543 55 5 1
2022 4F 9H

XA A F

Journal of Hydroecology

Z# % Vol.43, No.5
Sep. 2022

DOI:10.15928/j.1674-3075.202106290214

KBRS BT R B B A AT
oA, RER,E OB,APE
(KFBFENEREATRESHFRT AMABKIRESHE G AXBEERLHE, HL KRR 430079)

FHE 5T 20112016 AR ZEXT 7R /K 4/ W7 T2 VAR A2 (00 R £, 23 BT JLRE % 225 ) 78 Ak B AL 3 AR A8 T, 48 7 V7 i
T A AE 5 R AR L O 38 P 10 A S 7 20 B L IR B8 3 N, AT Ay 215 7K T 3 i AL AV 65 R R T AF 5 B A B il %
Bl R BIR, 6 FEIAE SR/ IR AE BRI 7171 .68 J& 233 T (A8 Fh) , 1 Bk, o5 He It 60% i 4
Y1 % 7T (17.28~136.68) x 10* AN/L , £ B THI V- U 1L 40 4% 15 41 s 8] A8 Ak TG 558 38 22 5, T 9 AL R T S5 o 12 ¢ 72 [
ST BR S B 22 A A S B TR AE TR R R 1 24.5% , 2 )R AN AR R R 1 2.0% s VR AE A & B
PEFREE R, 2014 45 R0 2016 4F 7R /K] 4k T 3835 BTG TS J2IRAS , 2011-2013 4FF1 2015 47 52 2 P 2 . 2011
2016 -3 ZE AR KT 2o B 34 R 31 Ff G AR , B T A A A AT ip A A LR, AR S A7 BB S Fe BUTE R — 11 284
B TEAR RN T 1280 o /I o T 9838 I, 25 7K 33 2 V7 WA A 5 7K A A5 R 5% 14D B2 i 0 i, oF /K R 58 8 A0 A

BT )T L
KRR AR R ARR AL BEIE S50 AR 7K
FESES:Q145 XHEFRERS: A

AR AL F AT B R, KD B R
R o IR A AR 0 DI G LB, 2008) . RN K
L=, A K T2 KL LI MR
K G A SRR X BB R o, DA R
RARIRZS , Hm B 25 R G v vl DUA Sk iy &2 24
B VL b 90 /K HL R 20T K5 TR 2 R R, 2 AN
AT Z BT G o AR/KI KA AR 2 2 F
T B CREWE,2010; RIFESE, 20145 BL R 4%,
2015 ; J& Hin 55 , 2021) AR AN ) 4 (28 5 H 55, 2012
Chi et al, 2017; £ %% ,2018) ; KT /KAEE RGH]
S A 7 R VR U R O A R CR N SR 2014
K I, 20200 o TFUFAE YD K AE S B ALK
B , FLRE VR 25 ) S B AR A A ] e iR K AR
BREZ AT . WX AR K F T
M2 FERA, RO RS WEE R, AT
T IRIR K KA AR

A= 457 B - Grinnel T 1917 4R 42 H (k& 1,
2018 , i FH T Fefi A= AR 40 O AH DG 98 (P 2R F e 4R
2014) , H 57t H T B8 M 5T (Akter et al, 2021) o

Wi B #:2021-06-29 &6 HHH:2022-03-22

EEWH KR L T 55 25 0H /K 55 i H .

EE B 2R, 1995 FE 46, 5, W90 s 2] (R, BB NG KAESE
W5 AN TAE. E-mail:mi.wei@foxmail.com

BIRIEE (5, 1966 28, 20, WAL 01, FEEN RIS A

E-mail:hujx@ihe.ac.cn

XEHS:1674-3075(2022)05-0049-10

A AT AT S BRI bRt G A A IR B (I 25 431 s A A
FIHFEE (R R 45, 2019) s AR A7 318 32 20 Fi L %8
JEE RN AR, A AL TE FEARIL T PR AR B AN )
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1.1 FRIKGAHER

