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14.55% ) J0FHCHUG 55 16 KT A& 5N (44.44% +
11.00% ) , 2.3 w5 T H Al 6 58 25 78 T 19 96 7 8 &
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Fig.1 Effects of light intensity on spore
germination of S. lomentaria
The dead cells were no longer counted in the spore germination
of S. lomentaria. Different letters in the same day indicate

significant difference( P <0.05)
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Tab.1 Effects of light intensity on early development of the sporelings of S. lomentaria

638/ wmol/ (m? - s)

ff[a]/d time

light intensity 8 12 21 29 31 34
7.2 — 17.8 +6.8 27.5+10.6 51.0£0.0 B N D
18.0 — 18.3+1.5 39.8 £16.6 B N N D
27.0 — 16.0 +5. 1 24.2 £14.2 B N N D
36.0 — 13.5+7.8 32.3+9.0 B N N N

37.0+17.9
45.0 — 15.3+13.0 B N N N
[(8.3% +0.7% )A]
43.0+17.8
54.0 4.0+0.0 16.0 +3.7 B N N N
[(14.3% +0.3% )A]
40.0 £20.6 40.3 3.1
72.0 12.0 7.8 26.0+19.3 N D
[(33.3% £0.6% )A] [(50.0% +10.0% )A]
44.8 £17.0
126.0 — 9.5+6.4 B N D

[(33.3% £0.8% )A]

T —" R ARG RN Wi 5 3 v i BT S 40 B0 S I K () L O A o R e 4 T B IR 00 A ORAS 5 AT 3ROR AT 4R L B T 100
AN ;B o B A 4 i A K BOK T 100 200 5 25 78 S B0 T LSS 0 4 B AN HEHOC T 100 A4 IR, 2 AN T, 1 s o 4l R

KARBLHEATIC R, N RIR AW IEH A 1K, D7 R 4 i se 1

Notes: “—"means no sporelings were observed. Numbers in the table indicate the average cell number of sporelings(ind. ) ,and it was used to

reflect the early growth state of sporelings. “ A” means the cell number of sporelings exceed 100 cells. “B” means the cell number of all

sporelings exceed 100 cells. The cell number of sporelings could not be counted when the cell number was more than 100 cells, so the sporelings

growth situation was recorded in the rest of the time,“N” means sporelings developed normally and “D” means sporelings were dead
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Fig.2 Effects of light intensity on the
density of epiphytic algae

Different letters in the same day indicate significant difference

(P <0.05)
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16 RAT(8.3% =0.7% ) B %1 4 L ER T 100 4>,
617 HOUG 5 21 KT 4h B0 40 i FOK F 100
Ao 1E54.0 pmol/ (m” - s) & F T, 0 F Ik BUG 5
16 KA (14.3% +0.3% ) {9 4) 1 240 i Bk T 100
A AT 56 21 KT 4 0 4 i gk
100 4, HHILAT WL, 7E 36.0 ~54.0 pmol/(m”® - s)
SAETR AN T A K S B 5 1) G 8 T PR
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(m® - ) KT, BTG S 34 K& LR
gk I H AR, FLFHE SR 28 3 B 1 B I 27,0
pumol/(m2 - s)f172.0 pumol/(m2 < 8) ST B
Ak B (F =427.965,P <0.05), 3 . 45.0
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pmol/ (m” - ) Zc 04T 1 B A 6 2 2 1 76 T A Ol
S E B AR, AL A (38.4£0.6) x 10" 4~/cm® (4]
2),

FE£72.0 pmol/ (m® « s) Ak T, B # &
WA KB, TS 55 16 KA (33.3% +
0.6% ) i 2l 15 40 B B0 F 100 A, H7E I 6 58 4%
R, 8 B4 WA RS 5 21 REH LA
(50.0% +10.0% ) 1Y &) 5 4 fs $5K T 100 4>, B
B F RS 55 29 KA 19 %) 1 4 L KA e i
100 A, il FTRCHLIG 55 34 R, B BT, it
BF B A S 2 35 B 253k (61,7 £0.4) x 10° 4~/cm?,
BEET 7.2 ~54.0 umol/(m® - s) 5 By F
HEPER R (F =427.965,P <0.05) ., %45 R %
B, 7E 72.0 pmol/(m” « s) ZfF T, BUARE BA
T A R AP L A T Sl R B, Y A AR
IR B — % B O BRI R R 00 5 G i
B FE A, SR RS B AR K IR i
L FHCE BT

£ 126.0 wmol/(m” - s) T, fF i #US
%516 RA(33.3% +0.8% ) #Y 4 i 40 HOR T
100 A, i 3CHLUS 55 21 R ETA )1 i 240 Ml g5R
T 100 A~ SR, B 4l AR A T ORUS 268 31 R
LB T, 7.2 ~27.0 pmol/(m’ « s) Fl 72.0
) ST ARET 3 K, HoH B B A ek
RIS (63.1 £0.5) x 10" 4~/cm?®, i 2 5 T 1
b S5 S5 4 R B A B SR 1 B (F =439.496,P <
0.05),

