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R A O
I AT RIS T

T E 0] B IR R FLANTE XTI . AR B SRR B B s

TER ', & R BEMAL KMAL Bk, &
( LA AR ST, WL JIH 325005;
RS MR, WHT. T 315832
3N KA R & 5 P S S, WL RN 325005)

}7,'?{ 1,3

FE: §ARAE a3 EA MBI P R ZOR, ®BURK 0.545 cm &9 UL ZE 3T 84 7
R, MiHA A 2 tA(FF2 3 NEA, HAF RAKRRAEGBOMY) 14 7 R), sTRAKKRFAnE, Kb
LR RAR P R b S G R 4 # 2x10°~5x10% cell-mL™), X304 25d. LR AW T EEdEat
JUthiEsTIT A K | BERFRBEKRH AR E(P<0.05), L, sFerkk . RRS R E R 2
R A A S E K T2 BAL(P<0.05); FR3iKkeg pH B £/44=, NOs-N, NH,-N, PO, -P
Fo R P INA R T B AR E N T IBL(P<0.05). W™, UG IEIF IRl

V4

=

WART, IRFAA P oA T 6135 A SR A T R I RAR G R A, WY RIR A BB A
Fodp Rl N 69 A K, B EALA A TR ARy A K.
KEEIR: RwdEiE; B SE; LohiERTRE; AKE; RE

FE S S966.1

FLAN X R (Litopenaeus vannamei) A A
PP, XHERHE A ERAR, AR, EEREE
I, W, PO RS ARk E Ui
—Ar S T LGN AR Y FRTA AR, AR R
FH—AENT LIS 2~3 T, B 1R b
HiEERE, SRR, FRIFAR R R
e HGE A NN X R SR R R, )
BRI R AR BE 5 SRR R TSR
REEEE E & HAZ U € SR 8 515, A
BT R H TR 2B iR
SRR, SRS R TR, FEK e
1T 20~30 d 5fbEE3%, WIKIZHh 3 a5 i
B, PRRLERE, DUORIESEIE p R SR,

e 247 Jo SR A RN B v I T 2R H
FETH 38 VI BEAR A o) . AR SR N = T
J T HISERSE ™, B2 oK HA S ISR R BRI K T
A LGN E IR A R AT W e, bR

XERFRRRD: A

MEHS: 1001-5132 (2021 ) 01-0001-07

BRI R A 7x10°-8x10" F'm”, #h
FERTF 10 2 BERRRLNES IR AR,
A5 S5 ORI AS R A oo A 2 R A KA
B, RS L BUAERR 1 SR BB
SRR AP0 LN ) AR ST S e [ B9 0
FLGREXT AR FRTH I FE 5200 I 50 R Ak T 2 50 AR R
BIREL. At — RGO RE 10 B FRAE LN )
IR SRTE YRR AL, FoATE S B Y &
PG EEREE (Thalassiosira pseudonana) B BEFERRE |
AGHAFEREE . BRERSCRES A BRI
HEBE TR E I BE B EEpR, B BRTE LGN XS
R SRTH ) N H RCRIA T B — PRI IE. A
S I E 16 15 15 (B ) AU AS M 728 IS o L 42
FRTEK B, BRI SRR AR R K B 24
INAECE . XK ERFEHR RS ISE, LI
SRy PR A 1) 5 FRAE FLAN R R 5 B v ) B FH 4
HEFR IS A,

i BEE: 2020-08-08.

T RFEAR (BT ) Wik http://journallg.nbu.edu.cn/
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1 #RERE

1.1 XA

REETF 2019 4F 3~4 HIEWHTIGIE/KF= IR0
TR ORSLFA)IEAT, NLANEERHERER & R0 i
MR SRR FEFRTAA PR 2 B A RE AR R, WPy
A4 0.545 cm, “FIRTE 0.002 87 g, SRS
BRIk A T TR E, LR ks
B, Ki3E HKCHRINE IR AR IK, ZibIE.
BEDLHE . BhEHRIEIE . bedt, ool o,

1.2 K%
1.2.1 #ERFFE

— IR REFRARAS A 5000 mL = MRS, B
FREME: REE(2240.5) C, #hIEQ0+2), HARLEEA
HYEAT(70 W), AFER. B3 KR IS .

