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1.2.1 ZHEsh¥REEH K S27££108°19' 49" JLLR31°0' 58 . A
1) S ERE R4 257 1% e S3RL2108°15' 25" JL£E30°56' 36" >
) SETERE RS T Hz@ﬁi%ﬂﬁ% SEAREEI08°10' 30" ALH30°57'3 e A
JR A 5% (Protozoa) A58 Hi (Rotifera) i) 5E P £E S5:4322108°2' 9" Jk£530°52' 2"

# oz - , S6:47Z:107°58' 157 4L£530°49” 33" ol
b 1) 137 77 U 22 4 PR B B £ 2 (Cladocera) STARZ:107°54' 7" AL£i30°46' 487

FIBE A% (Copepoda) H5E HE FE i LA“oom iy SWRSHIOTR0 R0
oK 10l % 1 46 2 7 Ui 2 W) P 3~ 5 min, FHK R

e 0 o 5 L SRR PR T 106~ 1526 K
PR 5 A G 1 2 IR0 2 30 e R

FEATL 24 T 5% 7K R T LAl O W 181 2 A 8 . A

FIbE K BE fh . SOKRERN EAR IR MERFE 4 © R
S TR S L 24 h DL b BT K . 20 km i
R A R M L 2) S R RE R R ——

FHSRAK 28R 92 10~50 LK BE . BEJ 137 7 i 28 Bl REAREMEDH

Wy IR 1L S 7 B R 24 T 5 96 K RE VR AR 1 B Fig. 1 Sampling sections distribution of the Puli River
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01 28 Y I AT DX LA X R AT A T B L B Sk T ok DX I T S K T e v LA B R R A A U Y e A
BBITVF O] 5 AHIEIE 3R G 28 W LR X A% 25 O X0 3% Tl B vl 9% R BOR 2E AT R A L IR =2 LB DT A
AT P77 32 O dok A0 0 PR R . %o SR 4 3 A0 00 288 R A7 B 37 5 s T 0 A it L AR S OE T RCR RR I s A5 A M 3
TCVE RGP 2 1 a2, WPt AR AR R AF TR B BN 95 Y0 19 S b 4 [l S 06 = it — 20 S5 5
1.3 SWAEFEELE
1.3.1 F™EEFE

TEUE A W B B G PR IS5 R B0 BRSOk [ 15-18 1, I 4 DL JT IR AlgaeC 1737 A= 9 45 BB 246 58 11 B 17 32
BT WA RE AR SCR[19-22 T T % 0E 2R
1.3.2 YIS HEMEEHEN

AWF5¢ia A Shannon-Wiener ZHEPETEE(H) (Pielou 840 (J ) I Marglel $8%% (D) %t 3 B ] /K Jot 5 4 78 5
PEATIEMNT BRI S LSCHR[9-10], S HEPEHE $5 /K T Yo R BE 10 56 22 2 IR SCk [ 24 1ok )5 L HL AR
MWL 1,

K1 SHEMEBEHEKRRSLEENXR

Tab.1 Relationship between diversity index and water pollution degree

5 e e B H’ J D 15 L H’ J D
I i >3 =>0.8 >6 G g >0~1 >0.1~0.3 >0~1
G Y >2~3 >0.5~0.8 >4~6 PTG Y 0 <0.1 0
rp R G Y >1~2 =>0.3~0.5 >1~4
2 H#RE5a5WHm

2.1 FBEEYEEENSE

P LT 8 AN SRR T AL 08 R TR IEAE Y 6 1] 44 J8 92 Fh (G 2) b B 1] (Bacillariophyta) £ 20 J& 56
i, GRS R 60. 87 % s 4] (Chlorophyta) & 17 J& 23 1, i kA 25. 00% ; #5 % ] (Cyanophyta)
H3JE T, LN 7061 % #13E] (Fuglenophyta) , F # ] (Pyrrophyta) Ml ¥ # ] (Xanthophyta) 43 5% 2 J& 3
Fiol @ 1AL R 1 )8 2 B ax 3 1] 3k PR EAE Y B A B 6. 5200 . R4S SR A T IE L S8 I IFT VR Ui AR ) i 2K A
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/(19 Bl S3 Wi IF A A A 2t 2 (46 Fl) 003 2 3 B R AR B H A5 B (Melosira varians) |8l KT 5