25 ERTR ARV IR R AR K iR 7.2 ~
27.0 pmol/(m* - s) Al 72. 0 ~ 126. 0 pmol/
(m’ - o) PA S B B A T R AR K A
K@ oty BN 36. 0 ~54. 0 umol/
(m?® - ), FL 3 4 1 52300 AR K B0l BB 3 4%
445 45.0 wmol/(m” - s)

2.3 ABEEMNMEREYTHARRALBFY
A

W A 3R 2K 6 A A 2B R 4 AR S BUDS RS i
AR AR i, SR E B A e 2 1)
13 J& 29 v, HorpREBETT 11 )8 27 i, 5 B R Em
93. 1% ;EBENT 2 J& 2 B, i AP £ 6.9% . &k
B TUAZETE ¥ )& ( Nitzschia) Fp2s i £, 1 14 Fir,
HWIEIIE B R ( Cocconeis) , 2y 3 Ffr, AHEFH
L0 IR B A W SR BR T IK €4 BR 3 ( Chroococcus

turgidus) B4 8% ( Oscillatoria laetevirens) Jhj ¥k

pmol/(m?* -

BEO AR NIRRT (R 2) .

S PB SR JE AT M A SR R A K m
6 IR BE A5 R M AE R L H A (Y=0.01)
FEN W R 2B (N, frustulum ) (/N 2298 3
( Pseudo-Nitzschia sicula) | i 23t Bl % . % ik @ 3K
B F H 2B (N. closterium) | H-JE 3 (Auricula
sp. ) o ANFDEBRZMET , FE A PLHFIA A,
7.2~ 18.0 wmol/(m” « s) & T 0 K 25 B #e
INMBZETE B FEE AR P, 27.0 ~ 36. 0 pwmol/
(m® ) 5 FFHE B S /MU ZEE 8 0 3 B 3
F,45.0 ~126.0 umol/(m’ - s) & FHIE S
B EENHR . 5 R B, B AR
SR 1 T R AT

ARG 7.2 ~18.0 pmol/(m* - s) 54T,
TR Fr 2200 B 1Y) %5 B S 4 RO K, 90 00U B 34
KH % fE 4y 9k (188, 8 + 13.4) x 10° I
(169.1 +£6.6) x 10° 4~/cm®, 43 51| |5 Fif A= 2 11
(46.6% +2.6% ) F(38.4% +1.9% ) (& 3),
UNLESIZ YN (SRS OEE AN I 3 N &
T2, HOH A A SR i 2% B I I Tk i 2B
B UL 22 T 8 B A 7R B AR 7.2 ~ 18.0
s) 25 1 L RE % A RLOR] B B Y
JERE DL B R % SR T R

16 27.0 #136.0 wmol/(m® - s) &4 F , HIE
I B A G Je KT A AL A A RS
534 KBRS K (187.1 £17.7) x 10° Fl
(176.5 +7.3) x 10° 4~/cm®, 7£ 45.0 ~72.0
$) KM, HIE WS W H 2R %
B R A Ry 42, B % RE O B A 3G R R Y
BT R . 6 G 126.0 wmol/(m® - s)
MR 0L R B 31 R A B A= e S Y o
I8 F 72.0 pmol/ (m” - s) £ T MO B A= B K 1 5
BE A OS5 31 K A B AR B2 Y % R A
R T 72.0 pmol/ (m” « s ) A AE T (¥ B A E K 1
RO TR A N HIB S 58 H %
T 3 A B iy 3, 3 7 R AE A RS 5B 31
KBy 2 B4 8 R (260, 7 =15.0) x 10° Fi
(192.3 +£24.1) x10° 4~/cm®, 43 5 |5 Fff AE 9 26 o
BERD(41.3% +2.4% ) F1(30.5% +3.8% ), %
SRV, HOE 3% 500 H 2208 3 A U RE 4% 1
27.0 ~126.0 pmol/(m® - s) i Fl 9 4= K B &F, T
H ik Re W Pk B,

pmol/(m’ -

pmol/(m® -
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Tab.2 Species compositions of epiphytic algae