TSR BRSO ER A (SoL) Al
1000 LAZIZ A, B TR TR, Bk
e R (25+5) T, EhEEQ0+2), BANER, A,
. FRHKCRHEARH (S A =28%)H,
& 34gm”, & 120 Db, HHESMESH
M7, HE 50 Fm®, {47 12h, BRI
(50 g'm?), B 2h JEH.

SRIESE FEFEMR 5 mx6 mx 1.6 m A 7K VB,
IE(Q25+5) T, $hEQ20+2), BRI, A, KiE
KRR A (EARA=28%)1H7E, HE 67
g'm”, THEE 120 L, ERNSARHERNGS g m),
A 2h 5 H.

1.2.2 A8 7r ik

5 mx6 mx1.6 m /KB, FEEAKN 1.2~1.4m,
BB BRI HRZH 4 =47, ST i 2
3853 F&-m”, JAOUFEET 2d, fEKIEHH B A
HEK 30t, 7K 21.8~25.4C, £h7F 18.1~19.2.

HEETEA: TROIRETRT 2d, FEKER R
FEWRIEN 0.1 L-m”), MRS
1.0x10* cell- mL™). Bg 1~5d #K, $kEH 10 cm.
B 1~5 d MISEWE, BEWAR ISR /K PR EE S BT
R, FETKPREESE BELERAE 2x10%~5x10" cell mL™.
FRFE AR KRR B BB IE K, Ab3 T
20E] 1.2.1 T =R RK.

Hof HEZH : ASTEIIEE, 0e 7K & AN 2K ) i ik v
2.

PR FEIEA ) 25d, BERAEIE 00" F1 0° IE X}
IR AR, B ECRIMA R R 10%~15%, &
Hor 4 AR, &R EAAIEKIR .. pH E. 34
fEAIEREE, HoKaTE B, b3 d EREIREL .
AR . 2R IEREIRER, BR 7 d DU i AA
PRIRER, SCIAR G E MR R . RE AR
PRtE.

1.3 MEF %k
1.3.1 ARG g 7l

W, R, pH FIEECRH 2 2E0K Bk
L (WTW Multi 3620/3630 IDS)IIE; FEEEERRH]
BERRA JFE(GB 12763.4-2007)15%E ; IV AEEREL %
FER-BAIE(GB 7493-1987)E; &A% M
FCH Bk (HI 535-2009)% ; 1EMERER R H A 5
A IEIERE R (HT 593-2010)1%E.

pH HZEATE AR

Z:|Z2 —Zl|+|Z3—Zz|+“'+|Z25 —Zy
it':l:' Z1~25 j’?% 1 jz:% 25 3&9"] pH.

A H ZEAE A

Q:|% _QI|+|‘I3 _%|+"'+|%5 e
A g5 M 1 258 25 REEEA.
1.3.2 #MEHH#HF %

SR T CRAE R B JZKAE 1000 mL il
15 mL S5 R 2, [ 2~3 h JE/KFREDUR R
4R% 50 mL WEE, SR MR EE AL
1.3.3 3R 3 &

SEH TS BUREEERL 1000 mL /KKE, PRI
AR 1~100 1%, WHL 0.1 mL #FEEiH S TCBS
Kt b, FTEREAT AR DA Ve A G 0T A 4
Wi5), TEETPAREFERE 30 C T 5% 24 h G304
AL
1.3.4 sHIFA KN 2 7k

PRI B 7 SR DY SRR, Bi;
B 50 RAATEYILANEERTER, Sefd F [ERUM AR AR L
R R R, FERMMNER FEI, &5
BCEHAA.

