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U0 WA, B IR A L A IR 3R A
R, FRAE K B JC PRI, B0 K B E R
PR B ™ B, e R PR AR T RS
HRAE, B TIREEPERON G T Z 5k, A R4 9%
DR AR 3 5 QR IR IR AEAE . 2R G e 2, IR 2R
BeE 2R AR S5 IO, SR AR BEKAE, wl LA
DY VI 5 A s L 55 B L) 3 43 2K T A% 1
o, AT E AR, (HRJ0HE 58 4 R BRI 1k
BRI, Ok A B B SN R 1Y) B
K, P, ARE B X = At 2 Rl K 5 2 Ak B
K FRFL I AR P R A ) b AN A I 2 AR Al
F143 0T, B A8 R % R A 3K 55 58 1t 8 PR i A P
T ] 7§ LRSI S A5, by X B T By 4 AR AT R
K AR .

1 RS

1.1 IKEEHISRE

L1 REEW3E  HURE M S R I R 1 SRR AR )
Fo R AR B MR A 9% 78 L e, RO B TE) O
2021 4F 4 H 3 H—6 A 28 H . 53 Kk
P R A VD AL, V)RR 0.3 ~
0.5 m, FAIETE ALK 0.4 ~ 0.5 hm?, WIE 2.3 m, KIE
1.8 m, B & TR N 0.75 kw 5 /K 4208 & 0L
8 H o K FE b B LGN IE X A (Litopenaeus
vannamei), FFE%E R 150 71 -hm 2,

1.1.2 bR I s i B o O A
ARAG BRS B AR 37 5 35 3th (1) NIRRT 2 Ak A s
JEKAR, BB S0 m B 1 45, L3 5. RIfF S H
K 1 UOKFE, H2R 3 1k

113 K HOREH SRR R R 1.1, 7
VR EEAE E R BT, TR 6 ~ 10 m, HFIRIR T
BRI 2 1 ~ 2 m, VUEHPNAE 6 m, HREEHR
WA HEK AL, ARENFEA 15~ 20 cm ) PVC 48
6~8 M, & A EHEA 1 ~2 cmfyfL, 4My 20 H T
N, IRV . REVIEIFNRZ . AR
IR FATELL 3 AR, TIRR 5 H SR 1 IROKEE,
114 ZFK  MINGLTVIE, #KTE K
o, ZUUHENS, 30 g@om BUKERRANAL PN R 2 d
J5 o BUE KA., FEMdL 3wk, [EFE S H
F 1 UOKEE, H2% 3 1k

1.2 FFFEMRNE R 0.074 mm FEHFAEY)

W SR AR TR A P
121 FHAEHEH  HFEYIM, SioF I i
2k, WCAE IR IR] 249 1 min, 5 7 A5 77 e A P AR T/
SERPI o
122 FHHHEE  FARAKSFBOKFE 1L, A
10 mL 4% [CI (Logul’s solution) [&5E ., PLVE 48 h
Je, WL IS, A A AR ST, B 0.1 mL A
Al B TR T EONE Y, 7 SR T T AR
LU A1 1000 mL KR TS R A
AL

N =[AV,/AVln,
K N Ry BT K RE PR i A P B (L)
A R HBOE A (mm?); 4. A3 BOR R (mm?); V,
R 1L JFOKEEDLIE W4 5 AR R (mL); v, A4k
FERATR(mL )5 n AT IR AR Y 5 E -
123 F#HHEEF W10 L AKEE, HFAEY
W3 08, VEAR 2 15 ~ 30 mL(H AR 20k sE),
4 ~ 7 JHEHE I (Logul’s solution) [E%E . PLVE 24 h
Je, W2 FRVEW, B AR B0 1 mL FHVR s Wit
BOHETTHL
1.3 SRk FRIET ERTERRY K #E
131 BAZAAKBE T 206" (FLYYIE X IR 75
Ja 139 d)Vh . mE AL i 4% B — KRR, AR
2 K, AT 12:00 BFAT 24:00 BF4SH T K.
132 EAHATARFE  TE 103 (LYY XT IR 75
B 5.d), 202°(F8%1H 102 d), 204" (325 140 d)
FRA SN ILRICRZ | PR RRZE KR, #
JEREKIAN S ~ 10 cm; IRJZ M ERHE 5 ~ 10 cm; H
JZ Ryt K R R B A
1.3.3 KPFZIKHE  FE 1034 2024, 2041 BEA
Wik, h e TG, %5 v RS 0 rh S 45
FZIKEE,
14 BIEFZTS S 458 DOESE bR 2
( meanztsd) #7R, v FH SPSS 26.0 £ Excel 2019 %k
PRI AR HEAT S 150, X B i TR R
525341 ( ANOVA) , P<0.05 WA k2.

