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Study on microalgae community structure and its relationship
with environment factors in the shrimp ponds during

the later phases of culture period

LIU Xiao-zhu CAO Yu-cheng LI Zhuo-jia®* WEN Guo-liang LI Yi-wen

(South China Fisheries Institute, Chinese Academy of Fishery Science, Guangzhou 510300)

ABSTRACT Investigations were conducted on the microalgae community in high-level prawn
ponds of Litopenaeus annamei. A total of 26 microalgae species were identified during the peri-
od of investigation. Of these, 10 species were Chlorophyta, 7 were Pyrrophyta, 4 were Eu-
glenophyta, 2 each were Bacillariophyta and Cyanophyta, and 1 was Chrysophyceae. In high-
level prawn ponds, Chlorella pyrenoidosa and Oscillatoria chlorine were the dominant species
in the later phases of the culture period, contributing more than 90% of the total microalgae.
The number of microalgae was in the range of 5. 13X 10%~4. 01 X 10” ind/L, biomass 42. 92~
181. 73 mg/L.. The averages of Shannon-Wiener index and biomass diversity index were 1. 01~

1.30 and 1. 83~2. 27, respectively. The three dominant groups of phytoplankton (Cyanophyta,
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Chlorophyta and Bacillariophyta) consisted of phytoplankton community structure in the final

culture phases.

KEY WORDS Prawn culture High-level pond Microalgae Dominant species
Diversity
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~24,pH #£ 6. 76 ~8. 66 Z [P 3h . A MFH K. DO ZESEHE N 2. 61~10. 0 mg/L. A SR E & K, X FEH 5%
B 3b B v RACR A O KA I, DO 3% 38 i 55 (6. 0 mg/L) . B K& T I DO b T A% i K F 5 %
BF 35 2O A 7 2 Rt b 7 i B A FE B0 E BRI, COD R& 2 78 10. 86 ~11. 75 mg/L 2 [, /K 1A & & 3% 1k ™=
. FRE L B R AR A R L NH, T -N.NO,  -N.NO, -N PO’ -P B 220 I 1 , V¥ {H
43514 0. 265~0. 386 mg/L.0. 180~0. 658 mg/L.0. 182~0. 668 mg/L 1 0. 208~0. 304 mg/L, SEAEWIME 3
AN ER ) R A X ERAE TG . 15 d BBt 1 SR 40. 5 kg, 2 S8R 74. 5 kg, 3 FHRH 26. 0 kg,
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Table 1 Basic parameters of shrimp ponds

B H Ttem 1 34 Pond 1 2 S 4F b Pond 2 3 SRl Pond 3
#H W Transparency(cm) 24+4 2844 29+6
pH 7.74+0.41 7.8040. 30 7.56+0. 31
JK i Water temperature(°C) 29.5+1.5 29.2+1.6 29.24+1.5
hEE Salinity 2242 21+2 2142
DO(mg/L) 6.31£2.04 6.75+1.86 6.35+1.55
COD (mg/L) 11.21+1.40 10.86+1.97 11.75+1. 86
NH; N(mg/L) 0.26540.109 0.29640.082 0.38640.223
NO; N (mg/L) 0.18040.128 0.19740.109 0.65840.769
NO: N (mg/L) 0.2454+0.174 0.18240.113 0.668+1.09
TIN (mg/L) 0.68940. 231 0.67540. 157 1.7124+0. 931
PO,*-P (mg/L) 0.26940.169 0.20840.100 0.30440. 044

