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Bl VRV DRAFERRE
1.2 FRIEEK

B F 1 2R 4 0 T 5 o R R A v i ) R K, R
KEIFuE . K ECE ZIR&H, R RBKEE 20,
pH 7.98, A BG-11 8532 3021 % NaNOs . KH,PO,
ISR B FREL, TR IR 95
1.3 FEE&t

SRR RIRIUE S, A BG11 #5537
FLEREE 10078 1 000 FHHE1 76 A -6, Filken sedn
JUsEE N 3x10° A/mL, 6 A IR 3~5 d, 6
HEERE 6 600 Ix, JE/MEEM 16 h @ 8 h, JRJF 25+0.5 C.
6 H IR R A TSR YA, &SRR N 10,
e BB AR T 3~5 948 B2 AR i AH 1 5 3 (1) NaCl 2 i
T AW (BAKEREE) .

TR/ NER I AL B 1.0x10° ~/mL(G1)
5.0x10° 4~/mL(G5). 1.0x10° /~/mL(G10)3 EEEE, 4>
SR = BREUA 500 mL ARG SR T R+ K),
BN L = AABEI, TRV LA 735 98 40 A) 77 3 7K
RS H BT (GO), BN SE 00 4 K BRZA ik 37 3
ASFATRE . X IR LRSI 21 = A B A R T O I8
B IR A (GXZ-380, T I ITrIN AT )P R 3%, 5 5%
FAF R 25 °C, JERREE 6 600 1x, IS E B
16 h : 8h, EERIES) 3~5 WK, BEGEEANMIGEEE K
L4 AR

FERRET, AR5 K SR K B A AR 3R A
WL O, XA AR PATRERE S did s
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Fig.1  Effect of different inoculation densities on the
growth of Chlorella pyrenoidosa in mariculture tail
water
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Fig.2 Effect of different inoculation densities on the pH
values of mariculture tail water
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Fig.3 Effect of different inoculation densities of Chlorella

pyrenoidosa on the removal rate of POif in maricul-
ture tail water
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Fig. 4 Effect of different inoculation densities of Chlorella
pyrenoidosa on the removal rate of NH; in maricul-
ture tail water
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Fig. 5 Effect of different inoculation densities of Chlorella

pyrenoidosa on the removal rate of NOj in maricul-
ture tail water

234 THHRER

Fr BH & 7K I iF R 5 8 (NO2-N) B4 W) 4 J5 94k 32
h16.89 mg/L. ARIZEFEE T, FELEIFAR 12d
N, £SCEH IR K T NOS-N B EBRRTC i E
AL (E 6), G1 41 NO,-N B FRAER IR 12 d J5 Pk
A, GSHFE 15d 2 EF#EHE, G10 41 NO,-N £
B RER, TR EMAL; 21 d, =HE A /NEREE
XF NO,-N 1 25 B 3 43 5l by (84.343.52)% . (23.5+
2.53)% . (3.4£2.16)% . K FAZ /BRI 1 R &
1x10° 4~/mL B %f NO,-N F=BR3UR etk

3 w#
L KA P o T 9 79

100 -
—A—Gl —{1—G5 —O0—Gl0
. 80
S
N 60 -
H
&
= o0l
&
AT
=
20+
0 —Dl>
3 6 9 12 15 18 21
s i) /d

P 6 AT 4 of i B2 ) 2 1 R /INBR X e K SR BHL R K Hh IE.
Tl R L L BR AR B R M
Fig. 6 Effect of different inoculation densities of Chlorella

pyrenoidosa on the removal rate of NO, in maricul-
ture tail water
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N/P Fe A 28 28 e s PO 0F 9 b A it (Scenede-
smus oblignus) i SR8 PR 2% 5 A 0 A ) 1
Wit 25 5 200 2 o 28 10 8 R 0 A L i A ae S DOV
Y 2 W BE 3 He AP B I3 N, = fA e 38 P& (Phaeoda-
ctylum tricornutum) 55 ¥ 4 ¥ (Isochrysis galbana) X}
EIREROYIEFEIG 0, o A0 MY A R B AP, 2R A
FEEOE K IR B R T, 5 AR b R % B A Al
PR R ARG I(5 RIER —2

