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1.1 MRRIE

APEAET 2012 4£6 H (H).2013 1 A
()5S HHE)TACE) .10 7 (B) R X
W3 AL (S -83) 1 X FRVLEL ($4) i f7fa
KRFEIAEDHERAE(E L),
1.2 BRREREEFZE

WETES RN RIK I B AR RE
FMY BT o A YA EEONERE R, 7E
TRAP X Aol O IR ) AT R AR , A RAF SRk
P52 8 AH (A1 b v B Yk 1 T [ % SR
R, SR 55 ) 8 (CPUE g/fif) 2 LA 2 Fhif R
FRIHAR ) 1E 5 UORAE P )P B EDOR R HE L R
BEIRGFIWAER Y Z T 5 kg I, R FHBEHL AR
FEA RO s WY B E DT 5 ke i, 2884501t
SHT IFER G E N EAK, BKEEKE
(EamEH)™ (PFEAKRERE)™ (F
E s,
1.3 E£BRESBHREEENFE

AR ) 4 AL AR 7 R K
JRERALHE A AT A B e bR . BALTE AR oK
IR pH i ER FI T4 Hach 347X (HQ30d)
P RE 5 7K G FIGRAL ; B B I ; oAt S 800
BISLEENE ., Hh SR S9S RE R FRK
K BARE ( GB3838—2002 ) B K 7 TR A 2 FR Ml
K BEARHE( GB11607—89 ) FhAH 5 J7 ¥ T € 5 4%
R a RHMEILEE: (SL88—1994 ) % ; PRl A=
W RE PR I B4 A i BR K AR AR 1 T B2 AR R
) , ZAEHEFE SR A Shannon-Wiener J71:

AT B b A8 A VRN 5 S R AR
U0 ARYBAR KA P R BB T R R R R
FEPE B AR AL 7K 8228 AR O B N 27 3 R
%5 MERR o
1.4 HESLE

FH Margalef ) ¥ # &= & & 35 4. Shannon-
Wiener F¥)Fh 22 4% B35 £ Pielou f)355] BE 5 4K

Xof PP X 28 2R T AT o
ZREHEFEER A Shannon-Wiener AR N -
H= - Y P,InP, (1)
F B EAEBCR A Margalef A5 :
D=(S-1)/InN (2)
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E =H/InS (3)
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HSE RSB G TR R SRR LA 5
N, ARG S« R AMEEG W 5 R E R,
W R HRF R B ER; £ N Fh B Ie
WHE ERE R E 4 .

A ICHs IRI=500 Hy)# E R L HF, 100 <
IRI <500 F 4 7€ o WA, #8288 = B2 B8
P58 R T BRI HAT log (X + 1) X84k, DARE
RS o B fE A R 9 TR R . X A B IR R HE AR
FAESHOE K-S T ES ik e, & ES
I3AG R 36 HR 2R pearson AHC T HE , W AFF &
IR spearman FEATAHICHE T, XAH M 1835
FRIHE B R 2 il 7 #1288 B T R AT M3 X O 0 AT
(Canonical Correspondence Analysis, CCA), 4t it
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Fig.1 Sampling stations in national fisheries resources
protection zone of Mastacembelus aculedtus

in Tingjiang River
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T SRV, 55 - VT TL RIS B SR oK 7= b B TR IR AP X 1 26 v 4 S i B 7 123

5357 (One-Way ANOVA) ufi fif [A] 7K ¥ . pH PRI AR
YRR ER A BE (P >0.05) , R XE
A AR B R T, KR
RABBE B KGEBSE T T Lif, X%
BRI X B U 7K R A R AT o AR K A M S5 F

Wi S AR , A5 IR 2 h R BUAR S IX_E W R %
HERIBA, KR & B R RAS, A
PGSR BN, T T B 2 s DA R, 4
Bl S3 B LA TR IT I, NI SR K
RIEACE AL .

