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Table 1 The nutrient-supply design for the mesocosm experiment

K1 R

Fig.1 The view of mesocosms

YIRS/ pmol + L

B4 TS IR S
PO,-P NO;-N
M1 700L s — YR H: H I 2501 ¥5 369 300mL 7.82 111. 07
M2 700L #4E H 70 2501 S5 % S5mL 1.10 12.27
M3 — R N B %W (5mol « L™ NaNOs ¥ i) 0. 60 111.14
M4 o B CREID 0.54 5.25
M5 I 41 g X e B CTE 93 D 0.59 5.09
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2.1 ZLWHEERAMNE EEZHNERFR

2008 4F 6 —7 H LI HA R FE b N NS K IR B B BhME B R 19, 43~20. 8 °C,BEIRA 5% X AH M ; L5
AN g X 2R BE K 30. 26~30. 42, FEIFG £k BE I 2 V8 Bl % 30. 30~30. 38, Mg [X £k BE N 22 g 3% 5 M 25 3l AH o) B B
[ PR (E W =R NG 10 N T
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2.2.1 ZHEFHTA
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BEMAGRISINE SRR RO M M5 (RRRAMNERXD . K .Ml (R BELY RAELRATH . PR &
. B 1L REARKERFEZTEE:MS PHFREAYEIORT ML, WE 11 KRR KT ML, 25
13 RikfxmfE 1.6 ke BHIIRER 3200 M2 HHF & A K& %5 M3 RHEEL, £y B X M1.M3 4%, &
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Fig.2 The daily variation of wet biomass Fig. 3 The relative growth rates of daily average biomass
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2.2.2 BHmAFHEKE

SERPTHERBREAYENASENEKELE 3, ARRE. BNERENERANERELD R
B9 H AR KR E T 2 A RAGCHRERM , M—XKERMRKEEFREHN 2 MERE ML M) G TE
i LA ) B S84 B 3L B 0 NP B M1 B ¥ A% 3 KRS T H i N g M3, M1.M3 fiF# H
A X 34 B4 Bk B 10. 3% H 9. 9 %% , Bl B A XoF BRORN o DX % B A B H AR X K R AU 6. 1% /6. 4%
FBHBMEFRIEAN M2 WH BN ERA 7.4% 0T M1.M3, M1 # N.P @iNE4 4 0.132 mol,

5.430 X107 mol,M2 5 H B FH i i B IEME Y N 0. 033 mol.P 5. 430 X 107° mol, fi HF MWW E LY BEMHE

WM KERYHE R T/EE . XU — R R TE 8 SR 300 B & i B g 1 BRI A .
2.3 ERTBERENSEFRENTMLR NP HRKER

2.3.1 MEBREO TR

A 4 ﬁﬁki’ﬁ,ﬁﬁ WAEAR R E FRERIE IR 2T .3 MRS E IR (PO,-P,NO,-N Fl NH,-N) i thf [a] )
AL J B B A0 i X & R AL i A B SR sh 2B 1L
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115+ ®)
a —o— M1 ) —o-—-M1
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7.5 —a—M3 110 A _A_M3
N —x—M4 = ] —x—M4
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Fig. 4 The variations of dissolved nutrients respectively in mesocosm (a, b, c¢)and in the surrounding sea water (d)

£ FIFRAEWF & A KR AT RS TOPLE SR 8L & Ra oo BB R e 3 o B SR ER O T AR A o R
WARREMR. POP HERNTRMALIE TEESE. EF, MK PO-PEXLEHE 1~2 RNEAKER

¥, d1 7. 80 pmol « L% 0.2 ymol « L™, [ T 38 4%, LB LR AR BMHKE . M2 § PO,-P &
CBE S ML AHRL. M3, M4 H M5 =A~FIf& PO4 P BB A A R BN B SR AR AR E AN K BR

