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WE: UELERENERZLREAMB, XA LR ES¥F %, %3t T L1.PES F1 £/2 L&
ESNW 5 HERBRGEELREEKR TN T H, P U LR AR K20 L1 BExrmh £,
HRTFESImRKERTBAEELREEKR TN W FREF:(1)5 MEFAF,LI
EABREAANTERLRANEKRKAT ALIEAREFANEELRAZERBEC, AR T
B,ER28d JE, 2RI E W E R E A L (560.48% +0.73% ), 1 F % A P&
(46.88% +£0.41% ) ,fa T H A& H (18.95 £0.89) um; (2) & ¥ £ R K £ K K F & & IF v
NO,;-N K Z % 6.00 mg/L,Z.NO;, NRELFUT , ERLREEKEAERFR, 2REER
e, ER20d 5, B F EMRILAIEHIA(46.78% £0.14% ), F R HZ 7 3k (18.78 £2.45)
pm, 7£ 7 fm NOy -N & & 5 0 mg/L fn g & (96.00,192.00 mg/L) & % T, & % £ Kk 4 K #
FERMRE, 2REERR,EHR20d 5, BFERA2HR N (0% £0% ) .(9.06% +
0.32% ) F1(7.65% +0.45% ) , 7 F £ H/Z119.00 ~10.00 pm;(3) & ¥ £k K4+ K 5 7 th &%
# 4 PO, -P Ok 1.32 mg/L, & PO} -P R E AT, 8 3 22k R A Kok & b B2 %
HERMBE,EHR20d)E,HF RG] HIE(47.12% £0.26% ) , 70 F & L& 75 (18.89 =
0.98)pum, 4hAm PO, -P 4 0 mg/L i, & 2k ke £k, B #20d 5, B F EM IR H
(10.12% £0.27% ), F R HE AR A(9.78 +1.32) um, 4pjw PO, -P & F15.84 mg/LEf, #
RERBATF R EKRIA TR AR MERENLREFERLRARTRERNR
Bo FREN, EERLRENERKRKFTIRY, MHFE -4 E o350 R E o35 & A
BRI EHRBRBNRE FLAERE - EREA NTRAEELRAEANFEEK  BRELH T
ERWE HABTFEEE,

KPR Tk, 2RK; BERR; £K; KT
mESEE: S968.4

XHERFRERD A

B % ( Scytosiphon lomentaria) 3 J& T 15 @% []
(Phaeophyta ) , #§ T 49 ( Phaeosporeae ) , & ¥ &}
( Scytosiphonaceae) , & ¥Z i 7 V£ g ¥, £ 3 I dt
EILAR N By, 1 B R4 T W B =2 A) B 5 T v 3
WA oA o 8 B S A SR i A T s, D
KA IE 7K (bR AR ) AR5 300 i 98 1k (22
AR AR P R ) AR 9 ok e
X,EFRMEE, HE A B E &K 19.71% , 2t &

%5 H #5:2014-10-17 &8 B H5:2014-11-25

FEITA :HEK NS =" "R K iR (2012AA10A413)

BIS1EE & 48 L, E-mail ; gxzhw@ 163. com

F Wi 3¢ ( Hizikia fusiformis) (14. 90% ) J ¥ 47
TR X R 2 0
7 (Herpes simplex) ¢ {5 Y 5 ( Sindbis) 3T
PEs Y X A-549 A1 HL-60 1 i i 5 240 f i 400
Tl A 3 80. 00% 77, I EL XL 9 R 4o 4 Ak
ﬁ?&ﬁﬂ’ﬁﬂ]ﬁi‘ﬂﬁfﬁﬁﬂ P, 8 3 — P Al HL T
RV T A& TR
E/ﬂe%«ﬁtﬁiﬂfjﬂwiﬂl?@?ﬁiﬁﬁE"Jﬁﬁ:ﬂ%iﬁ

( Laminaria japonica) (8.70% )
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Z— mEE LT ALE SR, BRI R R
6L 2 I B O A6, HE T B AR . B,
M RERAFECRE o 2 HOR B RS s Rk R
WL LB R G e —, BEIR AR

