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The Community Characteristics of Planktonic Microalgae in Tilapai's Culture Ponds Near the Pearl River Es—
tuary

PENG Cong-cong, LI Zhuo—jia’, CAO Yu—cheng, WEN Guo-liang, LIU Xiao—zhu, HU Xiao—juan

(1. South China Sea Fisheries Research Institute,Chinese Academy of Fishery Science, Guangzhou 510300, China)

Abstract: The continual and regular surveys on the planktonic microalgae community were conducted in six Tilapia’s culture ponds in Panyu
District, Guangzhou, Guangdong Province from May to November, 2009. The results showed that a total of 157 planktonic microalgae species
were identified during the culture period. Among them, 67 species were Chlorophyta, 34 were Cyanophyta, 18 were Bacillariophyta, 5 were
Dinophyta, 3 were Cryptophyta, 28 were Euglenophyta, 2 were Chrysophyta. The dominant species in every ponds were rich but composition
was complex, and there were large differences among the cell volume of the different dominant species. The dominant species which take the
advantage of the microalgae’s density were Oscillatoria willei, Merismopedia punctata, Nostoc fuscescens, Gomphosphaeria aponina, Micro—
cystis firma, Microcystis incerta, Chlorella pyrenoidosa, Ankistrodesmus falcatus, Coelastrum sphaericum and so on. Moreover, the dominant
species which just take the advantage of the microalgae’s biomass were Euglena pisciformis, Lepocinclis autumnalis, Phacus platalea, Phacus
tortus, Strombomonas schauinslandii, Peridinium gatunense, Gonyaulax polygramma, Cryptomonas ovata, Chroomonas caudata and so on.
Spirulina spirulinoides was not only the dominant species in number but also in biomass. In the early and middle period, the microalgae den—
sity and biomass increased rapidly. Moreover, the microalgae diversity was rich and the community was stable. But in the latter, most of them
were often lower. During the early and middle culture period, the range of the quantities of microalgae, the biomass and the diversity index
average were(0.59~72.85)x107 ind-L?, 1.12~114.14 mg- L™, and 2.98, respectively. However, in the final phase, the microalgae density, the
biomass and the diversity index average ranged from(16.29~67.37)x10” ind* L, 6.57~67.76 mg- L™, and 2.78. The microalgae density and
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biomass in ponds usually appeared significant positive correlation with some environmental factors, such as COD, DIN, ete. Tilapia could also

effectively influence the changes of microalgae community structure and water quality factors in the ponds by filtering feeder’s effect.

Keywords: Tilapia; Pearl river estuary; culture pond; planktonic microalgae; community
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Table 1 Basic condition of Tilapia’s ponds

