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MENEFRBRB R ERFERR"
Nutrient Uptaking and Growth Performance of Ulva
prolifera

EIMF.RHE—
WANG Xiang-yu, WU Hai-yi

(L ZRA WA YRR FERE . IR & 266104)
(Marine Biology Institute of Shandong Province,Qingdao, Shangdong,266104 ,China)

WE LB TS (Ulva prolifera )TE & H 37 AR T X U85 WA VB F DL K 2 i g R A, D
HE MW AE MR IR S % . [ EYRE 2 A5 IRk B0, R E Ghm HE J7 12545 W0 A () B [ 7K A v ml 3%
PETEHLE (DINDFI PO -P 18 B, 25 S0 55 %0 BB 19 WSR3 5 15 8 AN [ TR B 07 % h ok 3 4 o o A i) &
HAAE R IR TR E MR . DERVEAR LI R 0 & fem WUk 7K 62, 2% /Y DIN Fi
27.5% 1 POY™ -P, B ltdi 43 5135 #) 0. 022 mg N/ (g « b1 0. 006 mg P/ (g « h) s WF B FEA LR 4l A K P i
PP TE 15°C N = P(mg/L) =3 ¢ 0.3 BAMF T AER &Y, B AR REK 9. 4400 .8 d LW RLREINAY 5 72
20°C NN A BE RIS 0 N AE K B8 (At HFF 13 d AW sk RERHAY . K& IR X &5 AR 08 S0 47 1) I e ZEU s 8 3%
A R A RO AR,

KER WE AP AERKRHE

RESHES . S917.3 XEFRIRAE.A X E4HS:1002-7378(2015)04-0243-04

Abstract :[Objective] The nutrient uptaking and growth of Ulva prolifera was measured in the
laboratory, in order to provide a reference for management and utilization of Ulva prolifera.
[Methods)The concentrations of DIN and PO?}™ -P in water under two nutrient concentration
were tested by national standard. The weight of algae under different temperature and nutri-
ent concentration was timely measured. [Results}The results showed that the maximum per-
centages of DIN and PO}~ -P absorbed by U. prolifera were 62.2% and 27.5%, and the up-
taking rates were 0. 022 mg N/(g * h) and 0. 006 mg P/(g » h). U. prolifera grew fast under
various experimental conditions. The max SGR was 9. 44 % with the doubled weight after 8 d
when the temperature was 15°C and added N : P(mg/L.) =3 : 0. 3. When the temperature
was 20°C without adding chemicals, the growth was the slowest and the weight doubled after

13 d. [Conclution] U. prolifera showed the characteristics of high nutrients absorbance and

growth rate.

YRS B #1:2015-07-10 Key words: Ulva prolifera , nitrogen and phos-

fEE R EAT 1979 55 U MR B R B USRS phorus absorption, growth characteristics
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L AR AR BAEMOBR. AW S KEE
B AT S B 1 s B S e A S R L (R TE
HARK M FE 2K W eoE w3 mE SR AW
WA E R — M AR BEEE. (BIAMRERITFE
XoF 2R VAL P R S A T DR H SR AN [) T A TR AS ]
ZIFESE G R . 2R SR ) A A
T 2 W TV M TC LA (DIND FiA] %5 Pk T AL
(DIP) W Wi 38 22 (9 5% ) N R 38 W B W A A R
T (W s A B A5 LGRS I & A 4 B 58S [R) 2R
B AT X H A R RGBS 1 F B 52 e 5 o] 3 45 BF 5
WEE e 5 76 R [ B RIS 75 25 F R A R AR
| @37 DNI-Y [DRERIENE 2L LR R = DOPNEI P 3/
R Wk A g R AR AR AL X AR O R
KA B R AR AR U W A A R
W o A SC LI TR 20 ) R B R Al S S
VB SE R AF 5T 6 A K A SR BB
T AR ORI T AR R RN Y
AR, AN XBEAIEETEERE
PR ST % SR Ml W AT 1 VR D B A 1 K B R
T Sy A A 3A B L R R BB %

1 #MHE5RFE

1.1 ##

WFE T 2014 4F 5 H 2R A 8 RV A R e
55 3% B AT K R U8 T B Tk
1.2 FHi&
1.2.1 Tk

178 IO S8 A A L AR 0 R R A L Uk
PEARIT B 22 3R 10 B A5 9 FH B AR W T W SR T R K
53 s T 30 min; 285 BAIRIK T 30 min, DL 2 B B
BEIEWFE A S Y SR B n B TOL R R A
(GXZ-260A) N TSR 1 )8, 8 2 d e 1 gk, T
KSR W 15 5 40 IR 75 pmol/(m” » )36
B 12 h IR EE (18D C IR BN 1 g/L;
HEE TR
1.2.2 DIN #= PO} -P Bz R0 &