WA KR B RO H A SRR E
FIOUE A RE MR SRR U AR, N
R 8 Vg i O R A K R AR R AR R I 220k
AR AL A LU A1, 398 0 36 S5 V6 S 1 T AR 4
B %o HE4liE , PES il ESNW B 35 0k 8 R AR (1)
ES $5 30, L1 JEFR A R AR £/2 8535, iX
3 b0 R R 5 5 WS A RE A HE VA R T S G
TR B 5 3 2 MR A T PR A K I R B v Al R
PR S IC R 40 M B AR, R v R S R Tl T
Kbl =" o S AN £/2 B IR R — Fh % O
9 0V K B IR WL B T T AE A P D ER
(Chlorella) %4 B (4N e 73 241, 5% — 5 1 . fig
e 3k 25 BE 4¢3 ( Porphyra yezoensis) S5 £L 3 1) A
LR A K DL R 1 T R R A
U, AR 22 855 5% b o 1 — IR B A A e 22 R
PR A K, SCRE B i LA A LA (1 R 46 T
REAERGEFRW T/ EHE,

P A BT AR, P18 57 W e % 2
IR PEA KR E . BEEA L, HHN S
W AR A LEHE F1OBS IR IR H A 55 F5 00 8 BE 22 R AR
AR R B A S AR IE . AW LIS B
SRR K1 8E, #5351 T L1 PES F1 .£/2 L) % ESNW 5
Folt 55 35 VRO 7 22 R A R B B, O DA LB
RS0 L1 B 33280 R B 6l A58 7 AN [ 0
W RE AR X B 22 R IR AR K R B R, LI
(=1 T22 N NSRS =l | R A=l PO e B (7
L5 AL PR LR AR 4

PR

1.1 EIsra

S T Y 22 R A IR I AR S R e e
P o TEFSRY M EE TR T AR BUR 11 S B 22 R
B A R EE (22 £0.5)C B L: D =
14: 10, G BR5R ¥ 86.4 ~97.2 pmol/(m’ - s), 1%
FW R FBEFRW
1.2 XWHE

BARRE WA KRG R e 2 R AR
Zm AT ALY 4 ~ 6 KRG K E S 300 ~
400 pm fY 22 R B, F 200 B i 45 2ok 8 51

R K o R G UK L 25 BR AR 43 B A L1
PES'"7) F1'" £/2'" F1 ESNW ') 5 5% ik I i %
4 (0.60 £0.05) mg/mL {475 3 22 R HE L R
22 RAR P 300 mL & T 500 mL 1) =SB,
RERPEE IR UCE 3 A PATAE R E B IR BRI
JE OGS KOG BGR B [F] 1. 1 Sege o, R
FER N LHEH 3 WK, B 7 KR BRI,
S i PR (ER D 30) XA 5 5 BT B o 1
B, 4 AR AR AT U, 121 °C 5 FE 28 YR K 1A 30 min,
BHE22 ClEa M. DS BRI A Y i E
bl TR Y KRR N
2R A A K R R B BN R bR . S5 A
Wiy 28 d s EAELL P IR AT

P(%) = [(N, -N,)/N,] x 100
Krp, PRI E B 22 AR I AL, N RN ¢
K& 22 AR (mg) 5 Ny o8 W) Ik &f
(mg) ™',

FORE %% PLLL RAESEIFRW IR, 7
ST E NO, -N(NaNO, ) ¥k FE## & 4 0.3. 00 .6.00 .
12.00.24.00.48.00.96. 00 £ 192.00 mg/L Ay 37
W, A RORR B BCE 3 AT AR, SEIR A 20 d
S KA 7 R R L 2 B IR

B R L B PA L1 25 Wi 8 57 9 0 2 A
539 i & PO, -P (NaH, PO, ) ¥ & B i )y 0,
0.33.0.66.1.32.2.64.5.28 15.84 f1 95. 04
mg/L {35 IR, B A RR BE B 3 AR AT AR S
B R 20 do SEE KA J5 VA R L. 2 B SR
1.3 #HiEaiE

