39 &5 12
20154 12 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 39, No. 12
Dec. , 2015

T E 421000 -0615(2015)12 - 1826 — 11

DOI:10. 11964 /jfc. 2015069904

DB NI A WIS S B AT

EER, BFRE, MEFR, KEE,
(L. o B2 Bt ¥ BFIEBF  LR 755 266071,
2 EEREB A A5 100049
3. o 2 DR B A G B Wl T 648 28 R 5905 LR 8 266071)

ZHRE, z 8, FEL

WE: AIRXAEMFTENENBCERE D RAZRESFTEFRRT OED T EH
GUMBEENWAERAEERUCAREABRHERHAR, SRALT DA RES MRFFE(L,
234 gL) BNEFEHRE(FER EEFMREEZR) RELMTHERAFHA
(NO, -N) . # & (NO, -N) (& & (NH, - N) | & A (TN) fn & 8 (TP) #y i L& {5 5 3 &
BEAHEEREHEELRERTHEMEENERLRAKE R T O ZRORTEAT T #2155
Ro BRRN GEMTEEARENERELREN , BEFEEL A4 /L o, TN 0 TP £
PRERE, A K 99.50% 1 93.45% , 5 A A B TN fn TP X EF LR UL RF, &7t
BEXOENFTENPRRERLAREFERH, NP RKERME LA NP IREHFA
T e A8 B IR AL E AL TN A TP Rk R K 5| 5k g, 40 A1 4 111 47 0.15 pmol /(g + h) o
R e EHRALELTINMTP SR EFHLEFGTHOLEL, 23 &K 99.46% fu
90.75% . £EFRZBEXN HEIMAI I FAEHEEELARFEUAIARR, WEEFH L
99.89% ., LBATPIREEHARE TR, SABRAFAREFZR, A NH, -NKRERE
FRTHRA, FeULZRER ARIMTETLERENLAGEANREEE R LAKE

HAME AR ERASMEERETG T ECEA - TR BN
KRB : BT A8 R IR R TORCER R R R R

hES%ES: S917.3,X 171.4

KRS B SRR ISEE ARG T, A
W45 B R B R AT I TS A R K AR, T
T P 2 R LAt 77 i A 4 A BB, K AR I i A
NG S O E S QN (Y A P
YT TR A G A A S RSz —
o] A 280 AR 7 77 K A T R i TS
TR BB 24 A R o A e 1 A 2 e R

K A= Wy A 3 W AT SR ) BRI UK
W RS BRSNS EE TR, M
Y& 52 DR H = 50k AIRFEME TG T Y S50 AT AR
o Y AN IE T A, Hu 255 A Lu 285 49 51 1]
3% (Ipomoea aquatica Forsskal) Il K # ( Pistia
stratiotes L. ) X & & F A KK HATE L, B HAG

W #5 B 8 :2015-06-02 &8 B #9:2015-07-04

NXEEIRERD A

TR AR O A R D WA
(Acorus calamus L. ) X [6) 72 BE & 85 F7 A K 44 E
¥, & AN AT DLS i v AL s 8 IR K AR
[F] Fof 12, A K I TR D 55 7K B ) ¥ 3 o SR T, K
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australis) 55— S R ALK A AH Y], B EE IR ALK
R EA AP A RCR B i T H AR R, S
Sx| T R B ) L PR, Rk v Ak AR
Uy T B K AR R S T K AL BRAIE ST Y 32 8
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KR A BB S RERAT , i S 80E
BOKAEN) KA o DL oK e i Dy,
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P ATl i A 25k 45 T ) % T T L B T
KAEYE B R AT L 56 T K A R 1 )
KA A BRI RS SRR g B AT A
B AR SR S ER A S OB R 4 0 ED
N L ( Najas indica ) 30 i i 4% 0 28 3 AR K Y
B EAS AL,

B[V E /N4 AR Sy S LR, LA A K TR
A Sk o ARG TR KR RS
B W TE R R, AR S E BT T A8 55
J3E AR S ) 5 B 4 T BT RE /NA 4 0 R
Fr 02 B MR B0, I B X DD BE /N R 4
TG E AT TR W5, B TR R i O
IR E B IR Ak ) R4 1 B e 0 S R AR o

