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Change of dominant species of planktonic microalgae in Litopenaeus vannamei’ s
semi — intensive culture ponds and its impact on the culture environment
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Abstract: Investigations on the microalgae community were conducted in Litopenaeus vannamei’ s semi-intensive culture ponds. The
variation about dominant species of microalgae in shrimp ponds were identified , moreover, their relationships with culture environment
and culture efficiency were analysised. The results showed that a total of 16 dominant species of microalgae were identified. The domi—
nant species in initial phase were Chlorella pyrenoidosa, Nitzschia closteriu and Peridinium pusillum; the ones in the mid-phase were
Cyclotella operculata , Lyngbya gardnari, Oscillatoria chlorine , K. microscopica Nygaard, C. kessleri, Cylindrospermum muscicola, C

kuetzingiana , 0. salina , Chroococcus cohaerens and O. willei; the ones in the final phase were O. neglecta , 0. angustissima and C. pyre—
noidosa. Microalgae in initial phase were rare and low density, but Dinophyta occupied the dominant position in pond 2 and pond 4,

which caused the low survival rate of their shrimp. The succession of Microalgae in the mid-phase was more frequent by weather
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interference. But due to undesirable algae in pond 1 and pond 2, their resistance to severe weather was weaker than the one in pond 3 and

pond 4. In the final phase,the dominant species number reduced and their dominance was prominent, and Oscillatoria bloom well , but the

shrimp in pond 1 fell sick. The result showed that the algae composed by excellent dominant species could play a positive role in stabili—

zing the environment, and effectively resisted the interference by the weather interference, eventually. The shrimp grow health and culture

efficiency was good. However, the algae composed by the undesirable microalgae could bring stress to the shrimp growth , increased the risk

of culture,and reduced the culture efficiency.
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TEFRFEZS R G D, U O H SR A R 7 3
0, X MR ) RE S AL A ) R PR R A S AR
FEFEFHT AR T, T B AN (ERT LA g ol R L i) 2 )
Bk T ELXF 7K BT B I8 5t 4 4 25 T SR M, B A i (e
NIRRT A 2 R R, K R S R R A K
PEE BT i EW R . — L5 55 (4 SICHE T LA 35 /K A0
SE(DO) pH 2, W NH,-NNO,-N 24 F W) 5T, il 4
R BGE FR PR, (H —SE B8 43 AT 28 1Y T, A AR i 28
(9 PRS2 1 B B ( Mierocystis) £ 12 6
J&( Anabaena) 7% & ( Oscillatoria) Rl 22 | 7 8 pr 5
RN BE S A X R R A K R fE o AR TR =
A aE AL T 003 G 16 H AL 1) 17 W s e O 34, 7
FRETE 1P Ak T HE 2 A, A R A 3R AR o T T T 1 AR
FSRAE T HL A B £y 4 3 B B 5 ROUE IR A K SR S
PRLIEL , e8] PPl s O 5 e 8 702 5l 00 A 0 X M £t e 5 7
MAHEOC R BAT B Lo 2B B 0 7E B 7 3 XML 55
KN FLG 75 X BR ( Litopenaeus vannamer) e 4 th 2 £ 24
AR FE L i S R AT BORE 4347, AR SR — A S8 B R A
S0 A R b TR I B 248 40 A1 R S R R, E— 2B 43 A
SIS OC R TE MR A B X e A
P IREE SR AE MR i bl 2 O RSO 1Y T ik, DU D 42 05
X B 1 i R R A AR SR 2 R

I MBEFEE

PR WO T LN
ARWFFERAE M S T T AR A 1 4 T 1 EL e R A A
YR AR AT, B 4 O 55 S A A [R] (9 FL4h I X6 AR
RAEANTE ML RS 15253 54 S &
W3t Y- 249 AR 2 24 S 0. 33 hm® , 3 KRG BR I IR L 28 5
EHBERRT o FEFKIE R EIR AR A ROk A 2 A
SRR, MK R B AN, A B RS A M YE. B
MBS AN & RS R 1.2 5T 5 H 9 Hi
W34 5T 5 A 15 Hill, &bk % B o 75 T3/
hm’ o FECA A 5T A 5 B 451t 0 SRR 5 SR 1)
HA—Z,1 ST 7 A 28 HEEHCRKE, 3255 90 d A 47;2
ST 8 25 HASHURKE 3500 115 d £245: 3.4 B T8
H 11 HZ5HCRFE, F551 100 d 245 . £ St iR & =2 M
JRTEZE N 1 S 2 000 kg, BRIE 2 37.57%; 2 St 1 500
ke, BIEH 25.74% ;3 S 2 115 ke, liFHR 61.78% ;4 5
Hh 1,400 ke BTG 22, 51% o Hor 4 5t X IR 7 AR5 55
18 d(6 JJ 1 H) HBUFAE, 1 St X IR AEFRAE 5 81 d(7 H

