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ABSTRACT Planktonic microalgae in shrimp ponds play the role of primary producers, and
have a major impact on material cycle and energy supply of the water ecosystem. The continual
and regular surveys on the planktonic microalgae community were conducted in four Litopenae-
us vannamai shoal water culture ponds at Guanlida Biotechnology Corporation in Dianbai,
Maoming, Guangdong Province. Moreover, the community compositions of planktonic microal-
gae in shrimp ponds and their characteristics were analyzed. The results showed that a total of
91 planktonic microalgae species were identified during the culture period. Among them, 30
species were Cyanophyta, 15 were Chlorophyta, 37 were Bacillariophyta, 5 were Pyrrophyta, 2
were Euglenophyta, and 2 were Chrysophyceae. The dominant species were Arthrospira plat-
ensis, Chlorella pyrenoidosa, Kirchneriella microscopica, Peridinium pusillum , Nitzschia
closterium , Lyngbya gardneri, Oscillatoria chlorina , Oscillatoria salina , Nostoc microscopi-
cum , Oscillatoria neglecta , and Oscillatoria willei. During the early culture period, the range
of the quantities of planktonic microalgae, the biomass and the diversity index averages were 5.
12X10"~95.41 X 10"ind/L, 1. 95~1. 18 X 10* ug/L, and 0. 84 ~2. 16, respectively. Chloro-
phyta and Bacillariophyta often appeared. However, in the middle and final phases, the averag-
esplanktonic microalgae density, the averages of biomass and the diversity index ranged in 66.
11X10*~1.28X10%ind/L, 13.3~11.87X10°ug/L, and 1. 64~2. 87 respectively, and Oscil-
latoria gradually became the dominant species. The present study demonstrated that all the
planktonic microalgae density, biomass and diversity index showed the same trend that they
were generally low at the initial phase of the culture period and became high at the final phase.
However, in mid-late July, the planktonic microalgae density and the physical and chemical fac-
tors in water fluctuated under the influence of severe weather conditions resulted from typhoon
etc.
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Table 1 Basic condition of investigated ponds
I H Item 1 53t Pond 1 2 2 Pond 2 3 5 Pond 3 4 ‘23 Pond 4
WCET H W (48-H - H) Stocking date( Y-M-D) 2009-05-09 2009-05-15 2009-05-15 2009-05-09
FEFE B E] Culture time (d) 91 96 100 116
gk & Yield (kg) 2 000 2115 1400 1500
TR Z % FCR 1.15 1. 70 1.37 1.67
pH 7.9540. 42 7.9140. 49 7.5940. 37 7.4140. 39
+hBF Salinity 1041.53 9.9341.94 8.54:2.43 9.06£1.72
i# W & Transparency(cm) 46.83425.69 31.85413.53 42.714£12.71 106. 37426. 32
fb 2555 S H COD(mg/L) 9.914+1. 06 10.0841. 38 8.5742.09 6.56=2. 26
%A NH,-N(mg/L) 0.5120. 68 1.1741. 29 0.4320. 30 1.45%+1.21
fitif2 £h NO;-N(mg/L) 0.2840. 26 0.2340. 22 0.3440. 38 0.6340.65
Al R £y NO,-N(mg/L) 0.1940. 23 0. 60. 84 0.0740. 06 0.3620. 33
TEHLE (IND) 0.89241.10 2.1442.94 0. 8440. 65 2.34:2.23
R PO,-P(mg/L) 0.05%+0.05 0.140.07 0.01£0.00 20. 04+0. 04
M TP(mg/L) 0.18+0.08 0.3620.07 0.1140. 04 0.0720. 05
M TN(mg/L) 3.06E1.4 43.88%1. 81 1.8940. 50 3.2941. 49
JEUE A
TN in sediment (mg/kg) 489. 67+648. 18 405. 71+361. 47 517.14+261. 01 388.57+133. 22
U
TP in sediment (mg/kg) 386211, 57 377+145.79 303. 86104. 79 333.144:93. 39

