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The contribution o size fractionated algae to biomass and
primary production o phytoplankton in rotifer culturing ponds

ZHAO Wen', L1 Xiao-dong'?, XU Ji-jun*
(1. College d Life Sciences & Biatechnology, Dalian Fisheries University, Dalian 116023, China;
2. Panjin Photosynthesis Fisheries Ltd Co, Panjin 124010, China)

Abgtract : Primary productivity , biomass and chlorophyll-a of size fractionated phytoplankton (<0.2Im, <2Um
and < 200 U m) were estimated in three ponds. The ratio of the concentrations of chlorophyll-a of the
phytoplankton to the total chlorophyll-ain the corresponding size of pico- (<24 m) , nano- (220 m) and micro-
(20-20u m) in the experimental ponds 14 was 3. 7%, 82. 9% and 13. 4 %, respectively. The ratio of the
production of size fractionated phytoplankton to the total phytoplankton production corresponding to pico-, nano-
and micro-algae were 13.6 %, 66 % and 20.4 %, respectively. The ratio of the concentrations of chlorophyll-a
o the phytoplankton to the total chlorophyll-a in the corresponding size of pico- (<2U m) , nano- (2- 20 m)
and micro- (20 - 204 m) in the experimental ponds 11 was 4.5 %, 16.1 % and 79.4 %, respectively. The ratio
of the production of size fractionated phytoplankton to the total phytoplankton production corresponding to pico-,
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nano- and micro- algae was 9. 0%, 78. 9% and 12. 1%, respectively. The ratio of the concentrations of
chlorophyll-a of the phytoplankton to the total chlorophyll-a in the corresponding size of pico-, nano-and micro-
algae in the experimental ponds 15 was 4.7 %, 22.3 % and 73.0 %), respectively. The ratio of the production of
size fractionated phytoplankton to the total phytoplankton production corresponding to pico-, nano- and micro
algae was 12. 4%, 60. 8% and 27. 8 %, respectively. Nano-algae are important producers in ratifer culturing
ponds ecosystems.

Key words: sizefractionated phytoplankton; alga picoplankton; chlorophyll-a; primary production; rotifer-
culturing pond; ecosystem
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mL ™Y a b (x10° 19 55cm, pH 8.7 9.99
pnf) :c @nf) ;d 14*% 11* 15%3 CoD
(10 50 );e 10 50 20.81 18.99 26.50 mg-L "' NH,-
5 N 0.811 2.160 1.894 mg-L *%;
PO4- P 0.064 0.031 0.108 mg-
2.1 LY D
13.4 20.0 ,
1
Tab.1 The basic stuation o experimental ponds
it rotifer culturing ponds
ttem 14* 11* 15*
()
Water temperature 15.10+2.10 16.00 % 2. 00 16.40+2.60
DO(mg-L ) 9.08 +2.57 8.60+1.27 7.40+2.38
pH 9.24+0.48 9.05+0.12 9.06+0.24
trmargr’gz 30.80+10.80 31.00+3.00 36.00+10.80
oD (mg'L Y 20.81+7.09 18.99 +5.36 26.50 8.10
NH“',Nl 0.81+0.580 2.16+0.878 1.89+2.030
(mg-L ")
NOs- N 0.149 +0. 107 0.637+0.156 0.288+0.114
(mg-L ™)
NOz',Nl 0.032+0.028 0.043+0.006 0.032+0.017
(mg-L ™)
POu - P 0.064 +0.028 0.031+0.026 0.108+0.111
(mg:L ")
2.2
20% 15% 28.5% 5 23
2 2 14" 20 200Um 2 20U m , , ,
0.45 2Um 0.2 0.45Um
19% 68% 10% 3%, 2.4
13% 11° 20
2000m 2 20Mm 0.45 2Udm 0.2 0.45Um 4 ( Chlordla
70% 24% 4% P.) (Westdlla sp.) ( Chlamydomonas
2%, P.) ( Chloromulina sp.)
6% 15" 20 200Mm 2 20Mm 0.45 2 (Nannochloropsis ocul ata)
Mm 0.2 0.454m 14% 5 13
46% 39% 12% 3%, 4h, 125kg
15 % ,
2.3 , , 1
— 14% 15" —
3 14" 11" 1573
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2 a
Tab.2 The concentrations o chlorophyll-a and total chlorophyll of
size fractionated phytoplankton in rotifer culturing ponds pgL?t
date of sampling
ponds items 3-5 7-9 13- 15 17- 19 21- 23 average
14* 2 m Chl-a 4.56 7.14 1.82 6.89 3.99 4.88
ch-(a+b+c) 6.10 8.11 2.23 8.44 5.27 6.03
2'm Ch-a 125.70 14.78 1.40 6.61 2.05 30.11
Ch-(a+b+c) 544.95 15.87 6.58 24.11 6.23 119.55
0.4¢4mChl - a 0.46 0.44 0.20 1.29 0.34 0.55
ch-(a+b+c) 0.53 0.86 0.77 3.26 2.88 1.66
0.3 m Chl-a 0.18 0.44 0.75 0.28 2.25 0.78
Ch-(a+b+c) 1.11 0.86 4.86 3.36 7.92 3.62
Y Chl-a 130.9 22.8 4.17 15.07 8.63 36.32
SCh-(a+b+c) 552.7 25.7 14.44 39.17 22.3 130. 86
1% 20 m Ch--a 52.17 77.22 48.43 140.95 170.65 97.8
Ch-(a+b+c) 74.07 110. 47 70.05 183.22 247.72 137.11
2'm Ch-a 12.49 17.00 13.72 15.04 40.57 19.76
ch-(a+b+c) 37.45 30.53 49.92 23.26 62.96 40.82
0.4% m Chi-a 1.80 - 2.97 1.47 5.66 2.97
Chl-(a+b+c) 40.15 - 15.29 4.27 9.76 17.37
0.3 m Chl-a 7.19 1.71 0.82 1.79 1.51 2.60
ch-(a+b+c) 27.36 3.26 2.20 4.25 8.84 9.18
ycChl-a 73.65 95.73 65.94 159. 25 218. 39 123.22
SCh-(a+b+c) 179.03 144.26 137.46 215.0 329.28 204. 48
15% 20 m Ch-a 19.77 104.92 357.59 101. 40 4.57 117.65
ch-(a+b+c) 26.94 146.73 511.73 155.02 6.92 169. 47
2'm Chl-a 2.67 43.84 29.04 100. 72 3.23 35.90
ch-(a+b+c) 4.60 59.14 37.10 141.51 15.46 51.56
0.4% m Chi-a 1.09 1.97 17.45 7.15 1.25 5.78
ch-(a+b+c) 5.77 4.66 87.12 11.61 8.82 23.59
0.3 m Chl-a 1.33 0.92 4.04 1.03 1.51 1.76
Chl-(a+b+c) 8.27 1.12 17.57 2.75 8.84 7.71
> Chl-a 24.86 151. 65 408. 12 210.30 10.56 161.10
SCh-(a+b+c) 45.58 211.65 653. 52 310. 89 40.04 252.33
3
Tab. 3 The primary production o size fractionated phytoplankton gcL %dt?
U m)
ponds date <200 <20 <2 <0.2
05-07 0.0078 0.0063 0.0009 0.0001
0513 0.0082 0. 0065 0.0011 0
0521 0.0075 0.0059 0.0012 0
1* 058 0.0102 0.0089 0.0008 0
0522 0.0163 0.0136 0.0015 0.001
05-05 0.0045 0.0032 0.0007 0.001
0519 0.0161 0.0116 0.0019 0
0523 0.0021 0.0016 0 0
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4
Tab.4 The density and biomass of plankton in rotifer culturing ponds