SoF UR A S5 B 0 E e SR FH DU ERURE I, B
100 AT NLANEXTERERE, B 3 ok)E H
FFE, BCFIE.

1.3.5 st¥F 4% 3t okl
RINLE WG, FFOTIF2ihB FR s | T, BF

B

B
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SRR R PR
IR AR T = T A T <95 % S KR,
THEZE X =(d+a/lb)/ cx100 %,
Kb a B HEMARE, ¢ b I TPIIMERE, g ¢
AR AL, s d At S I RERREL, .
1.3.6 454 7 gl % Ao it S k1
BRI R, ERREEE P HE:
THELREY =e/(a-f),
A e FaEh S
g.
1.4 RIELE
RIS EAE DL ) B bR 2T AR, R
SPSS 19.0 Gei 4R F T4 B IE SR 22571
Ko, FFEAT AR 7 255341 (One-way ANOVA),
F Duncan [RiEHfTLEIES, /A E 5 5
PEFESE (6=0.05).

2 4R

2.1 RAEEUAEAIFEKG TR

M 1 BT, 24 TR 5 1) B BE 2 FLANTE RS
R A 25 T TR BRZH(P < 0.05), AHEL T BEZH
BEINT 5.59%, HE g R R 50 HRZH
B SRR LRI IR PN

IR, g fIBTBUT SR R,

hol B XA b a b &
TS embea 2N BN
N N

N N

L5 F N N
N N

aa N AN

% =28 N N N
N N N N

N N N N

0.5 N N N N
N N O GN

N N N N

= . ne
olemss . PN L DN | PN L PN

1 8 15 22 25
ifie)/d

B 1 E e AR K 8
ME 20T I, REGLE WG (25 d), & Esgd L
P9 U ) I B I 3 TR R (P < 0.05), #H
FEXTHRLHIIN T 9.89%, HFEEIFEVER RGN, &
lia) 5 R R A 47 o 5 0 HRZH Y 25 0B 08 K

22 RFIEEMNIURES A ERGH
M 3 BTOL, IRESEE RS, R s LN R
SR A AR5 R 2 T AHIRZH(P < 0.05), R4k

WERL, S RS MR TE NN A | TR SRR TR 52 3
0.08 -

B i
SIS Y .
N Em3Ed b
0.06 - %;§
N
’ -
: n
NN
-
™ B
NS 4’§§ N
N N N
a AN Z AN

1 8 15 22 25
i ra)/d

B2 EmERE AR AR R 28R
100 -

80

D
(=]
T

TG %
EN

(=

T

33
(=]
T

ity

B3 Rt AR iR R 7 A B
HAETHERA 96.64%, JFHRAFTHRILA 60.52%,
PR AT AL R IR ZHI N T 59.68%.
2.3 R EBEFES LA RN R B F R

M 4 BT0L, RESEE RS, R ) EEA LN R
XU A FEDRE 2R 00 K T X BRAH (P < 0.05), XE 1]
FEEELH TR R B EE IR D T 8.76%.

0.82 b

0.78 -

TR R0 %
=]
3

0.70 -

0.66 -

2R3
B4 EmEEST MRS EARE ER R AR
24 R EEESRAAMRAKRK IR B
D] S T UL, e TG I Hh S
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N HRZH K s 4 25 R i 35 ) T 384 o a2 )
faEh, E A S IRAUK R A S B ER L
HH BB, (HERSS 5~9 K, 45 13 KA 23 K
Ab, FE IR EAUK IR A B m T A, b
W13 K11 R, 15~21 KR 25 KE ks
ERAUKIR A R B S T IR, HAanr %A
EER.