2 BRSO

21 HNEIK. DIERKAIIEK AR R E YT

2.1.1 FadmRegEmR PR 1AL SNEK
HIRIAE YA R L, 2L 9 1] 27 J& 33 Fh, 1R1iEs)
YL HE R A WK L (Globigerina bulloides) .
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R1 5ok ARk

WIS TKGF T MRV E AR

HNEEIK

AbFK

gk

b2k EIR 2k

B3

I 2K 3K

Bk H2R 3K

e K Calanus sinicus +

HfLH Textularia +

W Eaploles

EAE 4R Cypris larva +
URAiEEggs ++ ++
22U BENitzschia sp. + +
MIEH Stracoda

2t L Strombidium viride stein

5 W phormidium
LRIGER I Halosphaera viridis
HIHUBR L Globigerina bulloides

I MG Thalassionema nitzschioides
A& IER L Globigerina eggeri

i J135 Pleurosigma

P Pinnularia

i Coscinodiscus

SEIN GBBEBidd pulchella

{54 W Globigerinoides

1 H Z2 B Nitzschia closlerium

W Scenedesmus +

15l & HBiddullphia mobiliensis +
PR ESE R Melosira moniliformis +

B IR ZTETT 4R Copepoda larve +
@& B Microcystis

1B ¥ Chaetoceras

i MR B Ditylum brightwellii

KX BEDitylum sol

i Coscinodiscus sp. +
B Cymnodinium

JBE 8 E Phormidium ++ Tt
BT Achnanthes sp.

‘B 4k W Skeletonema sp.

+ o+ + o+ o+ o+

KW BENitzschia longissima

TEINE L R Tubularia

B Oscillatoria

S-S Merismopedia

&S W Cymbella

Ji B Platymonas

/NER#EChlorella + +
FEIMRE W Rhizosolenia styliformis

£ 1 Nemathelminthes

Y ih 4 Dicrateria +

+ + + +

++ ++ ++

++ ++ ++

++

+ o+ + o+

++

+

++

++

T R AL, -+ URIEEFE, TR,
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G AU . PRI ) DL AT A 2208 8 (Nitzschia
sp.) . K ¥ (Glue whiplash algae) ; AbFRIK )1
ARSI Z, 35 5 1T 15 8 17 Fh, TR sh AR
PR A FL R (Textularia) , 13 ViFFE W) 090 FFp
KEZZILH . A EH (Chaetoceras sp.); VW IEKTF
WA e, 32 517 15 )8 16 F, 1RiiEshi)
R EA R EITCTT Y114 (Copepoda larva) . B
YA, PRI RIS A 2L i . BRI T

212 FHAEMBEHTML ML 205, b
IR BT i B W B B K, 3 RCRAE B E R
(131.57£78.16) L', 2 LIA fL 4 (Textularia) |
Wh5¢ R (Difflugia) > 3, 535 5 PRI sh ) S = 1Y

18 % ~ 40 % F1 57 %, Kb BRI ()37 i sh 50
T AN KRNV 8 K TR i sh B B (P<0.05) .
G IR ) IF Ui B W) 8 B IR 2, S B4 {E S (26.45+
14.30)4~-L7", EELIPAIME sk Aok 3, 400
PR S MR Y 31 % ~ 47 % 1 26 %, ThuE
K ) TR i B ) 9% B S/, CF 3 E R (6.3141.45)
AL, REBS TR ORAIh 3, 4y
W5 PRI BBUR Y 57 % ~ 81 % 1138 % . b
T 7K R U8 7K ) T Ui I P 5t ) o % B T 2 2 5
B (P>0.05) .

