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(a)Sudan grass pond; (b)formula feed pond

Species composition of phytoplankton in ponds fed by Sudan grass and formula feed
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Fig. 2 The density and biomass of phytoplankton in ponds fed by Sudan grass and formula feed
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Fig. 3 The biodiversity index of phytoplankton in ponds fed by Sudan grass and formula feed
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Fig. 4 Species composition of zooplankton in ponds fed by Sudan grass and formula feed

(a)Sudan grass pond; (b)formula feed pond
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Fig. 5 Density and biomass of zooplankton in ponds fed by Sudan grass and formula feed
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Tab.1 Isotopic compositions and C/N ratios of food web components in ponds fed by Sudan grass and formula feed
MR P A ) 8"C/%o 5""N/%o Cl% N/% C/N
pond type sample category
HFHE S, sudanense HFHE S, sudanense —12.96+0.35 1.58+0.40 26.58+3.8 10.60+1.6 2501
¥ift  Cidella —-11.97+0.17 5.46+0.51 41.76+4.1 13.01+1.4 32:1
H3kii  M.amblycephala ~12.11+0.27 5.10+0.28 39.7243.7 13.01+1.8 3.1:1
i A.nobilis ~19.15+0.32 7.24+0.54 38.73+1.9 12.10+1.3 32:1
% H.molitrix ~18.72+0.43 6.77+0.45 38.8442.5 12.22+1.7 32:1
POM ~15.26+0.32 4.68+0.57 0.86+0.05 0.120.04 7201
VIR sediment —23.79+0. 14 2.03+0.33 2.44+0.24 0.23+0.05 106 : 1
ATHARL formula feed ATk formula feed 22373038 4.02+0.28 22.19£1.7 17.29+1.6 13:1
it Cidella —22.78+0.23 6.25+0.18 41.08+2.7 12.74+1.3 32:1
H3kii  M.amblycephala ~22.99+0.45 6.79+0.32 38.7443.2 12.04+1.6 32:1
i A.nobilis —27.11+0.27 7.38+0.42 41.53+2.4 13.03+1.2 32:1
% H.molitrix —28.41+0.30 6.92+0.56 4220427 13.01+1.5 32:1
POM -25.52+0.29 3.87+0.22 0.76+0.13 0.07+0.01 103 : 1
VIR sediment —24.61+0.12 2.7740.18 2.44+0.29 0.22+0.03 11.1:1
Fr 1 2198 NI 43 5 6.25%0 « 6.79 %o . 8 . -
a o
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S N 5 N 1t sediment
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BEFIBEAC : N h3.2 0 1, POMIJIC : NNy 26 24 -22 20 -18 —16 —14 -12 -10
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£y o NI, . g > . : 8 (b) [k i
A St 3H R A SK B C : N 3.2 01, . + M.amblycephala
BEEIC - N#J 3.2 : 1, POMBIC : NN10.3 ¢ 1 £ 7 + Hmoltmx ——
- . 2 6 i S0 Nl
DUFRHIAIC - N 11 ¢ ] %5 A.nobilis C.idella
Sw j
2 E A E F 3 I
24 FAMEFRRRRGENRYMEEE g 4 . ¢ ATGR
. R POM formula feed
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The effects of two nutrient sources on the plankton community structure and
C/N trophic shift in Ctenopharyngodon idella poly-culture ponds

WANG Longsheng ', ZHOU Qiong "**",  XIE Congxin **, SHEN Minghua "**,
ZHOU Gengen '*’, HE Xugang >, LI Dapeng ">’

(1. Key Lab of Freshwater Animal Breeding, Ministry of Agriculture, College of Fisheries,
Huazhong Agricultural University, Wuhan 430070, China;
2. Freshwater Aquaculture Collaborative Innovation Center of Hubei Province, Wuhan 430070, China,

3. Hubei Provincial Engineering Laboratory for Pond Aquaculture, Wuhan 430070, China)

Abstract: To figure out the nutrient cycling process and energy conversion efficiency of major biogenic elements
in grass carp (Ctenopharyngodon idella) poly-culture ponds, this study investigated the potential effects of two
different foodstuff sources (Sudan grass S. Sudanense, and formula feed) on the plankton community structure, and
C/N trophic shift in grass carp poly-culture ponds using analytical techniques of stable isotope (5"°C and §'°N) and
C/N ratio. Our results showed that two feeding modes yielded no statistically significant impact on the community
structure of plankton, but the feeding mode with Sudan grass helped promote the plankton growth in the water
column. In the ponds fed with Sudan grass, Sudan grass contributed 84% and 6.8% of energy to herbivorous and
filter-feeding fishes (silver carp H. michthysmolitrix and bighead carp 4. nobilis)), respectively. Moreover, Sudan
grass contributed 7.4% of energy to particulate organic matter. In the ponds fed with artificial feed, herbivorous
fish derived 70.4% of energy source from formula feed. Formula feed contributed 5.1%, 8.1% and 12% of energy
source to bighead carp, POM and sediment, respectively. Our findings suggested that, first of all, the carbon and
nitrogen elements of two foodstuff sources were utilized by herbivorous fish (grass carp and blunt-snout bream M.
amblycephala), and then transferred the nutrients to filter-feeding fishes through the pathways of plankton, residual
feeds and fish feces. Ultimately, the biogenic elements were dedicated to the sediment. In contrast with formula
feed, the nutrient of Sudan grass could be more utilized by cultured fish than that deposited in the sediment. The
trophic transfer was slower in ponds fed by Sudan grass than that in ponds fed by formula feed. Energy transfer of
cultured fish was extremely relevant to foodstuff sources. In particular, the conversion efficiency in Sudan grass
ponds was higher than that in formula feed ponds.

Key words: Ctenopharyngodon idella; pond culture; nutrients cycling; conversion efficiency; C/N ratio; stable
isotopes
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