W PG5 5 B SR S e T TR TR AR S
d A E Kl e b T8 FR R VUBRAS B 3R n ot
TR TR TS 3R

WCEAR 2 A E IR R BRI L U8 K T K
IR NaNO; il KH, PO, , % N ¢ P(mg/L) K
3:0.3,6:0.6,8)F FRETHE 48 h, R4 K
ST FR R . RIE AL T SRR ILEOIR S T Y
1 g WMEFRMAREA 0.5 LW 1 L5 HEM

RSV EE RS RS 3 AN OGRS E] T
FEI SRR W R By kK oy 22 k. Tk
B IFIAR S 3 ho6 hi12 h BURE, B HURE 20 mL, il
3% W AT s M JE HL A (DIN, 245 NO; - N,
NO, -NAl NH, -N) Al PO} -P ¥ B, Il & 7 2k H
E FARiE GB 17378, 4 — 2007, Hvp 37 ity & %
2R AT O RE 1 R BCR TR AL I8 Ik, AR
FHWR R R 1 A Ak, POT -P SR TR I R 38 5 4
W,

FR A b3 A5 45 L, BV AT 45 o7 8 A o i R
I DIN #1 PO} -P 3R, R AX NV =[(Cy —
CH Val/t, 2.V ARIES  mg/ (g« h); Cy s
C, 2B R R ) Ja] (] B kS 4 R0 445 o i 3% 5% W
DIN & PO} -P MW . mg/L; V., 5 W BCRE I [1]
Ti) g JEC B ) 1 FR AR R, s ¢ g A5 YR BBURE £10) 1sF [i] )
B, he
1.2.3 HEhAKfPAEKENT

FRICTRE S5 5 I R iR EE R 1 g A8 R e ik
(EK 15~18 em) . i 5 T A 1000 mL 5555 W AY
=M, LR AR EWMT ERIRE LN
(A5+DC, T AHQROEDT; R FHFBD N H R,
iR WO~ DRI InA 8 F L0 B 2R K, BI7E o
U8 K B K PRI NaN O, il KH, PO, 3840 L ] 43
2 N: P(mg/LL)=3:0.3,6:0,6f9:0,9;3
WESPMRABHA. NL-O,1-O,1-O, 1-@, 1 -
Q. 01-@,1-OMI-@,FAHLmARE 3 PMEL;
Ot HR i B O ) I9 [ 10 3% 55 0, B R B 4 2/3 H5 5%
WL ESE TR, B4 d ERTBOR RS FHIE AU
TREK S ERRAY R GRRRFEE 16 d. #IkIKkE
ARKFIHEAXWT .

SGR=[(W,/W)'" —1]X100%,
Ao, W, MR EARBE,g; W, B8 RIEH,g;
n RIRE KA d,
1.3 BESH

B A5 505 FH 883+ 5 F Excel 4381, LA P <<0.05
1R 25 5 5 R OK O B 75 B4 24 LT 3448 £ bR 1
#E(xE£s5)FR,

2 EHRE5SMH

2.1 HEX DIN 1 PO;™ -P B9 PR 4 30 R R IR 4
R

W E X DIN AWt . i & 1 AT, S5 56 A
3 h L IR HR B 2H 135 FR VR B AN 0. 82 mg/L [ |
0.36 mg/L, BRI 59. 1% KIS IR Mk 4/
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EFERVBE A 0. 93 mg/L 45 0. 33 mg/L, BRI
W 64. 4 %6 155 S R 5 3 VR WO 4y 51 R 0. 080
mg/ (g« h)F1 0.100 mg/(g « h), ItJ5 DIN Hy ¥ i
AL /NI R TR E . 12 h B L 5 ik B 2 9 9 A
A3 B 58. 6 %0 F1 62, 2% MY FRER .12 h B
W s 2 4y Bk 0. 018 mg/(g + h) Fl 0. 022
mg/(g -+ h),

WFHEXF PO -P Wl Bie . aniEl 2 s, SE5
HI 6 h N, PO -P ¥ B AL/, 43 5 AL 0. 40
mg/L,0.60 mg/L [§%] 0.36 mg/L.0.59 mg/L;12
h IG5 ¥ B8 4R W A WOl 11. 0 6 Fl 27, 5%
M8 R R, 12 h 1 7 X Wl A 4y i O 0. 005
mg/(g + h)Fl0.006 mg/(g+h),