F1 FBIREKIFIRERER(E 7 EE)
Tab.1 Environmental parameters(Mean +SD) of Mastacembelus aculedtus
national aquatic reserve in Tingjiang River

Wifi stations S1 S2 S3 4
JK i temperature /°C 22.8+0.2 23.4+0.1 23.4 £0.5 23.5+0.7
JKIR deep/m 0.8 0.5 1.2+0.4 1.3+0.7 1.5+0.6
pH 6.63 +0.11 7.08 0. 14 6.42 +0.18 7.45 +0.22
74 DO/ (mg/L) 8.82 +£0.08 8.15+0.17 6.83 £0.30 6.03 £0.33
A TN/ (mg/L) 0.67 £0.01 0.96 +0.12 1.69 +0.21 1.90 +0.20
S TP/ (mg/L) 0.03 £0.01 0.03 +£0.01 0.17 £0.04 0.14 +0.08
BRBW R TCG/ (4~/L) 920.00 +0.42 2 380.00 + 156 4 450.00 £178 5200.00 +154
H4%# a Chl. o/ (pg/L) 0.95+0.21 1.29 +0.12 1.68 +0.25 1.08 £0.24
/Wﬂﬁ%%#mﬁﬁ 2.74 £0.10 2.24£1.25 2.26 +0.62 2.15£1.10
the diversity index of phytoplankton
{?ﬁ?lﬂ%%#lﬁfﬁﬁ 1.53 +0.15 1.94 £0.74 1.00 +£0.55 1.23 +0.45
the diversity index of zooplankton
JIEJ substrate 18 13 11 13
W FFEE M stability of embankment 18 19 14 16
3B4S4 channel change 15 17 7 11
JK B AL water change 8 10 13 14
AN2KTG 3N effect of human activity 12 4 8

2.1 &FEAM

TRAPIX 4 A RBEVLE AL Ge it a3k 4 47. 51
kg 3010 &, A MK A B M, KET 4 H 128
30 & (MER) . H, 18 g4 737 3h ¥ K i
( Mastacembelus armatus )1 F , #5828 A FG )
& W% B ( Pseudogastromyzon fasciatus ) - [RI BEILIE T
#k ( Pseudogastromyzon cheni ) . B 4L 22 O #k
( Crossostoma stigmata ) 3 1, HISX RFFMEN7
XKWooH L&, UBE H&EZ, A 26 #, HAaK
SRR 68. 4% s IR ZE5TE H 6 # &2 H 5
& EE 1 Bl 2B A AR B 15 8% .
13.2% 2.6% . TERLKF L, SRR %, Jy 20
i, b SRNE 52. 6% ; HLR 2T EEEHRL 4 Fh
B3, 05l G SR B 10.5% \7.9% . xR
PP X A2 R AR} | 3 I 8, LR 28K
2 BRI T S R R ek

HRAE 2013 48 i1 e 3K ) 8 A B ok B/ (B8
THEL 2012 48 6 A A BIEARFIH) , FZ (20
) >&ZF(18 Fh) >BZFE(17 ) >#ZFE (15
)RS I E LR, EFFELER, H

RNAZFE B, AT MERDEE
(B2) , BR3P X R AR JE B 7E 29 ~ 298 mm Z
(8], -3 89. 7 mm; (AE L FE7E0.8 ~120 g
Z I8, SFEIATEE Iy 12. 2 g, L BOH IR A
RANESFEAKR , IS AL 1L X it /N B 4 28

25 )P EL species 1600 %

"‘CPUE 500 %

g 20 3

g 15 100 5

& 300 mﬁ
10

§ 200 R

5 R

| 100 &5

0 0o £

X% HE L E- € =

winter spring summer autumn PN

2 RPEXEEMHBMBERFBEHZHNEFTEL
Fig.2 Seasonal variations in number of species and
catch per unit effort in Mastacembelus aculedtus
National aquatic reserve
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it GEitEEREBR(GR2) MBF FEA T
€ 48 ( Zacco platypus ) . 3 F fa ( Pelteobagrus
fulvidraco) | % ( Parasilurus asotus) . | 5% & J§ &
( Acrossoch eilus parallens ) . & Bk ( Misgurnus
anguillicaudatus ) FI KB 6 F, ¥ WA E SO
£ ( Opsariichthys bidens) | #)l ( Carassius auratus)

M g 3 ( Sarcocheilichthys nigripinnis ) . P& fild
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caldwelli FVE, [C W) i & £ Rhinogobius davidi % 6
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Tab.2 Dominant species and normal species in Mastacembelus aculedtus national aquatic reserve in Tingjiang River