LR Tk

1.1 R##

E[RE /NPT 4T B R F3 l, R CE
1 dpy Rk g 3758, Hod B (TN) 0. 74 mg/L,
A (TP)0.02 mg/L, 2 W& 4427 195 & -1k
PEMbRIE, B TSR, SR A ROCEEAIET
Bi g% X6 BESE % O 100 pmol/ (m? - s) iR JE Ny
24 ~26 C, ks 7 d,

R A R T W R 2 I LK A A W
FERT, R BGIL SR g3t = IR A0 H SR R 4%
PETF 835, F2 6 B8R 4 100 wmol/ (m” -« s) , i
FEh 24 ~26 T, HikE5:7~9 d,

1.2 AEHENENNHENEE 5K E a8
F TR, L 155 052

S0 K B BE /N TV T 28 1R KB U, K
YR T 2 TH K A3 -l H R OF RS #f 21 0. 01 ) FR
PO, B BIREN0.1.2.3 M4 g/L, 54
AEFR 3 ASEAT, B OEFRKIR N S AT 4 %
B AEERWKE(RD) . LRIFH)E, M2 d
BC1 WOoKFE, 2 51 g & (NOy - N) (W fif A&
(NO, -N) A (NH, -N) & (TN) Fg
(TP) &k, LM 9 d. 221 NO, -N NO, - N,
NH, - N TN Fil TP F 4 ¥ 5 5 i} 1] 1 2% , 3¢ 31 %
NO, -N .NO, -N NH, - N.TN #1 TP MR, &=
B (O) it AR"™ .

C(%) =(C,-V,=-C,-V,)x
(Cy - V,) x100%
P CHEBRR(%), Cy 1 IT 4 1 97 1)
B SR ER MR B (mg/ L), V, Ry 25 I IR I B SR W

AR, €, S B 5 @ R B 3R W b 3R Rk
(mg/L) , VOASER S i RESFRBMIIAFR(L) o
®1 EEFRKBPEEFROELILRE
Tab.1 Nutrient components in the

eutrophic water

b
TP TN NH, - N NO, -N NO; -N
index
e JE/(mg/L
EE/(mg/L) 0.17 2.0 0. 40 0.02 1.53

concentration

1.3 FEEFFZETEENTTEI @B R
e
KIS WA & I S R E 3 AN E

FREME (£ 2) . ZF LRSI R BN/
A4 T 1 8 BE U R A BBOR B AR 4 g/L, L
ANTRCEN BE /N 15 BB BE AR g X B AL, 45 A b B 3
AAT o SERIT ARG, A KRR B /NPT AT R
fif 5, JF 3 5 & NO, - N NO, - N NH, - N,
TN 1 TP & &, E 220 #r 7 d, XF NO, - N,
NO, -N NH, - N TN FI TP % il | 42 ¥ J& 5
]l 22, 0 31 B R BR R (C) MR & (U) .
M R (U) AR

Ulpmol/(g-h)] = (C,- C,) - V(t-G)
AP U N E SRR # [ pmol/(g - h) ],
Co ol S5 5 2% o mf % PR 4 8% % Wb 8 3R Bk
(mg/L) , C o525 45 I 52 56 2 15 57 W h 1) 8 SR
W EE (mg/L) , Vo B B SRR B (L) L 5
Bl (h) ,G NENEE /NPT B AE D) (g) o

K2 AREFKEFEEFH IO RE

Tab.2 Nutrient components in the eutrophic

water of different degrees mg/L
IR HER 5 E IR
mesotrophic eutrophic utmost eutrophic
TP 0.03 0.17 0. 49
TN 0.30 1. 84 3.37
NH, -N 0.02 0.45 1.36
NO, -N 0.01 0.02 0.02
NO, -N 0.26 1.37 1.85

