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FE 2015 4 6-9 A M, &G W FRA”FFA R E L4 E AT I (Litopenaeus vannamei)
TR ERE 6 N LR HATRFEE, 2PN T KB P HRENHRAR . FE. SHERES
FHE B, SFEARABAMATT b, B HME 517 28 B 49 M (P MHhH M 14 #), FE
S H 5.2x10°-9.4x10°% cell/L, 4 4 &30 4 1.23-208.00 mg/L, %4530 E Y 042-2.44, %
HHERBERT 09N, £XRAREREZ, XOFZLF. FRFANBRMEREAHELRE, AT
+ % % 4 #% | 1(Chlorophyta) . % i |](Bacillarionphyta) #n & 4 B # |7 (Pyrrophyta) i £ 25, & | J& 1 ML
1% # |1 (Cyanophyta) # 3 % #% (Microcystis sp.) 2 B 3 (Oscillatoria sp.) 7 = o 4T 4F 52 71 % & B % % "0 1
B A, 300 ind/m® FRFE S E (AL sh)EAERE B LR E AR IE N (B fE, XTI A K B

400-500 ind/m® 7% 75 % JE (B, C1 412 C2 ) Fi 7 o | J& HIVE 4 oy st b A, xHiT 5 0 s,

RFRARAAIT T RETIGE, FERFEEFTRESH,

KHEiA

hESZES Q1781  CHEARIRFE A

X W b 3 R — R IR G A R
EIZAEAXAFAEFRFK 5 Y™ | 5y AT . 3%
A 29 LA K B AR HE AR A R, Tt AR )
A FRIARE AR PR 75 Y B8, REAT BB 1k X MR 52 1
TATIE, 77 e ELREA AR TR AR Y B £ 4 (PR
4, 2008) . T JLAF , FLANTEE XTI (Litopenaeus vannamei)
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PRV FRAE , ANOUGT b AR N T AR R IS5 . T
AT T B R 0 5L, i EL s R ‘A T T 4 R
FVECE , ZAEH5 X BRARE 77 0 A 8 Y S B
(Attayde et al, 1999), FEXFUF T b7 58 K FE B if

* 5 AR L AR A ZR (CARS-47) . Z 1 P2k 45 42 A A 150 H (LNJY 2015002) FI 5 & W 7ERL 2 5 5 R [/ % s i s 2L R
AR5 H (2015ASK J02) 2L [7] %5 B [This work was supported by Modern Agro-industry Technology Research System
(CARS-47), the Program of Shandong Leading Talent (LNJY2015002) and Science and Technology Innovation Project of
Qingdao National Laboratory for Marine Science and Technology (2015ASKJ02)]. ¥kFHEH, E-mail: damingziaa@163.com

O@ifEH: 2, BFR5, E-mail: lijian@ysfri.ac.cn

ks H 1Y 2016-05-27, Wefg ks H #1: 2016-06-02

1) Li YQ. Analysis on farming system of super-intensive and effect of main factors on growth, immunity and nutrient
budgets in shrimp. Doctoral Dissertation of Ocean University of China, 2006, 40-68 [Z2 £ 4. T.J th35 5l RGO S FEEF5

P XE X RAE A B b RBRMCSCRYSEME . [ T DR 2 1 I 5 AR 2 638 3C, 2006, 40-68]



%51

WIS FLANIE X IF (Litopenaeus vannamel) T fk 3258 2 48 i TR T8 B 43 B 65

iR de s, HRTAaToT a8 24 TR m sk as . Bk
P 4% B R %505 1 (4% 4, 20068Y; i s R 4%,
2003; X174, 2008; X3, 2006Y; 4 4% ik 4,
2010), T LA UF T 4b 3558 £ 4t b e a0 i
VEFRIE IR R UL R G A GE 5, (e e v R A &
H 5 RPN T 2 (8] (4 26 R AR B8 . A SCHIFSE T
FLANEEXT IR T AL 500 2R G O BE REVR AR 1L, R G0,
IR TR AR AL R SRR L ZRETE R SR R
tE, FEEEA RGN AT Ti0e, AP e ir T
JALFRI AT . Fe BRI A RS %