F T B, HAR M A FEATE 0. 16~0. 39 pmol » L™ A8 Zy, SLHEE 4~7 K5 11~14 RHH —KFER
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HRULWENARZERS-EFTSHEMEL™ .7 A1 HHMEKER 47. 6 mm(ERMNE 4 K). KK
BEGBEASRAERTEN —TEZRE, R KTTESRERE KT TSR0, HIHWAK
WA B FREF B B, 5 PO,-P M1 NO,-P ¥EEFEX 2 B/ 9 B /NR " 8 . B SL56 K
PO,-P ¥R FERE 7T F+im » J5L A 7T BEJE SR ARFE T2 40 A% , B DLBE BT 43 S5 Ak S TC WL SURE TR 3 K A

B T BB o 0 B AT NOs-P iR e B & & 2 K 2 B RERE 3, [A PO,-P 19284640 L, BPFE 52
55 2 R AR B R BMSEACE BRI R, ML § NO;-P & &M 111,07 pmol « L7 &45F 1 d &
% 0.07 pmol « L7', Al BB SR N 59 M3 1 NO;-P FEMPIIEE 111. 14 pmol « L', HH|% 3 RBEE
0.32 pmol « L™, Al WX TWMEWEAKM S N.PEFNHEERTREFLE N WHE, —EEM PO,-P
AR HFHF B X N EFEN AR E R EHRE&EE N/PEEA R T#H 2R, KL MERRIE
NO,-P iR EMEH 27 A ESE 2 RYEBBMEE, ERILRER.

NH,-N ¥ B b A 435 —Fr e T REHEIT LA B HE, a3 E ks 0. 41~4. 87 ymol » L1,
NH,-N H I B2 H g N 9 A6E i B AT 45 2 Uie i 4 BOBCR T i gloh o 2 IR U i B e ey AR B A
PR R F LW Y A NO,-N A BEREN . A CHEE LR H NO,-N R RIMARE, K& F NO,-N
WEK NH,-NZEZRBL, HFEE NO,-N ¥ B 5 P RS AR 00 4 4 & 3 AR e, 17 S 30 P 9 NHL-N R E
RYRJHG X RE S LMK BRI X, ALB P EEERMLELRFANAERE NO;-N, 5
T W B (R4 5 m] B NH,-N,,

2.3.2 ARARBEERLORKES

TSR] 10 d M2 B FHFEXN N B FHRBGEE K 0.54 ymol » g « h™! N & K IR I H R
HIIESE 1 R, 4 1.02 pmol » g7! « h™ ', SEIHT 6 d FERBBCEFI KT 0. 68 pmol « g7* « h™', Xf hif
FTHEEYETMRA N SERMREE KR, 57 10 d M2 BRFHEXT P R IEHERE N 0. 013
pmol « g~ ' « h™' KR i) PO,-P FE4E BRI N (2 1 D BPk K B 0 ie, 6 AR vk B L 30 0E 38, 3 R W i 3R
0.075 ymol » g™ « h ' HHBFE 1 XK, I RAEAZ P EHA T ENBHENTEHEEZ AR, B LTI
B F B B AR i A A B R L R e I AR A X S kK IRU R gk R U AR A B — B
WG 3 dKEFHRETEABRMEE L, A% 6 KAKNIKERBKRTFBRMWER . X 5LHF 4~6
RNHERERERIABRNRR WAKFEETERTHERDR S =Z, RO EWE LW, W& EW K45 ET
VR , X8 % 19 IR AR B 82

S M2, K EEE I £/2 B F2 ER ML M2E | RIFER NP REER AR
M1 HERAFE X NP iRk ilg F3E Table 2 The comparison between the uptake rates respectively of N and P by
£ EFIT’{% 1R, % 1 RN ﬁ:l:—%‘;ﬁ- N Enteromorpha prolifera in the first day of the M1 and M2 mesocosms
E"J&Wﬁ%ﬂ‘] 9. 25 ;,Lmol . g71 . B N M1 _ . M2 _
-1 ¥ I NI

ht, 1]‘ P EI? W YT 2R A 0. 63 pmol P B —— — — = —
egleh” W, 2 2 b -

i :H};l o ﬂk’m%mﬂzﬁﬁy NP Y T
» T+ H ) I
EA SR NP AR S %k N/P 14.6 1 13.6: 1

BT T 95 A0 b (3 2, 2 9 B
LI ST B N TR B T P, XSO BRI , S8 KRG TR N AR AR,
ST O T S 5 AR IR U Y 10 £

3 &
B X E A SR, B T BRI A ERWERMUERRANE SRR SR FRSEERLL.