TR R IR T 2 5 48 I I8 T #R B R /K YR 4
T 4K 436.5 km, WE-25 608 B, AR,
G =8 K R AR K= TN R0 Ok 2 IR 5%,
2020). 5K 2 IR RN 34.6 {4 m?, 75
KK Sk 2y 81.8 42 m? , IR 2 A7~ A2 B 97.45 42
m?®, H AR & M F i 2 5 i 2 0 A (R 5%,
20110 s bR AR 2 R ROK, Bl R B
S, A H IR TR SRR R RIR R, W
I CE RS, 2007) . FR7KI=FE K (69 A)K
R f i, 7K (10 H 2 2 HD HR Rk (3-5
HO KR 22 5 & 2 7E 0.02~0.11 mg/L(E +15%,
2017) .
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T 2011-2016 FEEF4EF T (3—5 A AEARKI H R
B IRIFIFE Y e AN 2 R i o AR AR LA K
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A3, 23 PRI 1173.2 ke A1 127.6 km; 357 1
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- AL ) R B A A SRK 38 LR AE K L
1 LK, & a3F IRV E , 7 VERE 5 25 5 1A
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TE o 8 MEFE ST R S0 00 = 5 B BB T
U 5 Bl 2 G 4 RN ER LGy 5 2006) 5 78 8 R i v [
SEIG % 5 i E 48 h, YIEWRYE 2 30 mL, X 0.1 mL
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Fig.1 Schematic map of the Chishui River basin and locations of the spring phytoplankton survey sections
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2, AR KB FF WY UREE N E, ST
60%, PR D

2011-2016 FFZAE AR K 53 7 R AL B FHHAED)
1055410570 100Fh 122 132 FFI 133 Ff FAFANTF

7R 7K 4 AN W T R D ARV T A R 2, 357 A
Tl 5 L iR, N 63.29%~70.59%; VRN G,
o 14.71%~19.48%; 4 #E 1] S T T AN FREE [T Fh 28
B IWEFRBORE , 5 6 Wil 7 i i A 28

DA VIRD AL R BRI, 5 LU 43%. P
PIRPSAE A RIAC R 2 7257 (n=6, P>0.05).

F1 FKAZREZHFEMFHEEAR

Tab.1 Composition of phytoplankton species in each section of Chishui River

B2, RO R AR 368, 305 W T 3 A ) A 26
/b, W AR ECR T B ZE R R D

PRI ERs) I e ARk

11 GES E /% GES Het5l/% GES Eb 151 /% GES Et51/%
TR 100 63.29 96 70.59 105 68.18 102 65.38
SR 29 18.35 20 14.71 30 19.48 26 16.67
WEHET] 18 11.39 11 8.09 10 6.49 14 8.97
BRIET] 6 3.80 2 1.47 2 1.30 7 4.49
FHEE] 1 0.63 3 221 3 1.95 2 1.28
Fee ] 3 1.90 3 221 3 1.95 3 1.92
S 1 0.63 1 0.74 1 0.65 2 1.28

it 158 100.00 136 100.00 154 100.00 156 100.00

212 HHFEEZA FRKH 2011-2016 FFHZFF T E
WS 35 %5 BELE (17.28~136.68) X104 ML, Ho b it
YRS 2013 5 - 2014 R K. R 2 TE H 2011

B TT 2 298 24.5%, 75 [A) 45 & S MR R 7 Z 2408
2.0%, B[] 0123 (1] A5 5 YA AN BE AR RE 113843 5 74.6%, IS
8] 5 2% (] AR A2 BAE F A B oamk o 0B 4) o

5 2012 FEIRIFRECR AR , 2013 SRR R B T 3001
THET, 20 A EIFIF R B T T B, 201 5 ARl R A 250 —_
AP 2016 4F IR T PR BlVE . ERIFHE ) DLl
AP RAEFRE IR B E VX 57 (n=6, P>0.05). $% 1
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Fig.3 Spatial variation of phytoplankton density
between sampling sections in spring (2011-2016)

