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% IRTEEF(MP) . & [RIB AR +7F M (Lemna minor,
5% 35 R )(PP) . ¥ [QIH IR+ (Hypophthalmich-
thys molitrix)(PF) . % [K{A ¥R +75 /i JC 14 B (4n-
odonta woodiana)+#E(PMF) . % IR UF+75 £ o4
BE-HVF T (5% 35 %R )(PMP) . % [ R+ +15

TC K B+ P (5% B 15 ) (PMPF) . f 441> F17
FHBRA . FEBEWNERL, PV REFEKS~
8cm), SENEALMFNGS gfidy), B AICHRIEN Bk,

®1 FRABGFHFEENR
Tab.1 Cultural patterns of M. rosenbergii

bl FEHHX G
group cultured species

MP  ZIGAHER(100 g/m’)

PP B IIAUR(100 g/m?)+FHE(HE 7 FR5%/H)

PF  BRIBAF100 g/m)+HiE(102/4)

PMF %' [RVAHF(100 g/m’)+75 1 To 1 (4 L /A48)+iE (10 /48)

PMP %' [RVAHR(100 g/m’)+15 # Jo Uik (4 /A8 +HF M (8 25 325%/4H)

PMPF % [IAIF(100 g/m’)y+ 75 £ JC Vit (4 R /48 ) +HiE(10 /48 ) HF- 1
(7 35 3R 5%/5)

1.2 RAFEE

HAS SIS () AN K, RS, AR
Ry IR AR R Y 3%~4% , LR AR B I A 4
ARG R R FEYEKER21.4~
31.7°C.
1.3 KERNRE

FRIH64 dfF KA IR A YIREA . IR )R
£ HRKER F KT T30 emAh R 5K AE
1L, SZEPH1S mL& & QM HAT e, € 5/
TKAE 53 W < B UTTEA8 h, SRS DT VE R %
A, RIEY 20 8 50 mL, VR
SIYIFEA RS HROKEREKFE20 L, @i
25#PR IR AE Y M G U8, E B F 100 mL, A HEE
TR L o R URCE T B A PR A
14 FHFEYHNEE D

T YMESES I CPERKES) U
A CQRIK LA P B ) B T 2r S % E . PRI
0 B i R T sk B 2 TR S ik
ARFEARTRS], WA IR 0.1 mL, 3 A0.1 mL
TR EYITBE N, = B E, TRMET
TR, BAFERGTER A, BRI 20 IET,
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I AN 1 2% SRR g T A A 2

PE U S R L mL TR I 3h i BORE TH 4,
TEARAR B T & R it e il B e Fnbe i 28k
W, BREMITTERA, s O (E,

1.5 RS

AR A A 9 DI B8 BE AL ()l 37 Ui A 0 10
Hb, HEE LT ALGHED,

ni
Y:ﬁxfi

K o AR EEG N AR R B
MEE SRR A R B, Y>0.028 18
Hh,

TR W) 2 R 48 81 (H) #R $E Shannon-Wien-
er/A A,

N
H' =) Pilog,P;
i=1

A PR B il A W o R B A A L
SOl RSB

2 R

21 FRIBERFEKE PRI E DM A

244 [ B K FE L LB B 6171 32 )& 4650 77 i
Y. TEA6FMIFFFE Y T, 4 ¥ (Chryso-
phyta, [ BF26%). H ] (Pyrrophyta, &
4%). #1811 (Euglenophyta, 57%). fif:# ] (Ba-
cillariophyta, 74%)BEIEF AL D, MLk EE ]
(Chlorophyta)# S R ¥l i 22 (i BT 2557%), #h¥E
["J(Cyanophyta)¥X Z (5 22%).

6 7 A5 XK A rp S W0 ¢ 3 63 b i Ui B
Yy, Hrk RS R Z (G5, fR208, AR
SRR 8, BRI B AT, B
A (#2).

