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Fish diversity and its influencing factors in the Dawen River, a tributary of the lower Yellow River // ZHENG
Congqi', WU Wei®, WEI Jie’, ZHUANG Huibo' , SANG Guoqing’ (1. Shandong Hydrology and Water Resources Bureau
Jinan 250002, China; 2. School of Water Conservancy and Environment, University of Jinan, Jinan 250022, China;
3. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China)

Abstract: In order to understand the fish diversity and its relationship with environmental factors in the Dawen River, a
tributary of the lower Yellow River, fish and environmental surveys were conducted at 24 sampling sites in April and
October 2017, respectively. Redundancy analysis was used to identify the main influencing factors on the individual number
and diversity index of fish in the Dawen River. The results showed that a total of 8 299 fish were collected in 2017,
belonging to 25 species of 16 families and 4 orders, including 15 species of Cyprinidae. The diversity and evenness of fish
were poor, and the dominant species were Carassius auratus, Hemiculier leuciscus and Channa argus. The seasonal
variation of fish species number, biomass and diversity index was not significant, but the individual number in autumn was
significantly higher than that in spring. Water depth and river width are the main environmental factors affecting the fish
population in the Dawen River, while DO is the main environmental factor affecting fish diversity index.

Key words: fish diversity; species distribution; environmental factors; lower Yellow River; Dawen River
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Fig.1 Location of fish sampling sites in the Dawen River

- 32 .



10 o
4 , 1~5 6 ~10
A1 ~15 .16 ~20 , 200
1.4
1.4.1
Shannon-Weiner
H'  Pielou J' Margalef
Dt , Shannon-Weiner
Pielou
H =- ) PInP, (1)
J' = H'/InS (2)
D =(S-1)/InN (3)
P /
39 sV o
, (ANOVA)
H'J D, P<0.05 o
SPSS 16. 0 o
1.4.2
Pinkas "

(index of relative importance, IRI)

9

I, = (N, + W)F, (4)
: i IRT ;N\, i
s W, i
s F L ;
o 1=500
(6] 40%
, 10% ~40%
, 10% o
1.4.3
(principal component analysis,
PCA), ,
o SPSS16. 0 o
1.4.4 .

( detrended correspondence analysis,

DCA) , 1 3,

(redundancy analysis, RDA) ,

DCA.RDA , pH

o Monte-Carlo
(P<0.05)
Canoco 5 (71
2
2.1
) 8299
4 16 25 ( 1), ,
A VA 68% ;
, 5 20% ;
21, :
, 15 2 . . .
. N \ L
22 19
, 59.1%
63.2% ; N N N N
2.2
1 ;
\ %, , IRI 10 280. 7,
IRI 2419.9,%4 IRI 797.6, A&,
40% |, ,
9 9 ,3
0 e ,
IRI , 10 399.2, % IRI
2335.9, IRI 1408.7, 2N .
40% ,
9 6 5 o
2.3
( 2). : 1341,
67688 g; 2913
104575 g, )
(P<0.05); ,
(P>0.05);
(P>0.05), o
Hy o Hy

- 33 .



1

Table 1 Composition of fish species in the Dawen River

F/ % 1
Cyprinuscarpio Spl 16.7° 25.0° 93.8 394.9
Carassius auratus Sp2 95. 8¢ 100. 0°¢ 10280. 7* 10399. 2
E Hemiculter leucisclus Sp3 50.0°¢ 66.7°¢ 797. 6% 2335.9¢
% Hemiculterella sauvagei Sp4 8.3" 8.3" 1.9 0.6
Cultrichthys erythropterus Sp5 37.5° 33.3° 350.6 138.8
Opsariichthys bidens Spb 33.3° 33.3° 81.6 115.1
Ctenopharyngodon idella Sp7 4.2" 4.2" 8.2 3.2
Squaliobarbus curriculus Sp8 .37 0.0 5.0 0.0
Hypophthalmichthys molitrix Sp9 .0 0.1" 0.0 0.1
Rhodeus sinensis Spl0 12.5° 12.5° 4.8 3.1
Rhodeus ocellatus Spll 0.0 12.5° 0.0 2.1
Acheilognathus chankaensis Spl12 16.7° 29.2° 34.5 60.5
Pseudorasbora parva Spl3 41.7¢ 54.2°¢ 141. 4 130.5
Abbottina rivularis Spl4 33, 3® 41.7¢ 42.9 146. 2
Squalidus wolterstorffi Spl5 4.2" 0.0 0.3 0.0
Misgurnus anguillicaudatus Spl6 29.2° 16.7° 111.7 12.2
Cobitis sinensis Spl7 4.2" 0.0 1.4 0.0
Silurus asotus Spl8 .0 4.2" 0.0 0.7
Pelteobagrus fulvidraco Sp19 .27 16.7° 0.4 5.5
Monopterus albus Sp20 8.3" 8.3" 2.3 1.8
fith Micropercops swinhonis Sp21 33.3° 0.0 35.4 0.0
Rhinogobius brunneus Sp22 16.7° 33.3° 26.9 26.4
Macropodus chinensis Sp23 4.2" 4.2" 0.3 0.3
Siniperca chuatsi Sp24 4.2" 0.0 2.4 0.0
Channa argus Sp25 58.3°¢ 54.2°¢ 2419.9¢ 1408.7¢
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2

Table 2 Description result of environmental variables in Spring and Autumn in the Dawen River

p(DO)/ / p(CODy, )/ p(COD, )/ p(NH;-N)/ p(TP)/
P (g L7)  (Seem™)  (mgoLD) (mg-lD (mgeL) (mgeL7)
8.54 £0.47 10. 56 £2. 67 1309. 25 £482.39 4.68 1.7 27.37 £7.98 1.45+£2.8 0.4+0.73
7.26 £0.4 9.86 +2. 64 1243. 63 +587. 21 6.57 £2.96 58.42 +31. 04 0.48 +0. 39 0.38 £0.95
1) QI o m (e (w - o 1
11.77 £9. 37 111.29 £16.42 126.48 £116.91 0.88 £0.72 0.2+0.18 29.41 £37.7
3.09 +£2.43 118.71 £19. 07 162.25 +146. 65 1.08 £0.6 0.2 +0.21 56.61 £113.22
2 , pH DO s
; ; ;05 ;
1200 ps/cm o GB 3838—2002¢ o s
D p(CODy,) . 3
, I |\ , . DO, COD, .
COD, \Y A cob,  COD,, .TN.TP, . . .
;  NH,-N , 2.5
, v
p(TP) s V ; 1IN s RDA , 3 o 4
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11. 77 mg/L, o s 9.46% , 2 6.40% |, T,
, vV v , ™ CcoD, . H V ,
. , W, H 0
110 R 137 ° ,
, , . (P =0.046)
, , 0.2m/s (P=0.058), #(Sp3) COD, N
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Table 3 Principal component analysis result of H
environmental variables in the Dawen River 0] \,
/% /% -0.8
1 2.30 17. 66 17. 66 038 08
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3 1.95 14.98 49.51 Fig.3 Biplot between fish abundance and main
4 1.77 13. 64 63. 15 environmental variables in the Dawen River
5 1.23 9.48 72.63
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