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Study on the Characteristics of Planktonic Microalgae Community Structure of Low Salinity Shrimp Ponds
During Autumn and Winter in Pearl River Delta
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(1.South China Fisheries Institute, Chinese Academy of Fishery Science, Guangzhou 510300, China; 2.Guangdong Ocean University,
Zhanjiang 524000, China )

Abstract : Investigations were conducted on the microalgae community in four shrimp( Litopenaeus vannamai )culture ponds in Doumen,
Zhuhai, Guangdong Province , China from September 2007 to January 2008. The results showed that a total of 113 microalgae species were i—
dentified during the period of investigation. Of these, 55 species were Chlorophyta, 21 were Cyanophyta, 15 each were Bacillariophyta and
Euglenophyta, 3 each were Cryptophyta and Pyrrophyta and 1 was Chrysophyceae. During the whole culture period, cyanobacteria was the
main dominant group all through, including Coelosp haerium naegelianum, Oscillatoria chlorine , Pseudoanabaena sp., Spirulina spirulinoides,
Oscillatoria subbrevis and Chroococcus cohaerens. Other dominant species of Bacillariophyta included Chaetoceros sp. and Nitzschia
closteriu. In initial phase of culture period, quantities of microalgae, biomass and diversity index averages fluctuated within the range of 7.9x
10°~6.2x107 ind - L', 0.05~2.9 mg -L.™" and 2.02~2.68, respectively. However, microalgae density, biomass and diversity index averages
ranged from 37.2x107 ind+ L™ to 2.1x10° ind - L™, 11.6 mg+L™" to 502.9 mg-L", and 2.39 to 3.36 during the mid—phase and final phase, re—
spectively. Microalgae density was generally low at the initial phase of the culture period and gradually increased through time. A similar pat—
tern of development was noted for biomass and diversity index. In low salinity shrimp ponds, high microalgae density is likely event with the
onset of eutrophication. It plays a dominant role in stabilizing pond water quality by absorbing ample of nutrients from feed addition and
shrimp excretion. Highly diversity microalgae community are less likely to collapse and more steady than blooms dominated by one species,
which provide advantage to shrimp growth.
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Table 1 Basic condition of investigated ponds
it 5 1=t 25t 35 45
TR /hm? 0.27 0.53 0.30 0.40
JUFEE L0 FE -hm™ 148 179 150 275
JRCH R[] 2007-09-22 2007-10-21 2007-09-18 2007-10-16
TR /m 1.8 1.5 1.5 2.0
JI 5 Toiitie RIS 15 em ToiRie ekl
B/ em 44 40 50 60
pH 9.05 8.50 8.12 8.35
K/ C 254 25.6 272 25.7
HE 10 6 10 9
4 DO/mg - L 5.20 9.50 6.70 741
b2 AEA R COD/mg - L7 3.80 3.52 3.30 7.60
%% NH{-N/mg-L" 0.68 0.36 0.42 0.21
TR LR NOs—N/mg- L™ 0.85 0.12 0.87 0.77
WAHFRER NO;-N/mg-L™! 0.068 <0.003 0.042 <0.003
ToHLZA IN/mg- L™ 1.598 0.48 1.332 0.98
15 EWE POT-P/mg- L™ <0.010 <0.010 <0.010 0.019
B TN/mg- L™ 1.67 1.26 1.48 2.49
S TP/mg- L 0.08 0.14 0.07 0.118
R 2 (REREERHR I ROE T A
Table 2 Composition of microalgae species in low salinity shrimp ponds
HES FEE A/ e FEE BB
W] Cyanophyta PR T4k Ankistrodesmus falcatus + 94.2
FRERMEERE Microcystis aeruginosa +++ 65.4 R LF4ESE Ankistrodesmus acicularis + 39.2
[FI MU BRE: Coelosphaerium naegelianum +++ 65.4 HMUAELTYESE Ankistrodesmus bibraianus + 40.7
BHMIZGERE Spirulina spirulinoides 4+ 78.5 TR Pediastrum duplex + 240.0
FETRUEIESE Spirulina platensis ++ 141.3 VUff 59 Pediastrum tetras + 768.1
AR #E Pseudoanabaena sp. +++ 32.6 SR B Pediastrum boryanum + 30522
ERIELTHERE Dactylococcopsis aciculari ++ 39.3 WA RS Actinastrum fluviatile ++ 754
LRSS Oscillatoria chlorine et 19.6 NEFEIE 8 Kirchneriella obesa + 150.7
YT B Oscillatoria subbrevis 44+ 58.9 LS IIE#: Kirchneriella danubiana + 33.5
P HE: Oscillatoria amoena ++ 50.2 TR AL R Staurastrum punctulatum ++ 3950.3
T€1TEIEE Oscillatoria animalis ++ 38.5 Ji 8P Cosmarium depressum + 39252