1.4 HEMVTESHEBMERLZFTNMNE

K 0% 7 (19 ) 2o ol 2 30 e TR Bl = BGLL g
FeAEh BRI E 1.70 x 10°4~/mL, El
JE/NAT AT REAE AR, 2R K vht , oKk 480+
JE PR R T B BE /AT R R 4 g/L,
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AN 3 AT, BT 3 AN AXT A . &
2 d I A R R BE A R 4R a NO, - N |
NO, -N NH, - N TN 1 TP & &, i# £ 4 b7 11
d, %f NO, - N .NO, - N NH, - N, TN #I TP £
1 T A v 3 5 i) Y 8 AR 0 A L T
ERE /NAT 9 B A 30 8 % (IR ) . 1 3% R 1T &

AR

K, IR 4 4 T BEBE A 28 (% ) , M Sy X R
ZH PR A0 B2 (AS/mL) N SRy S50 2H 5 40 A % R
(A~/mL)
L5 MEFE

NO, -N .NO, - N NH, - N . TN I TP % &
PR W 7 3 S S 25 A L 3G 3 A R U i A K
R BRGNS R a

IR (%) = (M - N)/ M x 100% R WsE .
x3 BEGINEAZURSERAE
Tab.3 The measurement and standard reference of different indexes
iRk L oy I g5 92 2 bl
index measurement standard reference
1] NYANRA /AR b
NO, -N j”““‘ﬁj‘ﬁj‘ﬁrg‘f HI/T 346 - 2007
ultraviolet spectrophotometry
AN AN l:;;pc
NO, -N et XA% GB/T 7493 - 1987
spectrophotometric method
Y 32021 4N Sl Sl i
NH, - N B PGB 50 00 B ok HI/535 -2009
Nesslers reagent spectrophotometry
M S R T e e S-S i 3
™ ‘ - W&L)ILH&@@%%‘M‘%)‘@%JX% - GB 11894 - 89
alkaline potassium persulfate digestion-UV spectrophotometric method
J i fonr NV 3
P ‘ BHR 5% 5y Y6 b R ‘ GB 11893 - 89
ammonium molybdate spectrophotometric method
1.6 HiESH (P<0.01,[83) . SEH w1, EDEE/MT AT HEA) N

fili i Excel {1 #4722 18 0 #r , iz G232
Hrég it SPSS16. 0 X K d 2 47 4 I 3% 75 22 70
Z5 W E K8 P o< 0.05, f) 2 & K P
NP <0.01,

2 4k

2.1 AEFEHENMBTENERLENREK
IS 45 AN B RE /NPT A e R
PE AR B B T K AR A IR NP i H S
X R A7 AR 3 22 57 (P <0. 01, 1) .

TE—EFL N, BN /NATHY B NP L BR R
It ARk 3% s 8 ) 98 o 84 o, R B R 4 g/L I
NO, -N LR R B m, 7y 97.94% (€ 2), 5
U g/LAR AL P AL AP FE AR B H 22 57 (P <
0.01) . TN il TP KFRFAEHIE LS 4 ¢/L Wil
BB B, 730 99. 50% 1 93. 45% , T 4 Ak B 20
[B]AY TN Ml TP LERFRZEF AL (P >0.05)
22 AEAEFREF/HTHEMBPTENEREDN
0R: e

FALERAL NP & B R R R R R

http: // www. scxuebao. cn

PR S AR I 0 38 e

TEHUSE B AT 48 h XA ] B SR A 4R R B B/
A5 RE) NP PSR A AT LA, B BE /NPT
T N P IR ICH AR BE A 25 4 NP W 1 T
384 1, 5 K WA 3 3 349 R A A W e o R AL B2
(FEl4-a), ERTT 2SI R, E IR X E
BE/ANAT AT B NP WO R A B3 MW
(P <0.05) TN FI TP W e #7333k 1. 11 FlI
0.15 pumol/(g - h), & & 3 @ T H b 4 3
41 (P <0.01),

TE—RE G BN, B RE /N 5 BI85 3R N
P L BRAFE E KT g m (& 4 -b),
MR E IR AT TN ZER3(99.46% ) Fl TP B4
%(90.75% ) ik 3 fe ey, B 2 s T A A B4
(P <0.01) HARIZ Ty 2243 T R W], 8 77 A8 B X Ep
JE/NMA 1 BE NH, - N TP 25 B 36 (9 5% mi) i & 3%
(P<0.01) ;M & B R4 TN LR E hE
FAE BRI B FE 2R (P <0.01),
1M £ 4k 320 8] NO, - N LR H M 2 7 A R
Z(P>0.05),
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mO)g/l B]lg/l B2g/lL O3g/l O4gL

