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Fig.1 The setting of enclosures in the experimental ponds
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5K FH Excel 1 SPSS 13. 0 {4 %) B4l #1748
AT, BUE I 8 = R iEIR 2R R, SeXT 8
EIER AR I 25081 (ANOVA) , Wb 35 H B3
25 F4E Duncan’ s ZELH,P <0.05 FERE

FRBE.
2SR50

2.1 ERFEAGHEIZEBAERFHSELE
o
2.1.1 BREZ

ME 1 ALUEY, TFEREART LT, 5
SEAT R T IR M. FREE AT K (R ST
18 10 mg/L, FREE G K R A A HERFTE 5 mg/
L7t o 1R FRoE I [A], 50 41 A et HR 20 2 ]
WA S BRI RA BOR BN
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Tab.1 Dynamic variations of average DO concentration in experimental enclosures mg/L

A B C D E F
= S SR ™ S = S v R R v
6.16 5.10 7.70 5.30 8.80 5.70 9.75 6.20 9.90 5.50 8.75 5.70 7.55
6.20 3.65 6.30 3.35 6.15 4.00 7.25 4.15 5.10 3.70 5.10 4.50 5.45
6.24 4.90 6.30 4.95 5.10 4.50 7.45 3.90 5.00 4.35 6.70 3.90 5.45
6.28 3.05 3.70 3.20 3.85 3.30 3.30 3.65 4.65 2.95 3.45 3.10 3.50
7.2 4.65 7.00 4.80 7.20 5.05 5.90 4.95 5.85 4.35 6.15 5.30 6.25
7.6 4.40 6.60 4.75 5.75 4.90 6.80 4.45 6.50 4.45 6.10 4.95 5.50
7.10 3.80 6.05 4.25 6.10 4.70 5.60 4.30 5.15 4.55 6.50 4.75 5.05
7.14 4.75 6.40 4.30 5.10 4.85 5.35 4.05 4.45 4.90 5.20 4.75 5.20
7.18 4.85 5.35 5.40 5.35 5.25 5.45 4.55 6.35 5.50 5.55 3.50 4.45
7.22 4.75 5.55 4.55 4.70 4.60 4.90 3.70 5.95 4.35 4.45 4.85 5.50
7.26 4.65 4.90 3.90 4.00 3.40 4.75 3.60 4.40 4.30 4.00 3.65 5.35
7.30 4.95 5.45 4.50 4.75 4.70 4.90 4.70 5.95 4.80 4.95 5.30 5.85
8.3 4.15 5.10 3.35 4.10 4.40 4.45 3.75 5.35 3.75 4.50 4.90 5.55
8.7 3.75 4.70 3.40 5.30 3.00 4.00 3.40 4.05 3.05 4.00 4.65 5.10
8.11 4.00 4.10 3.85 4.10 3.75 3.60 3.60 3.90 3.85 3.20 4.65 5.35

2.1.2 WAHEWEMERWE S BZL ~—A =B —+C D ~F

M 2.3 AT H, 16 8157 58 1) 18] 4% 22 il

FRFRFEK AR LA MEZ AR E R TS,
SRR K AP R A MEHEARN S &SR, F
R HERZ BN AR KES . AAMIL
T AR BE S A 43 3 3 7€ 0. 001 ~0. 286 mg/L il
0.010 ~0.799 mg/L Z[a], H1{& 4 514 (0. 092 +
0.071) mg/L F1(0.378 +0.293) mg/L, HH C.
D HE AR A BB/, AR
e BE 4y BB 7E 0. 001 ~0. 110 mg/L F10.03 ~
0.61 mg/L 2 [a], ¥11E 4y 54 (0. 058 + 0. 037)
mg/L F1(0.334 +0. 174) mg/L, 7EE /5
B, C.D HAAMEMHERAERERE/NT AL
B.EFF#(P<0.05),
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Fig.2 Dynamic variations of average nitrite
concentration in experimental enclosures
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Fig.3 Dynamic variations of average ammonia

concentration in experimental enclosures
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Fig.4 Dynamic variations of average COD

in experimental enclosures
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Fig.5 Dynamic variations of average TOC

in experimental enclosures

COD B FTE4.23 ~12.8 mg/L Z i), ¥{E N
(8.49 +2.45) mg/L;TOC & B shE 7. 71 ~
18. 07 J&] , ¥{E K (11.55 +2.56) mg/L, Hext
HR41 COD i1 TOC 4 B/NFACub 4, sz 4+,
FHEEHABAEEKRT C.D.E4H,C.D.E4
TR,
2.1.4 KR TN TP 3 hn&

MIE 6 BT LAE i, FEFRFH A R] TN TP {13
B0 A HBE, 2514 8.96 mg/L #10.79 mg/L,
F Xf B IRAR, 4351 9 1. 28 mg/L 1 0. 18 mg/L,