TE Rt KA LR U8 B AL IR T A AR 0 T 29 (B AR o 22 R KR

Note: Physical and chemical factors in water and sediment in shrimp ponds expressed in mean = standard deviation
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Table 2 Composition of microalgae species in shrimp ponds

i FEEE A Volume , . FEE  HBE Volume

Species Abundance  (pm?®) Fi% Species Abundance (pm®)
431 Chlorophyta VY Mt Scenedesmus quadricauda ++ 37.69
H A /NEREE Chlorella pyrenoidosa +++ 14. 14 WEE LT 4 W Ankistrodesmus spiralis + 65. 44
I B TE 38 Kirchneriella microscopica +++ 56.55 P UR 4B Oocystis borgei + 336.94
AL /NER#EE Chlorella kessleri +++ 65. 45 WAL % Kirchneriella dianae + 70. 68
W 18 /NBR 3 Chlorella ellipsoidea ++ 49.48 JH: % fill 3% Franceia javanica + 54. 36
JNERSE Chlorella vulgaris ++ 65.45  /NBIRUEBE Oocystis parva + 98.17
LI BEE % Kirchneriella danubiana ++ 32.99 W] Cyanophyta
E R Cosmarium regnellii ++ 809. 94 W B AE 70 38 Cylindrospermum musiccola +++ 75
/NG TE Oocystis pusilla + 4 161.99 BRI B3 Oscillatoria willei 44 6.38
L 5K 8 Kirchneriella contorta ++ 31.81 PUE B B3 Oscillatoria subbrevis +++ 50. 27
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iiES FEE A Volume , . FuE AR Volume

Species Abundance  (pm®) Fit% Species Abundance (pm®)
il [ 5 e 4 Arthrospira platensis +++ 153.94 LR IR 7 FHE ¥ Navicula vanheurckii ++ 309. 35
541 8% Oscillatoria tenuis +++ 33.01 T /N BE Cyclotella meneghiniana ++ 495. 39
JK A B ML Synechocystis aquatilis +++ 19.63 BN B Navicula exigua ++ 214. 41
LA P Oscillatoria chlorina +++ 16. 96 HE /N E Cyclotella stelligera ++ 84. 82
TN 8 223 Lyngbya gardneri +++ 3.53 WL AW Skeletonema costatum ++ 62. 54
Bedn i Oscillatoria angustissima +++ 0. 25 PTG M2 3 Cymbella aequalis ++ 336.91
W SE Oscillatoria salina +++ 6.54 RV SHE 3 Navicula graciloides ++ 546. 64
SR A 3 Anabaena aequalis +++ 26.99 INEFHE 8 Navicula minuscula ++ 84. 82
Dy WG Oscillatoria neglecta +++ 3.53 Peth FHE % Navicula verecunda + 188. 49
W& FREE Nostoc microscopicum +++ 0.91 fi BAFHIE 3 Navicula simplex + 114. 86
Hhi%E @ ER B Chroococcus cohaerens ++ 14. 14 A B Navicula salinarum + 547. 82
SIE 248 Merismopedia punctata ++ 0.79 [ sk 54 ¥ Navicula cryptocephala + 91. 89
N ER#E Chroococcus minutus ++ 32.72 BN EE Cyclotella striata + 235. 62
B A= (23K 3% Chroococcus epiphyticus ++ 0.79 ik KA S Cymbella turgida + 407. 23
Y /NFEBL3E Merismopedia minima + 4 0.52 B 52 XUBE@E Di ploneis ovalis + 1 325. 36
HCHE M B Synechocystis willei ++ 17.16 ZWEEIE HAR I A Fh Navicula cincta + 212.06
WX S B Microcystis firma ++ 0. 27 INK M TS . Cymbella microce phala -+ 40. 84
TN SCER#E Oscillatoria jasorvensis ++ 9.82 BRI EEEH Melosira italica + 375
RLWGLI Lyngbya perelegans e 8.64 H;i;j:ziii %ﬁgfﬁ;};ﬁ’ rectangularia ° 706. 86
KU GE R Spirulina major ++ 6.68 WA fHE ¥ Navicula lanceolata + 824. 67
LA IR Chroococcus Litho philus + 65.45 /N3 Chaetoceros minutissimus + 66. 44
Bt AR P Chroococcus helveticus + 220. 89 W% KM 25 3 Cymbella turgida + 176. 6
ARE WA E Microcystis incerta + 0.52 B b F1IE # Navicula halophila + 895. 35
RG22 3 Lyngbya digueti —+ 8. 48 WSk i PN Pinnularia subcapitata —+ 371.1
W7 BT i A phanothece caldariorum + 32.72 N2 e Cymbella delicatula + 328.03
Wi A7 Ba kT % Aphanothece saxicola + 16. 36 fiE FL S+ 3 Navicula pupula -+ 589. 05
BoNEIISE Synechocystis minuscula + 4.19 W] Dinophyta
T ¥ ] Bacillarionphyta W/NZ W EE Peridinium pusillum +++ 265.07
1% 3 S4IE ¥ Navicula rhynchocephala +++ 353.43 HE#H ¥ Gymnodinium eucyaneum ++ 94. 25
W H 228 Nitzschia closterium +++ 46. 88 AR 575 B Heterosigma akashiwo ++ 125. 66
WIHR/NRE Cyclotella operculata +++ 132.54 B W 5 £ 3 Protoperidinium pellucidum + 9 424.78
ZFHIE ¥ Navicula cincta ++ 161. 99 LW E Peridinium bipes + 235.62
S A3 Navicula laevissima ++ 1251.73 FREE ] Euglenophyta
B BWARR MY B Navicula schoen feldii ++ 176.71  #§$E i B8 Phacus agilis + 205. 25
W 5238 4 BLE Gyrosigma spencerii ++ 375 i 3 i B Phacus oscillans + 388.77
i JE /NFR 3 Cyclotella meneghiniana ++ 845.79 4 #1077 Chrysophyceae
Wik S Tabellaria fenestrate ++ 675 ORI A6 4x 3 Chromulina ovalis + 245. 44
PER/NR#E Cyclotella kuetzingiana ++ 285.09 157. 08
He/NF 25 86 Cymbella perpusilla +++ 52. 45

