DOI:10.15886/j.cnki.rdswxb.2015.01.005

6 1 Vol. 6 No. 1
2015 3 JOURNAL OF TROPICAL BIOLOGY Mar. 2015
11674 —7054( 2015) 01 —0030 - 11
13 1 12 12
(1. 524088 2.
524088 3. 524017)
46 15 9 9 2
2 3 2 ;
: 3.01 x107 ~1.45 x10% cell * L',
4 28 16 8 2 .
: 0.49 x10°
cell * L' ~10.4 x10° cell « L' : (P>0.05);
(P<0.05) :D ) >C  ( ) >B ( ) >A
) o 1.69~1.76  0.36~0.44
1.39~1.46 0.3 ~0.34,
: $963.21 DA
1
. 2 . 3
. 4
1
1.1 2 D1# D2#.
0.33 hm? 1.5 mo
4 1.5 kw 2 1.5 kw o 2
150 * hm? 2012 -04 =26 ~2012 =07 - 17 D1#
4 075 kg 110 - kg '; D2# 3948 kg 116 kg '
1.2 N N .
: 2014 -05 -12
: (2011 79 ); ( A201301D02)
(1987 -) . E-mial: grl615@ 126. com

(1970 -)

com

. E-mail: scbh248@ 126.



1 31
4 AB.C.D & 4 5
W1.W2. W3, W4, W5( /
5 cm) 1,

1.3 N

1 L 1.5% 48 h
30 mL ; » 10L : e

(200 ) 50 mL Al B C; D

5% o
1.4 -
1.4.1 .

0.1 mL 0.1 mL (
20 mm x 20 mm) 10 x40
3 s
10 ~ 100 1
50 '5~6 100 1 ~2 Fig. 1 Marked with asterisks are
200 i the sampling points
1.4.2 1 mL
3 o
N=Vsxn/V xVa
P N— (cell* L7"); V— (L); Vs— (mL) ; Va—
(mL) ; n— o
1.4.3 N HuH ShenY °7 o
1.4.4 ’ Shannon-Weaner H”  Simpson
D o
2
2.1
2.1.1 D1# D2#
2 8 46 ( Chlorophyta) 15

( Bacillariophyta) 9
( Xanthophyta) 3
32.6%

6.5% 8.7% -

( P. subcordiformis)

( Cyanophyta) 9
( Pyrrophyta) 2
19.6% N

( Chaetoceros)

( Chroococcus minor)

( Cryptophyta) 2
( Chrysophyta) 4 -

( Chamydomonas)

( Euglenophyta) 2

N 4.3%
( Cosmarium) .

( Microcystis incer—

ta) ( Oscillatoria tenuis) ( 0. borgei) . ( Chlorella vulgaris)
N N N N N ( 1),
2.1.2 2
60 d
10 ~20 14 2) .
2.1.3 2
30d
o 2 3.01 x107cell « L™" ~14.50 x
107¢cell » 17" 8.60 x10"cell « L', ( 3) .



32

2015

Tab. 1

1
Composition of phytoplankton

species in the filmdined shrimp ponds

Species

Abundance at different time of culture

0d 10d

20 d 30d 40 d 50 d 60 d 70 d 80 d

Chlorophyta
Trochiscia reticularis
Chamydomonas
Lobomonas sinensts
P. subcordiformis
Dunaliella salina
N. oculata
Cosmarium
H. pluuialis
Kirchneriella
Chl. elongatum
Chlorella vulgaris
Fudorina
A. angustus
Scenedesmus
0. borget
Cyanophyta
Chroococcus minor
Oscillatoria glauca
Microcystis incerta
Oscillatoria tenuis
P. tenue
Nostoc
D. acicularis
D. rhaphidioides
Synechococcus
Bacillariophyta
C. pellucida
Chaetoceros
Nauicula
C. striata
Thalassiosira
G. delicatula
Fragilaria
N. closterium
Coscinodiscus
Pyrrophyta
Gymnnodinum
E. marina
Cryptophyta
Rhodomonas
Ch. paramaecium
Euglenophyta
Euglena geniculata
Euglena lucens
Xanthophyta
0. capitatun
G. semen
T. ulothrichoides
Chrysophyta
1. zhanjiangensis
Prymnesium
Mallomonas
0. uallesiaca

+ + +

+ + + +

D+ o+ (

Note: + + + means dominant species( dominance is greater than 10%) ;

=10%); + + (

S 3% ~9%); + ( <2%) ( )