2.2 SRERFRCREA TR AR

3 IR L M TR IO 6 1 22 Jm 25 Fh . iR ERBETT 8 Jm 10 AL EEBENT 2 Jm 2 ARGV EET] 6 Jm 7 AL RR
BEITAm AR GESRENT V)m TR, BT LJE 1R 25 2R IR 2. St IR 2 B 2. 5 1 U ol B A e |
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38. 500 MRUIE AT (5 23. 100 HRBENT 15, 400 REBE TR S 14505 7. 700 i) i 3. 800, SR A
FEEERPF A E WA, BB IEH E A /NERE Chlorella pyrenoidosa & 0B ¥ Oscillatoria chlorine
FERA B Chlamydomonas globosa ., ¥R 3 N HMERE Eutreptia pertyi FIRM LI P Distigma acutum
FEMF 2 LU WA A 0 B, FBE T DL EBR B 3 Gymnodinium eucyanewm 30 W, HABFP 2R A 2
U, BEERREE N KSR EE Cyclotella striata , I8 ARG 223 Lithodesmium undulatus N A (8 2) .

F2 MMM IREGEFRMEM AR

Table 2 Composition of microalgae species in shrimp ponds

FEJH Abundance

I EESET B (um®)
Phylum Species composition 1508t 2 SRt 3 SR Volume
Pond 1 Pond 2 Pond 3
HEEZ/ANEREE Chlorella pyrenoidosa +++ +++ +++ 28.94
/INBR#EE Chlorella vulgaris + ++ 267.90
IR Palmellococcus miniatus ++ 285.07
R K ¥ Chlamydomonas basimaculata + + 267.95
S AW Chlamydomonas globosa +4+ ++ ++ 239. 61
Chlorophyta ZIEME#EE  Scenedesmus dimor phus + 104. 60
LB A#E Tetraselmis cordi formis + ++ 205. 00
HRAL K #E Dunaliella carpatica -+ -+ 188. 40
W INHER Oocystis borgei ++ ++ ++ 387.52
W ¥k B8 Hirtusochloris sellipsoida + 536. 68
BT Wk A 223 Lithodesmium undulatus + + + 5352.72
Bacillarionphyta 8N Cyclotella striata ++ ++ ++ 2 508.57
AEAR i 70 LY 88 Scrippsiella trochoidea + + + 7212.19
HiEHE % Gymnodinium eucyaneum ++ ++ ++ 3 866.12
MIEHH # Gymnodinium mitratum + + + 362. 84
HgET KERHUEH Karenia mikimotoi + 452.68
Dinophyta WUNEIR S Prorocentrum minimum + 1051, 03
FIB ¥ Gonyaulax verior + + 438.23
BYEN S Protoperidinium pellucidum + 7121. 24
U5 XUHESE  Eutreptia pertyi ++ ++ ++ 3 002.47
B IS Anisonema prosgeobium + 837.32
Euglenophyta I Euglena pisci formis + + 3014.41
RMEZI W Distigma acutum —++ 428. 54
T i
Cyanophyta Lrtaigs  Oscillatoria chlorine +++ +++ +++ 28.26
Chrijﬂs}gceae MK #E  Botryococcus braunii ++ 23.81

wHCERm AR R R PR, Note: + :rare species, + -+ : common species, + -+ -+ : dominant species
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2.5 ERHEFERBREMENNTEN

mg/ L, di AR 39. 1100, 3K Z P30 20. 957,07 mg/L, 5 BAEY Y 23. 73%,
¥y 18. 97518, 81 mg/L, i B AW R 15. 47060, X FBH 1 5 010t 17 0 1ok 35 10E s 45 ) 3 22 e St ol

Variations of microalgae cell number in high-level prawn ponds

3 AU P O AR W AR 3 TR . 3 S MR VR O GO AR ) i R KL B BV L Dy 72, 38~181. 73 mg/ L.,
SEHh 127, 38431, 93 mg/L;2 BRIk 2 AT 51, 47~144. 56 mg/L Z[a], F3 R 100. 154+35. 24 mg/L;1
- UR A )N S U B IR S 42, 92~152. 12 mg/L, F-¥ K 98. 04+39. 09 mg/L.
MATTEER G S AEYENGIRE, 1 S R s Ay &b, 8 E 8 60, F ¥ 28 38,35+ 16. 83