Bk b g TN TP B84 i T2 IR 4, 7652
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Fig.6 The increasing concentration of TN and
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FEI PR SR B /K M rp e 2 7 VR AR 4 1] 36
i, ZEFRFE A RME R BEE PR b B — , PR
2 M MORAR BN TP S, T B 2 AR SR A
WL, SR EE AR B E D HON R R R E T
P R BT —F R AR (R 2) .
2.3 FERZHFEVYRBEMHHOHEET

M 7 7] UE B, A FRGE B ],
BHER DB TR, X R F AR
EFFEGAREAE L& TERIA, LHEFh R, 5L
T 2O AN B 48 BE 77 B 5 0 e/ . 4% L R
FEA b DATEBED T Y BBk 5 | £ BR8P W5 8 Ay A 5
L3R EE S LA BRI, LTS B 34% ~
98% Z 8] , R Fp A b R/ NEIFIZE . SR )G
i, F S R B T LASRBE T /N ER B R RE B )
I /INERBE TR BE R AR
2.4 FHABERHEEa FTHIETHER

M 8 W] LAE Y, #E SR FH o 2 Hh 4% 2 Bl P
ZEaFEERN-NTIEBIHIE, K&
0.38 ~30.78 wg/L Z[a], F3 K (8.81 +7.84)
pe/Lo Bk okl X HR F 418 &3 shi/h, ¥
FHTE 0. 38 ~ 4. 98 we/L ZIA], F3Jy (2.05 =
1.77) ng/L;5E50 A HPEshEK, Wh7E 3.79 ~
30.78 pg/L Z 8], 450 (18.56 +8.58) ne/L;
HWHN C.DH,HF7E0.55 ~18.19 pg/L ZJH],
SEH54Y R0 K (8. 61 £8.36) pe/L F1(9.70 £3.79)
pg/Lo
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Tab.2 Composition of phytoplankton species in experimental enclosures

ks FHEE 2/ pm [LES FEE B2/ pm
153]] Cyanophy W IRIERE Oocystis borgei ++ a:10 ~30;b:9 ~15
SRR Oscillatoria chlorina ++ + a:3.7 ~8;b:2.5~4  ||4H/NIIFERE Oocystis pusilla + + a:6 ~20;b:4 ~10
TBURIERRE Oscillatoria granulata ++ + b:3.4~3.8 £EFRSE Palmellococcus miniatus + + d:3~12
A ZRIRBE Synechococcus elongatus  + + + ;1.8 ~2.1;b:0.7 ~1.1 ||BFJE# Kirchneriell sp. + a:6~13;b:3 ~8
4/ NsEFR#E Aphanocapsa elachista ++ + d:1.5~2 [EKEE Dictyosphaerium ehrenbergi + d;10 ~20
P EIREE Chroococcus endophytica  + + + d:2.5~3 FRACH: Chlamydomonas globosa + d:5~10
TIMEFREE Chroococcus minutus 4+ d:3~10 73] Bacillarionphyta
WpIEHERRE Oscillatoria anguina + + a:1.5~2.5;b:6 ~8 ||/NEREE Cyclotell sp. ++ + d:5~35
ARERFRPE Coelosphaerium dubium + + d:5~7 HJEHE Amphiprora sp. +++  a;60~160:;b:36 ~60
JEHKAEFREE Chroococcus turgidus + + d:11 ~26 FHE#E Navicul sp. + + a:10 ~30;b:5 ~16
JNEUEIREE Chroococeus minor + + d:3~4 s Cymbell sp. + + a:8 ~40;b:4 ~15
T2 Merismopedia convoluta + d4-~5.2 B A PIZSEBE Nitzschiella closterium + + a:57 ~208;b:5 ~12
A/ NFZ4BE Merismopedia minima + d:0.8 ~1.2 fFEWE Chaetoceros sp. + b:10 ~30
243 Lyngbya sp. + b:10 ~11 [ EHE Chaetoceros teres + b:18 ~50
NEE2LPE Leptolyngbya sp. + b:0.5~3 45 Skeletonema costatum + b:12 ~40
[RIfIFREE Gomphosphaeria aponina + d:4~10 TiEsEfERE Chaetoceros curvisetus + b:7 ~30
T INEGIRFE Nostoc microscopicum + d:2.5~3 FICHFERB: Thalassionema nitzschioides + a:30 ~116;b:5 ~6
TRE%E Anabaena sp. + d4.5~6 BRFEEE Cocconeis sp. + a:20 ~50;b:12 ~40
£3%1"] Chlorophyta HIEI"] Pyrrophyta
JNERSE Chlorella vulgari ++ + d:3~5 HRSIA%E Gonyaulax spinifera + + a:20 ~40;b:15 ~30
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Fig.7 Succession of dominant phytoplankton species in experimental enclosures

F L RP IR 5 M B 10% DL BRI

http: //www. shhydxxb. com



58 W, RIRD AR FLAVE T AR IR K 5 B T B A A R 45 A R 703

35 —~—A B —+(C =D —»E —F

30

20
15
10

MR aF R/ (ng/l)