TE AR A R 7R WA R A

Note: +. Rare species; ++. Common species; ++ +. Dominant species
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2.3 ERtFREECEMLE

K A= e AT R S W TR R 4 8 R A 1 A L AR T 9 e R BORE P S R BB RS AR R Y 1000
AL A B 5 S PR3 AE 1060 ~ 1000 38 BN 2 S 8 WA 7 1060 LR s A AN S K RE o i B0 9 5 O i A5 b
(A HEf 2003) . 4% WF s 1 L 345 M i 5 DL I 3 BT
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Table 3 Composition of the dominant microalgae species in shrimp ponds

1 5% Pond 1 2 53t Pond 2 3 53t Pond 3 4 53 Pond 4
/R i B4 i [DUNEA R (DU
C. pyrenoidosa(0. 68) A. platensis (0. 3) P. pusillum (0. 2) P. pusillum (0. 43)
TN 2 B 22 3 B A%/ R R /N Bk B A%/ R
L. gardneri (0. 44) C. pyrenoidosa (0. 38) C. pyrenoidosa (0. 85) C. pyrenoidosa(0. 73)
25 40, 1 eI E eI . TR
O. chlorina (0. 36) N. closterium (0. 22) N. closterium(0. 13) K. microscopica (0.23)
I U B B e 24 T 50, 1
O. salina (0.11) K. microscopica (0.32) O. angustissima(0. 68) O. chlorina (0. 27)
T/ 7 B e 240 B D W 7 L ESA
N. microscopicum(0. 22) O. angustissima(0. 5) O. neglecta(0. 29) N. closteriu(0. 14)
e 4t Wi R U
O. angustissima(0. 63) O. willei(0.75)

T A5 5 B AR e e 3 52

Note: The numbers in brackets represent the dominance of microalgae

2.4 HNHEFERBRBEEVMENTW

A A IRt P O O B AR R S A IR OR — B AR SR R B Dy % BE A A T A2 R AR
tE BRI Bl S 30 U G T AR s % B IR 1) o b i B B A B A T 5. 12X 10" ~95. 41 X10%ind/L Z
W], AW 1. 95~118 pg/L, FR5ET 5 WM R A T 6. 611X 10° ~1. 28 X 10%ind/L Z ] , A= #) i 1. 33
~1.187X 10" pg/L,

15t B S B b S /D, — B g I e 3 2R T U B (B B AR R I ARG BB KRB R B
BRI 47 R TN A5 4. 83X10° pg/ L, W BT U6 F & L AE5H 47 RAEE 61 K RAE G SR 50 1Y
Mt 95 % EY R 50% ., Hob L A 61 R S BCEILF] 6. 78 X107ind/L, BAEY RN 210 pg/L,

2 S T R ek R L L A AN EREE AR A B 7.6 X 10%Ind/ L, AE Y IS F) 120 pg/L.
Yyt B 60% . HAE PR AR BT AR BN RAKZ, &3S pH S sh i
K. ] BB RS T 0 0 3 T BB A K ORRR . RI R 2 R Bl Ui R U B R K e A S T K (A
PEM GEW AR . 5 ISR AR AR E O A W 2 AR PR RS o OB A R A e B 3 e R AE R
Wik %) w1 .

