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Fig. 1 Sketch of enhancement region in the Meiliang Bay
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Fig. 2 The signatures of §"°C and 8'°N of a few food sources inside and outside the fish pen of the Meiliang Bay of the Taihu Lake

a, b, ¢ and d indicate differences in isotopic properties of zooplankton, benthos, phytoplankton and POM
inside and outside the fish pen, respectively. * indicates significant difference (P<0.05).
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Tab.1 The signatures of 3"C and 6"°N of consumers in the food web inside and outside the fish pens of the Meiliang Bay
3"3C/%o 8" N/%o
FIZK species 9 Py I 51 A 4 I 51
inside the fish pen outside the fish pen inside the fish pen outside the fish pen

WeAEf8 Abbottina rivularis —23.36+0.44 —22.97+0.98 18.56+0.72 18.83+0.60
D1 [C% Hemiculter bleekeri —23.35+0.24 —23.77+1.45 17.60+0.5" 15.90+1.41
KAR A Protosalanx hyalocranius ~21.39+0.30 -22.01+0.86 19.59+1.77 19.1240.81
J1%% Coilia nasus -21.59+0.73 -21.46+0.93 19.31+0.51 19.16+0.61
MEENT Sarcocheilichthys nigripinnis -22.26+0.94 -22.01+0.18 18.21+0.30" 19.22+0.42
LIHE R A Cultrichthys erythropterus —20.73+0.44 ~20.81%0.15 19.90+0.72" 18.16+1.31
ks Hemibarbus maculatus -22.09+0.71"" —20.94+0.45 18.27+0.28 18.63+0.78
AR WRJR Bellamya sp. ~22.04+0.36" ~21.15+1.05 15.78+0.49™ 14.18+0.64
it Pelteobagrus fulvidraco —22.84+0.75 —23.47£0.59 19.16+0.95 18.60+£0.20
i Carassius auratus —22.56+0.64" —21.51+0.76 17.82+0.63 17.70+0.73
il Cyprinus carpio —21.63+0.49 —21.02+0.84 17.48+0.18 17.73+0.25
fif Hypophthalmichthys molitrix ~23.50+0.56" —26.63+1.62 16.15£1.30" 13.82+2.51
F M Pseudorasbora parva —22.05+0.78 —21.93+1.56 17.99+0.58" 18.47+1.89
Fhi B G 0F 58 10 Mugilogobius myxodermus ~23.25+0.97 ~22.28+0.59 19.92+0.82 19.39+0.64
H ARVBEF Macrobrachium nipponense —-21.08+0.48 —-20.96+1.03 18.51+0.63" 18.07+0.40
U Toxabramis swinhonis —23.05+1.42 ~23.28+0.98 16.84+1.07 17.460.50
A3k filj Megalobrama amblycephala —21.83+0.53 —22.89+0.91 17.7943.20 10.72+0.62
LR UR R AL Tridentiger trigonocephalus —22.89+0.52" —21.47+0.42 18.10£0.78 18.39+0.42
MY Acheilognathus chankaensis —22.43+0.29 —22.41+0.13 17.09+0.24" 16.62+0.35
F i H Y Exopalaemon modestus —21.65+0.54" ~20.89+0.91 18.32+0.74 18.10+0.84
i Aristichthys nobilis —22.54+0.63"" —24.21+1.04 16.37+1.717 18.07+0.80
T-BEWIEF 5 6 Rhinogobius giurinus —24.524+0.47" ~23.01+0.94 18.40+0.46 18.09+0.27
2 Hemiculter leucisculus -23.25 -21.53+0.47 17.70 15.07+0.33
IKECHEA Culter dabryi —20.61+0.21 —23.83 19.96+0.37 14.65
KSR JEH Paramisgurnus dabryanus -25.53 —20.46 5.00 9.82
KEERT Acheilognathus macropterus -21.93+0.33 -24.62 17.93+0.46 19.45

Pk Misgurnus anguillicaudat2us —23.20+1.05 —22.92+1.52 6.80+0.80 13.66
Lfil i i) Paracanthobrama guichenoti -22.51 -23.89 18.58 17.29