5 R T

M TP i

BEALRG O B gl — BLOR B0oim 1 A= Wy B0 S5 00 . B AR 8 1 PRI IR A I SRS PR . 2 5 R I Ui ol

AW SRR

Sk 28. 94410, 35 mg/L, AW E R 30.61%,

Nin

WZ 4k 25.00£9. 04 mg/L,
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Fig. 3 Variations of microalgae biomass in high-level prawn ponds

di B EW R 27,3090 58 S R EEEE L P O 18,97 18, 67mg/ L, 5 M AW R 17.93% . VA 0 3 . 40 A
FE e L R] 7 2 R 7 L AR A TS B 8T DR, AL T R A T T, L A b (o g S T IO R S 91 d
A o 3 T S A P R 10 32 e b 7 R A AR T O T U A R R VR PR T . SRR UL 2 5 IR b R Ui
TR TR MR, 5 M AR . 3 SRk A W i ey, P 30 64,1927, 87 mg/L, 5 B AP H 1)
50. 39 % , Hik R4k, F ¥k 40. 8434, 52 mg/L, d7 MY R 32. 06 %, 58K Z . F 488 10. 66 £5.39%,
AT BVER R 9. 0720 . HIG AT L, 3 5 it gt e AN i 1) 2R A e e TR AR e R 0 B, e R b VR iR L
BERE VR S F PR AR R AR 2 A

2.6 WRHIEHERUEEBE SN

VIR Z RS BE R — P R e S e B B A AR W) AR bR A E RN AMS R Tz N . 2 REES
BOnT T o S WA W RV 00 S I AR T R ROk O AR A S E B A R R B T BE Tt
MmN FESE 1998) . YRR ZREME IR Y R B Z R Y R A Y 2 RE R R VR 0 R R A
W ) B R LI 25 43 A MR R R B 22 R L T IRE A v RS A B 4 A ) e B R A A3 A AR B
a2 . AR SCH Shannon-Weaver $8 £ 7] i) F 805 F1 A= W) 5 4E T Ge i1 45 5 7R « 9% 58 e 300 0 b 7 i 62
B 2 B R B AROK AR AT 0. 20~1. 97 ZJR] R 1. 01~ 1. 30, WF A 4 i 22 R 48 BUOAE T4
KO B 1. 01~2. 75, F ¥ 1. 83~2. 27(F 3).,
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Table 3 The diversity index of microalgae communities in high-level prawn ponds

= N =) N 9 K 3 = N = v = )

AR BRI [H] () ]P?ﬁ {1ﬂl ZP?:;T (21E SEZE ?%ﬁi BRI 1] (d) ]PTE iﬂl ZP?EI «2& 3;):? ;{ﬁ

Days of eulture == 3m——p Hd  Hb Ha jp || Pwseofedure oy Hd  Hb Hd  Hb
84 0. 84 2.00 1.48 2.35 0. 20 0. 95 92 1.05 2.05 1. 38 2.09 1.23 1.71
85 0.92 1.97 1. 60 1.85 0. 26 1.19 93 1.04 1.74 1.13 2.06 1. 35 2. 40
86 0.99 2.43  1.47 1.93  0.67 1.40 94 Lol 195 117 245  1.22 1.91
87 Loz 223 126 1.71 1.20 1.33 95 108 1.78 115 2.32 114 1.74
88 0.93 1.71 1. 34 2.58 1.74 2.39 96 1.11 2.17 1. 20 2.57 1.04 1. 54
89 1,03 1.98  1.36 2.06 1.97 2.75 97 .02 194 114 267  l.o4 1.27
90 1,06 2,03  1.20 2.08  1.43 2.41 98 .00 1.68 1.13 259  1.05 2.51
91 1,05 2.37  1.51 2.68  1.38 1.66 || #{f Average  1.01 200  1.30 2.27  1.13 1.83

T Hd Hb Zp 5l R okt Z A8 8 AR W ik AR TR 5L

Note: Hd, Hb: Shannon-Wiener index and Biomass diversity index, respectively
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2.7 HtFREECESEAEFHNEXEST

