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Ecological Characteristics of Zooplankton in the Higher Place Pond of Shrimp Recirculating Aquaculture
System
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(1.South China Sea Fisheries Research Institute, CAFS, Guangzhou 510300, China; 2.Institute of Hydrobiology, Jinan University, Guangzhou
510632, China; 3.College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China )

Abstract : Ecological characteristics of zooplankton were studied to master changes in the law of zooplankton in the higher—place pond of
shrimp recirculating aquaculture system, to effective manage environmental quality of cultured waters, and to rise cultured benefit. From Au—
gust to November in 2010, by Litopenaeus vannarnei as experimental object was research in the higher place pond of shrimp recirculating
aquaculture system. Experiments were designed three different recirculating treatment groups, they were 20 m*+h™ (Group of pond one ), 40
m?*+h™(Group of pond two ) and 60 m*+h™'(Group of pond three ), respectively. Community structure and its dynamic changes of zooplankton
were studied in the higher—place pond of shrimp recirculating aquaculture system. The experimental results showed that different recirculat—
ing quantity and aquaculture pattern might influence on the ecological characteristic of zooplankton in the cultured waters. The zooplanktons
were mainly belonged to four categories in the higher place ponds of shrimp recirculating aquaculture system. Four categories had 21 generas
and 35 species in the shrimp recirculating aquaculture ponds, and there were 43 generas and 61 species in the shrimp control pond. Species
of rotifer, protozoan, cladocera and copepoda were accounted for 34.4%, 31.1%, 19.7% and 14.8% respectively in the total ratio. Dominant
species of zooplankton mainly included protozoa and rotifers in the recirculating aquaculture ponds, however, on the lately experimental
phase, they mainly included large crustacean animal in the control aquaculture pond. Density of zooplankton were 131.52~497.17 ind -L™'
and 122.09~373.15 ind - L™ in the recirculating aquaculture ponds and control aquaculture pond respectively, and the biomass of zooplankton

respectively were 1.19~3.87 mg+L™ and 0.64~3.01 mg-L™ in the recirculating aquaculture ponds and control aquaculture pond respectively.
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Density and biomass of zooplankton of the recirculating aquaculture ponds were higher than that of the control aquaculture pond,and there

was a significant difference (P<0.05). Shannon—wiener diversity index of zooplankton was 1.01~2.08 between fluctuation in the recirculating

aquaculture ponds, but shannon—wiener diversity index of zooplankton was 0.76~1.56 between fluctuation in the control aquaculture pond.

Keywords: higher place pond; rates of recycling; zooplankton; ecological characteristics
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Table 1 Summary of the experimental higher place

1 H Ttems 4 “Z3th Pond 4

1 53t Pond 1

2 53th Pond 2 3 5t Pond 3

WYL Pond area/hm? 0.066 7 0.066 7 0.066 7 0.066 7
SEXKIEE Average depth/m 1.6 1.6 1.6
HEF R Capacity/m’+h™ 0 40 60
I EE i Substrate character TR Hi 5 TR e Hi 5 TKYEH TR Hb
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Table 2 Species composition and abundance of zooplankton in the different recycling rates

F & Abundance

R FIRALR Species compostion i bond 1 2 BHFI Pond 2 3 AR Pond 3 4 R0 Pond 4
J5H= 54 Protozoan JRITH L. acuminate ++ + + +4 4+
fATAAIE T L L. simplex + o + i
KBHH Actinophrys o+ + . -
SR L H. laradians "
T B NE Euplotesraresta + - i .
FRPFE D. corona .
EARTTH C. hirtw + T+ . +
TEZNE R S. spiralis N
BTERIAE HL Prorodoovum "
/NAFRMIE R D. balbianitnanum o+ A + N
JEHEIRTER 0. saprobia ++ T+ + —
EHJE R P caudatum +
HRKIEAS I C. glaucoma -
KFHEHL L. magnum ++ + - +
A4 T Am. meleagris ++ + + .
BRI L Ac. aculeate + + . .
R4 R Me. Pulex .
F R T, wang + + - +
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Continued table 2 Species composition and abundance of zooplankton in the different recycling rates

