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Abstract; Stable isotope tracer technique was employed to study faeces-sourced nitrogen transferring from silver carp ( Hypophthal-
michthys molitrix) and tilapia ( Oreochromis niloticus) after feeding on Microcystis in aquatic ecosystem, when nutrients concentra-
tions and plankton biomass were determined by the tracers. Nutrients analysis indicated that nutrients contents in tilapia group in-
creased rapidly at the end of the experiment, while there was no obvious difference between silver carp group and control group.
Some nutrient contents in silver carp group were even less than those in control group. What’s more, generally concentrations of
suspended solid, chlorophyll-a content and phytoplankton cell density in fish group were higher than those in control group. The
three parameters mentioned above of tilapia group became significantly higher than those of the rest groups in the mid-stage of the

experiment. Phytoplankton biomass showed a slight decrease after the introduction of fish, and then phytoplankton biomass in-
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creased rapidly. The maximum biomass of tilapia and silver carp were 7.4 and 4.5 times higher than those of control group when
cyanobacteria and green algae were the main food. With filter behavior prolonged, the biomass of zooplankton in both fish groups
reduced sharply. At the end of the experiment, zooplankton became scarce in the tilapia group. Stable isotope analysis indicated
that, after microcystis-feeding, >N stable isotope ratio increased significantly in fish muscle, dissolved NH,' , phytoplankton, zoo-
plankton, sedimentary debris and snail ( Bellamya aeruginosa) on the first day. During the experiment, '>N isotope ratio of tilapia
muscle was consistently higher than that of silver carp, and '*N isotope ratios of above parameters in fish group were invariably
higher than those in control group. >N stable isotope ratio of dissolved NH," , phytoplankton and zooplankton in both fish groups
reached their maximum values at the beginning of the experiment, while >N isotope ratios of sedimentary debris and snail reached
their peak point on day 5 and day 10, respectively. Significant difference was found in absorption efficiency of microcystis-feed be-
tween two types of fish. The maximum "N isotope ratios of silver carp appeared in day 5 with the value of 36.22%, while tilapia
reached its peak value of 151.53%o in day 15 and the peak value is 4.2 times higher than that of silver carp group. The result of
the experiment indicated that faeces-sourced nitrogen went directly into water column after feeding on microcystis, taking part in nu-
trition cycle, finally stimulated the bloom of algae.

Keywords : Microcystis; stable isotope; silver carp; tilapia; faeces-sourced nitrogen; transformation
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Fig. 1 The variations of nutrient contents during the experiment
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Tab. 1 The variations of phytoplankton community structure and biomass during the experiment

%1 d/(mg/L) %5 d/(mg/L) %510 d/(mg/L) %15 d/(mg/L)
ES ‘ Bk , Bk , Bk ‘ Bk
AL BT WIRAL BERAL . WIRAL BEEAL o WAL BEEAL
WHE
{49538 ( Microcystis spp. ) 3.21 221 1.23 3.74 9.58 12.61 15.08 78.10 116.49 6.63 32.10 61.04
JKAEAE NS (Anabaena flos-aquae)  0.16  0.11  0.06 0.33  2.33  3.44 1.14 10.30 20.63 1.11  6.29 9.34
SP-5438 ( Merismopedia sp. ) 0.27 0.16 0.10 0.46 1.67 2.16 0.54 3.04 534 0.5 3.01 4.82
Bl ]
Wi ( Cryptomonas spp. ) 0.43 0.32 0.22 0.8 1.35 2.34 0.8 1.07 1.45 0.85 1.11 1.57
|
WiAT-5 ( Fragilaria spp. ) 0.67 0.65 0.65 0.44 0.39 0.37 0.43 0.34 0.33 0.41 0.32 0.39
JNFRE ( Cyclotella sp. ) 0.0 0.02 0 0.06 0.04 0 0.03 0.04 0 0 0 0
G
BRI (Pediastrum spp. ) 0.04 0.04 0.05 0.42 3.8 58 202 8.8 12.81 1.46 825 11.56
LA WS ( Scenedesmus oblignus) — 0.28  0.29  0.26  0.73  4.03 8.03 1.71 5.41 12.93 1.27 4.64 11.08
E I # ( Schroederia sp. ) 0.02 0.02 0.02 0.04 0.03 0.04 063 231 402 038 1.11 3.17
83 ( Cosmarium spp. ) 0.11 0.08 0.11 0.14 1.14 2.24 0.48 1.92 4.34 0.44 1.66 3.91
# B3 (Actinastrum sp. ) 0.04 0.02 0.01 0.07 0.17 0.11 0.15 0.54 0.99 0.13 0.64 1.07
+F38 ( Crucigenia sp. ) 0.0 0 0 0.03 0 0 0.05 0 0 0.01 0 0
U 134 ( Tetraedron spp. ) 0.23 0.11 0.14 0.71 2.01 3.68 1.02 4.02 6.09 1.14 4.04 6.02
DU 34 ( Tetrastrum sp. ) 0.32 0.25 0.37 0.62 2.0 501 1.74 506 10.06 1.61 4.69 11.68
B8 ( Kirchneriella sp. ) 0.11 0.06 0.03 0.07 0 0 0.07 0 0 0.04 0 0
L4 (Ankistrodesmus sp. ) 0.72 0.6 0.67 2.21 4.19 9.21 2.17 6.18 11.04 1.39 5.33 10.56
25 B9 ( Coelastrum spp. ) 0.02 0.01 0.01 0.19 0.09 0.12 0.11 0.04 0.09 0.03 0 0
SRR 6.65 4.96 3.93 11.22 32.90 55.18 28.22 127.00 206.61 17.40 73.20 136.21
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Tab. 2 The variation of zooplankton community structure and density during the experiment