MR 3 AL, Ab B KPR AR A R B AR b
R, 55 1 YCRFER N 1.4x10° 4L, 5 2 K

®2 HNEIKAIEKGPIRKF RN E R L

AR

ISL ThigsK

ik Akl W G H W N BB N W G EEY N WEY S BB N W S %Y
% (LY % ALY % (LY 2% (LY 2% (LY % (LY % (LY 2% (LY /% (L)

BRI LA
Copepoda larve
AP K
Calanus sinicus
[BLEEILY
Tubularia

ol h
Globigerinoides
HUE[UBZE
Globigerina bulloides
ARkl
Globigerina eggeri
GR 2

Eggs

[ LN

Cypris larva
ihse

Difflugia

fflk

Textularia

DRINE Pt o
Brachionus urceus
S
Nemathelminthes

p s Ll
Tintinnopsis
S8y

Strombidium viride

1 040 14 203 6 135 18
9 380 21 305 7 158 7
2 080 3 044 6 136

13 550 g8 1.80

13 550 7 1.02 26 5385
3 130 11 248

47 20 31 450 14 315

1 015 33

6 250 14 203 8 1.80

stein

il I\EEaploles

HiAlh 6 250 9 131 8 180 2

RMEE((ALY) 42.30 14.53 2252 75.20

SEREHREA((SLTY) 26.45+14.30°

134 10 221 2 197

520 17 596 9 889

140 5 111 5 494

57 2.86 7 042
10 0.61

14 070 3 024

10 221 7 691 7 035 81 637 38 230

256 9 198 2 197 3 024

57 562 14 0.70

40 296 39 861 18 178

3 024

6 048 24 145

7 042

3 0.18
g8 040 4 031 11 0.67
220.80 98.72 5.01 7.88 6.05

131.57£78.16° 6.31+£1.45°

T R 17 EAR AR F RN 2 7 3 (P<0.05), TIAl.
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PR R 2.6%10° AL, 2 3 UCRMEEE BN
3.6x10° 4L, 3R R A A T 3 % R 1.3x10°
ALY, = 2, HARSEME 220w i
B, 0 TR R ECR 1 29 % ~ 37 % Al
93 % . ANEKIFIFFEY) AT A (3.03+1.62) x
10° A4~ L ARTAR UK, @ T Uik, HA S
Ry I BN RTS8, 43 ) o T AR ) B Y
60 % ~ 70 % 1 29 % o VP UEIKIF IR 115 %
JEH(2.63+1.24) x10° AL, HALFHAFN N 22 IE i
FRR 3, 20 51 5 TR WA ) S B Y 35 %, 47 %
145 % o AbFROK PR IEAE Y B B = T AN
IRV UK PRI B (P<0.05), AN K RNV b
TR BT AR B 2 22 57 N IH B2 (P>0.05) o

22 NEMISAMbFETZHENERT
& AR 4 RTRN, T U B0 0 1 AR e 1 MG U
HI{H Hy (408+345) 4L & T 1 A BURE - 24
(169£97) 1L, IR AR E (P>0.05)

x4 PR SEOEFEDZHFNINEREN

) FhISH/ A BE/(x104~17)
JKEE
I w = w"
B LR BURE 13 14 1.43 7.91
22U 12 13 2.77 3.14
EIUIURE 12 11 0.87 1.20

M5 AT PR 2 R, BRI HF
FAH ], R U AE P BB R BRI E A
(3.00£1.67)x107 4~ -L7" i TR M, BURE S 916
(2.71£1.51)x10" 4L, R 25 A B3 (P>0.05) .

x5 NMAEMTSMERFIFEINERTL

P B8 (<1041
IR fREFAFp
B w® = ®’

EUREEE 7 7 3.88 371 BEHHEEPhormidium
BRI 9 8 4.05 3.45  JHHEEPhormidium
HI3WHAE 8 10 1.08 0.97  HRiEEuglena sp.

23 NEMISMbFRAEREZREYMER
T

231 FHAHpEF AN LEAR  NE 6 A,
e T 5 1] 4%/ ] st 300 F 38 (14 2 9 £ W 2Lk
ZES/IN, BR T 103 JRCH AR A 4 S Pl 2 o =

RIZHIZAN, HAhIE A A= Yy Fh AT 57 10 bR
BOMT . AE3E BT W) VR sl P S ) AR A2
MWK ZE-E-KZ R s, PRI Y S0
S RRZERETHZRRZME .