P2 species N;/N/% W./W/% fi/ % IRI
Fi B4 Zacco platypus 44.96 22.38 91. 67 6173
WPt Pelteobagrus fulvidraco 7.92 7.96 83.33 1323
fiti Parasilurus asotus 5. 64 11. 16 58.33 980
25 )L JZ£8 Acrossoch eilus parallens 10. 67 3.78 66. 67 963
etk Misgurnus anguillicaudatus 3.57 16. 87 41.67 852
KAk Mastacembelus aculedtus 2.29 10. 26 50. 00 628
I, 144 Opsariichthys bidens 4.70 3.09 41. 67 324
) Carassius auratus 1.45 2.03 75. 00 261
PRAERR Sarcocheilichthys nigripinnis 4.09 0.87 50. 00 248
Lt Ophicephalus macu 0.39 9.11 16. 67 158
TS (B R0 Barbodes caldwelli 1.29 2.62 33.33 129
HL S W) 2 41 Rhinogobius davidi 1.41 0.33 58.33 102
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Fig.3 Ecology type of fishes in Mastacembelus aculedtus national aquatic reserve in Tingjiang River
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Shannon-Wiener #12R Z #8580 (H) : S2 > S1 > Eg 2.3 L5 ﬁ;
S4 >3, XEFHT S2.S1 B L BEE S R T 1.5 boxs
5,93 .54 i, Eis 0.5 n ﬂ 05 "8
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Fig.4 Diversity index of fish in sampling stations
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in Mastacembelus aculedtus national
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*3 RPREEDEFEEHSITREAEER R BIERE XY
Tab.3 The relationship between fish diversity index and aquatic physical-chemical

parameters and river habitat indicators

L3 =g LIPS XL [P 5
ecological index correlation coefficient ecological index correlation coefficient
; TR R 2 REPER B
Kif temperature 0.211 the diversity index of phytoplankton 0.190
RIS R R ‘e
pH 0.287 the diversity index of zooplankton 1.000
3 f=
aivba 0.680 JiJF substrate 0.378
dissolved oxygen
SRR ERE
BETN ~0.736 stability of embankment 0.664
T TP —-0.908 Y1754k channel change 0.965*
BRIGHEEE TCG -0.666 JK B AL water change -0.675
H-4% 2 a Chlorophyll a -0.413 A7 3l human activity 0.960 *

W # o« TR P<0.01 AHEHR B3, « 2R P<0.05 MM B3E, Note: = * Highly significant, * Significant.
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Y ZHREHEFR B ARG S 5 58 2 IEA
K, FE U SR T R L e, B VR R Bl
Yy 22 1 8 B0 Wi 3 =, N 20 30 e 32 e
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Fig.5 Ordination diagrams based on the canonical

correspondence analyses showing the relationship of
fish community and environmental variables
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Study on fish community and impact factors in Mastacembelus aculedtus
National Aquatic Reserve in Tingjiang River

HE Meifeng, YUAN Dingqing, CUI Lifeng, ZOU Lizhen, JIANG Yixiong
( Freshwater Fisheries Research Institute of Fujian Province, Fuzhou 350002, Fujian, China)

Abstract: According to the fisheries resource data collected from June 2012 to October 2013 , the status of
fish community structure and environmental indicators in 4 sampling stations in national fisheries resources
protection zone in Tingjiang River were analyzed. The results showed that the captured 38 fish species belong
to 4 orders, 12 families and 30 genera. Mastacembelus armatus is protected fish of Fujian Province and
Pseudogastromyzon fasciatus, Pseudogastromyzon cheni, Crossostoma stigmata are endemic species in Fujian
Province. Fish community through IRI indexes were analyzed, Zacco platypus, Pelteobagrus fulvidraco,
Parasilurus asotus, Acrossoch eilus parallens, Misgurnus anguillicaudatus, Mastacembelus aculedius were the
dominant species . The ecological types of the fish consisted of benthic type, omnivorous type and adapting to
stream settled. Three diversity indexes which are Shannon-Wiener diversity index ( H) , Margalef diversity
index(D) , Evenness index(E) are used to analyze the characteristics of species diversity. Shannon-Wiener
diversity and Margalef diversity index in the upper river were higher than those in the lower river. Pearson
correspondence analysis showed that the Shannon-Wiener diversity index of zooplankton, channel-change and
human activity had the significant correlation with fish diversity index . Canonical correspondence analysis
found that three main environmental indicators mainly influence Pseudogastromyzon fasciatus,
Pseudogastromyzon cheni and Crossostoma tinkhami .