NO;-N% & / (mg/L)
NOs-N concentration

iFiE] / d
time

(a)
0oL BlgL G2gl D3gL O4gL

COCOo00o00
== INWW AN

NH,-NE# / (mg/L)
NH;-N concentration
SN NODNOSNTOWDN

55020 iz
2E 015

<% 0.12

i 2 0.08

413 0.04
[~Py-FEna

== 0

m0)g/L 8] g/L
a

W0/l Blgl E2gL D3gL O4gl

38 005
28 004
=g 003
ﬂ;‘% 0.02
zz 001
So o0
Z
“ ~0.01 :
IS / d
time
(b)
mog/l Blgl E2g/l DO3gL O4gL
. 25
52 20
EE 15
5
3 05
ZE 0 i I R L e L
=
o5l 1 3 5 7 9
i) / d
time
(d)

B2g/L B3g/L O4¢g/L

I iE / d
time

(e)

1 AEZELEHGET NO, -NNO, -N.NH, -N.TN 1 TP iR EHI Tk
Pl v i — B i) PRy A AS [] =5 B 8 e 2R M HL 22 [R) 22 57 ik 2 (P < 0.05)
Fig.1 The variations of NO, - N,NO, —N,NH, —N, TN and TP concentrations at different planting densities

Data with different letters for the same time mean significant differences from each other (P <0.05)

110 ¢

removal rate

EBRE %

m0gL mlgl m2gL wo3glL O4gl

S
S
s
s
e
e
s
S
S
S
S
s
s
e
s
S

o E
a~]

E IR
the type of nutrient

2 AEFELHT NO, -NNO, -N.NH, -N.TN #1 TP { kB E &k
P rhR [R] 8 R £ 28 2R AR A AN TR % Bk B B0 R A L 2 0] 22 53 .25 (P <0..05) , T )
Fig.2 The removal rates of NO, - N,NO, - N,NH, - N, TN and TP at different planting densities

Data with different letters for the same type of nutrient mean significant differences from each other (P <0.05) ,the same below

2.3 EEMTEMREHBEZERPZIE
R 2 PR 5 B BE /N Y IR R SR 1L d

SRR FR WK MAGE W %) B2 2 PR a0, S0 20

X IR A7 e 35 22 5w (P <0.01) o TEEPJEE/NAT

A A o R S I I [R), ST 4 A ok €
BN 2 KITIG LT A0 F 2R A AR A i o 1
AR 3 R AFRBUEAR N, 20 45 AU, 320
M B2 U 2 3% 9. 22 x 10° A~/mL ([ 5 —a) . #ifk
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]

g

E 9% mesotrophic
EF# eutrophic
B &S+ utmost eutrophic

mesotrophic ——th
—=— 5

T
&5 7% eutrophic
& EF% utmost eutrophic

= 0.020 %

— = N
S wn O

o
[

(=]
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—_
[\

NO--N concentration
(=]
(=]
S
Wi

(=]
—
—
(&}
W
N
W
o H

3 4 5 6
iE] / d IFE] / d
time time

(@ (b)

NO;-N% & / (mg/L)
NOs-N concentration
NO,-NF i / (mg/L)

|
=4
W

——h B mesotrophic
3.5 —=—5 57 eutrophic
——} & EJ% utmost eutrophic

1.5 ——hEF mesotrophic
—=—& 57 eutrophic
1.0 —— i} B &S utmost eutrophic

TN concentration
Wi

TN & / (mg/L)

NH-N&# / (mg/L)
NH,-N concentration
=)

W

0 { :
-05 A / d A / d
time time

(c) (d)

mesotrophic
eutrophic
F% utmost eutrophic

I
Pin
EE

TP& & / (mg/L)
TP concentration
(=}
W

0.1
0
01l 1 2 3 4 5 6
W i) / d
time
(e)

B3 AEAEFHFEHT NO,-NNO, -N.NH, -N. TN #1 TP iR EH X
Fig.3 The variations of NO; —N,NO, —N,NH, —N, TN and TP concentrations at different degrees eutrophic water