232 AW\ EAFTOHKERA FEEETN
b, AR PR s B R AR AR E R
FEoRZEZEE (B 1. 2, 3).

R T WAL, AETE By ) b, PR R
MERBZETHEAIRZIG, &t 08 4 F
AT 10 AR, 1037, 20271 204°3K )=
TR ) S A 530 R (2.19+1.46) x10°
ALY, (24.31£13.32)x10° 4L F1(25.2749.61) x
106 A~-L7'5 10373R J2 V7 e A ) 1) S 5 i b 251K T
202°F1 204°3% J2 1% UiF A W) B9 4 BL i (P<0.05),
202°F11 2043 12 77 it HE W0 11%) b B30 T 2L 2 5 AN B
i (P>0.05); 103%, 20241 204*r J2 77 e A 4 114 2
BB (1.7120.97) x10° AL, (16.91+
10.37)x10° /~-L7" #1(20.83+3.51)x10° 4~L"', 103*
P2 TR R ) Y BB S S IR 20270 2047 H 2
PRI B9 B0 (P<0.05), 2027F1 204758 )2 1R
FE P B B P 4 2% 5 A8 B &2 (P>0.05);5 1037,
2021 20475 )2 77 WAL B S 50 S 3518 20 31 o
(1.34£1.03)x10° 4~L7.(20.52+12.67) x10° AL Al
(14.5042.36)x10° A~-L™", %548 4 (8] 22 BE 34K 3
(P>0.05)

2.4 FLYERTER = ALt 7R 5E BA (82 R 0 A7k
T

241 Fishe KPR EfRFH RN RS
AT, 1037, 2027F0 204755 30 77 i 3h 1) 19 S B0 F
YIAE 43 9k (822.33+1 102.90)4 L', (1 532.33+
900.02) L' #l (912.33+764.55) -L'; 103,
202F0 204% 1 g5, 77 e S 1) R B0 S4B 40 S o
(625.00+546.96) 4~ -L™'. (2786.00+£3230.75)4~ L™
F1(808.00+677.44)/>-L"; 103%, 202°F1 2047rh Je
Ui 5 ) (%) S B0 T S48 43 1) R (782.00+781.93)
AL (4 444.67+5 855.80)1 L7 Il (1 348.33+
1 032.53) 4L R sh AP 28745 AS [R] B S A
S AR EZE T B 4 N i o el A o K E - N
i, TREMZET(P>0.05), FREEHHZE AR, HAL
PRI —FE

2.4.2 FipHM KPR A FHEL RO
7R 103, 202°F1 20435 11 77 e A8 40 1) el B0
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F 6 JFLAVEIUNS At FRIERA B R E B B A 2EE R
SR B2 B3R
, LIS RS LS e RIS
Fik 103" 202° 204" 103" 204" 103" 204"
KPR RPIE RPIR R £PIE £PIE RPIE RPIE KPR
W5t M Difflugia ++ 4+ + o+ + + o+ +++ + o+ +
12 Ml Eggs N I I e i e i S S i S S
20l e Strombidium viride stein + o+ o+ + + + 4+ o+ + o+ + o+
4 N Eaploles b+ o+ oo+
BRI 48 Copepoda larve + 4 o+
rh A3 K 2 Calanus sinicus + o+ S+ 4 o+ o+ o+ T4 o4+ 4 o4+t
JE 1M Z B Favella amoyensis +
fATE 4N . Tubularia + + + + A o+ o+t
W 5¢ M Acineta T i
B Vorticella + + + o+ + 4+
TR R e o+ o+
WA 1A Copepodite larva + o+ o+
2 i Nemathelminthes +
2 5 WL W Favella panamensis +
TR A Cypris larva + +
BRI LA Favella campanula + + o+ o+
HfLH Textularia +
IS . Globigerinoides + o+
Y 3 Cymnodinium +4++ +++ A+ A+ A F A+ A+ A+
¥ 4 Glenodinium + o+ ¥ F oo ;o4 o4
#RBEEuglena sp. o T o+
K5 Phormidium + L T Tk T TR T T T S e S
Z2 ¥ BENitzschia sp. + o+ o+ o+ + o+ o+ o+t ++ +++ +++ o+
K ZEIW #ENitzschia longissima . o o+ o+
Jiii B Playmonas + + + + + o+ o+
V-2438 Merismopedia + + + + 4+ +
W80 Cymatopleura + + + + + + + T "
P& WCymbella + + + 4+ + o+ +
EﬂiﬂﬁPleurosigma + o+ +
PILCEEEE Pinnularia +
FHY B Navicula Bory + o+ o+ + o+ o+ + o+
RER HAE B Melosira moniliformis +
Y P Gyrosigma +
L) BR¥E Halosphaera viridis + o+ o+ + o+ + + +
MG Wi Rhizosolenia styliformis + o+ o+ o4+ o+ o+ o+