T #3271 P [R] 62 2% A 5 ) BT &0 22 57 (.35 (P<0.05), ** 3R/ 2 54l 1 3 (P<0.01).
Note:* and ** mean significant (P<0.05) and extremely significant (P<0.01) difference between fish inside the fish pen and outside the fish pen, respectiely.
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Tab. 2 The biological data of consumers in the food web inside and outside the fish pens of the Meiliang Bay
[ FEl 9 inside the fish pen W [l 4F outside the fish pen
S species ML REKIEE/mm  REEH/g FE i EEKFEFE/mm  REEH/g
number of body length weight number of body length weight
samples range range samples range range
WAL t8. Abbottina rivularis 11 50.59-110.71 1.3-25.1 2 80.83-97.00 9.9-16.7
& Hemiculter bleckeri 6 108.41—156.13" 21.0—53.8 27 83.71—127.39 7.6—27.3
KA Protosalanx hyalocranius 8 75.72—181.35  2.2-37.9 11 80.35—177.24 2.9-25.2
J18% Coilia nasus 117 83.62—274.94 1.9-92.6 81 74.73—244.86 1.1-66.5
MEEE Sarcocheilichthys nigripinnis 5 69.89—72.93"  6.4—7.3 4 77.59—85.80 9.3—11.1
L1685 Cultrichthys erythropterus 24 143.84—328.07"  36.8—620.1 10 108.21—230.97 15.5—187.5
AL Hemibarbus maculatus 11 162.52—257.77  73.1-310.3 13 168.84—264.17 95—290.8
W2 Bellamya sp. 31 - 1.5-5.3 15 - 2.3—4.0
it Pelteobagrus fulvidraco 11 124.71-214.08 28.0—154.4 1 187.07 115.1
il Carassius auratus 32 82.94—264.83  20.0—666.35 26 107.40—240.66 48.5—465.7
i Cyprinus carpio 13 245.35-438.35 374.2—2327.1 6 318.98—472.39  1363.8—3469.5
€ Hypophthalmichthys molitrix 17 160.71—241.99  69.1—269.7 9 129.78—260.70 39.3—407.2
FZ Mt Pseudorasbora parva 78 49.76—104.05  1.8-22.5 13 59.72—104.87 4.2—18.6
B Be B T 240 Mugilogobius myxodermus 2 66.68—72.76 4763 3 51.33—72.09 3.4-8.8
HAREF Macrobrachium nipponense 92 21.08—67.17 0.31-10.04 25 33.88—58.32 0.8—9.3
& Toxabramis swinhonis 15 86.26—133.09 4.7-21.61 2 109.45—132.88 11.9-21.5
13kt Megalobrama amblycephala 8 152.54—264.56  94.51—428.2 2 148.22—206.81 66.7—218.7
SLEEUR R {0 Tridentiger trigonocephalus 8 43.85—61.29 2.0—4.7 10 37.15—67.71 0.9-7.5
MY Acheilognathus chankaensis 21 37.57-76.11" 1.2-9.6 3 62.33—69.01 53—6.4
75 il F1F Exopalaemon modestus 72 27.6—60.07 0.37—4.9 84 23.09—59.29 0.2—3.4
8 Aristichthys nobilis 25 67.59—269.91"  5.4—469.8 14 94.64—325.41 18.0—457.0
F IR WIHR jE i Rhinogobius giurinus 11 40.83—56.2 1.2-3.91 7 37.50—71.81 0.6—6.8
2 Hemiculter leucisculus 2 118.41 14.8 3 — -
KA Culter dabryi 13 125.63—317.07  24.0—509.7 1 211.67 154
KIERIJe b Paramisgurnus dabryanus 1 145.02 32.54 1 - -
K& Acheilognathus macropterus 32 50.5—102.85 2.6—27.0 1 110.07 33.6
Y8R Misgurnus anguillicaudatus 9 93.29—163.33  8.59—53.1 2 131.69—143.47 23.2-24.2
3w i) Paracanthobrama guichenoti 1 175.41 84.5 1 184.13 103.7