(Fragilaria capucina) Mg A7 ¥ (Cymbella tumida) ,

F2 EEWEHEWMEAN

Tab.2 Composition of phytoplankton species of the Puli River

. AW I
x A # S1 S2 S3 S4 S5 S6 S7 S8
BT 38 (Asterionella) FE T BAT ¥ (Asterionella formosa) +
XUE ¥ & (Amphora) fiij B XA # (Amphora exigua) +
V585 W B (Aulacoseira) UKL Y8 4% ¥ (Aulacoseira granulata) + + +
[&] i 35 )@ (Coscinodiscus) WA 8 7 3 (Coscinodiscus lacustris) + +
. . I /NI (Cyclotella bodanica) +
hIRRIR (Cyclotella) e /NER ¥ (Cyclotella meneghiniana) + + +
. . . 16 [ 9% 2% 38 (Cymatopleura elliptica) + + + +
BB (Cymatopleura) IR I 2k (Cymatopleura solea) +
B 25 R (Cymbella) Jgé%fﬁ:r%(‘;% (Cymbella a[/ir'zis) + +
1% Bl 5 25 38 (Cymbella tumida) + + + + + + +
S LL i . -
AR (Diatoma) Sepiibrrinin
TSk M FT ¥ (Fragilaria biceps) + + + + +
Wa#1 % )8 (Fragilaria) i MEFT ¥ (Fragilaria capucina) + + + + + 4+ +
TR NG ¥ 3% (Fragilaria intermedia) +
92 5 A Ak e AR Fi +
(Gom phonema acuminatum var. coronatum)
g} . 75 W B (Gom phonema angustatum) +
BRI (Gomphonema) 25 45 5 A% 5 (Gom phonema constrictum) + +
(8] 5 A% 3 (Gom phonema intricatum) + + + +
WHE B 4% 35 (Gom phonema olivaceum) +
e . . A B (Gyrosigma acuminatum) + + + + +
AR (Gyrosigma) B TR AT SLBE (Gyrosigma scal proides) + + +
JK 55 % 8 (Hydrosera) T 3 K 8% ¥ (H ydrosera wham poensis) + +
FEFET] UL B AR P A T 4
(Bacillariophyta) (Melosira granulata var. angustissima)
B H B (Melosira) TR 5% 8 (Melosira granulata) + + + + +
B H A% B (Melosira islandica) + + +
AR S HEE % (Melosira varians) + + + + + + + +
WER F4HE ¥ (Navicula am phibola) + + + + + +
Z i fHE # (Navicula cincta) + + +
e sk FHJE 3 (Navicula cryptocephala) + + + + + +
I3k FHE ¥ (Navicula cuspidata) +
, . Xk A B B Ji AR Fif
FAH R (Navicula) (Navicula dicephala var. dicephala) -
B3k FHHE B (Navicula dicephala) +
I S B (Navicula graciloides) + + + +
T FHIE % (Navicula radiosa) +
i fL S 3 (Navicula pupula) +
K B8R (Neidium) T KB ¥ (Neidium iridis) +
Wk 22 ¥ (Nitzschia am phibia) + +
S EE B (Nitzschia dissipata) +
I ZE % (Nitzschia linearis) + + + + +
228 ¥ )8 (Nitzschia) 4% K 22 ¥ (Nitzschia palea) + +
ZF F2E I ¥ (Nitzschia paradoxa) +
IR 22 I 3 (Nitzschia sigmoidea) + + + + +
kI 22 B (Nitzschia sublinearis) + + + +
Plarse g (Pinnularia) KB (Pinnularia major) + + +
e . . I35 B (Stauroneis acuta) +
BT R (Srauroneis) WSk 57 55 3 (Stauroneis anceps) + + + +
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HR2
; p . R
SI S2 S3 S4 S5 S6 S7 S8
75 W32 ¥ (Surirella angustata) +
TR (Surirella) fﬁﬁﬂ%ﬁ(Surirella capronii) + +
JE T A ZE B (Surirella elegans) + +
HUH: X2 3% (Surirella robusta) + + + + +
T géfﬁfﬁ?i(Synedm acus) + + + +
(Bacillariophyta) - R &FFF 3 (Synedra tabulata) + + +
SRR B AT — S AR B 4 "
EMFT 38 (Synedra) (Synedra ulna var. biceps)
JBR B AT 95 44 4 718 B
(Synedra ulna var. constracta)
JEFAR & T8 (Synedra ulna) 4+ + + 4+
4 B E (Actinastrum) 4 B W (Actinastrum hantzschii) +
22 5w T8 (Ancylonema ) 27 5% W (Ancylonema nordenskioldii) +
243 )8 (Ankistrodesmus) WV £ 4 (Ankistrodesmus angustus) + +
K P&/ (Chlamydomonas) 1] BAAK 3 (Chlamydomonas sim plex) + 4+ +
INBR W JE (Chlorella) W 18] /NBR 8 (Chlorella ellipsoidea) + + + +
2 A 3R (Closterium) B9 A # (Closterium acerosum) +
SKEAT BT A % (Closterium leibleinii) +
o . INES B (Coelastrum microporum) + +
R (Coelastrum) K25 B (Coelastrum proboscideum) +
g R (Cosmarium) T i ik 8% 3 (Cosmarium subtumidum) + + +
ST |$§l§ (Crucigenia) M4+ F 8 (Crucigenia quadrata) +
(Chlorophyta) i 22 55 3 8 (Desmidium) T A 22 5538 (Desmidium baileyi) +
Y1 151 5% % )& (Euastrum) NV TR 8% 3 ( Euastrum denticulatum) +
ZE B8 (Eudorina) 18 25 3R ¥ (Eudorina elegans) +
&R )8 (Pediastrum) BFL# R W (Pediastrum clathratum) +
T 15 9L W B/ (Pleurotaenium) 5 ER T8 8% 3 (Pleurotaenium nodosum) +
W )& (Scenedesmus) VU M i (Scenedesmus quadricauda) + +
B K L (Spirogyra arta) + + + +
Wl K 4R (Spirogyra communis) + + +
K4 JE (Spirogyra) R IK G (Spirogyra lians) + +
KIEIK G (Spirogyra longata) +
FAAKEE (Spirogyra weberi) +
W ¥ 8 (Zygnema) T+ F R W (Zygnema subcruciatum) + + + + + +
612 5B (Anabaena) [& % £ )2 3 (Anabaena azotica) + + +
£ il 11 P2 3 (Anabaena circinalis) +
N . o B 4 3 3E B (Microcystis aeruginosa) +
(Cyi%;ljyta) BAE R (Microcystis) i %Tﬁ% Wi (Microcystis ichthyoblabe) +
233k Wi % (Oscillatoria acutissima) +
i )& (Oscillatoria) fuf G B % (Oscillatoria agardhii) + + + + +
T B8 4 (Oscillatoria borneti) + + + +
W Wi 8 (Colacium) TR (Colacium vesiculosum) +
- . B (Euglena caudata) + + + + +
(Euglenophyta) ¥R (Euglena) WS (Euglena deses) I
(Py[frilhjyta) 1% & (Ceratium) “KIHE R W (Ceratium hirundinella) +
PRl 8 18R (Tribonema) ﬁé‘kﬁ‘%@ (’er%bonema affine) + + +
(Xanthophyta) INFNEE 22 35 (Tribonema minus) +
ST/ Fh 34 40 46 24 27 20 31 19