1 MRS
1.1 FHihs

ARSI 2015 4F 6-9 HAET 51 E 5K =R
AR RIHEAT o XFIR T A 75 58 4 1) T0 350 75 55 Y0k}
JRFH A3, % 60 N Rl 2.67 m? (3L 7S 1B K
Je, IRHETRS MR AUOR AL B TR, B
ML HEK RS, RN ERbE | R TS
BRI R K o PR 6 N S F SR AR A Y K e T
AT ARSI, 5290 LN EE X IR 1 ) A %
%, WFE4 20d #5355, A 14(0.036+0.006) g, T
6 J 10 HiakZ:FF5i, 45~ Al. A2, Bl, B2,
C1.C2, Hrpr, AL A A2 {X R FR 2 ) 300 ind/n,
B1 Al B2 >4 400 ind/m?, C1 il C2 & 500 ind/m?,

Z: M2 BB AT (2012) 40) 43 %o MR 55 5 B Bt 1 1
R A X B 118 A 155 0 S I RAE ) 0, 4 o R 5 4 )
W5y R 3AKYE:: 6 A 13 H-7 A 11 H AW, 7 H
12H-8H 8 H A, 8 H9H-9H6HHNF.

12 HmRESLE

20154F 6 A 13 H-9 A 6 H, It 84d, £fE 14d
M MRAKRE 21, B 1L BIAR ISR, A 5%
£ G (Lugol's solution) [ 52, #1824 h i, KKEE
WA E 20 ml, AEE FRGAGE . S94h 1L KBRS
RS, RO, FTE = A E T

R (P R ) (B8RSSR, 2003) . (kA4
Y ) (B SCEE, 2005) %55 i s b A7 e M S e . I
BRI AT E AT, B 0.1 mi e 45 /K RE T 550HE
PITE RS NP8, (B PR A 20 B A BE AL 53 A
TR 2275 £10%14 .

R YSI5E6 BIZBHUKFAL(YS, FEHE)

S 56 K AR IRLEE (T) . ¥R 4(DO) . #hEE (S)H
pH 1B 555 K BT S50, KA 2 A (NHZ-N) | E AR
EH(NOz-N) . FHEREE(NOF-N) . WifREh(POST-P). BA
(TN) 1B B (TP) 45 vk 5 24 4 B Ut 9 8 A B )
(GBIT12763.4-2007) #4715 .

1.3 HiEALE

TR B D (cell/L)=200xPyxNo/Ny

A, Py WIHEHETH B e 4, No 8
THEBUHE SARE, Ny AT HEGE i 5 4 8

Ayt (/L) 582 IR 145 (2013) 1 J5 15 -

B=DxR

R, B HIMEAEYRE, Riws=2x10" mg ;
Risu=2x10°mg; Riwu=5%10"°mg

TR ZFEEFE ECR T Shannon-Wiener ¥ Fh
ZFEMIREL(H):

S
H'=-3 Rlog, P
i=1

KPR A AR e bR, b, P=niN,
nCAPIRR AR, NORTEIEREAR SRS, |/
P AR i b EMAE R L], SOATEIE IR

Z: B A 2 55 (2007) K] 43 fe 5 BE I 7 s, e
P, <001, NFAR; 001<P,<0.1, J¥% WFh;
P=0.1, ALHF

2 HERE5HW

21 REEBEYETFTHRAEINFEBR

FREEIAE], ARN[EIFRFEE A L) pH. Z A
SEWBHANE TR 1, pH EFEN
7.75-8.32, 5 MR IR AR . M AN 0.02-1.79 mg/L,
H TR R, WANECY 0.01-0.71 mg/L, FEFARTHIAL
FHAKF-, il T, eI e R R K. A
FRA A 0.01-2.70 mg/L, BE& FRFEIEA T, MR BT,
JeHL#EN 0.01-2.04 mg/L, EAH 1.48-5.65 mg/L, &
WA 0.79-4.24 mg/L .