J7 F Microsoft Excel A& 475U 41 545
W22y 87,18 F IBM SPSS Statistics 19 #F 17 8 95
25w E M oM, i Sigmaplot 10. 0, ACDSee
HEAT B A ORI

2 4

2.1 BHEBMERLREERLZETHZM
JLU 45 R W], PES £/2 \F1 (ESNW DI % L1
5 Bl IR AR L BE 22 RV A AR B T T R B
MR e 5 (3R 1) o FESEHR A 0Py, B o 7 Bk ) 9
JEZE 45 SR A 22 R U ) A L8 R
BERMEH . IR 5 28 K5 Pl IR AS
fFF 2B W i E A AR R (256, 39% +
0.83% )., (120.95% +0.64% ). (372.33% =
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1.08% ) . (132.21% +0.49% ) F1 (560. 48% =+
0.73% ) ¥ 5l #E L1 K5 32 W v, 5 3 22 R AR B

I A LB T A 4 R IR (P <
0.05) .

Rl IMBERANERLKEENERERLL (%)M

Tab.1 Effects of five culture media on increasing ratio of biomass of filaments of S. lomentaria
B FE I} (] /d time
culture medium 1 3 14 21 28

PES 9.23 +0.02° 15.96 +0. 14* 41.07 +0.32° 100.08 £0.27*  189.23 +0.83"  256.39 +0.83"
/2 3.45+0.26 9.37 +0.30° 33.89 =1.13° 43.11 +1.53° 92.10 £0.78" 120.95 +0.64°
F1 9.98 +1.69 32.45 +0.59° 93.21 +0.88¢ 142.20 +0.78*  258.34 +0.64*  372.33 +1.08°

ESNW 2.12 £0.40™¢ 6.97 +0.19" 16.42 +0.74¢ 66.98 £0.66"  100.01 +0.55"  132.21 +0.49"
L1 22.33 +0.60° 43.56 +1.06°  156.45 +0.79° 200.31 £0.58°  345.39 +0.55°  560.48 +0.73°

TE [ 80 o A A ) B 1 2R 22 5 3 (P < 0..05 ) B A 1) 7 B I 3R R 22 5 A W 3 (P >0.05) T[]

Notes: The different letters in each column mean significant differences( P <0.05) ,the same letters mean no significant differences( P >0.05) ,

the same as the following

BE TR WA 725 8 22 WK AR 11 A= ) o 48 A%
Fb i HLAE e 22 R IR & B . TERE R R AR
28 K i i W LSS, 4 L1 F1 Fl PES 3555
L LR R R R AR O, AN A, S Rk A
TR L (L RR-1,2,3) 168 3% B AR 40
A% (18.95+0.89) (16.78 +1.12) F1(17.45 =
1.21) pm, [6] B 968 F 2 & b 6] 4K R & ik
(46.88% + 0. 41% ). (41. 38% + 0. 67% ) Fi
(40.50% +0.45% ) (& 1) ,8R1fi 7€ £/2 Fil ESNW
BRFRW A 22 R AR K A At B SR A L
FH 22 H A, R AN 22 bR A 0 8 ik, i L 40 i IS 4
a4 A0 R R (B R4, 5) , i TR E RN
8.00 ~ 10. 00 um, 8 F 4 & I # 7 5 ALA
(10.15% +0.32% ) f1(8.05% +0.78% ) ( &
1), BB ABFREEERBE(P<0.05),

LEA 5 SRR B 2 R I A Y e 39 A b K 24
R R E s, L SR A R T8 B2 R Ak
WK B E /2 il ESNW RS A S 2
REMERKER .
2.2 RIRBEXMEBRLREEKRKEZENEIE