TiH Items Al pond A2 pond B1 pond B2 pond C1 pond C2 pond
TEFR Culture area/hm? 12 1.2 1.2 1.2 0.87 0.87
78 H 3 Stocking date 2009-05-26 2009-05-26 2009-05-21 2009-05-21 2009-05-17 2009-05-17
£ HHE Fry specification/g* per™ 64 64 1~2 1~2 15~20 15~20
JEEBUR Stocking number(ones) 16 250 12 480 30 000 30 000 20 000 35100
FEFEZE R HY) End date 2009-12-03 2009-11-23 2009-11-16 2009-11-15 2009-10-23 2009-12-07
gk & Harvest/kg 91473 6 774.5 15771 14 526.5 17 931.1 18 697.2
WeEkERAS Harvest specification/g - per™ 660.7 610 550 550 610 650
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Figure 1 Changes of some physical and chemical factors in Tilapia’s ponds
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Table 2 Composition of planktonic microalgae species in Tilapia's ponds
s FEE R ks FEE R
Species Abundance Volume/m Species Abundance  Volume/m™
2] Chlorophyta SR EREE Oscillatoria neglecta ++ 7.85
T %/ NERSE Chlorella pyrenoidosa +++ 14.14 AR HESE Spirulina sublitissima ++ 1.27
PRILET Y4B Ankistrodesmus falcatus +++ 680.67 TKAESHFESE Microcystis flos—aquae ++ 65.45
PR +FB Crucigenia tetrapedia ++ 23.41 FAMEIFE Oscillatoria subtilissima ++ 0.82
BIETE B K.microscopica Nygaard ++ 34.56 JERHEBREE Coelosphaerium kiitzingianum ++ 8.18
e B4 5 Monoraphidium contortum ++ 65.97 RS BEEE Microcystis firma ++ 4.12
B AR Scenedesmus arcuatus ++ 44.89 FWIABREE Chroococcus lithophilus ++ 220.89
PUEEAISE Scenedesmus quadricauda ++ 75.39 Be/NBREE Oscillatoria angusta ++ 4.71
/INBR#E Chlorella vulgaris ++ 87.11 J VUEREE Oscillatoria kwangsiensis ++ 125.66
ERAK B Chlamydomonas globosa ++ 87.11 Z75 4 JEPE Anabaena variabilis + 29.68
Aii B B4TBE Monoraphidium braunii ++ 190.85 4/ NI L FE Raphidiopsis sinensia + 8.63
SET MIBREE Dictyosphaerium pulchellum ++ 65.45 SN SCEEE Oscillatoria jasorvensis + 19.67
S PO R B, Tetrastrum heterocanthum ++ 18.85 TEPT 243, Merismopedia convoluta + 37.69
W2JE S JL B, Schroederia spirdlis ++ 188.49 FR A EPE Anabaena aequalis + 62.83
AHLI) B4t Monoraphidium irregulare ++ 18.33 EHREAPE Oscillatoria carboniciphila + 100.53
VU173 Crucigenia quadrata ++ 28.27 &R BRBRBE Aphanocapsa grevillei + 65.45
FEEWFE Scenedesmus abundans ++ 51.31 B KBEBREE Aphanocapsa koordersii + 14.14
#5 BL{h B4 Monoraphidium griffithii ++ 73.30 W/NEIIFE Synechocystis minuscula + 4.19
i VYA PE Tetraédron muticum ++ 652.80 FRRASTRIE Nostoc sphaeroides + 2245
25 B Coelastrum sphaericum ++ 143.79 WK Woronichinia compacta + 2.14
MERBE Dictyosphaerium ehrenbergianum ++ 65.45 #E®E ] Bacillarionphyta
£Z58% Polyedriopsis spinulosa + 438.24 7 [K/NR¥E Cyclotella meneghiniana +++ 490.87
AEBEHZEE Kirchneriella obesa + 4241 i A ZEHFE Nitzschia closterium ++ 288.75
HLRVUHESE Carteria multifilis + 77.49 TR S E ¥ Navicula simplex ++ 114.86
ZIEMEE Scenedesmus dimorphus + 52.36 & BIE /RIS TEBE Navicula schoenfeldii ++ 335.76
ZH/NIREEFE Oocystis pusilla + 133.45 ZHFHE R Navicula cincta ++ 212.06
SR DU R BE Tetrastrums taurogeniaeforme + 25.12 1§ /INARFE Cyclotella meneghiniana ++ 314.16
L LEPE Golenkiniopsis solitaria + 523.59 B AR EHEER Melosira italica + 211.00
= PUF P, Tetraédron trilobulatum + 63.72 Jii Bl BRFEBE Cocconeis placentula + 294.52
£ 4EFE Ankistrodesmus convolutus + 354.42 HE/NARE Cyclotella stelligera + 478.62
IR /NBRSBE Chlorella ellipsoidea + 65.97 WINVINEREE Cyclotella caspia + 1767.15
TR Quadrigula chodatii + 109.96 S BUINFE Cyclotella striata + 1570.79
JNHEMBE Scenedesmus javaensis + 117.29 Bk FHEBE Navicula cryptocephala + 381.70
PIE 4B Ankistrodesmus angustus + 60.82 W FHEEE Navicula laevissima + 235.61
WK VO A Tetraédron tumidulum + 594.76 $E/NHEBE Navicula exigua + 214.41
WS A 13 Selenastrum westii + 56.55 LW SHEFE Navicula graciloides + 546.64