phytoplankton zooplankton
ponds (10%ind-L - Y (mg-L" Y (10%nd-L - Y (mg-L Y
density biomass density biomass
14* 8.33+6.82 59.73+49.31 3.51+4.39 9.77+6.03
1* 3.83+0.84 50.28 +21.66
5% 4.53+1.13 115.0 +53.95 4.10+5.34 3.09+3.88
2.5 (3.43+1.05) x10%nd-L " * (2.43+0.68) x10°
ind-L"* 6.05 6.00
5 14" 11* 15" 4.24mg-L "1t
(3.46 +1.14) x 10%nd-L"*
5
Tab.5 The density and biomass o pico- phytoplankton in experimental ponds
14* 1* 15*
det (10%nd-L " %) (mg-L" % (10%nd-L " %) (mg-L" Y (10%nd-L " %) (mg-L™ Y
e density biomass density biomass density Biomass
4.24 7.41 2.81 4.91 1.78 3.11
- 3.61 6.31 2.45 4.29 3.13 5.47
13- 15 2.18 3.82 2.57 4.49
17 - 19 2.78 4.87 3.89 6.81 2.23 3.9
21- 23 4.47 7.83 4.56 7.98
average 3.46 6.05 3.43 6.00 2.43 4.24
2.6 COD a
1,2,3 , a 3.7% 82. 9%
COD 13.4%
a5 ——CD  —&—APP 15 = 13.6% 66% 20.4% 117
30 ¢ I" a
Tt 1" %
=) 13 Z a 4.5% 16.1% 79.4 %(
téo 20 %
Pl 12 < 6)
gwf K
5 1! #
0 L : : o & 9.0% 78.9% 12.1% 15"
3 7 13 17 21 a
H#l/d date
a 4.7 % 22.3% 73.0 %
1 14* coDp 12.4 %
Fig.1 The dynamics of the APP density and 60.8 % 27.8 % , 3
COD in Pond No. 14 ,
3 , 60.8% 78.9 %:;
#
0.2 2um 2 20Um 20 200 m 20%( 14 91.4%,
(pico-) ).
(nano-) (‘micro-)

14*
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Tab.6 Comparison o chlorophyll-a concentration and primary production in
size fractionated phytoplankton
micro- nano- pico
ponds item total content GgLh (%) @oL™h (%) @oL™h (%)
content percent content percent content percent
# afigL™h
14 chiorophyi-a 36.32 4.88 13.4 30.11 82.9 1.43 3.7
gL
chiorophyll conterts 130.86 6.03 4.6 119.6 91.4 5.28 4.0
-1 -1
. (gC-L°"=d™) ¢ go78 0.0016 20.4 0.0052 66 0.0011 13.6
primary production
-1
11* atig:L ") 123.22 97.89 79.4 19.76 16.1 5.57 4.5
chlorophyll-a
gL
chlorophyil contents 204. 48 137.11 67.0 40.82 20.0 26.55 13.0
-1 4- 1
. (gC:-L""d") ¢ o133 0.0016 12.1 0.0105 78.9 0.0012 9.0
Primary production
-1
15* aflg:L") 161. 10 117.65 73.0 35.90 22.3 7.54 4.7
chlorgphyll-a
gL
chlorophyll contents 252.33 169. 47 67.2 51.56 20.4 31.30 12.4
-1, - D
o (gCL d) 4 o076 0.0021 27.8 0.0046 60.8 0.0009 11.4
primary production
( Laond [® [9] [11]
) 14*
117 15" a
3.7% 13.6 % 4.5% )
9.0% 4.7% 11.4% , ,
: 14* :
15" , ,
(2 ZQJ m) ; ’ ’
a 1.43 7.54i¢g-L*! ’
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