T =AU W B TR %R R T TR A R TR
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T LT 8 A SRR T IR V7 DA 400 100 8 B R AR R 3R 3 T/ . B S5 T IET LA A, G 4 2% T T 11 S O 1) R ik

[ BE IS I8 B Ay ek Y4 s B A 38 DS 1 % B R A W e B Ry . S3 W 19 R AL 4 S PR R B R G0 R 76X

10" A« L71.0.126 3 mg « L' 5SS Wil A9 I 7 AR 1) 8 B2 S AR W0 dme /N . 20 53008 0. 3107 4>« L710.017 4 mg « L7

e HL 2% SRR U IR F) 97 U A6 00 A v R R A Wy B AR P B R B AR W R 0 0 4. 0100 A - LT
0.061 9mg+ L',

®3 EEANEREHEZFHEVEEREYE
Tab.3 Phytoplankton density and biomass of each sample section of the Puli River
REBE] =3 | W oAb it
W/ AP/ W/ A/ W/ AW/ W/ EX7/ byl W/ At/
AL D (mgeL D LD @mge LD LD (mge LD L) (mg+L"H LD (mgeL D

W T

S1 3.4X10"  0.0351 0.5X10" 0.0065 0.2X10" 0.0021 0.2X10" 0.0015 4.3X10" 0.045 2
S2 4.9xX10"  0.0735 1.0X10" 0.0362 0.1X10" 0.0004 0.1x10" 0.0014 6.1x10" 0.1115
S3 6.1X10" 0.0874 1.0X10* 0.0356 0.4X10° 0.0008 0.1X10* 0.0025 7.6x10" 0.1263
S4 3.4X10"  0.0351 0.5X10" 0.0075 0.2X10" 0.0021 0.2X10" 0.0015 4.3X10" 0.046 2
S5 0.1X10"  0.004 4 0 0 0 0 0.2X10" 0.0130  0.3X10" 0.017 4
S6 1.8x10"  0.0188 0.6x10° 0.0174 1.1X10* 0.0249 1.6X10" 0.0202 5.1Xx10" 0.081 3
S7 0.6X10" 0.0146 0.4X10"  0.006 6 0 0 0 0 1.0X10*  0.0212

S8 2.2X10" 0.0202 1.2x10" 0.026 2 0 0 0 0 3.4X10" 0.046 4

SEHE S 2.8X100 0.0361  0.7Xx10"  0.0170  0.3X10* 0.0038  0.3X10* 0.0050 4.0X10* 0.0619
WA TR W R BB T 2 W3 2, Hofh e 0 SR AR e 1] L B I A e 1 e 2R M

N A TR B 8 AN SRAR T I PRI A A H LT A D AYBE TS 4 BN 0. 636 5~3.423 1,0.729 1~
0.970 7 F1 0. 630 9~5.601 9, Hr . S2 Wil (19 H' A J ferm . 201k 3. 423 1 A1 0.970 7,S3 Wil i) D fermi s~
5.601 9;S5 Wi i H'F1 D . 20 514 0. 636 5 1 0. 630 9556 Wrii 19 J ik, 2 0.729 1, H'.J 1D (FH
{3504 2. 244 0,0. 896 8 1 2. 961 7, M4 1 nl A, Hin 8 A REEWT I IF WY H'.J M D 1 S5 {E X 1
B 7K SB35 G TR B 43 0l DA e E TS G VT AR RS

k4 EENERHEETIHEYSHEER
Tab.4 Phytoplankton diversity index at sampling sections of the Puli River

SR FE W T H’ J D SR B T T H' J D SR AF W T H' J D
S1 2.4973 0.9007 2.7643 S4 2.4973 0.9007 2.764 3 S7 1.5596 0.9690 1.9236
S2 3.423 1 0.9707 5.564 2 S5 0.636 5 0.9183 0.6309 S8 1.6371 0.8413 1.1794
S3 3.384 1 0.9444 5.6019 S6 2.3171 0.7291 3.2650 -5 {E 2.2440 0.8968 2.9617

2.2 R BETE SEHINFAE

A BELYAT 38 38k 8 A SR W I L IR IR S 4 1] 21 J® 28 AR (3 5) . Hidh i B2k (Rotifera) it £ . 3k 10
J& 15 Fh, 5 PEUFsh Y S B R B AY 53. 57 %0 s B I 25 (Copepoda) 35 6 J& 6 F, 5 Eb A 21. 43 % ; JR A= 8 #) (Protozoa)
2 )8 4 Fh, 5 IR 14, 29 %03 B 1 26 (Cladocera) Fe /0, 35 3 J@ 3 A, 5 L2 10. 7150, & REEWT R F . S7 AN
S8 Wi I 1 IFiF sh W Rl S de 22, 3% 11 B S5 W IHENIF i sh W) Rl S de b A 2 B, 3R 5 0k Bow % B U U D sh )
FEARBEF T DR R A T 817K (Mesocyclops leuckarti) ,

- VR0 2% SR A W T 9 D0 s ) R R R AR W i LR 6, HL b AR U S AT A 2 0 B R A ) R B R SRR
A B ) B R A e AR s ST TR VR Ui Bh W B R AR W i e s A R 496 A4« L1 8,901 2 mg + LTS3
T I 1 3h 0 2 R e R AL A R 48 AN ¢ L0722 8 mg e L7, HL I ek 0 00 S 0 1) R R R A g b
BEATR o A% SR P T T 174 07 i 20 0 5 BE M A i - (B 430 Ry 246 4>+ L1 .3.684 T mg - LY,
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R5 EEMEREW @RI ENK