SRS #E Cosmarium bioculatum + 293.73 TEM RSB Navicula vanheurckii + 441.79
R FERK AT Pediastrum biradiatum + 153.94 /NS B Cymbella perpusilla + 113.09
U5 FHEE Scenedesmus denticulatus + 104.71 /T EE Cymbella pusilla + 67.26
LG 4EFE Ankistrodesmus acicularis + 209.43 FA¥ (] Dinophyta
F B4 Monoraphidium mirabile + 73.30 fNi5i 22 FR ¥ Peridinium gatunense ++ 4 499.68
INEBREEFE Oocystis parva + 196.35 ZHEINFE Gonyaulax polygramma ++ 9 483.68
B RAKEE Chlamydomonas umbonata + 261.79 W/NEZ B Peridinium pusillum + 265.07
VUBKFBE Treubaria triappendiculata + 24.97 KIEBUEHE Gymnodinium mikimotoi + 179.07
B PUEE Scenedesmus brasiliensis + 104.72 Hik#HE Gymnodinium eucyaneum + 2 672.37
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F2(8) FEMEZHFREEMAEHEN
s FEE R ks FEE R
Species Abundance Volume/m Species Abundance  Volume/m™
ZIRMIPE Scenedesmus spinosus + 51.31 (&3] Cryptophyta
AETH U B B Tetrastrum elegans + 4.19 HEEWIEEE Chroomonas caudata ++ 1 374.41
Jinh b B4 Monoraphidium caribeum + 73.30 Wi S #E Cryptomonas ovata ++ 1 799.87
& B ERFE Dictyosphaerium simplex + 113.09 BIIEEREE Cryptomonas erosa + 2 948.82
FLE U B B Tetrastrum punctatum + 41.88 #¥E1] Euglenophyta
IRAMMEE Scenedesmus acuminatus + 26.18 ZIE#R ¥ Euglena polymorpha ++ 2 540.19
BRI Z T8, Golenkiniopsis paucispina + 268.08 IR EE Euglena pisciformis ++ 2 319.31
T BB ANAEF Pediastrum duplex + 153.94 FKEEFLEE Lepocinclis autumnalis ++ 8 305.34
=DM PE Tetraédron trigonum + 105.47 T A= BEUZEE Strombomonas fluviatilis ++ 530.13
5 IE B4t 3 Monoraphidium arcuatum + 229.27 R #REE Euglena geniculata ++ 2 353.77
SCFHIEE Scenedesmus bijuga + 143.99 L ANMEPE Euglena gracilis ++ 1717.66
S5 DU FRATL HEZE 4 Tetraédron regulare + 74.22 BIRFEIRFEE Strombomonas ensifera ++ 6 220.35
SULARIPEE Dicellula geminata + 188.49 PhIRREEFLEE Lepocinclis pseudo—texta ++ 3 337.94
776 [C PO BitE Treubaria schmidlei + 68.82 A R #EEE Phacus anomalus ++ 5220.54
DU B Micractinium quadrisetum + 87.11 BB W B PE Phacus platalea ++ 7 696.67
+FTHEBE Lagerheimiella wratislaviensis + 50.26 FH il R #5L%E Phacus tortus ++ 8 167.90
KIFE Diacanthos belanophorus + 35.28 INGUFLIE Lepocinclis longistriata ++ 4 566.30
ZESEE B Kirchneriella danubiana + 32.99 WRICAREE Euglena acus ++ 12 026.05
PR BREEPE Oocystis borgei + 791.94 4 FRFEIRFEE Strombomonas tambowika + 11 775.00
B Scenedesmus obliquus + 76.96 BEREREYZEE Strombomonas schauinslandii + 2 147.57
JA BRIYTE B, Micractinium depressum + 143.79 Z3% PR Phacus polytrophos + 1 884.90
£ B Actinastrum hantzschii + 47.12 EPR AR PE Phacus hamatus + 9 359.32
WEPE] Cyanophyta YR LI Lepocinclis fusiformis + 5399.61
BFI BB Oscillatoria willei +++ 9.82 4R IR ZE4E Trachelomonas oblonga + 6 383.72
[ Jfu SR BRI Gomphosphaeria aponina +++ 65.45 4 FRFEIRFEE Strombomonas tambowika + 11 775.00
AREMIESE Microcystis incerta +++ 0.52 i A #RBE Phacus pleuronectes + 34 163.81
BANEREE Oscillatoria angustissima +++ 0.90 FUE 4% Phacus pyrum + 1 539.38
B T545 WEBE A rthrospira platensis F. 113.09 JNIE i #L8E Phacus onyx + 15 268.14
4/NEZIBE Merismopedia minima F. 0.52 IF4% 55 Phacus peteloti + 15 707.96
BIEBE Merismopedia punctata +++ 5.58 SEIBBEFLIE Lepocinclis teres + 7 640.35
2B UZJESE Spirulina spirulinoides +++ 68.72 WHIRI#5FLIE Lepocinclis steinii + 2 090.67
o (B SERFE Nostoc fuscescens +++ 33.51 BRI FEMLHE Trachelomonas armata + 3 975.96
LR BRPE Oscillatoria chlorina e+ 26.15 AR FEVRFE Trachelomonas granulosa + 2 004.40
WiEEAE B3 Cylindrospermum musiccola ++ 47.25 BERIEIE Trachelomonas margaritifera + 13 744.06
HUNMBEREE Chroococcus minutus ++ 65.45 &FE] Chrysophyta
K& (EREE Chroococcus cohaerens ++ 8.18 IRLLEHRITE Chrysococcus rufescens ++ 523.59
[tk A BREE Chroococcus epiphyticus ++ 1.78 BRIEAZHESE Ochromonas ovalis + 265.07