3% t09%) ; + means rare species( dominance less than 2%) ; similarly hereinafte

+ + means familiar species( dominance between
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The number of phytoplankton species
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2.1.4
(P>0.05) 2.63 x10"cell + L' 1d W5

30 d W5 15.93 x10"cell « L',

( 2) -
2
Tab. 2 The change of vertical distribution at different time of culture of phytoplankton density
(10°/ cell * L.™") The density of phytoplankton

Ponds Layers 0 d 104 20d 30d 40d 50 d 60 d 70 d 80 d

Wl 30.2+1.5a 48.3+6.8a 81.3+22.1a 136.3216.1a 153+24.7a 102.3+31.1a 105.3+5.5a  53+5.6a  58.3£20.2a

W2 26.5+8.6a 49.5+6.6a 81.0£7.9a 136.6x12.6a 127.0£13.5a 101.0+35a 93.3+17.2a 43.0z11.5a 60.7+14.5a

DI W3 32.5+11.7a 53.7+8.la 76.3:15.8a 153.8+4.6a 132+14.3a 87.6+22.1a 86:12.8a  51.329.1a 72.6%7.1a

W4 35.3£16.6a 51.3:4.2a  82+20.% 143£8 8a  133.3£21.4a 95.6+43.1a 91%10.1a  37.3£2.5a 63.6+2.1a

W5  26.3+7.2a  54.3:5.7a 80.2z16.1a 156.6+14.2a 135.2+13.6a 116+24.3a 101.7218.8a 52£17.3a 60 £5.2a

Wl 41.548.9a 52.3+12.6a 74.6+7.2a 144.0223.5a 66.5£23.3a 51.3+7.4a 88.3+19.1a 99.5%14.6a 132.7+31.2a

W2 47.6£6.3a  63£15.3a  76.7£9.2a 130.0+21.6a 69.2+12.9a 58.0£29.5a 98.3%27.1a 96.2+18.6a 103+16.5a

D2 W3 47.3:4.9a 53.6+13.3a 82.7#3.1a 152%23.4a  50tll.1a 58.0+13.7a  83.716ta 9% +17a  116.6£10.2a
W4 43.3£9.6a 65 +13a 75.3+3.5a  141£27.7a  49:12.7a 60.0 +21a 90+13.4a  89.8%22.3a  103.6t4a
W5  49.7+4.4a  46.6:6.3a 85.6x7.la 159.3%19.1a 58.5£9.7a 59.6+30.8a 83.3:16.4a 87.2:+19.8a 97.3£8.1a
(P<0.05);

Note: The values within the same column with different lowercase letters denote significant difference( P <0.05 similarly hereinafter)
2.1.5 ( 3) 0d
4 (P>0.05) 4

(P<0.05) 3.0x10 cell « L™ 0d 30d D

15.8 x10" cell » L', D
D ( ) >C ) >B  ( ) >A
) o
2.1.6 ( 4) Di#
2-~3 N
10% °
o D2#
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3
Tab. 3 The chang of horizontal distribution of phytoplankton density

The density of phytoplankton( 10%cell + L")

Ponds Areas 0d 10d 20 d 30d 40 d 50 d 60 d 70 d 80 d

A 33.423.8a 43+9.1a  78.3+12.3a 139.2+15.3a 134.6+13.3a  90+21.7a  78.5+9.6a 43.4:6.4a 51.3+7.2a
31.8£3.9a  49.3£9.9b  80.6+10.8a 143.2+7.6a 128.2+16.9a 86.4x11.8a 81.2+1l.1a 46.8+8.6a 56.2+11.7a