44 S BR #2 JB /wmol/ (m? - s) light intensity

species 7.2 18.0 27.0 36.0 45.0 54.0 72.0 126.0
W] Cyanophyta
i ik (L BR ¥ Chroococcus turgidus vV V4 v/ v/ v/ Vi v/ N
Hi Lt B Oscillatoria laetevirens vV V4 v/ vV \/ Vi Vi v/
RE#E ] Bacillariophyta
% )5 M1 75 % Achnanthes orientalis iV
B ¥ Auricula sp. vV Vi v/ Vi v/ v/ Vi Vi
BELURIE #: Cocconeis molesta Vi v/
J& BRI #E Cocconeis scutellum \V4
J& YR ¥ 5 AL AE Rl Cocconeis scutellum var. varaians vV \V V4 Vi
A 55 |7 i % Coscinodiscus subtilis vV
S LIE ¥ Licmophora paradoxa vV
I IE 3 Licmophora abbreviata Vi v/
JEI E4E#E Gavinula scutiformis Vv
22 JE W Nitzschia spp. Vv vV vV vV vV Vv vV Vv
WL ZEIY e Nitzschia amphibia vV Vv Vi Vi v/ v/
B H 22 B Nitzschia closterium vV V4 vV Vi \/ N/ N

K545 55 B Nitzschia constricta

W Z5E #E Nitzschia frustulum Vi Vi

<

WK 22K ¥ Nitzschia fluminensis

< <L
<
<
<
<
<

5B Nitzschia hybrida Vi Vi v v v v
K ZE2IE ¥ Nitzschia longissima v/ Vi
K250 ¥ 25 5 A8 Bl Nitzschia longissima var. reversa vV V4 vV Vi \/
P51 22 ¥ 88 Nirzschia lanceolata v v v v vV Vv
K 2222 W ¥ Nitzschia lanceola Vi vV v/ \/ v N
FHIEZEIE W Nitzschia navicularis \/

B IRSETE 8 Nitzschia paleacea v v v v
BWIZEIL I Nitzschia vitrea Vi V. vV v v v v
L7 P GLdE Pinnularia borealis V4
FIEh 4% 3% Pseudo-Eunotia doliolus vV Vv \/ vV Vi
INZETE #E Pseudo-Nitzschia sicula vV vV vV vV vV vV vV Vv
=18 % Phaeodactylum tricornutum Vv Vv Vv vV vV V

T VR B

Notes: “V/” indicates the algae were observed
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x 2200 | —— KR
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time
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250 F —— B AR
——/MEETE
200 b R ETLH
15 | T TRARIE
—— Ak Rk

100 |
50 -

density of epiphytic algae

WA/ (x 104N om?)

3 6 8 1216 21 29 31 34

iFfa] / d
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Effects of light intensity on spore germination,early development of
the sporelings of Scytosiphon lomentaria and the
dynamic change of epiphytic algae

LUO Wei', GONG Xiangzhong'* , GAO Wei', XIA Yunjie', ZHANG Bida’
(1. College of Marine Life Sciences,Ocean University of China,Qingdao 266003, China;
2. Changdao Athua Seaweed Foodstuff Co. ,Lid. ,Yantai 265800, China)

Abstract; In this research, by using experimental ecology to imitate the culture conditions of sporelings of
Scytosiphon lomentaria ,the filaments of S. lomentaria and the natural sand filtered seawater were used as the
experimental material and the culture solution, respectively. Different light intensity which includes 7. 2,
18.0,27.0,36.0,45.0,54.0,72.0,127. 0 pwmol/( m’ - s) were set to study the effect of light intensity
7.2 =126.0 umol/(m” - s)on spore germination,early development of sporelings of S. lomentaria and the
dynamic change of epiphytic algae. The results indicated that; (1)27.0 - 72.0 pmol/(m® - s) was the
appropriate light intensity range for the spore germination of S. lomentaria,and the spore germination rate
reached the maximum under the condition of 45.0 pmol/ ( m’ - s) ,the germination rate was 44.44% after
16 days of the spores releasing. (2)In the natural sand filtered seawater,36.0 —54.0 umol/(m® - s) was the
appropriate light intensity range for the early development of sporelings, and the optimal light intensity was
45.0 pmol/(m* - s) ,under whose condition the epiphytic algae density was the lowest and the epiphytic
algae density was 38.4 x 10* ind/cm’ after 34 days of the spores releasing. (3) In this study,a total of 29
taxa which belong to 13 genera of 2 phyla were identified, and the main dominant species were Nitzschia
frustulum , Pseudo-Nitzschia sicula ,Oscillatoria laetevirens , Chroococcus turgidus ,Auricula sp. and Nitzschia
closterium. Nitzschia frustulum showed exponential growth trend under the condition of 7.2 — 18 wmol/(m’
+s) ,while Auricula sp. and N. closterium presented exponential growth trend under the condition of 27.0
-126.0 wmol/(m” - s). In conclusion, 45. 0 pmol/(m’ + s) was the optimal light intensity for spore
germination and early development of sporelings of S. lomentaria. The epiphytic algae, which should be
controlled in the process of sporelings production,were Auricula sp. and N. closterium.
Key words: Scytosiphon lomentaria; spore germination; sporelings; epiphytic algae; light intensity

Corresponding author: GONG Xiangzhong. E-mail; gxzhw@ 163. com

http : // www. scxuebao. cn