Tab.5 Species composition of zooplankton at each sampling section of the Puli River

I & fif
SI S2 S3 S4 S5 S6 S7 S8
P51 3% & (Alona) B AR %5 2% (Alona costata) + + +
BEES
- % B.3% J& (Bosmina) KB % 8% (Bosmina longirostris) + + + +
(Cladocera)
£ 78 (Chydorus) [R5 1 3% (Chydoru sphaericus) + +
Hil &K % J&/ (Acanthocyclops) 11 2 il 61 K & (Acanthocyclops thomasi) + + +
B 7K % JE (Cyclops) AR B IK T (Cyclops vicinus) +
e e 2k i G 7K % J& (Mesocyclops) I A W 81K & (Mesocyclops leuckarti) + + +  + +
(Copepoda) T 4 ik TEHT ik + + + + + +
Bk % & (Neodia ptomus) H BB LK T (Neodia ptomus schmackeri) +
IR &I KB (Thermocyclops)  H B EIKF (Thermocyclops brevifurcatus) + +
BB RS FE B (Di f flugia limnetica) +
W RUJg (Di f flugia)
A8 BRIE AL 7E B (Di f flugia globulosa) + 4+ +
(Protozoa) 2% ¥ 8 L (Paramecium bursaria) + +
W8 U (Paramecium)
e ® )@ H (Paramecium caudatum) + +
BT A2 58 R (Asplanchna priodonta) +
IR (Asplanchna) i SRR R (Asplanchna girodi) +
VE G 2 5 i (Asplanchna sieboldi) +
) BB T EE L (Ascomor pha ecaudis) + + +
To#ki%e B JE (Ascomor pha)
YR FE TEAR 58 B (Ascomorpha ovalis) +
R 4 HUE (Brachionus) WA B B (Brachionus calyciflorus) + + +
INEE B 3L 8 L (Cephalodella catellina) +
il 3k % & (Cephalodella)
I B 3k B (Cephalodella forficula) +
(Rotifera)
AR WIE (Conochilus) A AL TS L (Conochilus unicornis) +
W2FE a1 B 48 U (Keratella cochlearis) +
fo 58 UE (Keratella)
i R g #8 H (Keratella valga) + +
JEE 58 B (Lecane) HIE 5 W (Lecane luna) + + +
5 5% R (Lepadella) R R (Lepadella acuminata) +
A EFS R (Monostyla) Rt BB FE B (Monostyla closterocerca) + + +
4 B (Notholca) J& % it 4% U (Notholca labis) +
BT/l 9 5 6 7 2 8 11 11

T TE W G R TE AT SE P AR b RO SR A7 43

e B VAT 45 SR B T VR A ) 2 REE RS B AR 7. A RBEWTIEN Y HLJ D B BUE S 400 Rk Ry 0. 636 5~
2.075 4.0.627 8~1 i1 0. 630 9~1.806 2, Hr, H' .J I D A& = (B4 50 H BRAE S7.S5 F1 S6 Wi i 5 S3 W 1 B
H'HM D DAL, S1 Wi J A, H .J M D /- F#{E 5504 1. 370 4,0.889 5 1 1.326 7, AR 1 nl4,
B 8 AN SRR PRI s 00 HF D SR R A8 7K 5 75 e e B A o BE Y5 G 1T S 2R I A 7K R TS G
R BE R 0
2.3 BEFREIRK

TE A Ak i 8 AR AEEWT T i AR B a2k 3 H 5 Bl 24 Fh(5E 8), Hirp 1 JE H (Cypriniformes) il B
(Cyprinidae) 15 F . L8 E} (Cobitidae) 3 1 ; 5 H (Siluriforme) #F} (Bagridae) 4 # . i B} (Siluridae) 1 F ; i %
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F (Perciformes) i )€ .8} (Gobiidae) 1 Fft . BERHY R AL & Hfe S, o5 28 SRR ELIY 62. 500 s HURAS B R B
FEE RN S R B YRR 37. 5%, WA AT BUOR A AL T8 B R IR S1 W R A 2K iR £, A 12
Fofr s T A6 - BV 9 1 S8 W T (14 b 2 d b LAY 3 Fil
ko6 LTENERBEHEZNNVEERENE
Tab. 6 Zooplankton density and biomass of each sample section of the Puli River
LS GRS LigIEES JELA: 3 ) it
REEWTI wmE/ MR/ wmE/ PR/ wWE/ YR/ wmE/, EPR/ wmE/, R/
AL D mg LD LD mgLH L DmgL DL D) mgeLH L D) (mge LY

S1 48 0.123 7 16 0.250 8 432 8.526 7 0 0 496 8.901 2
S2 32 1.162 0 32 0.930 0 0 0 16 0. 088 6 80 2.180 7
S3 0 0 16 0.571 5 32 0.151 4 0 0 48 0.722 8
S4 16 0.551 6 144 3.424 5 96 1.144 1 0 0 256 5.120 1
S5 16 0.509 9 0 0 0 0 96 0.736 0 112 1.2459
S6 16 0.544 2 48 0.994 2 64 0.334 3 32 0.238 5 160 2.111 3
S7 0 0 64 2.566 8 320 1.843 2 32 0.252 0 416 4.662 0
S8 32 1.222 6 80 1.842 6 224 1.144 3 64 0.324 2 400 4.5337
SE1E 20 0.514 3 50 1.322 6 146 1.643 0 30 0.204 9 246 3.684 7