3 R A A R SR SR A A TR R A Wy U AT EEE R, 2 A ST B KR pH B sh
s BBV BT B VRO AR KR8 B AR 2 B 4 KA L 5 53 RIMESUE N 4. 87X 10 ind/L, J&
TR B o e RE SRR R R AT AR e R A AE Y A B S (E 1. 27 X 10%ind/ L, [HINAF SRR % HETE
AWt b T e L S 7 T — 2 T 2K G B W i A B AU E i B I A AR R,

4 AR 67~81 K32 KA, G % BE 90 B 0t K A W B2 I 2 A+, B s 35 3 150 em, DO
BAR, JE WL oS R AEY R O IR IR E K N A B WL A R I I RE R R S A 0. 44
~0.62 mg/L Z ]t 5 TrEEAK T EZ KR 0. 03~0. 04 mg/L(E& A%  2006),Jorgense % (1957)
UE W ik B A 3 2 X B R oK I I RE R L B B R AT RE R AE B UL R S R 2 —
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e 1535 4 ) & Biomass of Cyanophyta e i 354 4 & Biomass of Cyanophyta
233 4= ¥ & Biomass of Chlorophyta £ %4 ¥ & Biomass of Chlorophyta
ik 4= Y& Biomass of Bacillarionphyta ik %/ ) & Biomass of Bacillarionphyta
—B— E i Total quantity —B— 5 B Total quantity
—A— E/E Y& Total biomass —A&— KA ¥ & Total biomass
257 19 - 10
) 1’57t Pond 1 ~ 7
2 20 il T Ol s 3 ) 253l Pond 2 S
? = e 4} =
2 7 E 2 E
w 15 = P pa
< 6 2 £ 3t =
g 10 2 z £
s E = E
) 5 8 m 2F /3 =
= 0.5 < o0 o H| 4
A 4 & = o HF 2
T HE
s ¢ 3 I8 g i HE , H
tcHo o ) %ﬁ i:i 0 LB ] :E:%O
< | = L5 19 33 47 61 75 89 a
o FRAE AT (8] Culture period (d) FEAE I E] Culture period (d)
EEEEE 5 AE ) & Biomass of Cyanophyta EEEEEERR 1Y 942 ) B Biomass of Cyanophyta
£} £ )& Biomass of Chlorophyta £k 4 ) & Biomass of Chlorophyta
i T8 2E 47 8 Biomass of Bacillarionphyta Tk ¥ 2F ) 8 Biomass of Bacillarionphyta
—m— @ HF Total quantity —m— B & Total quantity
—&— E/EY) & Total biomass —&— B/ Total biomass
[ =1 110 4r 18
353t Pond 3 453 Pond 4

=
b
i B

5
4
3t
2
1
0

17 61 75 891 5 39 53 67 81 95 109

Lg% & Lg Quantity (ind/L)

Lg/k4& LgBiomass (pg/L)

Lgt¥& Lg Biomass (pg/L)
S
L g} Lg Quantity (ind/L)

<

2t FEFERT ] Culture period (d) - 2t FFHEFA] Culture period (d) -0

B 1 s 3 A o 0 A B i AR B (L 10 R S BV RD

Fig. 1 Changes of microalgae’s quantities and biomass in shrimp ponds (Logarithmic mapping with the base 10)
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Table 4 The diversity index of microalgae communities in shrimp ponds

25 BN 1t 77 i e 2 AR PR AR R R 4

KL (] CAE-JT-HD Z AR B Diversity index
JRR . BT & b e 2 R PR AR 2 Sampling time
B A, R I R T B TR Al H R 52 (Y-M-D) 1453 Pond 1 2 %5th Pond 2 3 “3ith Pond 3 4 33t Pond 4
&R I Z AR BOZ W R IR 2009-05-19 1.32 1.72 2.16 1.87
EERGRUEEHTR . 1 SRR 2 2009-06-02 1.73 2.43 0. 84 1.24
PR BOKF — BRI SR i g AR A5 B 2009-06-16 1.94 2. 61 2.55 0. 85
BOHAbWERZ . 3.4 5 2 FEHE S HOK 2009-06-30 1.79 1.78 0. 98 2.93
SBOR S e e AL IR P I I S A 2009-07-14 1.16 2.01 1.74 1. 62
50 7 B OB R 4 ) 22 R MR IR B 2009-07-28 1. 64 2.87 1.75 2.19
MIATEE . 2 5 M ol 2 AR TR e 2009-08-11 5 26 o -
TR FE BT AERF IR B KT R W s v 2009-08-25 5 77
i AR AR B HOBAE . A Average 1. 59 2. 24 1.78 2.00
3 it

3.1 FHERESKEELEAFHXR
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