E i3 Oscillatoria princes e 538.5 XUHBE Dicloster acuatus + 196.0
FUIRSEZ4EE Merismopedia punctata +++ 4.1 5IE 3 Schroederia setigera + 196.2
/N2 Merismopedia minima 4+ 0.13 Ui H ZEWE Selenastrum westii + 13.1
K (BRTE Chroococcus cohaerens et 32.7 B H I Quadrigula closterioides ++ 83.7
H G EOEREE Chroococcus westil + 261.7 IREEE AWE Nephroselmis olivacea ++ 268.2
WA (A EREE Chroococcus yellowstonensis + 28.9 27 S HUEREE Monoraphidium mirabile ++ 98.1
TREERE: Chroococcus limneticus + 523.3 I T Lagerheimiella balatonica ++ 150.7
FAWIEEREE Chroococcus lithophilus + 65.4 FE¥E] Bacillarionphyta
W NEEREE Aphanocapsa delicatissima ++ 0.27 AT Chaetoceros sp. 4+ 35.3
EYN 2Bk Aphanocapsa banaresensis ++ 65.4 e/ NR¥E Cyclotella meneghiniana ++ 157.0
EW BRI Asterocapsa longipapilla + 14.1 HI/ N Cyclotella comta + 803.8
£k3i1] Chlorophyta A PARHE B Navicula simples ++ 883.1
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S FEE R’ LiES FEE R’
PUEEMEEE Scenedesmus quadricauda ++ 115.8 ZA HE#E Navicula cincta ++ 103.7
JNHEMEE: Scenedesmus javaensis ++ 125.6 TR FHESE Navicula radiosa + 1 046.7
T IEMIRE: Scenedesmus dimorphus ++ 104.6 Jiit R BRI 3 Navicula placentula + 523.3
KUIME: Scenedesmus bijuga ++ 163.5 T MACEE Pinnularia brebissonii + 735.9
P Scenedesmus abundans + 83.7 W LRSS Grammatophora marina ++ 314.2
SR Scenedesmus producto + 78.5 IREFFFEE Synedra acus ++ 392.5
VA M Scenedesmus opoliensis + 157.2 SR BT Synedra tabulate ++ 310.7
W HIEE Scenedesmus armatus ++ 51.5 2PN 5545 Gomphonema gracile ++ 706.4
JNERYE Chlorella vulgaris ++ 179.5 AL EE Fragilaria virescens + 376.8
YL/ NKSE Chlorella kessleri + 267.9 RS Cymbella laevis + 346.2
BEC/NERTEE Chlorella emersonii + 522.0 B HZEILHE Nitzschia closteriu ot 402.0
W /NRTE Chlorella ellipsoidea ++ 98.1 BT Euglenophyta
HEH/NEREE Chlorella pyrenoidosa +++ 8.2 LR(0 1% Euglena viridis + 1 884.2
BRACEE Chlamydomonas globosa ++ 267.9 IR Euglena pisciformis ++ 3014.4
PURC A Chlamydomonas tetragama o+ 100.5 LIRS Euglena gracilis + 1.907.6
ZRIAC B Chlamydomonas multgranulis . 628.0 TR Phacus agilis + 1256.4
Wi A3 Chlamydomonas apiangulata + 167.5 AUY B Phacus pyrum + 2679.6
FL R AEE Chlamydomonas basimaculata ++ 226.1 A5 FLEE Lepocinclis salina + 5722.7
"B A Chlamydomonas nephriodea + 368.4 NLUFLIE Lepocinelis longistriat + 3 052.1
HEEACHE Chlamydomonas conica + 39.2 [FEIH: 5 FLEE Lepocinclis cylindrica + 2 355.3
BALIUATIE Chloromonas depauperata + 1766.2 WA EFLIE Lepocinclis steinii + 921.0
K& R Chlorogonium elongatum + 125.6 YR FLIE Lepocinclis fusi formis + 6 132.8
AEZEL W Chlorogonium elegans + 222.9 R SERE Trachelomonas intermedia + 1570.2
TUBRIENE Siderocystopsis fusca ++ 276.3 PRI ZERREE Trachelomonas oblonga + 586.4
T8 Golenkiniopsis solitaria + 463.0 PEIEARFLEE Colacium vesiculosum + 369.2
R Z P8 Golenkinia paucispina + 2 143.6 e/ NREMLSE Petalomonas minutula + 264.9
FAIPUSF 3 Tetrahedron pentaedricum + 160.0 B 4% A nisonema prosgeobium ++ 837.3
Blifg VU SR Tetrahedron muticum + 300.0 KBl ] Cryptophyta
M/NU 3 Tetrahedron minimum + 180.2 WEIERSEE Cryptomonas erosa ++ 753.6
HIEDUfG#E: Tetrahedron caudatum + 162.1 HIB W8 Chroomonas caudate + 340.2
JKA:BREEE Oocystis submarina + 251.2 YUK Cryptomonas ovata + 1130.4
T ONEEBE Oocystis borgei + 251.2 H 30 Dinophyta
INFNE B Provasolialla parvula + 65.4 WH#E Glenodinium pulvisculus + 4 186.7
W ECPURESE Carteria huberi + 725.7 HEHEE Gymnodinium aeruginosum + 8 612.0
LB HBE Tetraselmis cordiformis + 502.4 BIEARE S Gymnodinium mitratum + 40192
25 23 Coelastrum sphaericum ++ 209.3 4:9:1] Chrysophyceae
PO 53 Crucigenia quadrata ++ 16.4 A0 49 Chromulina elegans + 20.6
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Figure 1 Succession of dominant species of microalgae in low salinity shrimp ponds
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Table 3 Composition of the dominant microalgae species