A5 S5 bR A 5 2ROFI 7 e A A KR RE N FR 2T
TNo FRAHER26 K (THOH)-5E40KR(TH23H), W%
ZEBHRN R, HLHr BB AIC2it X HR R 7 dAET =R
1140%, FtJE— H#EA XFERFET: . FEF 270 dLUJR,
BLith FIICLt X Ut B S AEIR , BRI LR,
HOA X HR R SR AET

1) Liu HY. Water quality characteristic of industrial shrimp farming and effects of higher dissolved oxygen on its farming.
Master’s Thesis of Ocean University of China, 2006, 26-52 [XIW5E. XFiF T.) fL IR /K B fE B iy s A B 0 SR BE I R . o

]V R 2 - 5 A= 218 3, 2006, 26-52]
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Tab.1 Changes of main physical-chemical factorsin shrimp ponds

5 FRHH B B oH HAA TSR A WERR ER BA pEY
Pond No. Culture period NHz-N (mg/L) NOs-N (mg/L) POF-P(mg/L) TN (mg/L) TP (mg/L)
Al "I Early 8.24+0.69 0.02+0.01 0.02+0.01 0.04+0.01 1.48+0.61 0.83+0.24
i Mid 8.22+0.48 0.67+0.25 0.68+0.25 0.36+0.14 2.81+1.46  1.39+0.45
JaHH Late 7.84+0.62 0.41+0.14 1.85+0.92 1.02+0.61 4.86+1.67 3.14+1.01
A2 Hi i Early 8.20+0.41 0.02+0.01 0.02+0.01 0.06+0.02 1.46+0.63  0.93+0.21
i Mid 8.14+0.62 0.68+0.24 0.69+0.35 0.41+0.17 2.72+1.08  1.46+0.64
JE i Late 7.82+0.74 0.42+0.22 1.56+0.42 1.25+0.51 4.76£1.98  3.14+0.93
Bl A Early 7.98+0.61 0.03+0.01 0.03+0.01 0.06+0.02 1.64+0.53 0.84+0.32
i Mid 7.88+0.57 0.83+0.33 0.82+0.34 0.56+0.12 3.44+1.33  1.65+0.65
Ja M Late 8.18+0.74 0.68+0.28 1.93+0.81 1.58+0.52 4.98+1.09 3.82+0.97
B2 Hi A Early 8.22+0.63 0.02+0.01 0.02+0.01 0.04+0.01 1.51+0.66  0.84+0.23
i Mid 8.15+0.56 0.85+0.34 0.91+0.56 0.52+0.12 2.96+1.26  1.09+0.34
JE i Late 7.90+0.86 0.56+0.14 2.11+1.06 1.74+0.65 5.21+2.45  3.93+1.08
C1 A Early 8.34+0.73 0.02+0.01 0.02+0.01 0.07+0.02 1.48+0.69 0.79+0.35
i Mid 8.32+0.76 1.78+0.85 1.56+0.76 0.89+0.32 3.48+1.70 1.69+0.86
JaHH Late 7.75+£0.77 1.19+0.96 2.47+1.02 1.98+0.68 5.11+2.46  4.24+1.38
c2 R Early 8.02+0.85 0.03+0.01 0.04+0.01 0.06+0.01 1.61+0.56  0.93+0.42
H i Mid 7.98+0.77 1.79+1.03 1.67+0.64 0.78+0.44 3.64+1.43  1.98+0.58
JE i Late 7.86+0.55 1.18+0.75 2.45+1.08 1.86+0.82 5.65+2.53  4.03+1.48

2.2 TIEMZEAR

NP UR T A TR 5 S 6t A S s A 2 R R
R 3 FrR, 6 g higdE 511 28 /&
A9 Ffr, Frp 2] 8 & 10 A, 5 RANSEHY 20.4%;
RERETT 9 )8 19, |5 38.8%; WuEl] 6@ 13Fh, &
26.5%; H#E] 4 )8 6 i, 5 12.2%; PRl 1 )8
18, 7 2%, LR, W EERIEEEEZ N AR E AR DL
P, HECH 2 MBS, BREA LAMERFN, Hah