X FRAE 2K N P 57 38 0 WSOR] I Bk T
A, PRI, 22 o B[] A 2 o s o) 77 9 R
KN, P EERCR ., 7E—E LN, 8w
BEARA AT DU AL, WA SRR, SR, 4R
I RE 2 SEOCEEMBORIEAR, M52 m H X N P
IR SCR FAEY ARG A, PLAN I X I 35 58 R /K R
TCAIL NP e B2 5 B e 2 ) i 0 38 IR 2 A1k, 7E
B B AR AR R, AR R/ N R XK A
BEIR AL | S RBR R &, K/AMRIKCR 1.0x10°
A~ /mL>5.0x10° 4~/mL>1.0x10° 4~/mL. H @ %
AR U/ N ERBEAE R SR 00 91 B AP 5 ) NHA-N
PO, -P, 6 d if NH;-N £ 1%(95.4+1.24)%, 21 d
B PO -P 25215 (81.4+9.86)%, 1 %5 i 2H F Y
IR R 4% B A AT R A B S BRACR, TEM T
TE—E LN, o nEemh s s, XA, BEEE
FEER I Fe PR R A, I FL AT DA 45 R BRI )P
A ITE A SRR IR AR INER B R BRI W15 K
NH;-N 9 BF5E % 30 e Wk 1) 42 b 2% 1 (5% 107
cfu/mL)A7 B T hn bR g 4 Mo x5 7K b NH,-N- iz i
BE 5K R 45 BYAE SR /N BR 3 (Chlorella sp.
HNC11)FIXUE ¥ (Amphora sp. HNY)Z=BRXHRFEFE b
FEPEK N P EFRERIFE T, KIS iR % e
P BANL K AR R A 5B R i T I S e )
Lol TN iE e (Spirulina  platensis) A [R] AP i B R X
R BERBRAGERT IR, SR SRR KRR A
BRI BRI TG, SRR AR 2

TLEEAE G HIRAME T, X0 WOy — I
N NHy-N>NO;3-N>NO,-N>A HLA P i T i
[t NH, s i Re s 8k, Bt fose s e e #R
A, X NO3-N \NO,-N WIS F| H1 52 NH,-N Fy4iii,
HUATE NHy-N R BEBARAS 2 LA e Tl e 2 R isf A )
FEHP, ARBEE R, BFRERN 6 d N, 5%
L1758 K Y NHZ-N v i REEGH AR, #1559 d B,
3 RBRFE 90%LL 1, NOs-N [ iHFENIH 5 T
NH;-N, HEEFEEL4 6 dJ5 NOs-N HEIFIR FI%,

R BRI R e 9d JEIFEA TR, I NHZ-N
W BE R B B AR K, AR LA 2 B0 1E A K B
7 1Y N RS ; NO,-N I AEHT 5 T NO5-N, il iy 422 7l
B E 2H A A SEHG R I Y NOS-N IR IR FHRARE, 21 d
EBRHRAL(3.442.16)%, H ARWEEELTE 15 d J5 NO,-N
W RE T 2 AR, XN BB SR NOS-N R BEFRAIR,
VLRI NO,-N R EHm, nl L, 595 KR
B I /INERBEAE R A A R4 T, XPRIR A
FHILAEAM R N & NH{-N . NO;-N I NO,-N, 5 Atk
B8 AW R/ NEREEXT NO,-N B RBREL
FATRESZ BN K A REm, 15 d J5 s e fh s Al
(GO TR Hh T oA 75 A8 0 DR T AR, e i it
FE AT, NOo-N By WO IR A, 110 G1. G5 ZH 34
MR AT ERF RS, U HIE G 41, K, wE ]
A R SR T R 7K NO,-N e FE AE AT 2, F
R LB NOL-N s, HRBRAICR 5 s
s B O AR AT A9 IE ARG, i 4k 26 VR /N BR
(Chlorella sp.)2 i 3¢ 11X HR 258 /K A o 7 Al R 6
R R, KR b /N ER i 0 12 Fh 2% )3 8
2.0x10* A~/mL B, VRS ERER A 25 BRASCR TC A 42
1o AMAOR U, ARSI i B PR N BRSO SE A
R, HRGEMMRER R, A — 5 Ju B N 2 i B &/
BREEI AR, feftm T B | A A HRER
R EBER, WA T AR ER A KGRk U, g
TR 55 55 28 1A% /N Bk B b 1) o — VIR, AF
G e A ) 28 B RN R BR AR