TE AW S B T =48 R 5,
®7 LEEANSREHENZRIYSHEERER

Tab.7 Zooplankton diversity index at sampling sections of the Puli River

SR W T H' J D SRR W 1T H' J D SRR T 1T H' J D
Sl 1.3055 0.6278 1.4129 St 1.3634 0.7609 1.2500 S7 2.0754 0.9445 1.7020
S2 1.0549 0.9602 0.8614 S5 0.6931 1.0000 1.4427 S8 1.9997 0.9616 1.5074
S3 0.6365 0.9183 0.6309 S6 1.834 4 0.9427 1.806 2 | FEMH 1.3704 0.8895 1.3267
3 itig

R 55N F 2015 4R 6 7 X000 0 MG IR T IR 45 3 A% A T =k R IX 1 K VTSI 4 B EAT T U A 4
T J SR e V] 50 Y YT AR 1 00 e ZE B A e R R, A 9 4 R 3R T A DA YRR S 1 R LV 4%
SR W T T AR P DURE R T A R S R 22 . i o A B LA R R AR 4 e SR P X ALAR B B R L
AR APV 20 ) S i 87 4 1 PR BIR A 7 RE S IR AR R R A A0 SR BR B L Rk Y 3 R S AT e T R v Y
i 52 3 i 3 W RE 775 3 A% BE T B 5 3 /R O DA YA R Y ik v 1) 2R O TR A ) S R R — R
JEBE . AR BT R PRI A 3 SIS 22— 7 S R B AT BILTS K AR AR R R A K R T B
P e ok 4 J0 S R DR AR T RESZ 2 1 i5 g o M HLIN A% SR AR I 18T 194 9 0 A ) 4 R e A e P AR e rp S3 W i Y
TE U % B R A Wy R O K S W T B K AR R A G A PIL e RS ELR W AE KRR E A G, S5
TEI 14 357 Ui L i T8 B A 0y i i /1N o 32 PR A 5 At SR A DB TR AT L 2 DB TR 7 R 9 T A R L D > A [ (AR L %
75 W] JRE AR o AT AN ) 3 9 05 A 0 2 47 Dl T O 2 T 582 W0 1 a2 Ak 37 T A 400 14 A 0 5 00

BT S R W BT i 3 A v 4 R BT B G R AR O AR RO TR T S B R R — R DL L X
— G5 S 5 T AR T v BT P9 2 AT I 9 A A SR AT T L A B AT B b R AT GBI R R R B
PE AT A A 2 TR S A S A LS R R A e A AR X T RE R PR D X S B A BB R A LA
SRR A K R AR T AN I LR 2B PR W sh W) A A . ORI L e i g A BB R 5 PR B B AL 1 T LA A1 2 45 4
PRI A AS A8 A AR R B L R L S A R T R AR T 5 A LG Y 1 U S O R T A
2 T At A8 7Y 1 7 i 3 10 0 el SOR Xt A b
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Tab.8 Composition of fish species of the Puli River
K A I8 T
H B DA i
S1 S2 S3 S4 S5 S6 S7 S8
8 (Cyprinus carpio) + +
#H 3V B} (Cyprininae)
1 (Carassius auratus) + +
A6 (Abbottina rivularis) + + +
B3 (Sarcocheilichthys sinensis)
fif) s #}- ( Gobioninae) R A (Squalidus argentatus)
Z M Ah (Pseudorasbora parva) + + + + +
A0 H (Hemibarbus maculates) + +
it —
o i} 37 B} (Danioninae) 5,10 44 (Opsariichthys bidens) + +
(Cyprinidae)
SIS ik % £1 V. B} (Leuciscinae) Hi At (Ctenopharyngodon idella) — + +
(Cypriniformes) ) (G4 (Hemiculter tchangi) + +
fif] F #} (Culterinae)
4 (Hemiculter leucisculus) + + + +
A8 8 My (Rhodeus sinensis) + + + +
% V. &} ( Acheilognathinae) N
R B il (Rhodeus ocellatus) + + + +
1 7. B % ( Hypophthalmichthys molitriz) +
(Hypophthalmichthyinae) % CAristichthys nobilis) + +
AE 8 W B} (Cobitinae) Pk (Misgurnus anguillicaudatus) + + +
A6 SRR _
e AL BE R VP 8K ( Parabotia fasciata) + +
(Cobitidae) Vh B OIE Bl (Botiinae) B
WBERIN VP (P bimaculata) + +
1 8 0 6%
+ + +
(Pseudobagrus truncatus)
R} FLIGE i fn
- + o+ 4+ 4+
3IA=! (Bagridae) (Pelteobagrus vachelli)
(Siluriforme) P Fih (Pelteobagrus fulvidraco) — + + +
KAE#E (Mystus macropterus) + + +
fili B}
#f (Silurus asotus) + +
(Siluridae)
i B i 2 fa B T 2 Wy ik PR fa
+ + + + +
(Perciformes) (Gobiidae) (Rhinogobius giurinus)
Bt/ R 12 9 11 7 8 5 8 3

TR A2 W) B0 22 AP R RO PE A K A R AR B0 B9 T 2248 b i o R Ui s AR W B0 W b R R KR R R B AR )
XoF 7K B85 728 A I O O R 5 — MBI 75 A JBOIR B0 858 2 ) AR o 2 1 A 10 22 e P i A A O 0K 5 170 224 7K 5 B3 T
VR AR ) 2RV B RER S R S e Y L FEARBE S R PRI BB R h W 3 S ZAREVESR B H L
F DB~ RO R AR 7K 5T 975 G e B AN 6 — B30 (EDRE I A 3T A0 25 2R 2585 R AR T A R B LYK B Ak 1 35 O
o E G JOIRAS L 3K 5 22 R 5 AF NS AE 2019 AR A AR A R IR i A ) 0 AT R A S 22 R A3 4 SRR AL B
AR KBTS Ge e BEAL T 2 B-rhis Qe 2 1] e B3 ) A R vb  m] LA B HEL 9] R Ao B T ) 2 0 AR
s BT IRAT A AR B 3 398 b 5% B A A 24 1 E 25 W) Tt B It 2 A8 U T AT v DT S BBOK 1A 52 2115 3t