T #2705 190 Bl PN K 5 I L A1 22 57 3 (P<0.05), **30R 22 Rl 1L 35 (P<0.01).
Note:* and ** mean significant (P<0.05) and extremely significant difference (P<0.01) between fish body length inside the fish pen and

outside the fish pen, respectively.
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Fig. 3 Trophic level of consumers inside and outside the fish pens in the Meiliang Bay
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Fig. 4 Structure of the food web in the Meiliang Bay based on stable isotope characteristics
a. The food web outside the fish pen; b. The food web inside the fish pen.
The consumer standard deviation is not marked in the figure for visualization.
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Tab.3 Trophic niche variables of fish communities inside
and outside the fish pens of the Meiliang Bay
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parameter inside the fish pen  outside the fish pen
CR 3.93 8.84
NR 3.72 5.07
TA 8.47 22.25
CD 1.30 2.01
MNND 0.48 0.92
SDNND 0.37 0.84

H:: CR-8"C L Fil; NR-8"N Ji[l; TA-MZ B BE L, CD-F3
B S, MNND- - 2755 4830 1 B ; SDNND-15c 4830 I B AnifE 5.
Note: CR-8'*C range; NR-8"°N range; TA-total area; CD-distance to
centroid; MNND-nearest neighbor distance; SDNND-standard deviation of
nearest neighbor distance.
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Fig. 5 Food web structural excursions of communities within the Meiliang Bay fish pen
relative to those outside the fish pen
The arrow direction in the figure represents the difference of angles; The circle indicates the magnitude of the change;
Outward direction represents the overall direction of excursions, and the outer arcs indicate their 95% confidence intervals.
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Differences in the structure of food webs inside and outside the
ecological stocking area of silver carp and bighead carp in the Meiliang
Bay

ZHAO Dongfu" % REN Long”, REN Kecheng' 2, CUI Wei'?, XU Dongpo'*

1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China;

2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural
Affairs; Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China;

3. Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100081, China

Abstract: The Meiliang Bay of the Taihu Lake has been facing serious eutrophication problems caused by the
development of agriculture and industry in the surrounding areas and the poor water exchange capacity of the lake
bay. Enhancement of the plankton-feeding fish, silver carp and bighead carp, grazing on macrocyanobacteria,
combined with proper catches to remove nitrogen and phosphorus from the water, thereby effectively reducing
eutrophication in the water, was conducted. A large fish pen was constructed for an in situ seining experiment
based on bighead carp and silver carp enhancement for managing dense cyanobacterial blooms. For silver carp and
bighead carp in the fish pens to reflect the isotopic characteristics of the new environment, sampling began in
April 2020 after a 3-month turnaround time. Four samplings were conducted from April 2020 to January 2021
(April, July, October, January). All sample collections were accomplished under fair weather, and the nets were
cast for 12 h at 18.00 of the previous day and collected at 6:00 of the following morning. This paper reports the
differences in stable carbon and nitrogen isotope ratios of seston, phytoplankton, zooplankton, and muscle tissue
of consumers inside and outside of the fish pens in 2020. The results showed that the 8"°C values of Carassius
auratus and Hypophthalmichthys nobilis, the demersal fish Zilophthalmichthys nobilis, and the benthic organisms
were significantly different (P<0.05) inside and outside the fish pen. Analysis of trophic levels showed that the
food chain length (4.45) and the mean trophic level (3.59) were higher in the fish pen than in the natural lake area
(4.10 and 3.38). The results of the arrow plots showed that the food source of the community inside the fish pen
was more from phytoplankton (lower 8'3C values). The results suggest that from the perspective of community
food sources, the lower 8'°C value of the community may mean an increased utilization of plankton food sources
with lower 8'"°C values. In addition, the sediment composition in the fence area changed significantly, and this
change was transmitted to other components of the community along the food web. The average trophic level, food
chain length, and nutrient redundancy within the ecological proliferation net were higher than those in the open
water, indicating that the community within the fish pen may have higher stability than that outside the fish pen.
Key words: enhancement; Hypophthalwvichthys molitrix; Hypophthalwichthys nobilis; trophic level; food web
structure; Meiliang Bay; stable isotopes technology
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