23 WEMHENSHEETL
AN]SR B s 350 6T R 512 56l v A e 1) 2 B | AR )

=2 FERERMERE
Tab.2 The growth performance of shrimp

Pond No. A1l A2 Bl B2

C1 Cc2

84.16 78.57 37.89 86.18 61.23 59.63

Survival rate (%)

428 364 208 514 387 354

W LR A Yield (kg/m?)
x3 MRUEMENFEEE
Tab.3 Species and abundance of microalgae in shrimp ponds
2 Species # & & Abundance 2% Species F & B Abundance

[

Jii ¥ )8 Platymonas sp.
07 % P.subcordiformis
2 BR¥E 8 Eudorina sp.
2SR E.elegans
/NER & Chlorella sp.
/NERIE Covulgaris
H M /NEREE C.pyrenoidesa
W8 /NBR % C.ellipsoidea
ILIR/NEREE Ckessleri
Z=2¥k i@ Pleodorina sp.
Z4 Bk P.californica

++

+++

+++

++

++

fieik M B ¥ C.curvisetus

%5 /1 B 3% C.pseudocurvisetus

#JE % )& Biddulphia sp.
Hi1E & JE % B.sinensis
KH-&JE i B.aurita

XL ¥ )& Ditylum sp.

i G AR 3 D.brightwellii
KA # D.sol

F1IE % @ Navicula sp.

K3k #1+E % N.cryptocephala
JECIR FHE % N.membranacea
##%1] Cyanophyta

++

++
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&3
Fh2 Species FF ¥ Abundance Fh2 Species £ Abundance

A )& Selenastrum sp. B ER ¥R Chroococcus sp.

#40 H 7 # Sgracile + JNE A8 BRI Ch.minor +

Ik FR SR Nannochloris sp. /M EREE Ch.minutus ++
RPR f 2k Bk N.oculata 4+ {8 ¥ 8 Microcystis sp.

5] 4% 3% J& Oocystis sp. HZ W% M.marginata +
W IR #EdE O.borgei + ANEMFER: M.incerta +++
/MEBREEEE O.parva IR S e 3 MLfirma ++
BRI O.solitavia FFT 38 Aphanothece sp.

25 BL %8 Coelastrum sp. R P BT ¥ Ap.caldariorum +
25 B ¥ C.sphaericum ++ W BaFT 35 Ap.saxicola +
/Nas KL C.microporum + @i )& Oscillatoria sp.

fifi % J& Chaetomorpha sp. B EEE O.willel +++
LRIV E P Clinum + S ANEHE O.tenuis 4+
HLAE ¥ C.crassa EhFHI#E O.saline +

#1 X% )8 Dunaliella sp. LA Ei O.chlorina ++
A AL G D.salina B FG B35 O.agardhii +
/R #E G398 D.bardawil + 2jiE % % Spirulina sp.

fik #:17] Bacillarionphyta KR TEd: Smajor ++

H R Melosira sp. Ji5 % J& Phormidium sp.

L 85 ¥ M.sulcata +++ =L i Pfoveolarum ++
A 4% % M.varians ++ REHJE Trichodesmium sp.

[ 7% % J& Coscinodiscus Yl & B T.thiebautii +
LRIV IR % C.lineatus +++ H %11 Pyrrophyta
& [G (B 57 % C.granil + JLF % & Prorocentrum sp.

RAFIR i ¥ C.radiatus + W VEJE 3 Pmicans +

/NER¥EJB Cyclotella sp. /N EH #E P.minimum +++
HIHH/NFR B C.comta +4++ HRH ¥ J® Gymnodinium sp.
48U/ Costriata + 5 B4 % G.coeruleum +

4% ¥ )8 Thalassiosira sp. HEAR R F 98 G.catenatum +
¥ K4 3 T.nordenskiol di +H+ £ B #J5 Peridinium sp.