*2 FRABNAREFERN =K LEFHFNY
vAELaEA
Tab. 2 Effect of different cultural patterns of

M. rosenbergii on the density of

. N
three categories of zooplankton I~/L
g
FIY] MP PP PF  PMF PMP PMPF
zooplankton
% Rotifera 175 105 16 19 110 36

Fifi2% Cladocera 147 103 15 19 117 39

B2 Copepod 3 5 5 6 6 3
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2.2 FRIBIAREFEERNZHFEDRE
e AL

TE AR R, B IRTE AR R R G AL
TR A LR I A 8 e A ) (GR3) . PRUFAE
WL A 6~13F, H P MPHEA & £ L HFh
(13%f), PFIL#EFpE A (6F), 6Fh LA 4P IL[H]
TR AE YA AN, 535 R /NER#E (Chlorella vul-
garis). Z2BR¥E (Pleodorina sp.). /N3 (0s-
cillatoria minima) . §t¥1 ¥ (Synedra sp.). AN[Al 5
PR e RIS R AEAEZE S, MPALIFIFEY)
e KA AT 2 HE 72 358 )8 (Dinobryon), A V%M
PPHIPMPZH 5 KAR ST R 4 /N 5435, TR IR 6ER
PE. PMFHIPMPFZ fiz KA 35T BT 8

% TR MR AN ) 5 58 A5 =X 0 3 W] Ui 3 W 1
P, LR 32N B 588 B §E L (Brachio-
nus caudatus) . T 45 B (Asplanchna priod-
onta). HlifA%kF 4 B (Colurella obtusa), BT
% W (Notholca labis), W% W (Lecane); I
Fh =B R /NI (Daphnia cristat); B8 RN
A PMF4 1) B 45 K A 58 7K & (Enhydrosoma uniarit-
iculatus) 2R, Hap % H e R RATE iAk
P,

2.3 FRIBMAEFEERNZHEDEE
EZ =T it AT

PR VR U AE ) %5 B dc i, MPALYVR Ui A ) %
JERAK, HHPFA % LMP . PPHIPMPA 43 Jil)
E78%. 53%F161%(P<0.05), HAKMHEFAD
F(P>0.05)(Fl 1), AHEL, T30 % B MPA fix
=, PFARAR. 1RFREEHPF. PMFHIPMPFA I}
Ui 20 4 % B b 25K T A 320 (P<0.05)(1412)

K HTFIF Y Z T HR $002.62~3.96, MP
IR WA ZRE MR, HORCHPMEFAL, 43 51K
3.96f13.79, WAKHIPPLL N2.62. A iFiiFshd
ZREPETE B N 3.73~4.44, i K NUMPH (£4).

3 Wi

WEFE R, FRFE KR A0 A ) AN L2
Kilk . pH. BEFRILFHRITH TR, B2
BEXNT G DATRON B o B T DL I8 R K AR
PR AE Y, RS AR R e, I
ARG ML A My B A A P e Y R R T X A
FIHIT 5C T 08 B 1 £ 28 08 2 1 A )k A4 32 e A7 A
P, A BN NIRIE W R EE . 55 (Hypo-