1.1

28 H) £ Ko
1.2 FERRES b

M20094E5 A 19 Hi2Z= 8 A 25 H, Ak 14 d X} 4
T IR 35 P BCE RN K AR HE AT SRR 3T o SRAE BT, 76 B3t Y
JA KRR 2.5 LORAKERASRAKEE 1Ay, 52015 BT L
BIANR G EEP, A 5% W RS R 8 2 , 5 & W 4n 24
~48 h 5, TER M T F 0.1 mL VR4 P FEOHE v e o
I
1.3 PRI i

TEJEF WABE T KR (P ER K BE28) . (FE2E).
(e[ ) 45 ) S el o VR U O R AT S T
K MR BRI T I R H A

LRV Shannon-wiener B 2 REPEFE B Hq:

Hy =3 0,10 0,

HE Wi ZREPE SR B Hb:

Hb = —élBilong,

PR SrHT: B LA Y=n,/N « fo

LR Q, = n /N0 YRR © AR EG N A BEYE
FEARAEEEG QN5 @ A AMERELS BAMERBR il i
B, =b,/B,b Y i A B N BEEAE AR B A W s
BoR s i A b R A R HAel; S AR A AL
SRR E TZ I X B AR

AR TR A S R A A R RS N e
PR T8 RIS, SRS MK i 4 I ) T2 IR 4L A
T ER AR R AR, B 3fe LA AOE 1) HL E B 05 BB I A

%im .
2 ERG5S

Al ) B AN 100 R A PRl 2
AR X U AR L Sk Bl Y 55 A K ARRAE , DL B LN X
WR A SR A AT, SRR AR R A, M E = 6 A
2 HZ W AFRFERT BB 4% 6 H3 H ~7 H 14 HAl R
FEI IR B, % 7 A 15 ~8 H 25 MU FRAEE IR BL .
KAL), 7K IR 28 ~32.4°C, Bifi 5 35 5 i 6] () 2E 42 3%
WiTl . pH 7E 7.0 ~8. 7. &M 21 ~ 150 cmo 443
COD A5 L3l 4. 12 ~ 12. 0 mg/L. %3 TN 25 4k {5 [l
1.23 ~6.56 mg/L. 4t1 TP 254k 7l 0. 04 ~0. 47 mg/L,
Horr 1.4 S3th iy TP B FRAE AT B B 8,2 53t i TP
AR B KOT FLAR A28 L 100 3 59t () TP 7 A A
MR RE A — B AL TR S K. FRIEIAR MR 24,7

2.1



52 )

SZHRHE, 5 PLANTE X SR~ 4 29 A T7 G M I 7 05 ol DA A Sl ML B HE X SR B R 5E F4 5 195

H R sz G XS E R o R AR, Y2
U PSR T, 25 T 35 A AT HETROK b PR JLAD 2R

BT AR ek 1 s .

x1 ERKELFECEFRIEL

Tab. 1 Changes of some physical and chemical factors in shrimp ponds

ENEEE SRR 1 5t 2 5k 35 4 St
S T 12 £0 110 12+£1.41 11 £0
3t 9.33 +0.58 9.67 +1.04 10 £0 8.83£2.25
JE i 8+0 7.17 £1.04 7.75 £2.47 5.5+0.71
B E /em A 78 £31.11 88 +£45.25 47.5 £10.61 56 £5.66
it 30 +5.57 105 £14.01 22.3 +12.06 41.3 +15.63
JE 350 119.3 £31.01 30.5 +10.61 31.5+0.71
COD/mg * L AT 9.99 +1.57 9.82 +0.54 9.95 +0.49 9.2+0.34
it 9.53+1.19 4.63 +£0.54 9.24 +1.78 7.12£3.02
Je it 10.9 0 6.2 +1.41 11.5+0.71 10.14 +0.65
TN/ mg + L7 ipi! 1.52 +£0.27 2.43 +0.28 2.23+0.25 1.73 £0.43
it 3.75£1.59 2.11+£0.29 3.44£1.71 1.59 £0.44
JE 4.08 £0 5.05+1.17 6.19 £0.52 2.54+£0.12
TP/ mg * L* A 0.09 +£0.02 0.11 +0.1 0.45+0.03 0.09 +0.03
b 0.24 +0.09 0.05+0.01 0.32+0.02 0.1+0.04
Je i 0.22 +0 0.07 £0.03 0.34+0.1 0.15+£0.02
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ta) BB b B g B 00 B A% Bk
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AW 57.5% o B JE , SRR BIBE 0/ N A BR B B A0 B
BRSO v R A, v opl 2 B AR R R
0.57, 554,92 % 10] /L. 45 61, d S0 B ik A3 2 —
BEIRF] 0.8 LA E,7 A 28 H figJ5 — YR A A1 B4 7E 4L
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5525 d 139 d, 2 R/ NER BRI TE IR /NI 38 4 1 A 3
Mo FIE 53 d, S AR TR B 4 €0 B e B T 2501 e T
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AR F] 1.26 x 107 mg/L, Bt B 40% , 5L
SRR o B S D0 3 A0 R 1 AN TRk o R A B
FREUR . BIFRAEE W A 2200 s 2R (A% /N ERk i 5 4R
FBh AL, BT 2T B R R TR F 0. 26, 1 &K %
IR L 0. 28