Y155 4% i T.subtilis ++ Jiit 2 W 3% P.depressum .

B 4% JF Skeletonema sp. 13 )& Ceratium sp.

HFE 453 S.costatum KA A C.macroceros ++
¥ % JE Leptocylindrus sp. W ff % C.fucus ++
YA L.minimus &3] Cryptophyta

IR E )8 Corethron sp. %% )@ Cryptomonas sp.

R LW C.pelagicum + Ui B C.ovata 4

i &8 Chaetoceros sp. % Bk JE Chroomonas sp.

& A B Clorenzianus +++ KB #% ¥ Ch.oblonga +
RRMAEE Cmuelleri 4+

e+ WATRl, ++0 BOLRP, 4 JESRD

Notes: +: Rare species, ++: Common species, +++: Dominant species

MR RN 4 s, BAFRMHEBIE, 6 45L5
MR N 5.2x10°-9.4x10° cell/L, ‘E¥ N
1.23-208.00 mg/L, {5 BE A A ) it 38 4 30 2

THE a3, AL D A2 s XTHF %5 B 51 (300 ind/m?),
FEA FEFE R i Y 8 R RN AR ) e A T AR EROK
S, 1 CL I C2 WX HR8 FE f e (500 ind/m?), 375 i 3



68

LI A S

% 38 %

R4 FAREAFEPGHDNENSIZE. REYENRSHMERY
Tab.4 Density, biomass and diversity index of microalgae in shrimp ponds

- — — . —
Po(n@éﬁ\lo. Cuffrﬁemg:ﬁod ﬁ(ll%:3 SeTIn/SIL;y iqﬁ%:r(llms;l(_);nass FRAEREH
Al Hii Early 2.31+0.53 6.92+2.63 1.56+0.24

F Mid 13.89+3.86 8.43+1.62 0.75+0.05
Ja i Late 96.63+24.87 134.32+119.23 1.28+0.45
A2 T Early 0.64+0.13 1.23+0.27 0.68+0.07
i Mid 4.32+1.76 4.76+2.13 0.95+0.18
J5 1 Late 12.65+5.12 10.80+6.27 0.74%0.26
B1 Hii i Early 2.16+0.39 1.04+0.33 1.59+0.39
F Mid 121.28+58.90 38.34+19.23 0.48+0.00
JaHH Late 562.23+276.97 168.65+58.23 1.06+0.29
B2 T Early 1.89+0.57 5.23+2.76 1.94+0.28
Hi Mid 28.64+13.34 34.20+£15.21 2.35+1.22
J5 1 Late 86.86+58.22 136.80+119.83 1.32+0.42
c1 Hii i Early 3.41+1.25 8.95+6.83 1.65+0.35
A Mid 476.65+128.23 75.64+47.32 1.49+0.62
J5# Late 869.32+493.73 186.56+154.98 0.79+0.13
(07 T Early 2.75+1.23 6.84£5.23 1.13+0.36
Hi Mid 133.48+123.27 45.57+23.85 0.85%0.05
J5 1 Late 652.32+286.22 153.40+95.83 0.63+0.06

Tl 88 RN A W ek B = KO B s AR
W, FERFEONEE, AW A E 80%LL L, 5
B AR, A% 50 00 W i e 2 FE M G L 0.42-2.44.,
fIR% B (AL FiL A2 [B]) DL B % B2 (B B2 [i]) ST 36 it
o B ZREE TR B L R B — e 2 b, 1 2
% (C1 AN C2 [8]) S 50t e 2 AR PR AR B bk 3 —
2, BFIN B IR FE I (B3 0 — B R

24 SRR ABMANEAR R EERR

AN TR S B 1 45 -t o 78 I Ao i 2 1 40 4n 1] 1
B, D3R o g 55 W3k 5.