PR Ak o 38 FRL 3 D A R 22 e i AR K A% v S B9 24 T B L T 0 R O e R ) 2 3 B3I AR AR AT A5 A O

b2 S BEA

AHIFFE S B A FL) 0 2R BE IR A AL 3 H 5 B} 24 Ffs Hrp SRR B RS £ AR SR — R DL A
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FEWIRRECS LA/ o X AT E S ERL ) Rl R E A X SR O AR Tz A G . AR IR DL R L LR i
B W SRR L W] AR b T BT WA R T R A #0128 B e kA HLTR 3, AT
o 38 L) i 0 AP I . A L 3 LA I 2 N T SR AR 2 T 3 T T B A L R TR BN L By FE R i K
17 B B £ 2 7 A 0 2K S ) B BEL R ok S BT L b i R 2R R IR AR D . i 2018 AR U1 A K A A
it 3 FL T 40 2 A A A 25 SR WoR 3 B LA 628 5 B 10 B 40 8 51 R, Hodp R £ 28 32 B, 5 B W R B
64. 7% . 53X — A A BOREAT X HG T AN ME R I 21 i B R e S B R ) s BR TN SR A A
N W PR 2R 5 BTN T A 32 30 P A AR TR ol £ 288 5 A% A2 BEL O 2 T S B0 26 Y X R AR A e A T AR A RAAh L K Y
A TV X #0 JE JEUAT 1 7 B 7 M e R O 5 B £ 60 B AR 00 AR PF R AR OB R IR I 2 — . TR, A SR L L
A A A5 N g DR 2R G I AL £ BEL BB 3 1 DA Y 2R B A R A R T K R Ak 2 0 S A L AR 5T L N R T O i 6
(R A7 O BT A R R0 A 3 HL U A A AR 2 A AT A v AR A eh N A
I 22 it o H A 2 b £ 2 T R D B — A LA

25 b T 3 A X 3 BT e 0 D A ) T i 45 A R £ 2 B R IR R AT O A A IS K B AL SR AR K BT
DR JE N1 1 2 v B T 2 B PR T s R A 20 SR A WA b . DA R i 3t PR A
K AR 06 PR il B PR ORI B A . AR S A RN AN D R LT O A 2 A A 0 M RV R A 2
S AL Sy = DX BT IR PR AR AT S AR G T TR 0 S A GEORE L 0 A i e 7R DX K B IR R BT K A A R AR
TAERERRE X,

LR e

[1] BRET XU % £ 0, 45 3 VT 3ol 7 BV U A W R 5 A e s A8 AL B L S R B R F 19 26 R ). AE %R . 2019,39(1) :173-184.
CHEN H, LIU Q, PAN ] X, et al. Spatial and temporal variation of the plankton community and its relationship with
environmental factors in the city section of the Ba River[]]. Acta Ecologica Sinica,2019,39(1):173-184.

[2] LEPISTO L,HOLOPAINEN A-L,VUORISTO H. Type-specific and indicator taxa of phytoplankton as a quality criterion for
assessing the ecological status of Finnish boreal lakes[ J]. Limnologica,2004,34(3) ;236-248.

(3] XUBR, BRg . £ R 55, T 231l Sk 1 W8 3T 5% V6 Sl V7 e AL 900 P 90 45 4 5 R RRAE L) ). O 5 B8R A= 22 4R . 2019, 25(5) : 1091~
1098.
LIU C,WEI N,WANG Q.et al. Phytoplankton community and environmental characteristics in the coastal waters of the Nanao
Island, Shantou, Guangdong[ ] ]. Chinese Journal of Applied & Environmental Biology,2019,25(5):1091-1098.

(4] Wt R, iR, E8 0, 5. S WKW R &K T E XA R mghn 40 5 A4k [) ). EW 2 . 2007, 15(3) £ 300-
305.
YAO J L.XUE ] Z,WANG D Y,et al. Seasonal variation and longitudinal distribution of copepods in the main river area of the
Three Gorges Reservoir [J]. Biodiversity Science,2007,15(3) :300-305.

[5] k&, TULWE, a5, WOV T Ui A B 2 07 Ui 3 ) B i R A 5 RF VR 45 49 0 BT [T 0. AR JE Aol R 24 2% 41z, 2013, 41(5) 1 131-
135.
ZHANG H,YU H X.MA C X,et al. The composition and community structure of zooplankton of Nenjiang river downstream in
spring and autumn[]J]. Journal of Northeast Forestry University.2013,41(5):131-135.

(67 P, Tk WY 3938 50, 4 TRV Uip 22 W0 B 6 25 00 A1 SRR SEFR B8 R 7 20 [0 ). K A R 241, 2016.40(2) :301-312.
TAO M, WANG Y M, XIE B W, et al. Spatio-temporal distribution of plankton and driving environmental factors in the
Tuojiang River[J]. Acta Hydrobiologica Sinica,2016,40(2) :301-312,

[7] ZWART J A, SOLOMON C T, JONES S E. Phytoplankton traits predict ecosystem function in a global set of lakes[]].
Ecology,2015,96(8) :2257-2264.

[8] FRAU D, MEDRANO J, CALVI C, et al. Water quality assessment of a neotropical pampean lowland stream using a
phytoplankton functional trait approach[ J]. Environmental Monitoring and Assessment,2019,191(11):681.