phthalmichthys nobilis)fig . 2 FEARK AR h B2 i A4
Y, S A WAk 28 1 U8 1 RE % g i3t
TR OB T Ui B 2 A R R Y A B
8 3 W\ Ry B I Ui A 0 R S e 5 KPR B SR AR
B WU TR W RETE SR . KR L B RN
DL Rl 57 8 B A A G 1 T RS S5 R
N, IR FREERY 3R QTR AR SR A (PF . PMFAI
PMPFZ) B AT 8 i B 17 WA W % %, Hoh PFR
L i TR TR IR ) 3 SR AR K (MP
PPHIPMP), i ¥ il 2l ¥ % FE WIS A B, X5 5
AT LS0T AN [ 5 B 85 o) WS 52 il 8 e A= 0 RO A 5
SR —H0, RVAEARE B BB v 3 i A ) F i
YL R A, ASLYPF, PMFHIPMPF
3L I iR R ) R v AT R AEAE LA R 3N A
O i@ ik Bl . B REE R KM ik,
AT AT T 37 U0 3 0 0T 07 T A 0 1 1 £ R 1,
A B 5 AL 0 3 R 7 % 1Y) 77 A R K AR T A
ORI A 2 00 B K R b 8k Ik B R TR
WA Y (>5 pm), (45 /NP7 3 AE ) 100 35 55 55
FEJmoN, X HBA B EIHGET, EY
SR EE N QIR AR R BER N, I 3 2
e . KA, AU TIRKERZNERY
BTt AOKZ, S IR AR Y n AR W
FREH KA, PR AR AR R R Az TR
FE L W LLCEFRER RS, R IA A7 R BE A
B BEEMYFEIE B IR R A )
AR B, YA PR i EOR H AR R AR
BF, A SR R R Y, AL, B
H W8 Ah, FRFE A R AL 2y, & H 5%
A PR AR [A],  EAR LD 5% 4l A5 =X Rl B op
A AP IE AR R S F AL SR (SR B2,
PIRAGE BE 125 10 ), fH 2% 4 S5 R AL AP A7 AE 22
5, HLFR 2 MPIE AR W) 00 3 B B R b 2 4
P, A TR B PPAIPMPAL 3 BE B KA R 4/
-5, IR FREEPF . PMFAIPMPFAL 35 i
KA 387 SR BT, U Y 3 3 R i 52 i) vl % e
KOCHEF RN . B Tt B A0 (Crenopharyn-
godon idella) . #% . #E(Cyprinus carpio)iR 37 71
VI H BRI S R T, IR IR G P R
[ (Cryptomonas) 5 ik 3 ] /) /NFR 8 (Cyclotella
sp.). Jik % ¥ (Stephanodiscus sp.) B ET T 35 55 M A1
PAp, JCBEIR SRR R AL AR R AR R A A
ER i (Chroococcus sp.)FISRJiE ¥ (Spirulina sp.) K &
KA S I U A 0 5 e A P A BR85S HL i R
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Tab.3 Dominant species of plankton and dominance index of different culture patterns of M. rosenbergii
g J& B4 i EME  dominance index
species genus or species MP PP PF PMF PMP PMPF
T AREERZ S E 4 Cyanophyta Microcvstis marginata 0.026 0.020 0.017 0.044 0.020 0.021
/N Oscillatoria minima 0.100 0.580 0.051 0.040 0.240 0.240
RN R Dactylococcopsis acicularis 0.026 0.012 0.072 0.016 0.014 0.026
&E] Chrysophyta
HEZEE Dinobryon 0.100 0.035 0.003 0.000 0.042 0.021
k& A Chrysidiastrum catenatum 0.012 0.010 0.014 0.000 0.006 0.021
REBEN] Bacillariophyta
BT EE Synedra sp. 0.070 0.034 0.370 0.220 0.063 0.310
S Chlorophyta
JRIRTE Pleodorina sp. 0.031 0.024 0.058 0.089 0.024 0.047
ANERTEE Chlorella vulgaris 0.075 0.045 0.060 0.078 0.039 0.045
=M Tetreadron trigonum 0.029 0.022 0.002 3 0.007 0.017 0.006
ZX DU Tetreadron bifurcatum 0.089 0.022 0.007 0.046 0.056 0.014
YRR Oocystis 0.041 0.023 0.027 0.015 0.012 0.018
HEHE Pediastrum 0.014 0.002 0.001 0.022 0.002 0.009
e Scenedesmus carinatus 0.016 0.002 2 0.006 0.022 0.002 0.013
Bl A Scenedesmus armatus 0.029 0.006 0.017 0.036 0.002 0.009
£ B Staurastrum 0.030 0.033 0.007 0.037 0.059 0.004
B Dinoflagellate
£ Cetratium hirundinella 0.044 0.008 0.001 0.003 0.005 0.000
B Rotifera
RRERi R Brachionus caudatus 0.150 0.160 0.000 0.014 0.120 0.000
Jias & Hy Lecane 0.028 0.027 0.110 0.007 1 0.020 0.040
[T E ey Asplanchna priodonta 0.118 0.026 0.000 0.021 0.079 0.000
Bl AP R A Colurella obtusa 0.004 0.055 0.019 0.000 0.021 0.061
JE TR -4 e Notholca labis 0.092 0.052 0.038 0.014 0.004 0.084
AR Cladocera
N Daphnia cristata 0.160 0.245 0.020 0.016 0.300 0.027
EAFARAE Simocephlaus vetulus 0.021 0.005 0.004 0.002 0.068 0.001
TR 86 Moinodaphnia macheayii 0.003 0.001 0.080 0.002 0.001 0.013
PR GRETRE Alona intermedia 0.010 0.001 0.001 0.054 0.007 0.036
PRI RN TibY Alona guttata 0.004 0.010 0.003 0.029 0.002 0.087
R Eurycercus lamellatus 0.000 0.001 0.000 0.038 0.000 0.003
BaRER Copepods
FATKAESRK R Enhydrosoma uniariticulatus 0.000 0.000 0.001 3 0.029 0.000 0.001
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Fig. 1 Effect of different cultural patterns of
M. rosenbergii on the density of phytoplankton