(DA L5 SEIH) I & A oy I . 2 d N AR B3 TR R 2006 ~ 4006, Il SE 38 B[] Y
R RAEYRIWIEDT LR . EFRERERS FRRFEHLEA ML R M) I 4= KRR, H
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WIEBELL AN L H (M2), TR B INE FR I 2 3 A (M4 MO BB KER.

CYEFRMMIMBEXNFENEREMEE . EFREMNMERESHAFRLT 5 F Rk E A
BERERTREZA, WA LRRENRBDEELE NN BHEEEENR 111. 1 pmol/L, P AR
JE 7.8 pmol/L) B I Eh Wk EE i B A T A9 AR I LU NP A 415 HOm N R 41, — 3 M & 4
KEZFIABE, W NP2 HM RN N WA, EHOTEERRER, A0 THFEN N HFEK
TR TR P RYTER, EHRE NO-N BAKLB S B K E BRI EERAE R EFREAS 2 X R4
HLRTE TR ERBILTREHER 2 5, W 7 — Kk E B 28 R & 1 g KR ERRIEAIEA.

OWE M NO;y -N. PO, -P Hy e W F AR bR » 3% 22 I8 11 S8 B 21 5K 3 AT NO,-N A - 29 0003 3R 3%
0.54 ymol » g~' « h™',%f PO,-P By F R MBCE T 0. 013 pmol » g7* « h™' . KRB HENERNE
%ihﬂﬁfﬁﬂﬁci’a/\ﬁﬁiﬁfﬂﬂ L A3 75 2AHERBGE 4~6 X, 5 11~14 XD, WK ET o 5 b
FEBV B, B BRI R BSOS MR R X B SRR AR g . Ak B SORk R B, — 2Bk
BB N A9 AR R T PR AR » T LA i i I PR IR SR £ T M B SR B R A 3E
01, R RA B E R A AR S KON, ATRAERA SR WO RMERRRFEENESRERE
TR E R R A AR IR R R R E 2 —
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Mesocosm Experiments of Nutrient Effects on
Enteromorpha prolifera Growth

WU Xiao-wen'?, LI Rui-xiang"?, XU Zong-jun"'?, WEI Qin-sheng"?, ZANG Jia-ye'*?
(1. First Institute of Oceanography, SOA, Qingdao 266061, China;
2. Key Lab of Science and Engineering for Marine Ecologic Environment of SOA, Qingdao 266061, China)

Abstract: Nutrient effects on Enteromorpha proli fera growth are studied in mesocosm experiments in the
coastal sea area of Qingdao in June 2008, It is shown in the results from the mesocosm experiment that the
wet weight biomass of Enteromorpha prolifera group supplied with nutrients becomes evidently higher
than that of either the group supplied without any nutrients or the group directly sampled from the studied
sea area. The daily average growth rate of the group supplied only once with a /2 nutrient dose is 10%,
that with N is 9%, and the daily average growth rate of the group directly sampled from the studied sea ar-
eca is only 4%. Enteromorpha prolifera (E. prolifera for short) can rapidly absorb a large quantity of nu-
trients in a short time. The experimental group supplied only once with the f/2 dose (diluted from the
stored solution with the {/8 concentration) can absorb 9.25 pmol + g™' « h™" of N, and 0.63 ymol + g™ «
h™! of P in the 24 h after the nutrient solution has been added. Richer nutrients can make E. proli fera grow more
rapidly. E. prolifera growth obviously depends upon nutrient type and concentration. The surroundings with
multiple and rich nutrients is helpful for the E, prolifera growth, It is learnt from the comparison between NH,-
N and PO,-P that the N supply is a more important role for E. proli fera growth.

Key words: Mesocosm; nutrients; Enteromorpha prolifera
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