TR BT “++ "R WA “+"RFEF A, Note: +. rare species; ++. common species ; +++. dominant species.
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Figure 2 Changes of microalgae’s biomass in Tilapia’s ponds
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Figure 3 Changes of microalgae’s quantities in Tilapia’s ponds
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Table 3 Composition of the dominant species about microalgae biomass in Tilapia’s ponds
Date Al pond A2 pond B1 pond B2 pond C1 pond C2 pond
May26 ZEE(0.13)# BERHHE021) HEBER#E40) MEEREE(0.16)# NI HE(0.34)  INZE#E(0.34)
XU B8 (0.12)# Wk (0.12) PREBEFLEE(0.20)  EEEwAREE(0.19)  mADREREE(0.30) BEARE(0.12)
B REREE(033) BRI (0.40) #IE#R#(0.10)
Jun23  HHEREHEE0.27) i B (0.18) AR#EHE0.44) SRAWIFE(0.68)# R#EFLEE(0.25) YL #2(0.29)
A% (0.11) HTERERE(0.12)  IRAESHAF(0.19) Il R (0.21) FIPAREE(0.13) FIEAREE(0.15)
ARBEFLIE(0.18) = /N FEE(0.12) TkBEFL3E(0.14)
Jul.21 FRBEFLBE(0.33) RKBEFLE(0.47) FRBEFLEE(0.31) fAIEHRHE(0.42) hniiiZ B #E(0.41) FRBEFLEE(0.68)
Iz B #(0.22) FAILHEE(0.12) IRz B #E(0.27) FREEFLEE(0.13) JniiiZ B #E(0.11)
ZEBENHE020)  ZEBREEO.11)
Aug.18 AIEARPE(0.19) AR#%E#(0.20) FRBEFLEE(0.30) fIBARPE(0.20) Gl B (0.47) BEFLEE(0.27)
Ikl EE % (0.19) ek E#E(0.15) IRZE#E022) REEE0.13) DLAEEE(0.22) kil B (0.13)
IRZ R EO0.17)  IHZFEE0.15) HEWRE0.11)
Sep.15  fIIMEZHH(034)  WAWERFE(0.17)  BKBEFLEE(029) BRE027) BHBHEEE0.28)%  HHTTITIEE(0.18)#
FRBEFLEE(0.14) B2 hEEE(0.11) AIBARPE(0.25) FREEFLEE(0.24) ZEUEMFE(0.18) RBEFLEE(0.28)
iz FEE0.16) ZLURIEEEC0.20) RBEALEE(0.11) JUE i #%#8(0.11)
Oct.13  HBHUIZIEH(0.34)%  IUCIHERE(048)  LPE@EFLEE(0.18) RBEFLIR(0.57)  HBHIRIERE(0.38)%  BKBEFLEE(0.39)
IR E054) ZLURIEEE(0.14) FERBEE(0.15) PR RAREE(0.14)
Nov.10  FKBEFLBE(0.49) RKBEFLEE(0.57) ZIEHH(0.23) SFREIRIE(0.44) R PEIRE(0.38)
L IHERE(0.17) AIBARPE(0.12) JREHARPE(0.28) #IEAREE(0.21)