1.00,
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Fig. 1 Changes of DIN concentration in culture media
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Fig. 2 Changes of PO} -P concentration in culture

media

2.2 HEEFAREBREMBEZGTHEKEM
E 3 AT fER FRIRIE 15°CCL) & MFTF .4
i 16 d. 85RO O @ i iF & H 455K R0
Bk 7.39%.7.09% 1 6. 86% ; i IR @ PRI &
AR — Bt 55 8 R BT it gt AR R A B S5
SRR HER AR 4,23 g, HER R AE KRR M 9%,
FHAh B 4 AT EIAE RS SRR E 20°C CHD) 4R F L 3%
FEW D D i ir & 4 K R EA R, B RS A K
R 50 8RO O HF & H AR AR KR

SRR E] 6. 620 H 6. 500 s fERE R D P CRE A
BRI WF & o BT A I R i, 2y 13 d, Jr 2
oy M4 R R WILEAR [F) 5 B2 A [ F Eh 26 PF T L i &
A 22 5 A o AN WS 5 AN [l [ — & R SR M L T
ERAEREREEGE D,

45
~ 4
235
= 3
gz.s
= 2
mml.?
o5

0

fif f] Time(d)
Bl 3 15CHWMEMERAL
Fig.3 Weight of U. prolifera at 15°C
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Fig.4 Weight of U. prolifera at 20°C
x1 TRBEMEFRREFHTERKH PE

Table 1 P under different combinations of temperature and
nutrition
P{H
-0 1-0 1-® I-© 1-0 1-0 1-© I-@
P value
-0 / 0.03 0.44 0.06 0.04 / / /
I-® 0.03 / 0.04 0.03 / 0.04 / /
1-® 0.44 0.04 / 0.05 / / 0.01 /

I-® 0.06 0.03 0.05 / / / / 0.04

-® o.04 / / / / 0.06 0.21 0.47

1-© /0.04 / / 0.06 / 0.03 0.04

I-® / /0.0l / 0.21 0.03 / 0.17

I-@ / / / 0.04 0.47 0.04 0.17 /
3 i

3.1 HEWNEFHARYK

T X R 1 O A s SR Sk R ) I i 4%
AR TEE IRV AR B0, i & % 2 Wk
e T X B 0 R A A U A S N U R
AR SR &0t 12 h i & e vl LU 62, 2%
L LR 27, 500 1 R W IR0 R 4y ) gk )
0.022 mg N/(g + h)F1 0. 006 mg P/(g * h); [ B
XKL R R A 12 h 9 DIN WER & T 3 h /9
W RE L W AR D PR R S A W AL T AU BRI BR A L A B N
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8 SR 38 /I %o 280 DR T R Sl I A ) F T 8 A N
F5 B B PR T 20 9 U B R AR R R
75 4 B SORE IO #8433 AL 12 h A9 DIN #k B2 A
=T 3 h iR,

T R 2 T R LR N T
PEBE L Wr 5 X B AT B 55 e B R A R R S BR R
FLR X M T AL A Wi, 4840 3 h gk g W e By
FEWH 59, 100 B s A A, AR 40 A 52 6 45 1 L AR I Y
PR (2 g/ L) R AT LK ) LR ROR PR B S
R WCE 77 £ T Y AR AN ROKR .
3.2 HEMEKEE

T A A B R, O LS B T, AR
S I — AL B ST TR IR S SR A R E S AR
FAEAE , & B & 00 A2 W 6 L6 0 1 7K v 1 4
b A AR K B et 8 d ek RE B L e 18 13 d wifE
BT ULBH Wr 8 N AL BE % 35 0 AN [R]85 3% £k K OF 19 1
S, 10 L/ S %) T A B A N () P PR B A, X
s U5 B T R R G A A 5 R TR I SO 3R SR
RE 1 B A S B 8 FR AR K R L (L2 3 20 5 1
PR B B, 75 W 25 5 S B B

4 g

I FL A AR A W SRR R R A RE T A R
F8 A T R A R A B 0 A T AT LML
B HAT B W B R R AR ) B R R AR
1B 5 BT B IR A K MR B — o £ e 1 0 5 95 B AE T LR
Pyt AR R AR Sy 1A T SR A 35 b, 52 Wi Y8 Sk 1)
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