(9] SREE . &/ e, 20 50, A5, 0 PR VL 52 0 T U ol 77 10 24 W0 R 9 45 10 L K Bt B #n 2 B IR DR [ ] 0 PR Ui OR 2 24 4l C AR B 2%
FR),2021,38(4) :36-47.
ZHANG Y,LIAN X L,LIY W,et al. The current situation of plankton community structure, water quality.and fish resources of
the Fuxing River basin in Jiangjin, Chongqing[ J]. Journal of Chongging Normal University (Natural Science) »2021,38(4) :36-47.

L10] %86, 4 85 . 255 30, 5. 8 PTG 8 IX 2 75 332 Ut B R RS Tl O 807 i 21 ) K e 2R B IR DR LT ). 3 R K2 e CH A B2



%2 F oMk T EWFHEEMBEEN AN SR E RTIRIK 63

&) 52020,37(6) :63-77.
YANG N, YANG X,L1Y W,et al. The current situation of plankton and fish resources of the Lixiangxi Rivulet and Maxi River
in Fuling District of Chongqing Municipality[ J]. Journal of Chongqing Normal University (Natural Science) ,2020,37(6) :63-77.

[11] ZHOU S C, TANG T, WU N C, et al. Impacts of a small dam on riverine zooplankton [ J]. International Review of
Hydrobiology,2008,93(3) :297-311.

(127 BREL, " a5 AE ¥, A5 BLI AL Il £ 2 B 0 1 I 25 20 A [T ). VL B B8 IR 5 PR 85, 2016, 25(2) : 257-264.

QIAN H, YAN Y Z.CHU L, et al. Spatial and temporal patterns of fish assemblages in the rivers of Chaohu Basin[]].
Resources and Environment in the Yangtze Basin,2016,25(2) :257-264

[13] LI Y R, TAO J,CHU L,et al. Effects of anthropogenic disturbances on a and 8 diversity of fish assemblages and their
longitudinal patterns in subtropical streams,Chinal]J]. Ecology of Freshwater Fish.2018,27(1) :433-441.

(14T 5% %5 N sloxd 1l DX Ui 0.9 2 ME R 95 i (). R 2 i 412, 2020, 26 (5) - 81-85.

WEI H ]J. Effects of human activities on fish diversity in mountain streams[ J]. Anhui Agricultural Science Bulletin, 2020, 26
(5):81-85.

[15] B, AR K oK R A W9 Jr ik (M. db gt Bh2= At 1991
ZHANG Z S,HUANG X F. Methods for freshwater plankton research[ M. Beijing: Science Press,1991.

(16 FRUER. MoK GRL A 9 5 e A sl g B i LML 2 . b s« A2 0D i A, 2011:337-363.

ZHOU F X. Atlas of freshwater microorganisms and benthos[ M. 2nd edition. Beijing : Chemical Industry Press,2011:337-363.

[17] sh s #% , RZ5. b B K A W I35 LM, Jbat ¥ 7 i Rk, 1995:192-294.

HAN M S,SHU Y F. Atlas of freshwater organisms in China[ M]. Beijing: China Ocean Press,1995:192-294.

(18] #AMS Xy, BRED.Co. i EIRK B2 - R G5 2K R AR S IMIL db e - B2 i R, 2006.

HU H J,WEI Y X. The freshwater algae of China:systematies taxonomy and ecology[ M]. Beijing : Science Press,2006.

(19] BrEH. hESIYE - @l - #88 B (P ) LML b st B2 b it 1998,

CHEN Y Y. Fauna Sinica, Osteichthyes,Cypriniformes [ [M]. Beijing: Science Press,1998.
[20] ‘RAAF. P EZIYE - 65 @ - 608 B CF B M. dba Bl H it . 2000,
LE P Q. Fauna Sinica, Osteichthyes, Cypriniformes [l [M]. Beijing: Science Press,2000.

(217 SRFA SR, EIROK 2K R ML 19 50 VLI B2 B AR Hh AL, 1995,

ZHU S Q. Synopsis of freshwater fishes of China[ M]. Nanjing: Jiangsu Science and Technology Publishing House,1995.

[22] T s, pu)i e M. R « DU I BR A B AR i, 1994,

DING R H. The fishes of Sichuan[ M]. Chengdu: Sichuan Science and Technology Publishing House,1994.

(23] PNAE, R ZRHE . 20 W8 P 48 BUC0E 965 V8 7 AR 0 F 5 v 9 19 LD ). 95 V24 4R, 2004, 26 (1) 2 62-75.

SUN J,LIU D Y. The application of diversity indices in marine phytoplankton studies[ J]. Acta Oceanologica Sinica, 2004, 26
(1):62-75.

[24] PR, EAGE ORIESE S50, T NIT W A 0 BE VR 45 40 R 1E S L 5 PRI IR 110 G &R T ], AR S BRI 2 42, 2022, 31(1) :117-130.
BAI H F,WANG Y R,SONG ] X, et al. Characteristics of plankton community structure and its relation to environmental
factors in the Weihe River,ChinalJ]. Journal of Ecology and Environment,2022,31(1):117-130.

(250 3 WL T A ARUEE L 45, =R X 3 4% SO0 B 2 0 Ui A ) BRI S 2 Rk 23 T (D). w7 ARl . 2021, 15(4) < 21-24.

DAN Y,SHEN Z W,YU F Q,et al. Current situation and diversity analysis of plankton in three Tributaries of Three Gorges
Reservoir Area in summer[ ]J]. South China Agriculture,2021,15(4) :21-24.

[26] RLYNOLDS C S. The ecology of freshwater phytoplankton[ M]. Cambridge: Cambridge University Press,1984.

(27 MREY R, S AEHE. WUS A B BRI 7 (9 SR 7 2 (). W 27 4 O SCRRD 2 1986, 8 (1) :92-100.

LIN J M,JIN D X. Formation and germination of dormant spores in Chaetoceros didymus[J]. Acta Oceanologica Sinica,1986,
8(1):92-100.