S5 R R B AE S B R AT O A R AL,
T EL A B IR S R O s A b AR R )
FE R KK B Ak il i 25 AR R B OO B 95 0
WAL RCR o Lau ZFPBR A 1x10° 4~/mL, 1x10°
A/mL. 51084 /mL Fl 1x107 A>/mL 427 %5 i 1 3
8 /N ERK # (Chlorella vulgaris) ¥ AL {5 7K, 10d X
NH;-N fEBRRD000 74.1% . 97.8% . 89.7% .
99.9% , Xf POy -P 2[5 5K 68.8% | 92.8% .
73.4% . 85.6% , Hith 1x107 4/mL BiA g2 i i
(R E . 2R SRR N 1x10° A~/mL
(R A 7588 A2 /INER G F T Rb BRRR R S0% I SE %K,
S5 R A E A/ NEREE 7 d (AR EE, TN A TP (25 Bk
ik 79.69% Fl 87.14% ., Lau ZEBWLIESz KBk AY
30 /N ER LA L AR DIk B A0 0 ) i AR AR
10 d TTHLA . B RBRFEITIE 86% M1 70%. X FLASE
WEER, DLSI5 & BN R U /INRBEAE S mh ik 7%
KK BTdHE, 6 d 2 A L BRZENE T 80%, 12 d
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PRER R 5 BRR N (49.9£0.18)%, FKWISIR A MM HE AR
ANBREEAE R BERNTE D A FR A0 T AT RE AT T A5 it
RIRBEE, Hy bR o053 /N ek

25 TR, AR R AR R R R R
AINEREE N A AT FLYA T X R 2 0 R AR K v A S
FW, HOAB/NREEA BRI WE N RE T, A K
PR, XTEA . BERRER IR RRER 10 22 BRASCRhy, TEFRIE
K I R B i A B A R, 2 R B/ NBR S A AR
AFEBRECR, K. s B A REA RO L BRI AR
KPR B E TR, HARM, P05 75 mm g
P AR T A9 b FRACR RS i A= i, IR R
B/ NERBE B B AR R 1.0%10°~5.0x10° 4~/mL.,
SRR CEAT Bt A SR 5535 T R L AR KGR
AR RA D), S TR R K A B
N, R TSR 5 b, FE SR AR 4 7R
SRR AR SRR AU . ADEREIY] . EHR R A R
R, EEAULAGE B AR PN EREE RN R B, 4R
AEERRCR, SEEK T
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Abstract: To investigate the removal ability of inorganic N and P nutrients in the tail water of Pacific white shrimp
(Penaeus vannameri) pond culture by heterotrophic cultivated Chlorella pyrenoidosa, various initial densities of the mi-
croalgae were inoculated into the tail water. The indexes of phosphate, ammonia nitrogen, nitrate nitrogen, and nitrite
nitrogen in the tail water were detected regularly to analyze the absorption and utilization of nutrients. The results dem-
onstrated that under the conditions of light intensity of 6 600 Ix, light-dark cycle of 16 : 8, and temperature of
25°C+0.5°C, the growth rate of Chlorella pyrenoidosa with three inoculation densities (1.0x10° cell/mL, 5.0x10° cell/mL,
and 1.0x10° cell/mL, respectively) proliferated within first 10 days, thereafter gradually diminishing. On the 20™ day, the
biomass of algae cells multiplied by 39.25, 7.98, and 4.07 times, respectively. Chlorella pyrenoidosa has the potential to
significantly reduce the concentration of nitrogen and phosphate in the tail water. The phosphate removal rate increased
with the growth of algae cells, and the removal rates were 58.8%+0.72%, 72.9%+1.7%, and 81.4%%9.86% on the 21% day,
respectively. The utilization of nitrogen salts was followed by ammonia nitrogen, nitric nitrogen, and nitrite nitrogen. The
removal rates were 81.9%+6.0%, 96.2%=+1.16%, 95.4%=*1.24% for ammonia nitrogen on the 6" day, 82%=1.35%,
93.3%+4.41%, 91.8%=+2.77% for nitric nitrogen on the 21* day, and 84.3%=3.52%, 23.5%+2.53%, 3.4%=+2.16% for ni-
trite nitrogen on the 21% day, respectively. The results provide a reference for the application of heterotrophic cultivated

Chlorella pyrenoidosa in the purification of the tail water in marine pond culture.
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