B
D1
C  352+4.2a 52.2+5.9b 84.4+10.5a 153+14.2b 131.6+19.1a 118.2+18.3b 101.2+7.4b  45.6+5.7a 06 +14.9b
D 30 £5.8a 53.8+6.7b  96.2+12.2b 156 +11.5b 150 +21.2b 125.2+24.3b 104+9.7b  49.6+11.7a 69 £8.06b
A 46.6+10.7a 49.6+12.1a 75.2+£8.3a 140.8+13.8a 63.8+10.3a 41.4%6.1a 72.8+5.1a  95.8#8.6a 94.7+9.3a
0 B 46.6£12.2a 55.6 +8a 77.2£3.9ab  139.4£20.5a 56.2+12.6a 55.4£9.8a 94.8+21.5b 99.4+17.6a 99+13.7a
C  43.4+18.6a 60.426.6.5a 84.6+5.3h 148.4£13.9a 65x17.2a 67+11.2ab  76.6+10.3a 88.8+12.2a 108.2t17a
D 45 +10.4a 70.8+18h  85.3+6.7h 158 +12.6b  79.6+9.7b  81+15.7h  97.8+9.5h  89.4+16.5a 124.8+12.3b
£ . 1008
e I
; ; fE 80% B G0 K i # Platymonas subcordiformis
E £ é B ASE G BE Microcystis incerta
g % & 60% B R GERBREE N, oculata
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z —‘g RS 40% O /NEREE Oscillatoria tenuis
% 2 fE 8 /NEREE Chlorella vulgaris
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% E :::'{ 200 B AR ACHE Lobomonas sinensis
i é’ f_} 0% & @ i B8 Chaetoceros
g 0 10 20 30 40 50 60 70
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D1# #F 3t
= 100% -
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izomgd B B | B A i
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Fig.4  Succession of dominant species of phytoplankton in the filmdined shrimp ponds
2.1.7 2
20 d 20 d
. D1.D2 1.76 1.69. D1#
D2# o 2
Di# o
D1#. D2# 0.44 0.36(  4).
2.2
2.2.1 28 ( Protozoa) 16
( Rotatoria) 8 ( Copepode) 2 ( Larva) 2 N
( Vorticella campanula) ( Brachionus plicatilis)
( Cyclops vicinus) ;
( Strobilidium gyrans) ( Brachionus plicatilis) . ( Brachionus urceus) ;

( Vorticella) . ( Trochilia minuta) .

( Euplotes muscicola) . ( 5) .
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Tab. 4 The diversity index of phytoplankton communities in the film-ined shrimp ponds
Shannon-Weaner H- Simpson D
i /d Shannon-Weaner diversity index( H") Simpson index for dominance concentration( D)
fimes DI# D2# DI# D2#
0 0.79 0.83 0.62 0.46
10 1.76 1.54 0.28 0.45
20 1.56 1.47 0.49 0.43
30 1.73 1.75 0.45 0.29
40 1.91 1.88 0.61 0.34
50 1.91 1.86 0.37 0.23
60 1.83 1.81 0.59 0.27
70 2.04 1.92 0.26 0.53
80 2.32 2.18 0.25 0.28
Average 1.76 1.69 0.44 0.36
5
Tab. 5 Composition of zooplankton species in the filmdined shrimp ponds
Abundance of zooplankton at different time of culture
Species 0d 10d 20 d 30d 40 d 50 d 60 d 70 d 80d
Protozoa
Tokophrya
Strobilidium gyrans + + + + + + +
Trachelius ovum
Trochilia minuta + + + +
Tintinnopsts +
Coleps +
Hemiophrys + +
Euglypha
Halter grandinella
Euplotes muscicola + + +
D. corona + + +
Vorticella campanula + 4+ + + + + + + + +
Epistylis urceolata +
Acineta
Opercularis phryganeae
Ophryoglena atra
Rotatoria
Brachionus plicatilis +++ ++ 4+ + + 4+ + + + + + +
Brachionus urceus + + + + + + +++ +++ +
B. rotundiformis + + + + + +
E. senta +
A. priodonta +
C. adriatica
Synchaeta tremula +

Euchlanis dilatata

Copepode
Cyclops vicinus + + o+ o+
Microsetella + +
Other

Migration larva +




36 2015
2.2.2 2
20 d o
4~16 8 5) o
2.2.3
40 d o
N 20 d o
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_
E; 18 é T'J 120
S 15 E ;3 100
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Fig.5 Quantitative change of zooplankton species Fig. 6 Quantitative change of zooplankton density in
in the film- lined shrimp ponds the film- lined shrimp ponds
2.2.4 1
(P<0.05) (P>0.05) 0.425 x
10° cell « L' 20d  WI1.W3 W5 12.26 %
10° cell « L7
6) -
2.2.5 2 A.B.C.
D (P>0.05)
(P<0.05) . 0.42 x10° cell « L' 20d A D
12.92 x10%cell = L', D C B A
D >C >B >A .
2 3-7,
2.2.6 2 o
D1# ; D2# N
; D1# N
cD2# N X
D1# ; D2#
N N ( 7).
2.2.7 2 1
1 o D1# .D2# 1.46 1.39.
D1#.D2# 0.34 0.30.
D1# D1# 3-8),
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Tab. 6 The change of vertical distribution of zooplankton density