& FEF mesotrophic B T% 3% mesotrophic
0 ®EJ% eutrophic 0 Eﬁé’?? eutrophic .
B EE R utmost eutrophic 120 - B EEIE utmost eutrophltc)
§ 100
= <% 80f
£5 08 53 6O0f
=g 06 &3 40t
o S 0.4 'H\’lg I
£502 5 20
§ 0 NO;-N NO>-N NH4-N TN TP _23 L 5N NO»-N NH4-N TN TP
EIRERAR HIRERIA
the type of nutrient the type of nutrient

(a) (b)

B4 REEFHEZHET NO, -NNO, -NNH, -N. TN 1 TP R EEFEREH TN
Fig. 4 The uptake rates and removal rates of NO, - N,NH, - N,NO, - N, TN and TP at

different degrees eutrophic water

H i Chl.a & B AEAE S B4 M i 2B KRS fﬁf)ﬂ‘ﬁ EYRE 7N 1 5 0 4 2 1 2 v EL A 4 1) 400 o
K(EIS-b), FEZE RS, LK 4] Chl.a % ﬁ TER (B 6) o B2 525 B (A (4 ZE K, B BE /NAT Y
7 0.05 wg/L,# g % F A X i 4 Chl. a % &¢ K o T T T A S RO T RS i, BE R AR 1
(P<0.01), K, 303 R ik 99. 89%
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3 120 - _40¢
-
E 100 o 535t
&3 80 - o treatment 2‘5 30 F ——SZIGH treatment
S —=-XRAL control <Z25 —=—%f 4l control
SE oot =320
FE 40 €8 1s
23 5| =10
g £Z05
b3 0 4 & & lid L
1 3 9 1 3 7 9 11
AiE) / d e /d
time time
(@ ()

FPER | %

CHn

Data

ES HMEMTENFESMERER Chl.a EEH 0T
Fig.5 Effects on the growth and the chlorophyll — a content of M. aeruginosa by N. indica

L 105

g 100 b ¢ e ¢

w95

£ 90

S 85

< 80 a

= 75

%D 70 l__T_l 1 | 1 1 |

1 3 5 7 9 11

s 1E / d
time

E6 EMENMNMTENMERTH
B A AN ) 5 B8 B B0 3R 78 R B 2 ] 28 7 {2 %5 (P < 0. 05)
Fig. 6 The algal inhibiting rates of N. indica

with different letters mean significant differences from each

other (P <0.05)
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Qg 10 —=—X 40 control
DE g
E5
==
<3 ¢
g 2
ws 4
A Ay 2
HE
0 1 1 L 1L )
1 3 5 7 9 11
Afa) / d
time
(@)
300

—— 3G treatment
—=—Xt 14 control

NO;-N& & / (mg/L)
NOs-N concentration
—_— (3] (o)
W () Wi
S 3 S

100
50
0
1 3 5 7 9 11
I/ d
time
©

24 HMEMTESHEEBMERLEREGT
ARG I A P 7 4 5 4 T 5 B0 ¢ ol 8
AR IEIR , SR L R IR TP TN \NO, - N
FINH, - N 9% AL BEAT T BREAASIN (181 7) o
SEYGAT) Y, S G 2H AN X IR 4155 3R WP R TP
W T, Z )5 S g 4 TP ok B ORI B R %
XA AENR B F 2% 5 (P <0.01), S5
NH, - N 5 %) 7 # & 25 5 0.30 mg/L, B2 7 K
IBF) 8. 13 mg/L, B 2 3 3 i T4 41 NH, - N
WHE(P <0.01) %5 11 R TRHEEBMANF. [H
A BL, LB A TN 5 NO, — N A2 6 i 34 I A

300 —— 350 treatment
~g 250 —=—X 24 control
2F 200
:lg 150
3
IS 100
EE &

0
i fa) /7 d
time
(b)
25 ¢
20 L ——SZI04H treatment

—=—X1 4 control

NH,-N4 & / (mg/L)
NH,-N concentration

7 MEMTESEEMERLEFRMN TP.TNNH, - N 71 NO, - N {RETK

Fig.7 The variations of TP, TN,NH, — N and NO, — N concentrations in M. aeruginosa culture solution with N. indica
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— B, BB RE S THRY R B S0 S 0 2 T
HE4L(P <0.05)