in shrimp ponds

15 2 SR 3 SR 4 S
I8 i o el [58] if h Jeke [al) ez i I52 JETA Bk e
[ERERLS SRS {[FEEER (&
L (O B LRI (B B LR
& Hh IR 2R el Rl R Rl e
T WEDLEEY B i (0 R

eSS

T MHERIR B AR AR

CERORSE SRy ool PI NI (EVOE EEau i o ¥ic
& R FRE I B R e M I

2 SR A DL A SR R T, 4 B Ak
LB E | [ R ROBR AR (15 f U 8 00 T B 5 R 2 ok
PEdE  Z IR I AF 223k 5 Fh AR, 1Y
K 2.29%~21.6% , 5 SIS RI > | o0 T B
Ry R NIV i) e S O e e s o T
SRAESE, B R IR IR B e IR & e, 5
A SR S R A

3 S0 AR R A ) T L T 3k A () R
ERSEA IR, B R A (R R e
ARSI — B AR RSR A P b . o Bl
SRS A i A X SR ) LR
68.3% , F A= W AT HA Tl A R R A A AR R 2
BRI B R A B YR 3.2%,
FEAAE A 7 e e 0 A, B T IRBE)E ), Z A
AR KA B3 R iRk a1 BT H 22
T8 R SR AT A LR R A R R T A SR
BRI 14.8%,

4 S N FE 37 0TV i ol 8 LA € B AR
o R RR, —H I Y 61.9% , Fifi 5 H AR R
TR T, I At o7 o 0 e o 3o v ) 2 ol 0 38 T B
o FFEPIEE, R REREAL SRR, R
15.2% , 55 AT 35 33.1% , X BT I 45 ) PRV PR 85E 1Y)
T CEAT 15 R 52 M o R G BR o 7 S 30 P HR o
KO 5L 50 d, FLAW BRI & 4.13x10% cells- L,
TR IO SR RO Y 27.7%, RIS HL T
W, IR R A T U e R G Rl o L o
2.5 MNHIERACRME EVETK

AR b TR S A R . A AR N & 2 B
TRo 4 AURSEPR RO B R AR Sh AL R
R FEFE BT, B 25 35 58 I ) 1) 22K T3S A, b sk

SRR, 25 BIGEE NRE . IR0 IR I e Ak
AT 7.9x10°~6.2x107 ind - L Z[f], E#8 0.051~
2.9 mg L5 A 5 HITE i G 0 AR ECE A T
37.2x107~2.1x10° ind - L™ Z [8], =¥ 11.6~502.9
mg- L7 3 S HR s i B A Yy R AE SR 79 d I
IR B, T A A b S A 5 RN A ) 1t IR A U
BAEAE—E PG