3B AR 5 d B IR T EsE. =5
19 d, B A%/ INEREE BT A 2800 SRR N 3, — 3 0E
P S 30% , 358 T AR OB /N ER S — ELAE
R GO ML, JE S 47 d Bk ) 7. 66 x 10°/L,
AW 0.12 mg/Le 340, 7255 33 d 5 61 d il
T B H Jr Ll 20% , A9 4y it 10% , JRER
TR 5 I % B R 23 0, b SR AE S 89 d
AR BB R 0. 23, A i 4. 11 mg/L,
SAEYIER 34.65% MR TP E AL, FRTH B
HHE SR AT R B P 20 B 38 % B IR #) 5. 76 x 10° /L, o
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B I S BT AR 2 % B, 756 67 d 1 81 d, A B e 4K
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Fig. 1 Succession of the dominant species of planktonic microalgae in shrimp ponds
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Tab.2 The quantities,biomass and the diversity index of planktonic microalgae in shrimp ponds

il i3] i Ja 3] FHME

1 St KHiw 0.1+0.06 52.19 +44.41 6.99 =0 19.76 +28.29
HEYra 0.05 +0.01 1.34 +0.96 0.6+0 0.66 +0.65
Hgq 1.53 £0.29 1.63 £0.41 1.64 0 1.6 £0. 06
Hb 1.85 +0.86 2.86 +0.72 2.58 £0 2.43 £0.52

2 St Ko 0.49 +0. 47 2.29 +2.15 11.42 +9.67 4.73 £5.86
ALY by 0.62 +0.79 0.69 +0. 65 5.08 +4.36 2.13 +2.56
Hgq 1.56 £0. 45 1.8 £1.05 2.5+0.29 1.95 £0.49
Hb 1.1 +0.66 2.51 £0.94 2.99 £0.42 2.2x0.98

3 St B 0.85+0. 14 4.15 +6.56 579.98 +£796. 8 194.99 +333.4
A 0.42 +0.07 0.73 +1.08 60.23 +82. 67 20. 46 £34.42
Hgq 2.08 £0.5 2.13 £0.43 2.56 +£0.43 2.25+0.26
Hb 1.99 +£1.23 2.15 +0.46 2.69 +0. 16 2.28 £0.37

4 S B 0.14 +0.03 3.88 +6.26 671.55 +855.5 225.19 +386.6
AEL7/h==A 0.44 +0.6 0.2 +0.13 57.68 £77.25 19. 44 +£33. 12
Hgq 1.5+0.93 1.76 £0.79 2.11£0.5 1.79 £0. 31
Hb 1.19 £0.52 2.24 +0.88 3.72 £0.11 2.38 +1.27
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ZIRGARIKS AREE I A — EAL TS AL, B 257
FHAS Ao 2 5l T M0 s 4 B o 1 B 3, 3 W R R A
B K WA 22 A8 LSRR R LSS, /s SR B BT 1Y
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Tt P BEAR G I 4 O LA S 8 Tk 38 285 0 L B A% /1
BROE BT 2R AR BT AR, e o it

YRS B TR W N L B SR A R B W R, LS
1.2 S I, 2015 3 S e P S I 3R A BRI 2 K
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KFREE . AHF T % LR 1451t COD & R4 5, i Bl
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B COD, 2 17 4 X MR 5 7 6 42 & 14 T B BRI IR T 22
PR, TR A AR K IR COD 7 i , A fE T e
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