IR FE SR S50 AL AR FPA 6 Flv, FRFH HITIN
INERBE— EAL TR L, BbAh, A HLAh N R
(C.comta) . i £ W % (P.depressum) FI BF J& [ 3
(C.ovata), TRHAFEHABEHTE 015 LIN, FRIH R
42 K, WEEETHYEUR B (Oscillatoria willei) 7 25 il
RPLAFN, RS EREEOLE R D, NEREE T RO R
PFOIE R BRI A . A2 WA F A 6 F, A
SR B B o % B I A T A, WL TP Rh
F R REBE T I LI (B i 5 (C.lineatus) A1 A [C A B
#(C.muelleri), % 14 X, mZHEMP KA TEL
R R R S5, I 1 S5 11 %) 559 400 B 35 (O tenui ) 1 1]
A PR S A .

T EE SR A SL gt BL AL A 6 Fl, HiILIAR

AT EBMAF, 14 d LG, NEMBEE
(M.incerta) i i B il L34 Fl, — ELRF22E] 50 d LA
Je VLSRR A SR B RN 55 B, TN R
(Pminimum)7E 558 70 d 2245 R PR 34Fh, Rk 5d,
S B i A 5 P A I AL A B TR 3] 0.48, Bk 468 XoF AL 3
Fli, B2 WiLHFA 5 A, AT, s RARD 2 BE S
PR /N ERE RN A BT L /DN IR g R IR A R
(C.lorenzianus), J& WI/INBER 8 R 26 %5 (3, D3
fE ik 0.32,

R B S Kt CLA AR A S, i A 4
Pl /NEREE . HLM/NIRSE RIS G B3, SB28 KA
A, AT A 555 £ s R ) B e A v Y R AR
PR AL IR 5 5 W R 45 X S Rh B R AR S
1%£0.82, CibiLHFATH, FRIAFTI4 N, HLHFh
J & A B /N BR # (Cpyrenoidesa) . i [ T A
(T.nordenskioldi) Fll A (G A B, Bl 5 A A ol 2 5 L
T 4 3 Fh s SB28K, A HFRAR Rk 10 fA
BT AN G, SE38K, Wi HUI AR B v ok 46 X
PLFAFh

3 iTig

ARBEFE R, #5525 v o8 B9 B 8 AL 8 S T
BA R IIPGE T R L R A R R B TR
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Tab.5 Microalgae dominant species and their corresponding codes

%5 No. A2 Species HLT 4 Latin names 5 No.  f#EFhS Species LT 4 Latin names
P1 IINER Chlorella vulgaris P8 £INAEE Chaetoceros muelleri
P2 ARY YN Chlorella pyrenoidesa P9 AN U Microcystis incerta
P3 ([N 32 Nannochloris oculata P10 JB ) B Oscillatoria willei
P4 LRIV [ i o Coscinodiscus lineatus P11 55 41 B 5 Oscillatoria tenuis
P5 /N Cyclotella comta P12 TR/ TR 3 Prorocentrum minimum
P6 T R Thalassiosira norden P13 TEZ R Peridinium depressum
P7 KIRAEE Chaetoceros lorenzianus | P14 [iBA S8 Crypto monas ovata