O WEBHRR AR YRR 4 TR R RS LR ERF .

Note: “()”:The date in it equal to microalgae’s biomass dominance, “#”:Show that the microalgae is not only number dominant, but also biomass domi—

nant.
® 4 FEEMZHAEN SRR
Table 4 The diversity index of planktonic microalgae in Tilapia's ponds

TREFL date A1 pond A2 pond B1 pond B2 pond C1 pond C2 pond
Hg' Hb' Hq' Hb' Hq' Hb' Hq' Hb' Hg' Hb' Hg' Hb'
May26 3.74 3.12 2.58 3.99 3.62 2.86 4.02 248 2.57 2.77 1.96 3.24
Jun.23 3.63 3.78 2.75 3.82 3.80 2.77 1.89 3.14 1.40 3.72 243 3.39
Jul.21 3.12 3.26 3.27 2.94 2.20 2.74 191 2.94 2.18 3.34 1.31 2.02
Aug.18 1.79 343 3.41 3.80 341 3.29 3.13 3.60 3.21 251 321 3.41
Sep.15 333 3.29 3.22 3.54 2.09 2.92 3.30 2.96 2.75 331 220 3.28
Oct.13 3.03 2.56 2.51 2.87 3.46 3.43 2.78 231 2.86 2.67 2.60 333
Nov.10 3.38 2.53 3.15 2.28 2.62 3.31 1.72 3.17 — — 1.70 2.94
SEH{H Average 3.15 3.14 2.98 3.32 3.03 3.05 2.68 2.94 2.50 3.05 220 3.09

&5 £MSHEERENS LT RE Hokb, XEERBUEF EHK A E EFRLINE, &

Table 5 Evaluation standard for biodiversity threshold

TEM GG BifE EXE U3
I <0.6 EZedc ]
I 0.6~1.5 ZREE—R
il 1.6~2.5 ZREMERT
|\ 2.6~3.5 ZHEEE
\ >3.5 ZRHREEE

I R DE . 58, B TR 2 I EIRK
PERIRNZS, I 4R e R BRIE PR BRI RN, 5
JE 10~40 MRS SR I MR EE S5 M A LU0, B fa
MR E MR, B, — B RS
H bR B0 Ok B R AR A E K,

BT o, i SR, R AR, — SR TR 5 P ol o
R MR A EIEME, MEBERAEH
SRR | IR SN | R R BRIE S BRI R f T
HRUE PRBEFLBE R BEIESE  ENA KR EERE
FrEh KRBT, R B e W RIS Fk, B AR
X A R A IR RV O, A0 AR M B R B
BAEUE R AT RE S L oA , AR | P T
P2 B2 B R, X LR R R B S
BT B, 5 P A e PR 53 4, BRI BR B R A i
Z 1) PR P A 25 ] B9 5 -t B 24 R O B
o IR B E AR SRR AL,
HEA 10 ABrEUR, ZKIE T BRI, 251t Gose A 8
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Table 6 The correlation coefficient of microalgae and water quality factors in Tilapia’s ponds
I H Items ﬁ%i COD NH~N NO,~-N NO;-N DO pH Traji?&r%ncy Temﬁiiture TN TP

W B Al 0.745 -0.875** -0.811* -0.732 0.458 0.680 0.331 0.046 -0.340 0.126

The total quantity of microalgae A2 0.708 -0.463 -0.556 0.134 0.678 0.501 0.213 0.552 -0.069 0.289
B1 0.338 -0423 -0442 -0.601 0.468 0.381 -0.555 -0.156 0252 -0.012

B2 0.763* -0278 -0.517 0.014 0.184 0.210 -0.535 -0.700 0311 0.019

C1 -0.146 -0.364 -0.147 -0.839* -0.018 0.048 0.040 0.758 0.724 -0.538

Cc2 0.542 -0.120 -0.820 -0.530 0.343 0.358 0.561 0.285 0.187 -0.049

6 YeVacty/ioe Al 0.791* -0.710 -0.691 -0.477 0.273 0.365 -0.191 -0.456 -0.312 0.617

The total biomass of microalgae A2 0.651 -0.743 -0.885*%* 0.141 0.174 0.274 0.107 -0.191 -0.507 0.427