Different letter indicates significant difference between groups (P<0.05),

the same below
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Fig. 2 Effect of different cultural patterns of

M. rosenbergii on the density of zooplankton

x4 FRABVGARFERAINZIFED SN
ikl
Tab.4 Effect of different cultural patterns of

M. rosenbergii on biodiversity index of plankton

#15) Y )
group phytoplankton zooplankton
MP 3.96 4.44
PP 2.62 3.85
PF 3.02 3.83
PMF 3.79 4.25
PMP 2.80 3.80
PMPF 3.21 3.73
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HA REFEE 5 Q8] 45 Ff 3 19 TH AL BE 1 A T 5
(@ fife W] 3 38 5 W E R R e R 2 AR K
(@)t m] 36 3o 10 o 3 sl 0 A T D T IR 4R
FEUFHEY) o PR PERIRTEALY) N At i 2
A BIRAERT, T H B A R A RE T,
MM REIOCEIEN . A REH . Wik, ¥
XHF WY LA B, AT RES B AT Z (X
BRI SR BRI SE A O, BAR R i BL ) i
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2 FE M 45 B B A v RS E R Y 2 AR
B o ARBESE 670 2 I W 7 A A0 77 1 A )
ZREPERRR T2.5, R W] BR KR A2 4 2 A
o, RV E o AW R MR IR kT 4
TN TR U 57 BE K 1 R 0 8 2, A RN
A1 2 010 R D ARG o I AT 9 TR TR B
SR K A TR PR AR MO A M R S A A, T
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Effects of different cultural patterns of Macrobrachium
rosenbergii on plankton

LU Linlan', DONG Xuexing "*, ZHAO Weihong', OU Jiangtao', HE Feng'

(1. Key Laboratory for Aquaculture and Ecology of Coastal Pool of Jiangsu Province, Department of Ocean Technology,
Yancheng Institute of Technology, Yancheng 224051, China;
2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The plankton in water under six cultural patterns of Macrobrachium rosenbergii was evaluated in an en-
closure experiment. The cultural patterns included prawn monoculture group (MP), prawn with aquatic plant
(Lemna minor, water-coverage 5%) group (PP), prawn with silver carp (Hypophthalmichthys molitrix) group (PF),
prawn with mussel (Anodonta woodiana) and H. molitrix group (PMF), prawn with mussel and aquatic plant group
(PMP), prawn with 4. woodiana, L. minor and H. molitrix group (PMPF). Four replicates of each treatment were
set up in this study. After 64 days of culturing, the phytoplankton and zooplankton (Rotifera, Cladocera and Cope-
pods) in water of each cultural pattern were evaluated. The results showed that there were four common phyto-
plankton dominant species in all cultural patterns. However, the most dominant phytoplankton species was differ-
ent. The most phytoplankton dominant species were Dinobryon in MP group, and Oscillatoria minima in culturing
L. minor groups (PP and PMP), and Synedra sp. in H. molitrix polyculture groups (PF, PMF and PMPF). There
were no common dominant species of zooplankton in six cultural patterns. The density of phytoplankton in the PF
group was the highest, and it was higher than that of MP, PP and PMP by 78%, 53% and 61%, respectively. In
contrast, the density of zooplankton was the highest in MP, and that of PF group was the lowest. The density of zo-
oplankton in H. molitrix polyculture groups (PF, PMF and PMPF) was significantly lower than that of other three
groups. The results showed that the stocking H. molitrix in M. rosenbergii pond can increase the density of phyto-
plankton and reduce the density of zooplankton. Both L. minor and H. molitrix could affect dominant species in
pond.
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