8.4

W HEZH

821
A lin A

8.0

V7777777777727 T TR &5
7777777777177 77272227 T T T8 25
N NN

Y 77777 T A

ANANANALNRUANEUANRNARRANRNARNRNANNNNNNAN Y R

Y/ e o0
W A

'NAAAAAALANANARANAARAANANANANRNNNRNNNNANT S )

/AANLLLARAARARARRVRVVRRRRRRRRRRRRRN
LI LI IR
JANENNEUREAR AR AL AU AR RRRRRRRRRR R P

— 222077020000 T o
ANANLVRRNNNNNNNNNNNNNRNRNY

o 2222222227777 T o>
ANNNNUNNNNNNUUNNRRRNNRRNRNN
2277777777 T
IANARAAVURVYVVVVRRRRRRRRRRRRRRRY Y
P27
22227777

’NNNANRNRRRRNRRRNRRG e

=

~
SR | VLNNAAULNNRAAULNRAALURNRRALRRNRRURRNRRRRRNNRRNN
JUEZ [IATTNATVATLVATLRALNALINARINRRNNNRRNRRRN

[l L|ANUNTURNNRRRNRRRNIRRRY: T
I WA

[l LLANNARRNIRRRNRRRNR R e
T o

W
-
el

11 13

N EI
B 5 SRR R

6 Bl UL, ERFEAKIE pH H Z{EA1 5%}
HAEAE BB E R (P < 0.05). E ] FEEELH(1.67)
AT RHRZH(2.49)(P < 0.05). {HEMFEHA S
X} HRZH /KR 48 H ZEE AN TC i 351 22 (P > 0.05),
AT H 25 2.24, FHIRZHI A H 448
Fihy 2.23.

MR [1] 355 0o SR TR K AR K ST R AR Y s i 2
BTLUE M GE 1), 350 e ) % EE A A oKk

21 23 25

3.0 - 13.0
R HEZH JE [ 5 EZH

>
T A ZEM

e
n

L]
6 TEMIZEXFREKMR pH 708 & B ZEFHI 220

NO;-N ER®AL TR, Hrp, 1~19 d & kA
5% B AR BB 22 R (P < 0.05), 7 ] B 373
/KPR NOy-N 34 F 23k %4 0.872 mg- L, %t
WEA KRB 1.529 mg L', MiAfE 22~25d, 7
22 8] EF A FE (P > 0.05). R56E A € 18 1%
FEZHA KPR NO,-N & 8 BB T X HRLH (P > 0.05),
SE [ B NO,-N JFRIKE N 0~0.019 mg L,
SERIE A 0.013 mg- L XFHRZHA) NO,-N Jit ik
7 0.001~0.023 mg-L™, “FXIEA 0.016 mg- L. 1E
IRJEIH 0~16d, & M EFEEZHAN K1 NH, N &
SLEARTRHRZ, MTE 19~25 d 5E RS HEZH A K ik
NH,-N SERT XA, HEFAREE P> 0.05),
SE I EEALAY NH, N 2R E N 0.022~0.309
mg- L, SEIEH 0.169 mg- L HHHELLA NH, -N
TRV R 0.022~0314mg L, “FHE A 0.206

R 1 EEIEENFEEK K RIERE R mg-L"
) s [ b v Fot HEZH
B E)/d
NO;-N NO,-N NH,-N PO,*-P NO;-N NO,-N NH,"-N PO -P
1 0.210+0.003° - 0.024+0.003* 0.171+0.011* 1.615£0.062°  0.001*  0.028+0.003* 0.177+0.012°

4 0.462+0.009° 0.013+£0.001* 0.02240.004* 0.191x0.012* 1.531+0.053" 0.018+0.003" 0.022+0.003" 0.235+0.011°

7 0.27240.004° 0.015+0.002° 0.172+0.023* 0.131+0.011° 1.385+0.059° 0.018+0.002" 0.224+0.023" 0.183+0.012°

10 0.709£0.012* 0.019£0.002° 0.089+0.017* 0.259+0.015" 1.451+0.042" 0.023+0.003" 0.198+0.017° 0.359+0.034"

13 1.010£0.014* 0.015£0.002° 0.231+0.022" 0.268+0.014" 1.631+0.037" 0.017+£0.002* 0.283%0.009° 0.324+0.023"

