 05 i /J
e & /i/"
E04 goar 7 u
£03 203
02) 02 P
0.1 0.1
0012‘3A456 0012\3»45@
[E{PS I )R
(e)25°C (£)30C
07,
']
06f g A i
osf
§0.4
Z03
02
0.1
0

T 2 3 4 5 6
PR
(@535C

B4 AFHRETRHFRE Fv/Fm 2

AR T, 8k Fv/Fm Z246A I A
6], b B A R 2 Ko, A S5 T AR R A A ]
BE I REAG , A BRES = KB, 63% 400 pmol /(m* « )
Al R R A AR 1400 ~ 16 265 B KR SR
JE W, ML 160 pmol /(m® « o) N 2B g & &, B
160 pmol /(m* « &) T #AK Fv/Fm # F A% 8 A 5L
HFZEE 5.

—=—40 umol m? s
0.8 *—80 umol m? s

4160 umol m?s!
07 \?\ s 5400 pumol m? 5!
0.6 g T
205 S G S 1
§ 0.4
=03
02
0.1
00 1 2 3 4 5 6
IS} )/ R

K5 REDEMAMET W& Fv/Fm {HA&4

6 IR S F WY L W AE IO B A 4 R 9 S B
TR T G ISR B K FR0CR a9l e
Wk — IR S T 45 0, F W i 0% B AR & 5 ke o
BECEER R B (HOG B B Y b T X
A TR R A A A U A O BRR E 2
SECTFE ORI R A BRI, H R i A i
A 6 R A5 A F 2 w8 /KOS B 3 T o & i A
(1 Th  FE AR S5 56 3 A8 19 06 BRI BT P, S 9 o AR B
O FR AR BE - o 1T I T BT W A S e B A 280, (H
A R 23 0] 2 B B O I e R B R T
PANSEEE N
5 1fie

WFE S AR Y AR KR B0 Y O BRI IS A ER
JE R, PSIT MR AOLE F /7 & (Fv /Fm) . & —
A RS E BYAE , 7E AE P55 0 38 45 1 T A A AR 4k,
MR AN E RO IR A B RS S
KRR AN TR R BE 40 07 B A O A E G T B,
BRI AT DAAE Sk R AIE W 35 6 0 5 34 5% B 38 1 1 19
— AR HR R B A FDIR AT B A A K
W BE, R B AT DL B 7 A R R AR 4 R
R 5 T A 32 1R R &0 00 A R TR A T A T 2%
Fhz 1Al A B B A 245, Shimada 557 XA~ H AR
WGBSR B E RN E SEEWNE
VF1) 1t B0 A 14 25 57 & BLHE & 35 B 40 A 1 B AR AR



CHER]

SRER A5 AN TR R BE IR ROt BRI W AR AR S RS 59

FRRT T T 25 45 W 5 26 00 7 8 B A o 1 Y T X
TA R B 18 9 0 T 1 e A1 6 35 7 4 0 Ak 1) 25
Cai 5 — 252 58 T AR 6 2 M B X A 26 I8 4%
A3 A 5 2 AR AR 09 52 L [RDAE R B B R4y
A3 TEAR 2R 78 X, 3 LA [ M T ok 3 B A9 58 17 3
FR A

AR AL PEZE UL ZE AR O 00 SR L
E X GRE MR FHAE 1 F B G 3 TR W A AR
EARGUR Z BT 2 E R B TR 00 2%
PR 6A I M KR I 55, N BB IE 7 4 K, H B AR
FET- AR P TR W B AR B AL PSTT
T PERAR 2 46 Bk 2 8 A K IR 1 IE % (E )5
HPS I3 1t &R g AR M [0l 7h . i 76 35 8 10%, ~
A0Y IR S Fyv/Fm R K EJE% B i 2
b, U BH W 5 6 R B 1Y) 35 IV AE 0 AR B L 7E R R Y R
JEE AR BB, HL 35 A8 8 4k HF — o ok BB R Rk
H. RERELAMT  Fv/Fm 5 AR 3 F i
FERI X A m R LR N — R AL
AR AR Ak L SO P RE BE B 22 R AR AR E 1S L 386
18 TRE W S i 2 R SR ) T s R VR R (W
PR RS T 8 m B R g EDT . A2 KT whik ok Y 5
M) YL 255 T ol 32 e 1 R T B A X 5 0 R 2%
EWFE N AEVL IR 5 7 5 W VR e A ) O A 45
B K A O Y 1| S o N N E N A T
J5 G MU A 5T 19 & B AT R A 56 TR A BF 5% 42 43t