Key words: Tingjiang River Reserve; fish community ; canonical correspondence analysis
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Appendix Fish species of Mastacembelus aculedtus national aquatic reserve in Tingjiang River

txtgg AR /mm

Y47 stations

Fik species /% average length H A
relative density (Sizigﬁii/g S1 S2 S3 4 ecology type
average weight)
#% H
R}
FEUEHE Zacco platypus 44.0 75(6.1) Vv Vv Vv Vv 0;SE;MU
I, [ 44, Opsariichthys bidens 4.70 90(12.5) Vv Vv Vv C;SE;MU
A | J 401 Acrossocheilus hemispinus 0.19 72(19.8) Vv Vv 0;SE;MD
VR JEE JS . Acrossocheilus wenchowensis 0.29 81(20.2) Vv vV Y4 Vv 0;SE;MD
10.67 73(20.6) Vv Vv Vv %
4% JEJZ £ Acrossocheilus parallens 7 0;SE;MD
B4R Barbodes caldwelli 1.29 108(75) Vv Vv Vv 0;RL;MD
%% Hemiculter leucisculus 0.68 78(8.4) Vv Vv 0;SE;MU
KRS Sinibrama macrops 0.19 98(31.1) v H;SE;MD
[EIWy 88 Distoechodon tumirostris 0.19 72(18.7) v H;SE;MD
AN Rhodeus sinensis 0.29 44(2.2) Vv 0;SE;MU
EiA e Rhodeus ocellatus 0.19 40(2.0) Vv Vv 0;SE;MU
BES& Mt Acanthorhodeus taenianalis 0.19 63(6.0) Vv 0;SE;MU
Z #48 Pseudorasbora parva 0.29 40(1.4) Vv 0;SE;MD
T A8t Pseudoperilampus lighti <0.1 38(0.5) VvV 0;SE; MU
W& E7 Paracheilognathus himantegus 0.39 45(1.5) Vv % 0;SE;MU
HEIE 8. Abbottina rivularis 0.19 38(1.8) Vv Vv 0;SE;MD
/M Sarcocheilichthys parvus 0.19 35(1.8) Vv 0;SE;MD
WSS Sarcocheilichthys nigripinnis 4.09 58(3.9) VvV Vv v 0;SE;MD
44f) Squalidus argentatus 1.29 82(9.0) VvV Vv v 0;SE;MU
#) Carassius auratus 1.45 62(12.8) Vv Vv Vv Vv 0;SE;MD
R
Pk Misgurnus anguillicaudatus 3.57 124(21.0) VvV Vv Vv 0;SE;BE
Wi 45k Barbatula fasciolata <0.1 86(1.9) v 0;SE;BE
- EEERRL
AR WR K Pseudogastromyzon fasciatus 3% 1.45 28(1.1) Vv 0;SE;BE
[R BEA R Bk Pseudogastromyzon cheni 3 0.58 32(1.0) Vv 0;SE;BE
PGB Crossostoma stigmata 1.25 29(1.0) Vv 0;SE;BE
JHRBO8K Crossostoma tinkhami 1.35 32(0.8) Vv 0;SE;BE
47 H
L7
fi% Parasilurus asotus 5.64 169(53.8) Vv Vv Vv Vv C;SE;BE
TR
8 Fik Clarias fuscus 0.19 162(70) v Vv v C;SE;BE
Rt
#ith Pelteobagrus fulvidraco 7.92 91(23.3) Vv Vv Vv Vv C;SE;BE
YR i Leiocassis truncatus 0.77 112(26.1) VvV C;SE;BE
K2 #fi Leilcassis tenuis 0.39 122(22.5) VvV C;SE;BE
R
TREBk Clyptothorax fukiensis 1.16 90(2.8) Vv 0;SE;BE
% H
5B}
PEBR Siniperca scherzeri 0.19 72(21.8) Vv C;SE;BE
L7
Bl Channa maculata 0.39 193(78.8) VvV C;SE;BE
e R
F B W) j% 8. Rhinogobius giurinus 1.00 38(0.9) Vv Vv % Vv C;SE;BE
H EC Wy 4 pE 48 Rhinogobius davidi 1.41 37(1.0) VvV Vv v C;SE;BE
IR
KA Mastacembelus armatus ¥ 2.29 121(35.8) Vv Vv Vv C;SE;BE
A8 H
A AR
Wi fi Monopterus albus <0.1 298(120) V C;SE;BE

TE: 0. Zefrtk; Co PIfrt:; Ho AR MU. B BJ2; MD. HF)2; BE. Jieili; RL. LRI ; SE. @R %7 Wagieash; « v W@ mafiy s,
Note: O. Omnivore; C. Carnivore; H. Herbivore; MU. Middle up; MD. Middle down; BE. Benthos. RL. Migration between River and Lake; SE. Sedentary;
“3%” Endemic species in Fujian Province; “+r” The key protect animals in Fujian Province.
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