(10%cell * L™") The density of zooplankton at different time of calture

Ponds Layers 0d

10 d

20d

30d

40 d

50 d 60 d 70 d 80 d

D1

W1
w2
W3
W4
W5

6.20 £0.5a
7.00 0. 82ab
8.00 +1.41bc
9.50 £1.29¢d

15.50 £ 1a

15.50 +1a
16.50 +1a

6.00 £1.83a
15.25 +1.26a 5.00 £0.85a
5.25£0.96a
5.00 £0.81a
10.75 £0.96d 17.25+1.26a 6.25+1.71a

13.25+5.9a  8.00+1.83a
12.00 £8.4a  8.75+1.26a
14.25£2.21a  9.25+1.5a
10.00 £1.15a  9.25+1.7a
18.00 +8.26a 8.50 +2.38a

49.33£6.02a  53.00+4a 53.67 +18.71a 84.67 +12.66a
58.33£15.95a 60.12 £10.53a 55.66 £6.11a 93.66 £36.7a
57.33£3.51a 58.67£10.69a 59.66 £10.11a 119.60 +43.8a
58.67+11.5a 46.66 £4.93a 48.33+£9.01a 103.00 £26.5a
56.33£16.16a 52.00 £15.13a 43.00 £9.54a 122.60 £9.01a

D2

Wi
w2
W3
W4
W5

6.00 £1.22a
6.75£1.25a
8.00 £0.82b
9.25 +0.59¢
10.75 £0.5d

13.75 £2.22a 4.25 £0.96a
14.50 £1.29a 5.00 £1.42a

15.00 +2a

16.25+£1.5a 4.75+2.2la

4.25+1.5a

9.25+3.86a 8.00+1.63a
7.75+2.36a  8.25+0.96a
7.00 £3.55a  9.25+2.21a
7.75+4.11a  8.00£1.82a
16.75+2.5a 6.25+2.75a 9.25+2.06a 8.75+1.26a

39.67£4.01a 50.67 £5.73a 46.25 £11.02a 83.33 £15.04a
41.00 £6.08a 53.33+6.8a 60.75+8.26a 92.00 +33.8a
44.67+9.23a  54.00+la  66.00 +11.57a 116.00 +£52.3a
44.67 £11.9a 51.33 £1.53a 60.50 +11.73a 104.30 +27.3a
52.33£10.96a 55.00 £12.16a 60.25 £19.15a 119.30 £6. 11a

7

Tab. 7 The change horizontal distribution of zooplankton density

The density of zooplankton at different time of culture( 10%/ cell « L™")

Ponds Areas

0d

10d

20 d

30d

40 d

50d 60 d 70 d 80 d

D1

7.40£1.67a
8.00 +2a

8.20+1.78a

9.61 +2.07a

14.60 £1. 14a
15.80 £1.3a
15.60 £1.67a
16.4£2.19a

4.20 £1.3a
5.61 £0.89b
5.80 £1.48b
5.80 £1.48b

10.40 £7.05a  7.40 £2.07a
14.00 £3.6b  8.80+1.3ab
14.82+7.82b 9.00 £1.58ab
14.80 £5.4b  9.80 +0.83b

49.60 £11.17a 47.30 £4.35a 43.50 +3.13a 87.60 £15.56a
52.61 £11.54a 59.00 £11.11b 47.20 +11.8a 85.40£17.3a
64.33 £12.34b 55.41 £10.43b 63.20 £19. 11h 99.60 +26. 9ab
60.80 £6.87h 57.80+4.64h 57.80+8.7h  129.20 +28h

D2

7.4+2.3a
8.001.58a
8.41 £2.07a
8.80£1.92a

14.2£2.16a
15.21£1.3a
15.00 +1.87a
16.60 £2.61a

5.220.83a
5.22+1.92a
6.41 £2.2b
6.76 £1.92b

5.8+x1.3a  7.8+1.48a
6.20+1.92a 7.40 £1.14a
8.80£1.92b 10.00 £1.22b
12.00 £2.23¢  8.61 +1.14ab

41.4+£12.6a 42.6+2.43a  56+6.72a  87.46 £12.5a
47.61 +11.9b 43.22 +5.31a 70.00 £21.29h 82.20 +18.22a
38.52£5.34a 57.80£7.2b 51.00£9.43a 98.60 +24.9ab
48.42+6.94b 61.66+4.03b 72.12+2.73b 128.20 +29b