L S AT AN A AR I NOS -N i B X 5 35
LR Y R E A R (R 2) . FESCER A
WP, BB 5 B 1] 4 ZE 22, A NO, -N ¥l 0
mg/L B, 220k 1A A 1y ik 3 E A B AE B R S 1 AR
15 ~20 K5 TR 8 H 4 m NOy -N ¥k fZ o
3.00 ~96.00 mg/L, 7% 50 55 21 22 4R 4 4= 9y o 1 o
5 L 349 5 3 7 15 R B #a #A; R NOL -N ik BE
192.00 mg/L B}, 2F 4 40 34 5 A% F 7 15 35 I i o
15 ~20 RIAFMRFEAR. 7635 9% )5 M55 20 K, Bl 4
I NOS -N YR B2 (1328 i 15 K, ARl A0 Jim NOy -N ik

BE S B A 22 R R A W & NS OE A IR IR R
(83.25% + 0. 14% ). (288. 67% = 0. 32% ) .
(378. 13% +0.28% ). (311.88% =0.35%) .
(235.32% +0.24%) . (124. 41% +0.21% ) .
(100.00% +0.29% ) F1(87.44% +0.13% ), I
HIEHM NO, -N ¥k Bl 6. 00 mg/L #f, £ 4 &
T 28 1 A% L 4 00 O A i NOy -N R B2 ol 0
192.00 mg/L 1] 4.54 F1 4.32 £%, 5 H A& 5256
H2ESFEE(P<0.05),

w N w
S S S
S
>
w N wn
S =) S

=
w
a
=
A HEEE/ um

sporangium diameter

(=]
T

il F BERE LU / %
sporangial branchlets ratio
S

PES {2

F1 ESNW LI
W
culture medium
Bl #7x28dEEMEFRANERLRK
FRFERILGRAFREERHZN
a RIRMZAFRE A, b LR 2R TFERER, EWEAR
KRG PR RRATERF MRS (P <0.05) , T
Fig.1 Effects of five culture media on sporangial
branchlets ratio and sporangium diameter of
filaments of S. lomentaria after being
cultured for 28 days
a indicates the sporangial branchlets ratio, b indicates the
sporangium diameter, the different capital letters mean significant

differences (P <0.05) ,the same as the following
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Tab.2 Effects of adding different concentrations of NO, -N on
increasing ratio of biomass of filaments of S. lomentaria

)/ (mg/L) I ] /d time

concentration 3 5 10 15 20
0 7.12 £0.65° 16.00 +0.36" 47.23 +0.17° 85.08 +0.45" 90.29 +0.28" 83.25 +0.14*
3.00 17.24 +0.39° 24.33 +0.23"° 78.10 £0.21° 111.42 +0.26" 234.43 +0.55° 288.67 +0.32°
6.00 20.98 £0.57" 43.48 £0.36° 86.24 +0.14°¢ 156.22 £0.39¢  278.41 +0.27*  378.13 £0.28°
12.00 18.45 £0.17°¢ 35.49 +0.10¢ 81.96 +0.23°Y  134.49 +0.23b% 220.13 £0.28*  311.88 +0.35"
24.00 15.34 £0.50* 21.41 +£0.20° 65.31£0.19° 93.21 £0.30*  156.24 +0.16°  235.32 £0.24°
48.00 9.97 +0.33f 18.92 +0.26°" 56.34 £0.40" 87.00 £0.23%" 98,18 +0.32*  124.41 £0.21*
96.00 8.03 =0. 13 17.32 0. 18" 47.12 £0.35* 76.30 £0.22°% 91,06 +0.17*%  100.00 +0.29%
192.00 7.19 £0.20™"  18.00 £0.05""  49.56 £0.27%"  82.01 £0.17*"" 92,38 +0.35""  87.44 £0.13""

Hhin NO, -N ¥ i 4 3. 00 ~48.00 mg/L, & i
22 ARAARFR KB ] (14 2R RS AR R F7 5 1956 20
K,EBELREE TS 6, 400 R, SR
PEH I LE ) L 8 T B 5 42 AT 3k 15,00 ~ 20. 00
pm 78 B A L B AR IR R (41.25% +£0.15% ) |
(46. 78% =+ 0. 14% ), (42. 23% + 0.21% ) .
(40.05% +0.36% ) f1(41.12% +0.26% ) (& 2),
LIS IME R BE g 6. 00 mg/L i, 22 4R AR Hdf
FECEINR-6) , 5 Ho A 4% 5256 41 AF 161 1 FE A LU 491 AL+
WH AT H 2 5+ B3 (P <0.05) . 14N NO; -N
WREN 0 mg/L 250, B BRI KR,
M R, BBCA 7 B A 0E i (ETh-T) o 18]
AT NO, -N #k B2 75 T 96. 00 mg/L i}, 5 3 22 4R
o Ko, 2 RIR BRI, A M T 4
a5 A R, AR A9, 00 ~ 10.00 wm (& -