B1 0.700 -0.845* -0.704 -0.738 0.284 0.289 -0.236 0.179 -0.641  0.665

B2 0.459 -0.365 -0.394 0.214 0.388 0.498 -0.203 0.421 -0.561 0437

C1 0.572 -0.581 0.176 -0.107 0.586 0.810 0.496 0.505 0309 -0.170

Cc2 0.545 -0.506 0.099 -0.454 0.313 0.189 0.652 0.747 0.542 -0.372

HBEMAEY R 2 RFERER TREEE RERRT
B S A R A AR KA Ry, A R SR BUK
HEHE TR, AR A KA ERE A4S
PR, RS R SR AR IR A K
PR B AR SR, 75— S N R YR IR B A A
AL B, INFRAE S B R A B R SR
BRI, B E R DN G I BB E T
FEA BRI, MARBERNGRSEIE R AR, 5
BREHEFPAF WK ZE , B IE TR A Z
7 A B R

TR S JE T B A L35 A RS B () 7E R
FEEMEFEEHEER . S0P, EERMP
ANBRE  BUA BE  ASY - R A SR R T R
BORAE, THR ST RS 4 i A | IR M s ko &=
BRI R AR, SRR E MR RN, X
N 55 5 ot ) B SR KA 2 o SR AT A E 77K
BELBNER, WEAMATH NH-N & 2F¥k 1.64
mg- L™, S e A F K AR TCALE R NH;-N22 g
FRER A BRI PR B A K Rl SRR A [R] Y
RESE, KRB B B, S E TN & 258
3.55 mg- L™, imilB i /KA s B R A BB KR, 33 B
¥ 1445 cm,COD K F-Hree i E, FHik 3
76.67 mg-L*, ULH KRR EH AV S BB
FRFTEK, A e I B E TS R R R &
W, SR EHNT . BIRKIP BRI | B g™
AEFEPRMEEE BRI T R, s
BROFESHE, AP ERZREHE A, HhmapsEs
BORHE W FEESA TR 2 R B 2 BRI B

TR 2 B N YRS, RAREEE— 5 8
T Y RS B B ERR ) o SRR R D AR A
Yy Zo RNk BB B RUEER , G A0SR BRI
B, 2 A R ERY 42% , SRFE AT L SR
Az B EE/NEREE SO  (H B85 SR iE i
7, ST TR LS ALZ B 2k, LR E SR
BRI T, SRBEREIHEF 155 T B,
FLH B2 0 B AT NORRSE , A I T AR A
BEBA RAREFIE (B R RBRIG LRSI 21
TRBERRE B RGET J0, UE SRR T TR 5 A2 T 3t
W RA B RS, R SEE DR BER ,  RR AY
SRR A E M T BB STk At R 2
I8 RERIK BN FHE B BT A 2L 4 Bl
KRB BRI P ILH A AR

ARIETHCHT H 3 B0 R R X AT RO B A T
43 AB.C3 41, B.C 4 B, H¥Y KT
A4, B.CHRYEREHRIERT A 4. B A 4™
BT B R DL SO B Ko AL,
A2 W R A Y B RS TR R S A LR A
[l FHAPI M E, PI OB e 5 0 & B SRk
R ARSE SRS, AP EIIIKF] 60 mg L7 DU E,
—HHSURY EME TS ), TP AR A
A DU S R s, 2 AR e T Gl A A
FRET, BoE S AR R R E IR R e AR
WRYERP, AR PEZ AR, ST A
SRR EEFRURREA K, fEK A E BIRALK P
RAYPREE , 2 I 04 1o ol 2 B B9 T AT 28N i vl
RERE 35T, MR & & SR UK-FIRsE , flolk
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el oK AERISE A H13bYES A AP BB B AR
F B.CH, NMHMNBRERMEN BN T
HAXTSAL AR T IR AR | R SR A Ak S BEhE L 1
o 5 AT 4 A A B E 4y R R 50% . SRR R
B BT 2IHFEK IR CO, AR /K, fRfE/KIK pH
EMTFHE, TR B AR AR TOHLE SR NHa-
N KRR B FE . ZEXT A 3% o J5 3K 7k pH,
NH;-N 7K He e, A A pH 347K 5
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