Fig
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. 7 Succession of dominant species of zooplankton in the film-ined shrimp ponds
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Tab. 8 The diversity index of zooplankton communities in the film-ined shrimp ponds
Shannon-Weaner H~ Simpson D
/d Shannon-Weaner diversity index( H") Simpson index for dominance cloncentration( D)
Time
DI1# D2# DI1# D2#
0 0.88 0.79 0.49 0.42
10 1.69 1.45 0.25 0.26
20 1.53 1.31 0.25 0.29
30 1.32 1.16 0.33 0.24
40 1.76 1.68 0.2 0.25
50 0.89 1.07 0.61 0.51
60 1.28 1.25 0.44 0.23
70 1.82 1.85 0.19 0.25
80 1.99 1.92 0.27 0.29
Average 1.46 1.39 0.34 0.30
2.3 . DI1#
40 d ; D2#
40 d 50 d o DI# .D2# 40 d
50 d D1# D2# 50 d o
( 8) o
7, 160 fan 7 7. 160 120 T,
o = 140 T = k| 12
£ 3w 3. £ 3 T
g = M 0~ 8 EZam} Jeo = 2
gﬁu—(“ 40{%% - | g
T 5 g~ T8 0 & =
£ R 20 8 % S g W07 SEE
Z im 20 2= £ = 20} 12 5=
(= i i = & & o F K= A~ 2 KD
5 0 0 1= & =0 0 3= 3
%2 0102030405060 70 8090 o % 5 0 1020304050 60 70 80 90
KA day/d KEL day/d
—a— FiglY = RS —A— Rl - IR
Phytoplank tons Zooplankton Phytoplanktons Zooplankton
8
Fig. 8 The relationship between zooplankton and phytoplankton
3
3.1 .
9 . 10
1
10
n 13 1~2.
14 15
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Spatial and Temporal Difference in Distribution of
Plankton in Film-ined Shrimp Ponds

Guan Renlei' > Xiang Yun ' Chen Zhaoming' Yang Shiping ' > Sun Chengbo '*
(1. Fisheries College Guangdong Ocean University Zhanjiang 524088 china; 2 Tropical Invertebrates Aquaculture Research Center of

Guangdong Colleges and Universities Zhanjiang 524088 china 3. Guangdong Yuehai Feed Group Zhanjiang 524017 China)

Abstract: The species quantity and spatial distribution of plankton during the shrimp culture cycle were observed
in plasticfilmined shrimp ponds from April to July 2012 at Haikou Hainan China to explore the spatial and
temporal differences in plankton distribution in the shrimp ponds. During the shrimp culture there were 46 species
under 8 phylums of phytoplankton in the shrimp ponds including 15 species under the phylum chlorophyta; 9 un—
der diatoms or cyanophyta; 2 under cryptophyta euglenophyta or dinoflagellates; 3 under xanthophyta 4 under
chrysophyta. The dominant species were mostly under chlorophyta and bacillariophyta at the early stage of shrimp
cutlure but mostly under cyanobacteria and chlorophyta at the mid and late stages. Their numbers of individuals of
the phytoplankton were increased spirally and to the maximum at the mid stage of the culture ranging from 3.01 x

107 to 1.45 x 10° cell /L. There were 28 species under 4 types of zooplankton: 16 species under protozoa 8 under
rotatoria 2 under copepods and 2 species of larvae under other types of zooplankton. The dominant species were
mostly under protozoa rotatoria and copepods at the early stage of culture but mostly under protozoa and rotaria at
the late stage of culture. The density of zooplankton increased gradually over time at the range of 0.49 x 10° cell

L™" ~10.4 x 10’ cell » L™". Spatial distribution of plankton had no significant difference in vertical distribution
(P> 0.05) but had significant differences in horizontal distribution ( P <0.05) with the total number of individ—
uals of plankton being in the order of D ( central area of the pond) > C ( near the central area) > B ( near the
marginal area) > A ( marginal area) area. The indexes of both diversity and dominance concentration of plank—
ton were lower in the shrimp ponds ranging betweenl. 69 ~1.76 and 0. 36 ~0. 44 for phytoplankton respec—
tively and 1.39 ~1.46 and 0.3 ~0. 3 for zooplankton respectively. Spatial and temporal differences in plankton
distributionindirectly reflected the change of water quality in the filmdined shrimp ponds.
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