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Fish assemblage status in Longyanhe river system, tributary of Zhihugang, Taihu Basin
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SUN Zuodeng
(Shanghai Academy of Agricultural Sciences, Shanghai 201403, P. R. China)

Abstract; In order to evaluate fish resource status in Zhihugang, gate-controlled inflow river of Lake Taihu, fish assemblage status
in Longyanhe river system, main tributary of Zhihugang and their influencing factors were studied in August 2009 and May 2010 re-
spectively. Results showed that a wide variety of fish species existed in the study area, and thirty two species of fish were collected ,
which belong to 22 genera, 27 families and 5 orders. Species numbers of fish assemblages in spring and summer had not obvious
difference ; however, fish abundance and biomass in spring were both significantly higher than those in summer; species composi-
tion of fish assemblages in different locations, that is, main tributary, secondary tributary and tributary end, varied as well. Water
transparency and dissolved oxygen content were positively correlated with abundances of Carassius auratus, Macropodus ocellatus
and Macropodus opercularis, Water nutrient concentrations, 1. e. , nitrogen and phosphorus, were negatively related to fish abun-
dances of Pseudobrama simoni, Hemicculter leuciclus and Carassius auratus. Excess nutrient concentration and corresponding low
water transparency and dissolved oxygen content produced an adverse effect on fish assemblage structure and species composition.
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Fig. 1 Fish sampling sites in Longyanhe river system
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Tab. 1 Summary data and canonical correspondence analysis scores for fish species

in Longyanhe river system from 2009 to 2010

CCA 1347

2 % PR (em) £ Y (g)

A1 Hh2
Bl Pseudobrama simoni a 8.6 593 2973. 1 -0.61 0.26
% %% Hemicculter leuciclus b 13.0 217 4485.8 0.23 0.03
R AR BES; Rhodeus ocellatus ¢ 4.6 179 214.4 -0.23 -0.25
F i Pseudorasbora parva d ) 161 585.4 -0.40 -0.15
T-HEWIHF % 2. Rhinogobius giurinus e 5.3 103 213.8 -0.53  -0.01
il Carassius auratus f 9.7 92 1601.2 0.91 0.34
U1 [C48 Hemicculter bleekeri g 12.4 62 989.4 1.36 0.06
FAT b Pseudoperilampus lighti h 4.5 57 62.1 -0.79 0.21
KEERNBEEY Acanthorhodeus macropterus i 6.0 37 106.8 -0.86 0.10
JI% Coilia nasus j 12.6 13 38.8 0.72 -1.93
## Cyprinus carpio k 33.5 13 7835.8 1.13  -0.13
i Aristichilys nobilis l 27.9 11 2703.4 -0.27 0.10
8] )& 3} 1. Macropodus ocellatus m 5.9 11 34.2 0.60 0.74
1% Monoplerus albus n 37.5 5 234.2 2.06 2.01
P R Xenocypris davidi 0 6.0 5 10.2 0.28 -1.45
FEE AN Abbottina rivularis ) 6.8 3 13.9 0.18 -0.33
#% Parabramis pekinensis q 18.9 3 305.1 0.92 0.01
AR Coilia brachygnathus r 8.4 3 4.9 0.87 -2.02
168 6A Cultrichthys erythropterus s 14.4 3 222.7 -0.09 0.22
W Pelteobagrus fulvidraco t 12.0 3 340.1 -0.49 0.16
SUMEG Culter alburnus u 6.5 3 7.0 0.72 -2.10
HiAf Ctenopharyn odon idellus v 29.7 2 659.8 -0.27 0.10
rhAE B Sinobdella sinensis w 14.8 2 18.2 -1.10  -0.15
YR 3} Macropodus opercularis x 5.5 1 2.0 1.65 0.63
K ECHA Culter dabryi y 10.4 1 10.2 -0.27 0.10
TEARE Squalidus nitens z 8.8 1 5.5 -0.79 0.55
SEHT A Culter mongolicus al 6.1 1 1.9 0.87 -2.02
VR Misgurnus anguilicaudatus bl 13.0 1 12.1 -0.79 0.55
1§ Ophicephalus argus c 1.1 1 13.4 1.19 0.28
A EHAH Xenocyprinae microlepis dl 8.5 1 5.2 -0.65 -0.06
HLH Xenocypris argentea el 9.0 1 7.5 1.36  -0.70