NS e A e 6 A B SRR AR R
155 2 5H01 3 SHRb g T A ouE TS EY
M ES, Hrb 2 SURBAEFRGE S 87 d BBy
A 5 B A YR 95.2%, FHIL AT, 3% 3 AMEF
b %) P U GO T VR S AR S F S 1) A LA R 2 1
(K)o 4 MR 77 A P e 5 e e, IRk
YRR T 14 d, 7R 65 d Z )5, T i s AR IR A
PSS o N N B S S T A = (R
FE IS b S AL, R 4 S R R R
2.6 RHLFIEREBTEN S

TR 4 ATASH, MR PRI T e ) 2 R AR - 5
PR IG5 0 ] 1) e s hn , BE v 25
TR AMEE  JrTRae e m . ARG
4 St Z R R SVIAR & T E 3.16, 24
AU K, BEAE R E . 2 S 2SI —E
PR SE Il 2.48, MR FRAEBS R G
{5 B E a0 WE 55, 15 3 SRt FRE il
ZREVERR BN RIS, BETR S5 A B a5 |, Bl 55 J st
[ Y EAS , ZREVEFE B IN , SO eV AR5 A 58 H

3 e

3.1 {REL B Rt R R R B T S A R EL R [E

SKREATHTRG PP IR 113 B, ISkl TRp
NE, G 48.7%, WEHEITRIZNR, &
18.7% ABAEFEAFRFH i A v, 8 P AE AR AR B R b 7 Ui
VR G e E ISR AR EER S SR
7, BRI B T RN S e AR M T A 5, 2 R Sk
T ARFR A AL 5 1Y B B IR K A et T
DL K B IAEE, — BLE e i S0, K IR 9 pH {E
22K CO, AR LT, iX PR B A ) T i e i A=
K AF T HAB BB AR, 5358, Scheffer$iE H; 22
RIEBEAEACEIE | B RR A KA BS54 1
FEI R K AR T ARMETE BCOL 3R, 3222 R R 7
MRS, HOGAVE 32 24l

Rk B Ut VR U e A W i A SR s B OR



1016 XNZEAT A  BRVT = A NG ER B Wt Bk & 21 e BV S5 AR TR AR TR 9 2009 4E 5 H
O O 1m0 'O O i 2 i 7120
O g3 i O sty 1
200 | RSy, 10 10 B AR - 200
-0 1% C-O- Mkt - T
L AR DEENE A SRR 0
& = i 4150 Z
E g £ g
= 180 £ 5 sop 5
e = K i =
4 H 3 100 5
&l 5 =
100 - 440 40|
450
0 P T I s T B |_|—|_ 0
-1 19 23 37 51 65 80 94 3 17 31 44 59 74 87 101
FREE T/ FRpA T/
600 3 i O s 20 200 O gt iy 7100
O grig e O gt ya
W R R 200 - WM rEEEAEYE
] 450 | DM B ) o 1120 ]
= & Kt PR C B
0 = %m =
£ C R
g 300 |- 4 100 5 M 80 5
: = =00 W
= ! eyl ﬁ
150 | 450 40
H—L ) H_I.
0 1 1 1 —I_I I’_’-._J:L_Aa 0 1 l’_‘_L 1 0
44 59 74

4 24 38 52 66 79 94 109 122 136
FRFHI TR/

3 17 31 87 101

FRFEIT ]/

B 2 (R EFR AN B ReR BB E M E TS

Figure 2 Changes of microalgae number and biomass in low salinity shrimp ponds
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Table 4 The diversity index of microalgae communities in low

salinity shrimp ponds
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50Rl 25080 350Fh 450
2007-09-21 2.24 — 2.54 —
2007-10-10 1.80 — 2.26 —
2007-10-24 1.76 2.95 278 2.58
2007-11-07 2.44 3.14 2.72 278
2007-11-21 3.15 1.88 2.36 2.44
2007-12-04 3.89 249 2.93 3.07
2007-12-19 3.30 2.04 3.61 3.44
2008-01-03 4.12 244 4.25 4.12
2008-01-16 — 2.44 4.06 3.71
2008-01-30 — 243 345 —
S 2.84 248 3.10 3.16
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