[28] KELLY M G,WHITTON B A. The trophic diatom index:a new index for monitoring eutrophication in rivers[ ] ]. Journal of
Applied Phycology,1995,7(4) :433-444.

(297 a3 00 A 1R L SRR R+ 4 BV 1 W S 48 e i 9 30 2 ) UK B 2 B4 [T ). UK il . 2014, 44(3) : 51-55.

HE T.LIU J H.ZHANG C L,et al. Species and diversity of plankton in Baolong River on the upper reaches of the Yangtze
River[ ] ]. Freshwater Fisheries,2014,44(3):51-55.

(307 R B, 220 X S0, A5 28 UL i) /K 2 K Gt 3T 3 37 10 3 ) ) RE D 25 M P 5 [ ). A= 2 2% 7K, 2018, 35(6) 1 68-73.

JISC.LI Y.ZHAO W,et al. Study on the community structure of zooplankton in Biliuhe Reservoir and basin[ ]J]. Journal of



64 Journal of Chongqing Normal University (Natural Science) https://cqnuj. cqnu. edu. cn Vol. 40 No. 2

Biology»2018.35(6) :68-73.

[31] DAHMS H U, HAGIWARA A, LEE ] S. Ecotoxicology, ecophysiology, and mechanistic studies with rotifers[J]. Aquatic
Toxicology,2011,101(1):1-12.

[32] Bseas, BB, 2R 4, 55 R 1L K P 7 i 3 W RF 98 254 e AR BOR BUIT A (0. K AR AR 27 4k . 2014,38(4) : 720-728.
YANG L J,LU G H,ZHU ] Q. et al. Characteristics of zooplankton community in Hengshan Reservoir and water quality
assessment[ J]. Acta Hydrobiologica Sinica,2014,38(4):720-728.

[33] CHEN Q F,GUO B B,ZHAO C S,et al. A comprehensive ecological management approach for northern mountain rivers in
China[ J]. Chemosphere: environmental toxicology and risk assessment,2019,234:25-33.

[34] 22 JF B8, 0 ZE00k 2 A0 , 45, ORI 28 25 07 Ui A W 0 U 2 I 2 AR 0 T L0 0. st ol 2B 427 42 2021, 40(5) 1 15-22.
LAN KY,LIU B H,PENG D Q,et al. Investigation and diversity analysis on plankton resources in the Dumu River[ J]. Journal
of Mountain Agriculture and Biology,2021,40(5) :15-22.

[35] WU 7Kk ™ 2 d . g  25gd A [R]. G 11 DU 148 K 7™ 2445, 2018.
Fisheries School of Sichuan Province. Investigation of fishes in Puli River[ R]. Hechuan: Fisheries School of Sichuan Province,
2018.

[36] AEZF Bl . XS, i 850 . 45, K VIR DX 3 B S8 3 V0 2 K 10K B2 5 36 RE R A3 AT L) ). v B R B M L 2022, 38(1) :86-94.
XIONG F Y,LIU H,LU Y,et al. Water quality and fish assemblage patterns in river and typical lakes in the source region of
the Yangtze River during the wet period[]]. Environmental Monitoring in China,2022,38(1) :86-94.

[37] ZHU R,LI Q, WANG W J,et al. Effects of local river-network and catchment factors on fish assemblages in the headwater
streams of the Xin’an basin,China[ J]. Journal of Freshwater Ecology,2017,32(1):309-322.

Resources, Environment and Ecology in Three Gorges Area

Community Structure and Biodiversity of Plankton and Fish Resources of the Puli River

LUO Yang, CHENG Ruli, WANG Meng, LI Yingwen, CHEN Qiliang, LIU Zhihao, SHEN Yanjun
(Laboratory of Water Ecological Health and Environmental Safety, School of Life Sciences,
Chongqing Normal University, Chongqing 401331, China)
Abstract: [ Purposes ]It aims to investigate the plankton community structure, biodiversity, and fish resources in the Puli River Basin
of the Three Gorges Reservoir Area, and provide data support for the monitoring and management of the ecological environment in
the Puli River Basin. [ Methods | From March to April 2019, eight sampling sections were set up in the Puli River to conduct
investigations and analyses on the plankton community structure and fish resources. The Shannon-Wiener diversity index (H'),
Pielou index (J), and Marglef index (D) were used to evaluate the biodiversity of plankton and comprehensively assess the degree
of water pollution. [Findings]A total of 92 species belonging to 44 genera and six phyla of phytoplanktons were collected in the Puli
River, dominated by the Bacillariophyta phylum, which accounted for 60. 87 % of the total species. The average density and biomass

1

of phytoplanktons were 4. 0X 10" individuals * L™" and 0. 061 9 mg * L', respectively. The average values of H, J, and D for
phytoplanktons were 2. 244 0, 0.896 8, and 2. 961 7, respectively. A total of 28 species belonging to 21 genera and four phyla of
zooplanktons were collected, dominated by the Rotifera phylum, which accounted for 53.57% of the total species. The average
density and biomass of zooplanktons were 246 individuals + L™" and 3. 684 7 mg « L™", respectively. The average values of H', J
and D for zooplanktons were 1. 370 4, 0.889 5, and 1. 326 7, respectively. A total of 24 species belonging to five families and three
orders of fish were identified in the Puli River, dominated by the Cyprinidae family, which accounted for 62. 5% of the total species.
[Conclusions ] The overall water quality of the Puli River Basin ranged from clean to moderately polluted, and the fish resources were
significantly reduced compared to historical survey records. Therefore, it is necessary to strengthen the water ecological management

and fishery resource protection in the Puli River Basin.

Keywords: Puli River; plankton; fish resources; biodiversity; Three Gorges Reservoir Area
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