6.25 7.10 7.20 7.27 8.4 8.17
L)

8 HABERHER aWTFHRIETU
Fig.8 Dynamic variations of average Chl. a

concentration in experimental enclosures
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ERVEHE, TR AEZ AR E. AHRENA,
HEKINE WA E pH FH L T AL 5 iR
BT ZAEERABRBERXR MY BF
ﬂ%ﬂﬂg NO3'N\COD\N02'N\£§E\NH3'N ﬂ:ﬂﬂ(
IR X RBOR AR & B KA T

HFZIEAmEEmAEYIEhER, BB
HuF ) AR e KR, R Z K s EH , iE
REE IR R M A SR R R R E b, i
EER BEWEELRILFHAKESTEZHE
WAL B ZE R A] LLE Y, SR K R R A A R
HER2, BT EANBFREER X, A%
BB/ A B H 55 % B KK E A2
L5 %F BTG B AR, TR B & Ry C.D 4
AT IR, S EW B EM TR, X
FIRERE R O % JE 2 B 3R 2 B K/ BB 58 2 45
7K BT AL , T 25 BE R 1 T i T K A HE 4
e T RBUE SRR, RHE RGP ERYIE
ﬂ:[lg] .

SRS K EFHEIY & &
1=, W BIK ARG LG K/ I B EE 4845 COD
TOC fE AR AT AB BRI, BRpDiES" A
AR AK G BEfSE 7K 554 K 4 fin 0. 065 mg/L iy
fhEFE A B, Bt COD — | 7] i 8. 01 ~
14.22 mg/L, B E35% T 27.30 mg/L, ASZI4%E
Bk COD fH S 7E 4. 16 ~ 12. 80 mg/L, TOC {&
WEh#E 7.71 ~16.55 mg/L Z|a], SLEG4H COD Fi

TOC & &2 fbiext B4 R , X 7] RS2 BB S8 3 40
Xof MR B 28 BV B 55 s M HE P AR R AR Y
X RRAE, AT R B SL 5 41 COD 1 TOC B
F X HRA4 ; e SE IR IR IR 41 COD A0 TOC {E i) 38
EFEaMBREEAR, BREEESH C.
D.E 2§ COD F1 TOC {fHAR TR I % BEKY A.B
4, BRI R R IR D A R A
b AR AP 0 BRAE A AL B S, AT 2 7K
SRR NGB ATE Y A ZE RO B W L )
TR B B 7 T, XMk B 4 a0 Bl
RS AR IR BE W, E LR
B | £8 SR 5 R B P R RN A B R 4 43
TR T 42% M1 129% , MEARLKH, ZHP
3 e Xof 5 5 BT R 7K 0 A R R BTl 1Y R e
BES B E A GRS ER L, A% EET M B,
C.D =4 TN f1 TP $¢ fn&/NF A E Wi, K
HRFRAE 24 55 BE ) 5 AT DA A%k 20 X B 5% 5
KA TN Fi1 TP 34N &
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ASLISHFGT R, IR 3% 5 JE f X 0 3t TR e A
WIBEE S TSR E BRI W, IR
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YRR AR RLAR B R PR iR e 08 2 T R
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FokERFRAR/NTF 30 wm B 17 IEAE Y R 2 F 5
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Effects of tilapia polycultured in Litopenaeus vannamei culture enclosure on
water quality factors and the structure of phytoplankton community

SU Li, ZHU Chang-bo, CHEN Su-wen
(South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300 ,Guangdong ,China )

Abstract: Litopenaeus vannamei-GILI tilapia enclosure polyculture experiment was conducted in Dianbai,
Maoming city, Guangdong province from June to August, 2011. Selecting an experiment pond, and setting up
24 enclosures. These enclosures were divided into six groups (A, B, C, D, E, F), each group has four
parallels, among these groups F was control group, not stocking tilapia. During aquaculture time,
investigations of water quality factors and phytoplankton community were conducted . The results showed as
follows: (1) Throughout the culture period, dissolved oxygen content was close in all groups. Nitrite and
ammonia concentration showed an increasing trend in each group, and among them, C and D groups were
significantly lower than A, B, E and F groups (P <0.05). The concentration of COD and TOC were
experimental groups higher than control groups. In the experimental groups, A and B groups were higher than
C, D and E groups. As for the increase amount of TN and TP, group A is highest, control group F is lowest,
while in experimental groups, A and E were higher than B, C and D groups. (2) 36 phytoplankton species
were identified during the culture period. Dominant species is single and prominent. Experimental groups
Chlorophyll a content were higher than control group, and between the experimental groups, A and B were
higher than other three groups. These results indicate that polyculture appropriate density of tilapia in shrimp
ponds is conducive to improving water quality, and can regulate and control the type and quantity of
phytoplankton.

Key words: Litopenaeus vannamei; GILI tilapia; water quality factors; phytoplankton; community structure
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