—
I:]b

9
IS
>

B
(=]
T

2
< E 5
<2 E%o
=3 Sg
~ <
§§ 30 3()1%2
jﬁh
2= 20} B 120 ®5,
glo- ﬁ 10 %= &
2 F
78 © © © S & e 0
S S SIS Sy
W 0F P @ oD

IR / (mg/L)
NOj; -N concentration
2 ¥520 d FEARESMNNNO, -N R ERT
ERaRtRFERILIRBTFEERNZM
Fig.2 Effects of adding different concentrations of
NO; -N on sporangial branchlets ratio
and sporangium diameter of filaments of

S. lomentaria after being cultured for 20 days

8,9), ffl ¥ %A b AL, 20 B AL A (9. 06% +
0.32% ) F1(7.65% +0.45% ) (& 2) .

e PN R A IN NI/ E e Y A &4
AR & BB A, NO, -N k£ 6. 00 mg/L fizik

HILRIEERK KT

2.3 BiREMNERLREFERKEZETNRIT

7 0 ~5.28 mg/L 4l PO, -P ¢ J& i il 1Y
A S 0 2H B 22 AR A A ) 1 A L B B R R
4 HIE 25 24 5 3% T 0 K R s #, SR i b hn PO -P
We i T 15. 84 mg/L B, 7E K 35 5 4R 15 ~ 20
RyUAEVEGEAA LD EFERYBHR (L3, &
Br 25 R ER 20 K, BEAMIN PO; ™ -P ik F 114 3% 7 4
K, 2% S0 A AR Py 3 A LA R (121.29% =+
0.34% ), (212.33% +0.37% ). (289. 16% =+
0.23% ) . (378.34% = 0. 17% ) . (298. 06% =+
0.14% ) . (205. 00% =+ 0.23% ). (134. 34% =+
0.08% ) F1(127.31% =0.33% ) , K4 PO, -
P 1.32 mg/L B, X 78 358 22 4R 1A 1) AR AR
HERCR ST, A ) e R N A L B T A
B LI (P <0.05)

3 S B 45 F AT AN TR A PO -P vk JE Xt
W L2 R R TR T A ) AR T 5 AR Y T
(K 3), #hhn PO, -P ¥k iEl 0.33 ~5.28 mg/L,
iR 20 d Ji5 , 8 AL RAR S TRAR €5, 40 R T SRR,
BRI A 2 40 ML B, R R
16.00 ~ 19. 00 wm, 7 7 4& &% kb ] 43 51 ol ik
(45.45% + 0. 35% ). (45. 18% =+ 0. 45% ) .
(47.12% +0.26% ). (46. 45% + 0. 23% ) FlI
(38.88% +0.20% ) , 4% IS PO, -P W JE
1.32 mg/L i, & ¥ 22 AR K e fE (BIRR-11) ,
5 Ath A% S 56 2 7 6T 4R ELAR A R L 2
S BFE(P<0.05), S PO, -P ¥ )& )y 0 mg/L
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i, 22 R B S (I RR-10)  TERG SR G 45 20 I 2RI I B A R A O B0 —— 8 4 40

K, FRB B Ny (10.12% +0.27% ) , ¥
PHR(9.78 £ 1.32) pm (& 3), [8] Wf 5h
PO} -P ¥ i 5+ 55 , ik 15. 84 mg/L F1 95.04 mg/L