16 0.998+0.013* 0.013£0.003" 0.199+0.026" 0.308+0.016° 1.613+0.049" 0.015+0.004* 0.244+0.013° 0.293+0.017°

19 1.340£0.017* 0.01240.002° 0.221+0.034* 0.352+0.017" 1.623+0.032" 0.016£0.003" 0.247+0.028" 0.481+0.021°

22 1.286+0.018* 0.012+0.002° 0.250+0.032" 0.376£0.019° 1.303+0.077° 0.017+0.001° 0.292+0.035" 0.531+0.017"

25 1.569+0.024* 0.016£0.003" 0.308+0.034" 0.488+0.026° 1.612+0.079° 0.017+£0.004* 0.313+0.012° 0.587+0.035"
X 0.87240.015% 0.013+0.003" 0.169+0.027* 0.283+0.018" 1.529+0.071° 0.016+0.003" 0.206+0.029" 0.352+0.018°
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mg L. IREG M, AR R PO, P Y
FTERER 0.131~0488 mg- L', FIE A 0.283
mg-L'; XL PO -P B E 4 0.177~0.587
mg' L, FEMEH 0352 mg L, B THES 1 R
16 KA, HoAsB ) € [n) 54K R ) & 8 2
T S5RHRZH(P < 0.05).
2.5 REFFEMNFEKRBIRA T BN

MNP 7 BT DL, 78 ) BEEELH A DI 2% B R R T
WHIRZH(P < 0.05). 255 11 R, ElnIEradasRmE
A 96 cfumL”, SR 176 cfumL; 7E5S
21 R, EMREHNIE RS 388 cfu-mL”, i
ST HEZH Fy 838 cfu-mL™.

1200 -
Xof R 2H
1000 E )55 A
f; 800
=t
S
@ 600 -
x
400
=
200 -
a a
0 |
1
B al/d
B 7 EREEEIREKENEZERN R
3 g

SE 0] B TR AR AN 5] ) PR IE S A A SR 0
G, TEFRFERIE P 5IN G5 5% HAPFRFE N
SA AR, FOH RO KA P RS, FFHCIITE
ARpFRE!. CABRR RS, B LR
URFRAH B EEAE M, AMEAT LUK 45
B AR bURERE Y, R B A A 2B
AR, BT 4R R SR P AL ST
(3R F1, RARSR BB 11, B IR A K A
AR R AR R, I TESRIE
HA R 1) 15 IR AT R T S i LA IR b i 77
T B AR %R | A8 BE T AR K,
FEARTEDRE R AL, e — P UERH 15 o) 35 5 1 ol
PP AR T LA TERTER B (e e A A DR R FRFE K
TR RLIF R TS . 3G S PR T A Xl
TEFRIH M RE 0] 55 IR DB, 5 R R B T
XU SRR R . A 2 Hh e e A

ML IR N B B R e T A B bR
FOAEFE T IR g AR B 2. AHAESE B H i 72
W, % DN B AR W R R X SR b A
R RS, MELITE TR, vIRE S N e
A KRB S 5, T A s ZE W T HL X W
PP T B, M T ONREES, TR Il N W T
M X IR FEAE M 0 AR K IR, A S E S
TE AR, HssA R e T .