18 3 30 -
el Al i Pond Al Pl mPIO A2 it Pond A2 S
X P5 m P13 X F u
31 P7 m pis 3% wp6 =PIl
g 127 2 o0t P7 =PI3
KR 8 10} & B
g gl I 5151
i & i
g2 OF £ _ﬂg 10}
9
Z 2t z S5t
0 1 1 1 1 1 1 J L 1 1 1 1 1 ]
06-13 06-27 07-11 07-25 08-08 08-22 09-06 0 06-13 06-27 07-11 07-25 08-08 08-22 09-06
[ »le >l >| l¢ >l Sle >
D € < I >< < gl
R P S5 RT3 i 5
Early culture Mid-culture  Late culture Early culture ~ Mid-culture  Late culture
period period period period period period
- 35 -
801 g i Pond B1 P7 mPILO B2 itk Pond B2 Pl = P7
S 50t Pg m Pl X301 mP2 =P8
oA ®P9 mPI2 205t P5
X 8401 K
R B KRE20f
i g 30r g
iy = I 15T
ﬁ_é 20 ﬂg 10 F
z 101 I z 5t I
1 ! ! 1 1 1 1 1 1
0 06-13 06-27 07-11 07-25 08-08 08-22 09-06 0 06-13 06-27 07-11 07-25 08-08 08-22 09-06
. <—>|<—>|<—>
AT I S5 | HiIHA iG] J ¥ |
Early culture ~ Mid-culture Late culture Early culture ~ Mid-culture Late culture
period period period period period period
601 ~13 60
. C1 ¥t Pond C1 Pl mPll i C2 jii Pond C2 P2 mPo
s50r P5 mP10 501 =P6 mP10
P7 P7 P11
2 g4} s a0t
R 5 R g
m g 30f b 5301
I = I g‘
#2207 g B20r
5 10 I E 10t I
0 1 1 1 1 II 1 0 L L )
06-13 06-27 07-11 07-25 08-08 08-22 09-06 06 13 06-27 07- 11 07- 25 08-08 08-22 09-06
le le Sle N < >|< >l >
. > > gl | | | !
i 3 A G| JaH
Earlgj(;%lqlture Midiﬁlﬂmre Latiﬁcﬁlﬁture Early culture Mid-culture Late culture
period period period period period period

BlL SR el A B s 25

Fig.1 Dynamic succession of microal gae species in shrimp ponds

PL-P14 fCR B LA TR IR T, PSS 1 95 DL 5

P1-P14 in this diagram represented corresponding codes for dominant species,
and microalgae species, and their corresponding codes were shown in Tab.5
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X LA X R T A 37 58 FH /K 2200 R F b T i K 48
WOUEIE R, HE S0 b i 8 0 o e i, 20
ZZ i UE K R e S AR, R, FRA AT
HERAG, SR R, KIRZEETHE, B X
) P AR R R B, K AR R B ARk
Xof MR HETE ) 25 8 IR AR AR R TR AR b SRR, T e
(A B (K 27745, 2010; 2RSS, 2011), C1 i
TEfJa — UCRAERT, B ) sk 3] 165 mg/L, 5%
PV EYIRL) 78%, C2 it AL My A ] 119 mg/L,
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Analysis of the Microalgae Community in Industrial Aquaculture
Ponds of Pacific White Shrimp (Litopenaeus vannamei)

SHEN Mingming™?, LI Jian*", WANG Qingyin**, GE Hongxing?,
LIU Ping"?, CHANG Zhigiang"*

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow
Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao  266071;
3. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao
National Laboratory for Marine Science and Technology, Qingdao  266071)

Abstract The microalga community in 6 industrial aguaculture ponds of Pacific white shrimp
(Litopenaeus vannamei) was analyzed at Baorong Aquatic Science and Technology Limited Corporation
in Qingdao from June to September in 2015. The composition of species, abundance, biodiversity and
characteristics of dominant species succession were investigated and discussed based on the situation of
shrimp culture. A total of 49 species of microalgae were identified that belonged to 28 genera and 5
phylums (including 14 dominant species). The population density of microalgae was 5.2 X 10°-9.4 x 10°
cell/L, the biomass was 1.23-208.00 mg/L, and the biodiversity index was 0.42-2.44. The stability of the
ecosystem was weak and the shrimps were prone to outbreaks of diseases when the biodiversity index was
below 0.9. The dominant species in the early stage of cultivation were green algae, diatoms and some
species of dinoflagellates. Microcystis incerta and Oscillatoria willei belonging to Cyanophyta gradually
became the dominant species in the middle to late stages. The culture density of shrimp had significant
effects on the succession of microalga dominant species. The shrimp grew well in a stable community of
microalgae where the culture density was 300 ind/m? (pond A1) and the dominant species were mainly
green algae and diatoms. The harmful Oscillatorias tended to become the dominant species in the middle
to late stages as the culture density was 400-500 ind/m? (in pond B1, C1 and C2), which easily led to the
outbreak of shrimp diseases. Our study provided important information on the tuning of the environment
of industrial aquaculture ponds.
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