®3 SMMAE PO -PIREXEE
Tab.3 Effects of adding different concentrations of PO -P on
increasing ratio of biomass of filaments of S. lomentaria

iR | B A R 1 22 AR M TR O HL A 8 1 AL
AT W (BT RR-12,13) ¢

ZREEMEBBFELL (%) I

WHE/ (mg/L) B[] /d time
concentration 1 3 5 10 15 20
0 10.23 £0.22° 25.07 +0.16° 46.23 £0.17° 62.09 +0.18° 89.11 +0.23° 121.29 +0.34°
0.33 12.32 £0.27% 33.95 +0.18"° 51.41 +0.19% 78.13 +0.17° 181.45 £0.24° 212.33 +£0.37°
0.66 18.09 +0.16¢ 46.18 £0.11°¢ 67.25 £0.23° 89.21 +0.54°  200.23 +0.13°¢ 289.16 +0.23°¢
1.32 21.41 £0.28¢ 50.43 £0. 449 74.31 £0.17¢ 94.45 +0.32°  256.31 £0.15¢ 378.34 +0.17¢
2.64 16.89 £0.07°¢ 44.00 £0.42° 67.98 £0.31° 76.31 £0.11%  234.42 +0.16° 298.06 +0. 14
5.28 13.00 +0.18"" 38.25 +0.43" 59.43 +0.33" 63.97 £0.23""  185.91 £0.32°"  205.00 £0.23""
15.84 7.21 £0.17¢ 37.97 £0.36" 52.33 £0.10" 58.22 +0.08%  156.02 +0.21¢ 134.34 +0.08%
95.04 5.12£0.17¢" 28.32 +0.09" 46.21 £0.16™  50.34 +0.66" 132.13 +0.48" 127.31 £0.33%"
m— TR AER TFEREZREMNERERT, 72 Al
—_— 2 3 . s NID S, Y
. c A 30 ESNW i R E A S M2 RN AEKEE ., X
5 o [ S L P N7,
xZ40T g 140 -8 AIRES £/2 BRI b W o R A S ESNW B 3¢
=2 =g b e o ek . N NN
S5 30 30 @ T R R B AR S IR e fE /2 BESRE,
_I_lm 8
g K = 323 P 2
LR X N N S R 0 Mo WYk BE 35 13.33 mg/L, Uk JE I 8 T A BF 5L
< = , s NS N N s 3
gg ED gg RGN ERLREAERE BN RGP 1.32
- OTE /L BT R S Mt TS B B
0 0 S e L A TR L (] A A
S DS DS D> LN, /2 BEFR O RBR A 11, S 3Rk H
Q77N T 9T 5T [20] » . S <
B ) (malL) 11, H% Berges 25 ™) 36 T 0B 5 77 £h % g o 41 g

PQO,3- -P concentration

B3 #3520 dEARRESNM PO, -PiREN
EREZRFBRFERILHIRBFEEENZMN
Fig.3 Effects of adding different concentrations of
PO:' -P on sporangial branchlets ratio and
sporangium diameter of filaments of

S. lomentaria after being cultured for 20 days

LR 7 I R Y AR R B A L e 2
A % 7 FRE, PO -P YR 1.32 mg/L it fy
M TFE LRI ER KT o

3 1HiE

B SR WA a2 T A A R K T O N R B — B R
JLE I A S50, TR th 2R 8 JR ik MR R
Lt Jmou R L RAE M 45 3. AR B 3R ok
B AR R DGO SR OUR P R A
JRURHTR , DA I 30 5 — b 45 38 019 5 IR T, e e 22K
PP A R R TR RTR . ABFFEA R KW L By

AR B T FEAGE , B % £k Lo AR S 2
TN S L R P B S . L, 4 £/2 8557
WG 7 078 PR R R A T B R A B4, R
RELRIE R T N R R REIR A N JTT 4 45 e 4 i
KR 16 ESNW 53R 2 0. 71 mg/L, #%
AU BE AR T RAIR , AT X s S BN E R IR &
PRSP , 2K 17T A R TG R R B 22K AR X B IR AR I TR
Ko PHIE, /2 F1 ESNW K5 5% 1 A ) T 75 5 22 4R 14
94K & o T4 Hafting ™ 1 E 3% 4R
R SRIC 1 TN 25 BE 5632 1 220K IR AE £/2 B3R
W BRI P AR G, 3K F] BB TR B TR SR IET
TN S5 B 28 S 22 R 5, 78 B 22 R A W 1)
SRR B 35 G TEARBE MR B I S5 R AR T
DAAS [) 3 28 A 250 TG AN ] 15 % W, DA T oy 208 b A1 s
HAE R,