B Category P4 Species composition

F & Abundance

1 S #Ft Pond 1

2 SR Pond 2

3 SRt Pond 3 4 SR Pond 4

BRI T T. eylindrata
SR RS L B. urceus
BRI W B. clayciflorus
Mo R H B. angularis
M FR4E R B. leydigi
T IAE RS L B. budapestiensis
TR A B. forficula
2B R AL B. diversicornis
SRS A, fissa
FREZIBAE R P, trigla
HE e A K. quadrata
IE A4 K. cochlearis
IR € P 6 28, K. valga
VTAE Z S L M. subquadritus
T MBEFR L A . priodonta
W fife i P, fennica
ALRIAEGFE HL C . hippocrepis
TR EFH A L L. quinguecostata
TR P L. patella
GIE R A L L. ovalis
TR H Loeristata
R H Lacuminaia
ZRIRRIE R M. macrocopa
B M. micrura
HEIEAEIR A. rectangular
B 8% C. sphaericus
MREFMIE D. brachyurum
KM TR D.leuchtenbergianum
IR ELE C. reticulata
BEfRIE D. carinata
UBAEARAE S. vetuloides
FIEMELEE Ce. quadrangula
FARMEEE Ce. cornuta
LS Ce. pulchella
A AR K T M. suifunensis
IR FE ALK T. vicinospinalis
Fe 448K 7 Sc. clandestina
SEFEFEMARIK T N. pietschmanni
WA TIRIKE 0. mohammed
FESEG K& Ne.incongruens
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BLHGIKE C. strenuous
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Table 3 Composition of the dominant zooplankton species in shrimp ponds

1 S #Fth Pond 1 2 S lR Pond 2

3 S dFih Pond 3 4 S ¥R Pond 4

INIRHIE R D. balbianitnanum
ALK BFC R B. clayciflorus
MRS B. angularis
FRREEHFE W L. patella
F T HREIK 2 Me. leuckarti

[ RR1% Da.carinata

TR I B La. simplex
AR B B. clayciflorus
R RS I B. angularis
HHEZAE L P. trigla
HIEE R M B. diversicornis
MITHEIKE Me. leuckarti

KT AI% Dileuchtenbergianum

RIFTIRAUEL 7 B T.eylindrata
AL R B. clayciflorus
R RS I B. angularis
2L RS B. diversicornis
rg R EIK 2 Me. leuckarti
SRR T Di. brachyurum

LT B La. Acuminat
iR e A4 L K. valga
YRt A, fissa

M &K F Me. leuckarti
THIMBRIE 3% Mo. micrura
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Figure 1 The dynamic succession of dominant species of zooplankton in the pond one
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Figure 2 The dynamic succession of dominant species of zooplankton in the pond two
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Table 4 Mean density of different phases of zooplankton in experimental ponds(ind+L™")

I Pond 5 1 5 Phase one 5 2 I Phase two %5 3 I5F ] Phase three 55 4 B Phase four
0 m’-h™(P4) 232.54+189.26a 122.09+145.46b 246.34+212.53¢ 373.15+£264.28d
20 m*+h™'(P1) 132.34+102.25¢ 275.38+212.54a 326.41+£293.39h 416.58+287.67¢
40 m*-h'(P2) 154.27+133.45b 283.16+242.27a 387.29+259.67a 453.49+334.60b
60 m*-h™'(P3) 131.52+105.42¢ 294.42+264.19a 398.37+£267.96a 497.17+346.59a

T 2 BB A 0 1 D0 e s (S (b2 ), [R5 M /NS 30 P B [l #2257 .35 (P<0.05) . R

Note: The datas of the table are the experimental datas(mean + standard deviation ), lowercase english sunerscrints significant difference in the same col-

umn( P<0.05) , after the table as the same case.

xS BMEREZFHEIMENENFHEE(ng L)

Table 5 Mean biomass of different phases of zooplankton in experimental ponds (mg-L™")

i3 Pond 26 1 B4 Phase one %5 2 B4 Phase two %5 3 B4 Phase three %5 4 B4 Phase four
0 m*-h™(P4) 3.01+2.46a 1.20£1.07¢ 2.41+1.81b 0.64+0.47d
20 m*-h™'(P1) 1.19+0.54d 2.43+1.83b 2.71+2.27a 3.25+2.58¢
40 m*-h™'(P2) 2.36+1.73¢ 2.65+2.12a 2.84+2.16a 3.87+2.86a
60 m’-h™'(P3) 2.58+0.91b 2.79+2.31a 2.97+2.04a 3.65+2.59b
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Figure 5 Ratio of biomass between phytoplankton and zooplankton

in experimental ponds
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Figure 6 The dynamicly cycle succession of biomass of zooplankton in the pond one
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Figure 7 The dynamicly cycle succession of biomass of zooplankton in the pond two
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Figure 8 The dynamicly cycle succession of biomass of zooplankton in the pond three
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Figure 9 The dynamicly cycle succession of biomass of zooplankton in the pond four
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Figure 10 The variation of diversity indices of zooplankton in experimental ponds
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