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fli, 5 17.86%, T AL, 4300h 7.14% .,
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MR PR F Y 74815 B, DIBEER % 22,
d R R 75.73%, HRER M, 5 21.42%,
Fah 2.71%, SEECR D, (U 0.14% (% 1),

F1 KTt TRMORKENEMEHN
Tab.1 Species composition of eggs and larvae of the four
Chinese major carp at Honghu section in the middle
reaches of the Yangtze River

bl eggs

T larvae

species Bost ok LBl/v%e B/ /%
number ratio number ratio
fi Hypophthalmichthys molitrix ~ 39 69.64 56654 75.73
¥l Ctenopharyngodon idellus 10 17.86 16028 21.42
W i Mylopharyngodon piceus 4 7.14 2027 271
% Aristichthys nobilis 3 5.36 106  0.14
A1t total 56 100 74815 100
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Fig. 2 Daily variation in density of the four major Chinese carp eggs at Honghu section in the Yangtze River from 2014 to 2016
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Fig. 3 Daily variation in density of the four major Chinese carp larvae at Honghu section in the Yangtze River from 2014 to 2016

23 MAKREFIIG

] 30 ) SR A B 1 DK R £ B k1 I L
PRI 2 0 R . A5G R AR B IR 5K £ BRI
VIR P BE R, 2014 4FRAE M DU KZ A unk |
JEIAT T 3% 12~135 km VLB, 2015 4F3k [ J# A
Wr il L 3% 83~161 km YT.B, 2016 43k [ 18 A Wi i

3 60~156 km T.EX .

IV B D K R A O K R 32 2 A v A it
1 By, BRI R 4 VB, Hr by
BAE 3 ARy A A W R - BRE B, 7 R A
P o LA R, SR DU R G 7™ B a7 1) 2243 A T
B(& 2).

R2 20142016 FRITIHEM TR MOAKE = IPIF G E K 7= I ME
Tab.2 The locations and amount of the spawning grounds of the major four Chinese carps at
Honghu section in the Yangtze River from 2014 to 2016

4 fy 115 44 B 5 HBEC<10 ind)  HB%
years name of spawning grounds sites of spawning grounds number ratio
2014 BT Yanwo %% - v 0 Yanwo-Longkou 0.2 6.25
#E#5 Honghu JREE-F [T Chibi-Nanmenzhou 0.7 21.88
Ffid Lucheng Ffi -7k F Lucheng-Yongji 0.3 9.38
W B WL Chenglingji IR AL- K% Chenglingji-Dawan 0.1 3.13
2015 #ti# Honghu B 1 T9-3E ) Nanmenzhou-Honghu 0.5 15.63
[fi % Lucheng [fi 3% Lucheng 0.1 3.13
B Chenglingji IREZAL- KL Chenglingji-Dawan 0.3 9.38
2016 142 Bailuo F142% Bailuo 0.2 6.25
#t] Honghu 74 [T -Ffi 7% Nanmenzhou-Luxi 0.8 25.00
it total 3.2 100
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Fig. 4 The daily variation of environmental factors at Honghu section in 2014 to 2016
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Tab.3 Correlation analysis of the densities of the major four Chinese carps egg and larvae with environmental factors

i & /(m¥/s) KR/ C JKAVE /m #EWIE /em
_Iﬁ H discharge water temperature water level transparency
items R P R P R P R P
PN % % density of eggs —-0.113 0.116 —-0.107 0.141 —-0.120 0.094 —0.115 0.113
1% % density of larvae 0.260™ <0.01 0.322" <0.01 0.313" <0.01 -0.026 0.720

TE: e 3Ron % SR R T I8 3 A 56 (P<0.01)

Note: ** indicates significant correlation between density and environmental factors (P<0.01)
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Tab. 4 Analysis of deviance for GAM

BRI o e

FRUEIH T R ey o P
factor cumulfitlve deviance P-value
of deviance .
. explanation
explained
7K i water temperature 18.3 18.3 51.62 0.0041%**
Wi discharge 20.5 2.2 48.36 0.0460*

e *3RR 0.05 K B i A 56 (P<0.05).
Note: * indicates significant correlation at 0.05 level (P<0.05).
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Fig. 5 Effects of environmental factors on densities of the major four Chinese carps larvae from the GAM analysis
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Tab.S Relation of the amount of the major four Chinese carp eggs and temperature and
water discharge at Honghu section from 2014 to 2016
nild da?szf[ wﬁfter Zii{\liyEl‘nJc:rfEi/g(Téfg "Eif mJ:cfeKafl/i[gm:e::: :)13 : ?"‘DD H3 K/ C (ingl/g 1%0[:0%/1113)
year level rising of water level discharge spawning dates temperature density of eggs
2014 5HS5H-14H 0.17 580 - - -
5H23H-29H 0.20 843 5H25H-26H 21.4-21.65 10.91
6120 H-26 H 0.19 829 623 H-24H 25.4-25.55 6.89
7H4H-11H 0.22 1088 7H5H 24.95 2.35
2015 5AH6H-24H 0.14 411 5A12H 20.55 7.62
515 H-16 H 20.95-21.2 8.18
6 H3H-16 H 0.20 138 6 4H 22.85 2.20
6 9H 23.25 6.01
6H 11 H 23.15 1.89
6H 15H 23.85 3.01
2016 6 H26H-7TH1H 0.24 1417 6 H28 H-29 H 23.4-24.35 2.45
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The early-stage fish resources of the four major Chinese carps and
effects of the eco-operation at Honghu section in the middle reaches of
the Yangtze River
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Abstract: To estimate the early stage fish resources of four major Chinese carp species and the effects of
ecological regulation on fish reproduction, we collected samples of fish eggs and larvae from the Honghu section
of the Yangtze River from May 2014 to July 2016. A total of 56 fish eggs and 74815 larvae were collected.
Hypophthalmichthys molitrix accounted for 69.64% and 75.73% of the total numbers, respectively. From 2014 to
2016, we estimated there were 1.11x10%, 0.95x10%, and 0.94x10® ind eggs of the four major Chinese carps drifted
through the Honghu section, respectively; meanwhile, there were 7.63x10%, 15.36x10%, and 27.64x10%ind larvae,
respectively. Larval density was significantly and positively correlated with water flow, water temperature, and
water level (P<0.01). The GAM model indicated that the density of the larvae showed an upward trend, which was
followed by a slight decrease within the water temperature range of 18.1-26.6 ‘C; overall, it was significantly
positively linearly correlated with flow. Compared to the previous century, the resource quantity of the four major
Chinese carp in the Honghu reaches of the Yangtze River decreased; however, the location of their spawning
grounds did not change significantly. Ecological regulation promoted the reproductive activities of the four major
carp species in the Honghu reaches; however, the effect was weaker than that in the Yidu and Jingzhou reaches,
which are closer to the dam. It is recommended that important spawning grounds be demarcated and labeled and
that publicity and protection be strengthened.

Key words: four major Chinese carp; spawning grounds; early stage fish resources; ecological regulation; middle
reaches of the Yangtze River
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