%51 d/(ind. /L) %5 d/(ind. /L) %510 d/(ind. /L) %515 d/(ind. /L)

e A B S B AR W ¢ R S
B

T4 ( Nauplius) 105.8 72.0 34.0 103.4 3.0 1.8 112.6 5.0 0.8 101.2 3.4 0.2

B R4 ( Nauplii) 9.2 6.0 10.0 23.4 2.0 0.6 28.2 5.6 1.6 25.0 40 04
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Gk % ( Cyclops) 0.9 05 07 16 08 08 36 1.8 02 08 20 02
YIS
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Fig. 3 8N values of biota and nonbiota of different groups during the experiment
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Tab. 3 Repeated-measures ANOVA of several biota and nonbiota at different times

£ty Fif Fisf ] THAEH
S8
F P F P F jd
Py 31.345 0.000 16. 833 0.019 32.084 0.017
P o 142.168 0.000 51.762 0.011 6.392 0.038
P nus) 51.446 0.000 41.297 0.000 1.948 0.156
P (1p) 16. 541 0.000 91.414 0.011 4.572 0.038
P top) 9.220 0.000 66.362 0.015 0.599 0.774
P(no;) 17.680 0.003 299.874 0.000 3.701 0. 061
P (o) 49.003 0.000 66.772 0.040 1.543 0.259
P (por) 3.026 0.000 21.402 0.057 3.701 0. 000
P cna 16.441 0.004 50.762 0.019 0.789 0.648
SS 17.314 0.005 78.496 0.013 1.738 0.257
C 37.739 0. 000 48.125 0.020 6.030 0.020
8" N s 169. 594 0.000  187.060 0.000  202.642 0. 000
8" N i) 626.199 0.000 541.512 0.001 554.860 0. 000
8" N (e 303.474 0.000 489.930 0.000 505.552 0. 000
3" N gt 550.209 0.000 586.493 0.000 518.691 0. 000
3" N s 480.304 0.000 335.250 0.000 314.724 0. 000
3" N ) 153.592 0.000 145.783 0.000 204.635 0. 000
4 A5 U5 A AT RN 2 AR IR 130 36 H (B R 6 6 3
Tab. 4 Correlation analysis of several biota and nonbiota N stable isotope rates
MEH 2H 5 8N i) 8" Nmmanze) 3" Nsuanm) 8" Niaumm)
8" N k) Xof B ZH 0.208 —
i £ 21 0.841°* —
Bl 0.563 * —
8" N sz Xof B2 0.479 0.438 -
fife £ 21 0.834 0.767* —
DAt 0.832 0.914* -
8" N (e ) Xt R ZH 0.019 0.057 0.451 -
fie £ 2 -0.799* 0. 191 0.250 —
B4 -0.954 " 0.732 0.561 —
3N g X HE 20 0.491 -0.454 -0.029 -0.436
il £ 21 -0. 160 0.033 0.258 0.850*
PRl 0.603 0.432 0.534 0.796 *

* N FE S, P <0.05.
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