OB K BN, A
F5E 45 B30 ,NO, -N ¥k &£ 24 6. 00 mg/L,PO; -
Pyl 1.32 me/L Iy Fl T8 B 22 RIE A K &
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o 39 %

Ho PR IE, R BE 53 B W 22O AR A K RIS
NO, -N ¥k J& 7 [ &y 20.00 ~60. 00 mg/L,PO; -P
VRSl 1.50 ~5.00 mg/L"™ iy S 1 1A bR
WA KB NO, -N ¥ il 6. 00 mg/L, PO} -P ¥
B 0.50 mg/LY 0 DL E 3 o Bl 2R Ky
ROBEWBE AN [R], T RE R S A B AE RS
(@ RGBS N G R VAN Y (O = 3 Y
BIRPESE) DL SO Tl R 5 25 4 (ol BRI R R
K pH {55 ) A3 &, I 2 B &2 2% 1 W i 3y ) 2%
FRAE ' AR FIHLEE A 7 o — 2 F 5

S NO; -N #k i 2 0 mg/L Al NO, -N ¥k &
1 5 (96.00 mg/L J 192.00 mg/L) i}, & ¥ 224k
R 2, @R S in NO; -N YR BEA7E 3. 00 ~
48.00 mg/L A, 22 R R A, (i Inix .
PSC e 45 5 Harries ™' 1 20 e B X 4 0 T 14
KR E WS 45 AL, BAR M B A R T
(BT W a2 N FA SR IS CERE 1o A PN iU oS S U
R B s, e AR ) IR, A KSR, KA
B, HMINNO; -N ¥ 22 0 mg/L i, 4R &g K
PR A RS A PR B (A 5259 i TV 7K, NO, -N ¥k iE 2
0.96 mg/L) , EH L RE WL — & AR,
{HEh T 22 R A4 A= W o ) 3, AN B K P 8 AR IR
B R AR AN JE DA A2 22 R A4 X R0 5 5K, 20 TR AL
AR, B 2T BB A A L P S 2 R R AR, A
4 A 1 32 B0 BRI, D52 e 22 AR A A AR K
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L L1 B R 0P e s 22 R A5 2. F1 S5 3R WP B B 2200 M 5 3. PES B FR M B B 22 R 1K 4. /2 35 FR TP i 38 22 R 1K 5 5. ESNW 85 37
P 2RI 6. BRI 6.00 mg/L By R AR 201K 5 7. M 0 mg/L B SRS 22 0K 1K 5 8. UMk B2 96. 00 mg/L 35 37 1 2
BLORIR S 9. ZEE 7 192,00 mg/L B 3% (0 85 B 2R 145 10 B B2 O mg/L BEF5 A0 BEZ0R MK 5 11, BRI B2 1. 32 mg/L 85 55 1
ZEARAA s 12, BRURIE D 15. 84 mg/L 5 37 (9 85 B8 2 AR A4, #F Sk 0T 46 by B 35 7 388 22 3 1T F) 3 % 0 22 R AR B 5 13 BRIRJE D 95. 04 mg/L 5 3R
B2 5 BIRR-1,2,3,4,5 Dy B % 28 R B8 200k 1, TRI 6,7 ,8,9,10, 11,12, 13 S35 37 20 KAy 3 22 4R 1K
Plate