3 1B

NP & K 5t s I 43 A b 1 5 R AR AR [ B
WA E E IRV 0 B AR, KR P BA
BALFEA M A R AR A R R A DL KK
WA EILEAG Y, BN 3 B ARG TR B L IE B
T 4 R R R DL R A AL A 25 A 0 R Eh 5
IR AR ELA R e WA K R v R R 0 R HE
F ALK AR DL R R K AR S R G I R A AR
R o B XK AR AR W AL B SR A K R B BT
O KR GE, T 8% 0 846 K g (Jussiaea
stipulacea Ohwi) 25 BR & & 37 KR N P 1850 R it
17 TR A5 SRR, W AR K e X TN LBR 2
28 60% , & ZE B ALK X TN Al TP KB 341
W%k 23% F1 20% , Akinbile 2507 H# T A
K P 6 % B8 7K 14 b B, e K W A
R EA B0 48 SO0, X BB IR AU R BR %
Fiik 89.28% . JTARKIZE " R T LR K AR 4
SRAE I K Wl B WO TR R K 7 %
KA TN (TP 25 BR R 8% &, 43 0 2 83.09%
80.30% . I AHEFEH, BIEE/NT T FEAEML & E 57
AT X TN TP 9 £ B R 5 5l & 35 99.46% |
90.75% , it = /K # F 1 NP LBR2E, HEIEE
INPTATRE K BT 2 T HE B T 0 AR S IR A
T A8 70 THT 5 ) 1 DR

W55 % B, W 78 97 A B4 B R /N AT Y
NH, - N @i e 7 NO, - N, A 4 NH, - N ¥
BERBE B EARAKCE , A 4% NO; - N H A B3R 1
WA 5 171 & 7 7 Ak 3LZH R B RE /N T F X NO, -
N — B HA 5 W W0 (18] 3) . Hanisak %7
WFoE % 8,24 NH, - N ¥k 2 1. 00 pwmol/L Hf
L2 0 Bl 4 3 ( Codium fragile) () NO, - N B
PR, Delia 45t & 8L, 24 NH, - N ¥ Ji¥
#Eid 5.00 pmol/L B £ 41 i 4 V1. % ( Gracilaria
foliifera) Xf NO, — N [y 0 e, A< #F 55 45 R 5
Hanisak 25> fil Delia 25" fy 57 45 B — 8, X
F I R O A A T R ) 7 R R R A B
PEAEBE BRI, 17 22 K B A 1 B e 2 6 56 TR 0 A
Bith i NH, - N, 4 NH, - N i — @ Wk i) 23
X NOy - N migfig >

W E YR A MY IENEEREAR 214, —

http: // www. scxuebao. cn

SEAEPIRI RN B )%, AN R E SRR T
el Hop AT FEREMY KA HRY,
WL 1 Ay AN ) AL ) M B A A ) i R e 32 R
BRI R R o NP R R i T R i
B grwrh N Py BERY T i bk, X I g5 NP
SEE IR R B T A A AT NP R — &R
) A B R ) R W vk B T R, AR — S T B T
A ISR A5G, 3X 55 B BE /NPT 35 B2 X NP IR IR
AR — B EDEE/NAT T R NP AR
EERZE LT ee R3¢ FNCINEE-PON £ 27
JRW M 0, B E BN B i AE A 5
Hh B RE /NPT B R B R ) RIS RE T L B
FRAR B W TH i O OR BB AN B4, X AT RE B
REDK AP E IR e RE I A G, B
FRREEERYSGIN , BN BE /NPT B K AR NP 2B
AP Z T, SRR B X BN BE/NAT T B N PR
LB UAEN B EL (P <0.01) , X 5%
SRR ISR 8