FE 4 SR AT SR AT LU K VR pH 5 i Ol BRGE  B A R TR AR R C R
A RWISRGE S 2R R N RO 32K R R EE AN pH BRI . DO 528 A it B0 9 OC R R 2
RN S IEAR S AR AR O . DLWV SRR T 5 IR i ROR O B VR A A i 5 R AUIR L LR B TR UG
JOE VA R T AT OC o [ U 45 SR S WY g R i 5 0 W) R DD SRR O G AR Ll L Sk v I ] R ) T o
AN RIE I

I 4 AT P U e S B LR R A TR A W B SRR S SRR OC R R WL R WK AR P
FIR R ECE B AR AR R PR U GO SO R B AR R IE R AR K. PO, i AR R O OC, A
i B e AR A S D BRI SR S COD e —E PRI IE AN G SC & MR | COD 1 i ik bk
HAEEMHK.

F4 BEORAEHIHMESEAETHXR

Table 4 The correlation coefficient of microalgae physical and chemical factors in high-level prawn ponds

RNl it I

WT S SD pH DO COD  NH," NO; NO, IN PO,? N/P
Ttem Pond

e e, 17 051" —0.22 —0.55"  0.32 0.46 0.67** 0.46 0.18 —0.41 0.01 —0.66" 0.63*
e Pt g . _
- 28 —0.41 0.34  —0.27 —0.12 —0.19 0.44  —0.05 0.17 0.61*  0.68 0.69* —0.58*

Total quantity
3% 0.05 0.15 —0.83"*—0.60*  0.41 0.27 —0.02 0.14 —0.01 0.11 —0.24 0.15
Sk 1 M 1% 0.57* —0.39 —0.25 0. 14 0.42 0.37 0.03 —0.08 —0.57* —0.46 —0.64*  0.42

WA
EVE S os 5530 0.46 —0.38 —0.07 0.26 0.54*  0.26 —0.16 0.29 0.24 0.41 0. 44

Total biomass
3% 0.27 0.22 —0.86** —0.58*  0.42 0.52*  0.15 0.12 0.27 0.27 —0.25 0.39

53 5 1% . —o. —0. ¢ . . 0.52* . .15 —0.4 —o. —0.62* . 4

Gk 1% 0.72 0.38 0.46 0.31 0.51 52 0.30 0.15 0.43 0.10 62 0.47
Biomass of 2% —0. 46 0.05 —0.19 —0.18 0.01 0. 30 0. 37 0.02 0.60* 0. 64 0.49 —0.43
Chlorophyta 52 99 —0 24 —0.60° —0.60" 0.29 0.15  0.08 —0.23 —0.18 —0.26 —0.22 —0.12
w17 0,64 0.29 —0.53* 0.29 0.12 0.78** 0.64* 0.26 —0.14 0.34 —0.46 0.56"
Biomass of 2% —0.62* —0.08 —0.26 0.01 —0.18 0.26 —0.04 0.16 0.56* 0. 64 0.60* —0.68%
Cyanophyta 5. _4 4 0.22 —0.17 0.54 —0.17 0.17 0.15 0.28 0.54*  0.43 0.68* —0.01
B 17 0011 —0.40 0.77 —0.61* —0.10 —0.51* —0.55* —0.70 —0.54* —0.88 —0.55* —0.04
Biomass of 2%  0.62° 0. 20 0.14 0.01 0. 24 0.16 —0.54* —0.19 —0.42 —0.61 —0.57* 0.59*
Bacillarionphyta 32— o9 0.42  —0.38 0.09 0. 29 0.62 0.07 0.14 0.56* 0.42 —0.13 0.48

e x % KRR LFEKFTE 0. 01, x KR B FKFTE 0. 05

Note; * * ;Significant correlation at 0. 01 level, * ;Significant correlation at 0. 05 level
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