R — o R T R e A M 0B 0 e VTR
P B IR ER WO B A R AR A B A Y R
43 2 0T 200 B e 0 T O E— 2 R R I R 1Y
AR A U T AR BE AN [R] A 30 0 LT T A A U
IREER IR N AL A A 22 R R S ks,
IRV 7%~ 53%:10 L I AE R N 0% B £
PEFAIAENG 2~3 JHY . s WL A B T
GRAEWRE W RIS BRI A R A5 4
I ) R4 T W AN M T s A2 HE AT IO RE L LA N
AR IR Y R EEY L A I A B S A5 R
TN WE Y A K A A R e o R R A 2 R BE Y R
M, ELAR R IAE  AEARTR 15°C L BR B2 AN 102,35 &2
2500 % W B A K 1Y 5 e O W3, T FE OE R R R

22°C)F R IR 3 TWF B A K., —iIAh
A8 5 AR A 5 e 240 i 79 9 37 O A L E O AR 1Ok G
[E iR R R A L T S A N ) SIER: =41 2137 )
) P 2 A 1) JIEE 45 4 I 4 3R o I o 2 £ B 45
A %) it A T o I o R T AR AL ) B D B BB T . A F
REWEMROLEORZE RN T EITE -2 /RE -
AT 22 0 B G A 1 AR A5 O B R AR
) 2 2 FE — S B L AT DOl P Oh 3R S i R
RCXT A 52 0 L PR B8 0k 38 25 B RO B AE O S
A B R G T (PS ) Y B2 0wl o B AR H 1
586 3 5, I E— 0] PS T A9 v e 35 vE . M
Pl T I B kB X W I S A A 2 ) R T R
SER L, RIH A — BN, AN AR R A B A
AARI R G A ETE T Fv/Fm (9B A% 5
IRILHL AR R BRAR . R S A R R A
20°C~30°CIE R N WF & FEM Fv/Fm B, 505 AE
% LR 35 8 B RE R FHROR , LI 25°C B Fv/Fm
K F KL SR AR T 20°C B, #F 5 %6 BE B9 A H
FIE 7 it 05 %) AR AN T 522 320 9T U5 1) R A B
FESZ 2 TR E S8 TR A ER AR T R
M 224 7 B v T 30°C B, W & TR A A2 31 A1 Y 5
X R A ) 808 A B BRI 3 Ao R S R
KR 20°C ~30°C i B2 Wr & Xt R A % = A 2L
R I B

FEHRSL IR A5 /R P B TE 60~140 pmol /(m” « )
B AT BB AL AT Hh 4E FF 3 B O BRI RO, WoR
e 1 O R I B BB A 1 E PR 0 A G W O
SRAT T2 W& B, FE R 120 pmol /(m? e ) Feil
AHM T I L AR, B T 8RR 0 S i
PRAL T 85 6B VR KO AT DA A T8 2 0] T 4
Kb, Jr 2293 BT 7 ol BEOGE 4 e oK
S EE N iE A TRTE

&% ik

C10 i B 230 £ B2 PRI LA B 00 5 1 2 TR S 2 M0 7 R 48
FUPFE D] H 5 - o R B DT L0, 2010,

[2] BOLTON J J, ROBERTSON-ANDERSSON D V, SHUULUKA
D,et al.Growing Ulva(Chlorophyta)in integrated systems as a
commercial crop for abalone feed in South Africa:a SWOT a-

nalysis[ J].Journal of Applied Phycology,2009,21:575—583.