FER 25 25 1 5 M A K A — R A AR A
HAEM SR 2 A D5, — 2RO CE SRR K
w1 T s R A W 1) BRI R R AR 2 W X S
—HEW) 7 AR T o D& T K AR AL A 1 i S 2R
KBEE, B A 8 2 2™ 5 #ik
S0 gk I B 9% 50 50 & B ( Potamogeton
crispus L. ) G IR 3% ( Potamogeton lucens L. )
F4: 035 ( Ceratophyllum demersum L. ) X} 45 4% 1
P8 BLAT W] A A B i 1 L RS 4 AT /L
14 516 I IR SR 40 8 R e g, I8 B 97.57% o A
WFSE R B, BV RE /N A 77 B0 0] 1 Tk 4 o EL A A
FHHIVE (P <0.01) (& 5,6), HAM %R K
SR 73 W R, 3K 99. 89% R AG I Ak 8 R
WP NP kAR B, SE G2 POk B AR 3
T X IR A L (P <0.01) o % 52 50 21 1% i
£ 1R AE AR [8) 1 O BEORIIRLBE 2% 4 i A7 10, ] ik
AR HEBR D' IR BE X 4 S 0 42 ¥ A R Wi o Jiang
2 0L\ S B 557 L b NaNO, f§ T 1.27 mmol/L |
K, PO, 5 T 0. 10 mmol/L B, 4fi] 43 fof 3% 35 5t JC ¥
ERAEEK, & K,PO, K 0.10 mmol/L F& % 4fi
ZROUAEBE G P AYIG SE, SEIRALAESR S K2 )G
JEREFRW R TP A ok B I AR T B i % i M,
[DRORiE:R7 i =i R X (NSNS
AR R 2 BN GAR /] S B R ih P &R AN B
KX G HE A E T PR — 8. A, L4
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IR R NO, — N 5 75 J5 W S AN I8 T} a3
(P 7)), 3 AT BE e PR O B E /N7 45 4 4o o 2
PR 5T VR T, B S I B 1 A R I, BB T
{14 4 £ Bl 98 98 3 i 7= A NO, — N iR el T
BV RE /N BB A0 5, AT 7 3 NO, - N
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Study on the bioremediation potential of Najas indica

JIANG Weiwei'>* ,MAO Yuze', FANG Jinghui’, DU Meirong’,SUI Haidong’,
LI Min’, FANG Jianguang’ "
(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. University of Chinese Academy of Sciences, Beijing 100049 , China;
3. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry

of Agriculture ,Yellow Sea Fisheries Research Institute, Chinese Academy

of Fishery Sciences, Qingdao 266071, China)

Abstract; The aim of this paper is to investigate the bioremediation potential of Najas indica. In the present
study, the removal rates of N. indica on nitrogen and phosphorus were analyzed at 4 planting densities (1,
2,3 and 4 g/L) and 3 eutrophic water degrees ( mesotrophic, eutrophic and utmost eutrophic), which
detected the concentration of NH, - N, NO, - N, TN and TP. Besides, the inhibitory effect of N. indica on
the growth of M. aeruginosa was studied by the analysis of the number of M. aeruginosa and the
concentration of nutrients. The results showed that removal rates of N. indica on nitrogen and phosphorus
were significantly high. At the planting density of 4 g/L, the removal rates of TN and TP were up to 99.
50% and 93. 45% , respectively, while there is no significant difference between different treatments.
Eutrophic degrees have a significant effect on the removal rates of nitrogen and phosphorus. The uptake rates
of N. indica on nitrogen and phosphorus were increasing as the nutrient increased, and the uptake rates of
TN and TP reached the highest 1. 11 and 0. 15 pmol/(g - h), respectively. In the utmost eutrophic group,
the removal rates of TN and TP also reached the highest 99.46% and 90.75% , respectively, which were
significant higher than other eutrophic levels. Meanwhile, N. indica had an obviously inhibitory effect on
the growth of M. aeruginosa,and algal inhibiting rate reached 99. 89% in the experimental group. The
detection results of water quality showed that the concentration of TP and NH, under co-culture condition
was lower than control group significantly. Based on the study, N. indica presents a potential application for
remediation of the eutrophic water ecosystem and prevention of the bloom caused by M. aeruginosa.

Key words: Najas indica; nitrogen and phosphorus; removal rate; uptake rate; Microcystis aeruginosa;
algal inhibiting rate
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