BSSRSIER/IL S

8 1316

151414 10 9 9

10 141113 91110 131318 12 9 10 161213
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7 14 21
KEd
Bl 1 1037 sh ko () I H AL
~ 1500
Q = 7
< = 2
gz 1000} = K2
Pt
R
§ 500 f
R
e 0
7 14 21
KEud

2 202 O Y 3 A L
I 435904 (1.37£0.32)x10° 4> -L 7', (33.93+3.40)
1064~ -L7 i1 (27.56+8.73)x10° 4~ L™, 103*3% i1 7%
T A ) ) B 0 I T 2027F0 204753 Tl
W17 BB (P<0.05), 202°F1 20435 41 17 IAE 4 (1)
BRI 22 R A (P>0.05) .

3000 ¢ -

= PR
= K

[\
[
(=]
(=]

—_
[
(=]
(=]

PEIES I B /(A L)

7 14 21
KH/d

K3 204" sh a9k B 1L

1037, 202771 2047 S PR A ) 1) S B80T 1
{43991 4 (1.50£0.34x10° 4~-L', (26.24+4.34)x10°
AL H(29.1746.74) <106 AL, 103470 5 PRkl
W) R BT 20270 2047 A IR AR P 10
SBUR(P<0.05), 20271 204%H 55 1 AR 0 1 S
w2 R AP (P>0.05)

103, 202F1 204 S 77 A 4 10 S 50 - 32
B3 510 (1.38+0.19x10° 4L, (31.10+4.72) x10°
AL F1(23.9849.70) < 10° 4~-L ", 1037rf e PRI A
Wi R BT 20271 2047 Je IR AR 10
ABCR (P<0.05), 20271 204*H JL I AR S 1 S 8L
wNAHZER AR (P>0.05),

T AR ) o 286 2H U A AN [ RS R I v I
A 1 K P53 A 22 5, AKSE 5 ) B Y 3 A BORE £

®7 NANEMNNSOEFEREFFEIHENEETK

S5 TR E2UIURE SE3UIBURE
WRER ity W/ W/
oLy TR H% ol R e ol R
I B I B PRBE
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Temporal and spatial variation of plankton in high level intensive

cultural shrimp pond with treated water

DAI Linxin', ZHOU Xiaolei', YANG Shu', HOU Danging', SUN Chengbo'??
(1. College of Fisheries, Guangdong Ocean University, Zhanjiang, Guangdong 524088; 2. Guangdong Laboratory of Southern Marine Science and
Engineering (Zhanjiang), Zhanjiang, Guangdong 524025; 3. Guangdong Key Laboratory of Pathogenic Biology and
Epidemiology for Aquatic Economic Animals, Zhanjiang, Guangdong 524088, China)

Abstract: A combination of sand filtration, storage precipitation and chlorine-containing disinfectant was used
to treat the aquaculture water for intensive culture of Litopenaeus vannamei in high level ponds. The
differences of plankton in the offshore seawater, sand filtrated water and treated water were compared, and the
temporal and spatial changes of plankton in the aquaculture water were analyzed. The results showed that there
were many species of plankton in the offshore water, including 33 species belonging to 27 genera and 9 phyla.
There were 17 species of plankton in the treated water, belonging to 15 genera and 5 phyla, second to those in
the offshore water. There were 16 species of plankton in the sand filtrated water, belonging to 5 phyla 15
genera. The number of zooplankton was significantly higher in the treated water than in the offshore water and
the sand filtrated water (P < 0.05). The zooplankton density in the offshore seawater was the second highest,
with an average of (26.45+£14.30) -L™". The zooplankton density in the sand filtrated water was the lowest, with
an average of (6.31+1.45) ‘L', The number of phytoplankton was significantly higher in the treated water than
in the offshore seawater and the sand filtrated water (P < 0.05), but there was no significant difference between
the two (P > 0.05). In the vertical direction, the change in total number of phytoplankton increased from the
surface layer to the middle layer and then to the bottom layer, and the distribution of the total number of
phytoplankton was higher in the surface layer than in middle layer and the bottom layer, but with no significant
difference (P > 0.05). In the horizontal direction, there was significant difference in the distribution of the total
number of phytoplankton in the horizontal direction (P < 0.05). These results might provide reference for the

directional regulation of plankton in shrimp aquaculture ponds and shrimp disease control.
Keywords: treated water; Litopenaeus vannamei; plankton; change
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