[i] B} 88 2 0 Fa i FRTE K ke & o B 1E
. BEZRRESIRIL CO,, FEIL O,, FEE NO,-N Al
NH,"-N %, Fa5€ pH i, JW1iK5"2) NO,-N Al
NH, -N R R EEK G N &, £
S AR | HEM ) AR S AL e A R
VIR H) NO-N HEASTIR MK E)S, GEWS
FAREAMEEAF AN AnEEA, DUET
I ARG ML 96K B ) 22 0 SE R RO LR () B 40RE T, X
IR N st e Y (Y R = N P s A TP O 2+
B, fEREARIET, S EFa i
TSN H TR B R A B I A E T 2
B A KB, FE SR AR AR v B ST AR K 5T YA
K, ARANHAEEME N7, P 8EEKR,
XE 5k ERAFER) Ferreira £8P L BRI
AR ] LU P E B K H ) NO, -N A NH, -N
£r&; Nguyen ZEPULPULE LANERTIR G B, 3%
AN )2 BE ) SERE M R4 mia AR PR IR E R S &
Tzachi 25271 Mohammad 252 W52 7E S B 7%
IOk, KT LIRSS A w e AR, &
IR, AHRTE & BAE LN XTI bR SR b, <E
lia) 5% 77 e T BH I P /K i NOy-N. NH,'-N Fll
PO -P IKIE, BINZE, (FE pH EAERE. M
XK ARTEPRI S, 15 A I CR KR R I S
Fare KT EREE, 25 LANE TR KB R a4
KIS, W/ OMIRASLRI NN, A R FHE L
INEXTIRAVER R, WUDSET .

PR S e AR B S 220,
DAL IR 5 | RS ) SR X g /K SR T K e 25 i
JRERB. AR RC, B MR
KR, R AR A A KDL AR
WIE LB, FEFHHRE [ B R ek ie S5, FRvaith
SN K5 i W AT AT R 1 5% 35 T 2 SR T i
WERH IR A e v A s A BT LU i) K IR £
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HER. XA 1 E 8] 35 B T LA E XTI
T AR SR, RIS A AT ] SR SR K A K B
B, B FE IR A, B LN R AE T
R, RIS AR BIREE SR MBS, SR
HXHRE AT, FHMEMFRIEARERR, &l
BB LG, R A R T i —
AR I B2 A, (HALASRE SE A M I A2 K
PICAE LAERHR AP SR R vp, RE R &
R SR, HHIenT W, 7E LA ET FRAE
R E [ BB BRI R S BRI, A
FIT SR LANER IR SRR R, PSR
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Eftects of directional cultivation of Thalassiosira pseudonana on growth and
survival of Penaeus vannamei and water quality

ZENG Guoquan'®, HUANG Chen’, JIANG Xiamin®, ZHANG Penglong”, PENG Ruibing®’, CHEN Chen'”
( 1.Zhejiang Ocean Aquaculture Research Institute, Wenzhou 325005, China;
2.College of Marine Science, Ningbo University, Ningbo 315832, China;
3.Zhejiang Key Laboratory of Exploitation and Preservation of Coastal Bio-resoure, Wenzhou 325005, China )

Abstract: The purpose of the study was to explore the application effect of microalgae in the culture of
Litopenaeus vannamei. In order to explore the role of directional cultured algae in juvenile Litopenaeus
vannamei, a single-factor test was carried out in indoor cement ponds to examine its effects (7Thalassiosira
pseudonana group: 2x10*~5x10" cell-mL™" and control group: without extra microalgae). The effects on juvenile
growth, survival rate, feed coefficient, water quality and Vibrio quantities were evaluated during a period of 25
days. The results showed that the directional cultivation of microalgae had a significant effect on the juvenile
growth, survival rate and water quality of the culture pond (P<0.05). Upon the completion of the breeding, the
body length, body mass, the survival rate of shrimp and the feed coefficient of the Thalassiosira pseudonana
group were all significantly greater than those of the control group (P<0.05). Similarly, the water qualities were
also significantly different between two treatments. The sum of the daily pH variation, the NO;-N concentration,
NH,"-N concentration, PO, -P concentration, and the amount of total Vibrio density in the aquaculture water of
the Thalassiosira pseudonana group were all significantly less than those of the control group (P<0.05). The
study showed that directional cultivation of Thalassiosira pseudonana during the Litopenaeus vannamei
breeding period was beneficial to maintain the stability of water quality, reduce the content of nitrogen and
phosphorus, inhibit the growth of Vibrio, and improve the healthy growth of Litopenaeus vannamei.

Key words: directional cultivation of microalgae; Thalassiosira pseudonana; Litopenaeus vannamei; growth;
Vibrio
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