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Changes of natural reproduction of fish producing drifting eggs in downstream Shashi
section, middle reaches of Yangtze River during the ten-year (2011-2020) ecological
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Abstract: From 2011 to 2020, Three Gorges Reservoir has conducted a total of 14 ecological operation experiments to promote the
natural reproduction of the four major species of Chinese carp in the lower reaches of the reservoir. In order to capture the changes
in the response to the natural reproduction of pelagic egg-producing fish since the implementation of ecological operation, and to e-
valuate the contribution of ecological operation to fish reproduction in the middle reaches of Yangtze River, a survey and study of
early fish resources was conducted at a fixed collection point in the Shashi section of the middle reaches of Yangtze River from May

to July each year. The results were as follows: In the past ten years, 35 species of drifting fish eggs had been collected, among
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which 25 species were typical drifting egg producing fishes, mainly including Hemiculter bleekeri, Parabramis pekinensis, Squalidus
argentatus , Ctenopharyngodon idella, Hypophthalmichthys molitrix, Culter alburnus and Parabotia fasciata. The diversity index H,
evenness index E and stability index ICV of the fish egg community showed the same trend of first decreasing and then increasing,
but the dominance index D was the opposite. The inflection point appeared in 2017, indicating that community diversity tended to
increase and community structure tended to stabilize since 2017. In general, the breeding size of fishes producing drift eggs first de-
creased and then increased, with a significant increase in eight fish groups since 2017. The peak frequency of fish breeding gradu-
ally increased, and the period of large-scale breeding gradually extended, indicating that the natural breeding situation of fish ten-
ded to be stable. Combined with the ratio of the average daily breeding size of fish in the ecological regulation period and the non-
ecological regulation period, it was concluded that the implementation of ecological regulation in other years had played a positive
role in promoting the reproduction of drifting egg-producing fish, except that there was no large-scale breeding in the ecological reg-
ulation period in 2016 and 2020. It is suggested to strengthen the ecological operation of Three Gorges Reservoir in the future, to
design more detailed ecological operation plans that meet the needs of different fish, and to further enhance the contribution of eco-
logical operation to the natural reproduction of fish in the middle reaches of Yangtze River.
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Appendix Tab.I List of Fish Egg Species Composition in Shashi section

PSS IA Fhg FGIRA MM EE

% H Cypriniformes  #EF} Cyprinidae #1)& Culter L.ZW 0 Chanodichthys mongolicus SR ++

2 XUMER Culter alburnus SkGPE
3JKIKEA Chanodichthys dabyri hiyes +
4RI Culter oxycephaloides SR +
&8 Hemiculter 5.UIR& Hemiculter bleekeri R +++
P& Pseudolaubuca 6.4 Pseudolaubuca sinensis Rt ++
@& Parabramis 7.4 Parabramis pekinensis B +++
il J& Xenocypris 88U Xenocypris argentea i ++
9.5 Bt Xenocypris davidi R +
LA )& Pseudobrama 1018085 Pseudobrama simoni BRI ++
ke J& Saurogobio 11.4¢66) Saurogobio dabryi Bt ++
HRE)E Squalidus 1243800 Squalidus argentatus i +++
Wil J& Rhinogobio 13.W)fif] Rhinogobio typus R +
14. VI Rhinogobin cylindricus R +
it )& Coreius 15.4#1 Coreius heterodon BRI +
IR JE Squaliobarbus 16. 75085 Squaliobarbus curriculus i ++
Y Ctenopharyngodon 17.%:f1 Ctenopharyngodon idellus B +++
)& Mylopharyngodon — 18.7 1 Mylopharyngodon piceus BRI +
1 & Cchetobius 19.16§ Cchetobius elongatus R +
)& Elopichthys 20.8% Elopichthys bambusa i ++
% & Hypophthalmichthys — 21.%% Hypophthalmichthys molitrix Bt +++
ik )& Aristichthys 226 Aristichthys nobilis R +
it fic /& Gobiobotia 23. BB Gobiobotia filifer B +
R J& Cyprinus 2488 Cyprinus carpio K +
B JE Spinibarbus 25  FAEBIRIEE Spinibarbus sinensis R +
fifiFl Cobitidae BV RS Parabotia 26 SRV Parabotia fasciata R +++
Wt E Botia 27. - 4EVBHK Botia superciliaris R +
HH)E Leptobotia 28,76l J§ —Fl' Leptobotia sp. R +
1E8HE Cobitis 29.HHEAE#K Cobitis sinensis BRI +
PR BRI Lepturichthys 30343k 8 Lepturichthys fimbriata i ++
fifiJ2 H Perciformes fis®} Serranidae  #7)& Siniperca 31.5% Siniperca chuatsi BT ++
% R VIR LS 8@ Rhinogobius  32.MIRL% 8 Rhinogobius sp. R +
Gobiidae
85 H Siluriformes  #4%} Siluridae 858 Sifurus 33.4 Silurus asotus Hittk +
#:F} Bagridae ¥ )& Pelteobagrus 34. 3 JE—Fh Pelteobagrus sp. R +
A H fis Bt fik)& Hemiirhamphus 35.08 T Hemiirhamphus kurumeus R +
Beloniformes Hemiramphidae
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