60 T 5 2021 4F

[3] QIAO F,WANG G, LU X,et al.Drift characteristics of green [14] PANCHA I, CHOKSHI K, MAURYA R, et al. Salinity
macroalgae in the Yellow Sea in 2008 and 2010[J].Chinese Sci- induced oxidative stress enhanced biofuel production potential
ence Bulletin,2011,56:2236—2242. of microalgae Scenedesmus sp. CCNM 1077 [ ] ]. Bioresource

[4] HIRAOKA M,DAN A,SHIMADA S.et al.Different life his- Technology,2015,189:341—348.
tories of Enteromorpha prolifera ( Ulvales, Chlorophyta) from [15] LU N,WEI D.JIANG X L.et al.Regulation of lipid metabo-
four rivers on Shikokulsland, Japan[ ] ]. Phycologia, 2003, 42 lism in the snow alga Chlamydomonas nivalis in response to
(3):275—284. NaCl stress: an integrated analysis by cytomic and lipidomic

[5] LIN A P,SHEN S, WANG ], et al.Reproduction diversity of approaches [ ] ]. Process biochemistry, 2012, 47 (7). 1163
Enteromorpha prolifera [ J ]. Journal of Integrative Plant —1170.

Biology,2008,50:622—629. [16] E @A, @i, S , %% & (Enteromorpha prolifera) 4

[6] SOUSA A I,MARTINS I, LILLEBO A I, et al.Influence of sa- KB A7 R A A N BT ] i 41, 2007, 26 (2) : 60
linity » nutrients and light on the germination and growth of En- —65.
teromorpha, sp.spores[ ] |.Journal of Experimental Marine Bi- [17] EDWARDS D M,REED R H,STEWART W D P.Osmoac-
ology &. Ecology,2007,341(1):142—150. climation in Enteromorpha intestinalis:long— term effects of

[7] SHIMADA S,YOKOYAMA N,ARAI S,et al. Phylogeography of osmotic stress on organic solute accumulation[ ]J]. Marine Bi-
the genusUlva ( Ulvophyceae, Chlorophyta) , with special reference ology,1988.,98(4) :467—476.
to the Japanese freshwater and brackish taxal ]].Journal of Applied [18] @ik  AREIF IR M, 5 S8 W & AU & X1 7K 38 B8 i 8
Phycology»2008,20(5) : 979—989. 1y A 3 [T )0 AR A 2 I, 2012,23(7) 11913 —1920.

[8] CAI C, WANG L, ZHOU L, et al. Complete chloroplast (197 XUHaYh, E&R AR Ba s, 45 5 5 £k B i & 48 K FDOG-& 4
genome of green tide algae Ulva flexuosa(Ulvophyceae, Chlo- FePE R g ma (1] KB AW % 4] . 2016,40(6) : 1227 —1233.
rophyta) with comparative analysis[]J].Plos One,2017,12(9). [20] RITCHIE R J, LARKUM A W D. The ionic relations of

[9] L, T i, B TLINE R R [ JE B0 & A K R L small-celled marine algae. Prog[]].Phycol. Res, 1987,5:179
BT AR M B4 ,2012,40(6) :315— 317, —222.

[10] F¥WIFE.#F & (Ulva prolifera) J 2 8 W & (Ulva linza) X A [7) [21] DING L P,SUN G D, HUANG B X, et al. EFFECTS OF
EERE LW WA LD F S o R TEMPERATURE AND SALINITY ON GROWTH AND
2%.,2015. PHOTOSYNTHETIC PIGMENTS OF MARINE RED

[11] T 22 INE AR 35 Ko, 55 TR 0k 32 o) 0 A #6476 #5 ( Acan- ALGA ACANTHOPHORA SPICIFERA[]]. Oceanologia et
thophora spicifera) (203 [T, #a 7 B A £ K X HILFIE & @ Limnologia Sinica,2013(4) :12.

H O[] S #E , 2013,44(4) 1913918, [22] Rig—. T Wl BR B 7O [ &k BE T #h 30 X 45 58 3%

[12] Mg, EA&FEIF T 555 15 ) 1a) i R AU s A Vg oo 7R 9% i WF 5% (Pyropia haitanensis) 4= & F1 56 & V6 H 69 8w [ ], 96 7 5 8
CO0. b [ i 3 K 27 27 4l CAZR BL 27 RO 5 2009, 39 (4): 647 .2015,46(5) ;1210 —1217.

—651. [23] GORDILLO F J L,FIGUEROA F L,NIELL F X.Photon-and

[13] CHOIT S,KANG E J,KIM ], et al. Effect of salinity on carbon-use efficiency in Ulva rigida at different CO 2 and N

growth and nutrient uptake of Ulva pertusa ( Chlorophyta)

from an eelgrass bed[J].Algae,2010,25(1) ;17— 26.

levels[ J].Planta,2003,218(2) :315—322.