CCA 73Hr W, 25— (Rt ) 5 AR R, 55 CODy,, SRR IEA DG, Sk IR TP R B2 1 A 5C ,
BB ZE A ARER T CODy, I TN TP 3 JBE 72 IR A A8 F a3 (18] 3a) . W 57 — Bl DI ) 23R
71,2010 AR CODy,, Al TN W BERAIR TP B2, S0 A ) 2 IR DU (o) L IR BEEY (o) R A
(d) TRRVIIRIR M (e) AT (h) IEERIBE (1) AR () 45 5 ISURL T A7 3271, 2009 4R K2 i K 1A
CODy, S TN ¥ BE# w5 TP B, 234 ) 6.2 R RN (f) (DL (g) (JI8% () (B (R) \BOHE (n) |3 P2 6
(o) B (q) JEMUSE(r) SHMEEA(u) SR} (x) B0 (cl) R (el) .
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Fig. 3 CCA biplots of fish assemblages and environmental variables in Longyanhe river system:
(a) species and environmental variables, (b) sampling stations and environmental variables
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Tab. 2 Testing significances of environmental variables and their correlation coefficients with
CCA axis during 2009 —2010
. \ AR ZEL
A s DGR F p
1 i 2
5H May 0.44 4.89 0.002 -0.9173 0.2676
8 H Aug 0.44 4.89 0.002 0.9173 -0.2676
AR RN TR AL CODy, 0.19 1.03 0.378 0.5377 0.1861
] i RW 0.17 2.17 0.004 -0.0748 -0.6533
K WDP 0.16 1.23 0.244 0.2080 -0.5680
&R SD 0.14 1.43 0.14 0.1911 0.4121
BA TN 0.13 1.16 0.278 0.2900 -0.0997
B TP 0.13 1.33 0.192 -0.2934 -0.2787
VB DO 0.10 1.36 0.222 -0.1017 0.2897
A NH;-N 0.10 0.86 0.51 -0.0780 -0.1898
232000 4E 8 152010 4F 5 A FREEAS IR AN ¢ Ko
Tab. 3 Testing the differences of environmental variables by paired i-test between
samples collecting in August 2009 and May 2010
G 2009 48 H 2010 4E 5 A t P
TN(mg/L) 4.66 £0.25 3.94 +0.20 2.29 0.036
TP(mg/L) 0.24 £0.02 0.25+0.03 -0.46 0.653
NH;-N(mg/L) 1.36 £0.11 1.20 £0.25 0.62 0.544
CODy;, (mg/L) 7.45 £0.64 5.97£0.37 2.22 0.041
SD(cm) 54.1+11.30 57.40 £5.00 -0.27 0.791
DO(mg/L) 5.03 £0.23 5.96 £0.58 -1.50 0.154
WDP(cm) 274.90 +£31.00 189.20 +£23.30 2.21 0.042
* R RUE IR M + brifEiR, df = 16.
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(0.61 mg/L) F1 TP(0. 17 mg/L) #¢ B Tk, 55 A /K RAER T X 3k P B i, (H A0 28 B 2 FE I (201 19 ) #)
W AR T R AT o515 PG S ) 67 77 8 R AU T R A0S . T A AT L MR U, HOKRE (54,2 em) |
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JEH A KRR T T, Wit 284 L B8 (157 28 B) BB F R I L m a2k B %
B B0 22 B R SRR A S 9 SR AR TR A LI, KR DO FritdR = (7. 7 mg/L) ,{H TN(5.28 mg/L) |
TP(0.30 mg/L) NH;-N(1.77 mg/L) Fl CODy,, (10. 21 mg/L) th J&: X 3o i &5 5 14, 55 /K ST 45 22 , F iy g 2 3
Z AR (86 &) (LB E - 10.(7 BB) R (16 &) Z R,

CCA HEJF B (B 3a) , 55 4l (G5 5 W B SR AEARSCHE | STl T 581 KR S 4R B9 Uk S6 s, HE)7
&R 7 3R, FEIRTHE 58 B R KRB NH,-N TP 5 5 K BT 22 00 &, SRR J1I5F (5) JEamsTt (r) g
B (u) R (o) , HEF Bl b7 RORAE W 28 1 & AT DO & KB A 0 &, S AR R S0 (m) (X
BB (x) JUREK(b1) (6 (n) () S . 3BT CCA 4rHr 5 BB &A% S BARER 1 b, 15 8] — 3 45
P, M AT L EDUE T SR KRN SRR (R 4) K IR S BN 2 B E S S ) 6% R
B M B 2 B 2 IE A DGR B S0 R0 SR i 2 5 DO 5 R B 0 2 i 2 IE
FHOGHE. TN ¥k 5 Bl A5 45 2 \CODy, S B2  TRRWIUEFRMZ 1, TP W j¥ Sl 2 i 1 2 g
P ARG F . KA TR R MR B3 i X 0 28 K 2 A T T R 52 .

¢ 42009 —2010 4FJp FER[ /K ZR £ 2 57 5 PR35 5 ) Pearson ¢ 2 %"

Tab. 4 Coefficients of Pearson’s correlations between fish abundances and environmental variables

in Longyanhe river system in 2009 —2010

R 2B

Whitsm  MEE

a b e f j m o u x
TN -0.46 -0.51" -0.56* -0.11  0.00 0.08 -0.06  0.09 0.10 -0.22
TP 0.11 -0.01 -0.23 0.24 -0.49*  0.23 0.24  0.24 0.19 -0.43
NH;-N -0.12  -0.22 -0.37 0.08 -0.25 0.19 0.25  0.20 0.22 -0.27
CODy, -0.58* -0.45 -0.24 -0.52* 0.17 -0.10 0.26 -0.16 -0.04 0.12
SD 0.02 0.08 0.13 -0.19  0.54* -0.31 0.47* -0.26 -0.32 0.77 **
DO -0.05 0.10 0.26 -0.32 -0.11 -0.20 0.60**-0.24 -0.21 -0.18
WDP -0.27 -0.43 -0.36 -0.04 -0.07 0.41 -0.24  0.28 0.51*  0.05
RW 0.15 -0.10 -0.09 0.25 -0.26 0.48* -0.33  0.49* 0.61** -0.10

1) IR IRBE AT SRR LA | 3 2 AR B T 5K R A6 R MR B 2 15 = 2 P <0.05 5
Kes #x FR P <0.01, fBH AL

A A5 AR F IR Tt 2 AR TG BEAH ) s A T /I o A A 2 R B 0 i ) T
TGP T AR R B 460K (O 9D 025 L 604 5 3K R B 00 0 2R 0 15 795 At K 6 2
AR B AT T SRR i 255 7K T die 22 , T 40208 22 B A Wy i 00 e 5 3 DR g LT3 B3k 46. 7 m
IRGEFEIIE 3. 31 m KGR 2, TR 38 K 1525 3 =5 mJi FE A 2 5 A K AR AR A7 AE (TE35 0
KRR 2 SR | X B A B 26 P35 A R T 40 S8 1) A7 A0 BEATT . T £ 7K R NS 5 19 4% S, LA 6
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