1. The filaments of S. lomentaria in L1 culture medium; 2. The filaments of S. lomentaria in F1 culture medium; 3. The filaments of S.
lomentaria in PES culture medium; 4. The filaments of S. lomentaria in /2 culture medium; 5. The filamets of S. lomentaria in ESNW culture
medium ; 6. The filaments of S. lomentaria in the concentration of NO; -N 6.00 mg/L; 7. The filaments of S. lomentaria in the concentration of
NO; -N 0 mg/L; 8. The filaments of S. lomentaria in the concentration of NO; -N 96. 00 mg/L; 9. The filaments of S. lomentaria in the
concentration of NO; -N 192.00 mg/L; 10. The filaments of S. lomentaria in the concentration of PO}~ -P 0 mg/L; 11. The filaments of S.
lomentaria in the concentration of PO} -P 1.32 mg/L; 12. The filaments of S. lomentaria in the concentration of PO}~ -P 95. 04 mg/L,
attaching on the surface of the filaments were the decomposition of the filaments, Arrowed; 13. The filaments of S. lomentaria in the
concentration of PO?, ~-P95.04 mg/L. Plate-1,2,3,4,5 were the filaments of S. lomentaria that cultured for 28 days, plate-6,7,8,9,10,11,12,
13 were the filaments of S. lomentaria that cultured for 20 days
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Effects of five culture media on the growth and development of
the filaments of Scytosiphon lomentaria

HONG Lizhen', GONG Xiangzhong'* , ZHANG Wenjian', GAO Wei', 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; The filaments of Scytosiphon lomentaria preserved in our laboratory were used as the experimental
material , and the effects of five culture media L1 ,PES,F1,f/2 and ESNW on the growth and development of
filaments of S. lomentaria were studied , meanwhile , the effects of the different concentrations of nitrate and
phosphate based on NO, -N and PO, -P free of L1 culture medium on the growth and development of
filaments of S. lomentaria were also studied by the experimental ecology methods in this paper. Results
showed as follows: (1)L1 was the optimal culture medium for the growth and development of filaments of
S. lomentaria in the five culture media. The filaments of S. lomentaria were dark brown and the cytoplasm
was plentiful cultured in L1 medium,the increasing ratio of filament biomass was(560.48% +0.73% ) ,the
sporangial branchlets ratio and the sporangium diameter could reach up to(46.88% +0.41% )and(18.95 =
0.89) wm,respectively, after being cultured for 28 days in L1 culture medium; (2) The optimal concentration
of NO, -N for the growth and development of filaments of S. lomentaria was 6. 00 mg/L. Under this
concentration , the filaments could grow rapidly and the filaments of S. lomentaria were dark brown, moreover
the sporangial branchlets ratio could achieve (46.78% +0.14% )and the sporangium diameter could increase
to(18.78 £2.45) um after being cultured for 20 days. Whereas, the filaments grew slowly and pigment of
the filaments of S. lomentaria was light with the addition of NO, -N at the concentrations of 0,96. 00 and
192.00 mg/L, the sporangial branchlets ratio were (0% + 0% ), (9.06% +0.32% ) and (7. 65% =
0.45% ) ,respectively,and the sporangium diameter were only about 9.00 — 10.00 pwm after being cultured
for 20 days; (3) The optimal addition concentration of PO; -P for the growth and development of filaments
of S. lomentaria was 1.32 mg/L. Under the concentration, the filaments could grow rapidly, moreover, the
filaments of S. lomentaria were dark brown, the sporangial branchlets ratio could achieve (47. 12% =
0.26% ) ,the sporangium diameter was 18.89 pm after being cultured for 20 days. However, the sporangial
branchlets ratio was only(18.89 +0.98) um and the sporangium diameter was just(9.78 +1.32) um after
being cultured for 20 days with the addition of PO -P at 0 mg/L, and the filaments of S. lomentaria were
turned virescent, the cells were cytoclasis and there was no formation of the sporangial branchlets with the
addition of PO] ™ -P exceeding 15.84 mg/L. The results mentioned above revealed that it was good for the
filaments of S. lomentaria to grow rapidly, enhance the sporangial branchlets ratio and magnify sporangium
diameter based on selecting a suitable culture medium and controlling the concentration of nitrate and
phosphate within limits in the stage of growth and development of filaments of S. lomentaria.
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