El2 2011-2016 FEFHRAKMEFEY FHZEETL
Fig.2 Temporal variation of average phytoplankton
density in Chishui River during spring (2011-2016)

2011-2016 5= 35 25 75 7K 0] V5 Ui A8 470 2 FE T 3k
W THI AR A B3 K, 7E AR K W T 84 B /N (3D o ST
T V27 i L P 5 58 504 e A1 5 8% SRR I T 3 U AL ) 2%
JE AR B B A8 4k 22 57 AN 23 (n=4,, P>0.05) o

Residuals=0.746

Values<0 not shown
2.1.3 B = Z 0 SRR RS T 2
1 JFCA fiA R A B TR, I ) AP0 75 (1) 38 B Vil A ) T
VR B R 77 ZE AR B ANy, e [R) AR B T R g

4 WESZEEEXNFFEYEETES ST
Fig.4 Temporal and spatial variance as fractions of
the total phytoplankton community variance
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2.1.4 HhHAE A 2011-2016 SR KFFIFEIN 6 T NFRAKIAR AR, AR 5 BB S 5 = N A

AFILE 208 31 FHCEMD, B S5 11k 2) . Hi, H7E 2012 4 . 2014 55 F1 2016 4 M 265 £t 50 5 /N IR

WEBE] 24 R, HHL 77.42%; W5 113 M BRI T2 Fh . JRIESE A N ARN  MEFFHE OB AT i T2 . 7

PR TRNZREET T & 1 b R G Sk P T R 350 22 3 A R A, Fob il e
SUFPPL M MO A FEHE T (R DR TR S S8 3 AL Tl

2 2011-2016 EEZHRKAFHEYABMRERBE
Tab.2 Dominant species of phytoplankton in Chishui River during spring (2011-2016)
VA AN (8]
20114F  20124F  20134F  20144F  20154F  20164F

(N GiES

£ 1] Bacillariophyta

Bal Jit [E BH T8 Cocconeis placentula 0.043 0.039 0.052 0.047 0.032 0.080
Ba2 A5 5 HHE B Melosira varians 0.213 0.038 0.123 0.044 0.208
Ba3 % THR % Tabellaria fenestrate 0.025
Ba4 We kT35 Fragilaria sp. 0.075 0.036 0.056
Bas F/ B EE Navicula exigua 0.045 0.043
Ba6 W53k S5 Navicula rhynchocephala 0.041
Ba7 REVFF i Synedra acus 0.024 0.028 0.021
Ba8 Uk E 4 BEAR B B M. granulata var. angustissima 0.033
Ba9 YU XUEE S Diploneis ovalis 0.034
Bal0 ST EESE Diploneis puella 0.025
Ball PN ET AT R /N S AR Tl Synedra vaucheriae var. capitellata 0.041 0.039
Bal2 Wi 25 Fr $E Diatoma vulgare 0.041 0.021
Bal3 15238 Achnanthes sp. 0.198 0.185 0.112
Bal4 KR EE B Stauroneis anceps 0.052 0.037
Bal5 5 FLIR 3 Eucocconeis flexella 0.044
Bal6 A F A EE Gomphonema parvulum 0.034
Bal7 TRt S A R A 15 72 T Gomphonema parvulum var. subelliptica 0.026
Balg TN S BE Cymbella minuta 0.040
Bal9 Fitr FHE#E Navicula cincta 0.033
Ba20 LTINS Cymbella gracilis 0.048 0.023
Ba2l /NERFE Cyclotella sp. 0.053 0.051 0.094 0.037
Ba22 S #E Gomphonema sp. 0.059 0.034 0.065
Ba23 Bk S TE T Navicula crytocephala 0.040 0.056 0.114
Ba24 7 S5 W8 Gomphonema angustatum 0.042 0.045
£%3%177 Chlorophyta
Ch JEMEE Scenedesmus quadricauda 0.021
FAE ] Pyrrophyta
Py UL 8 Peridiniopsis sp. 0.023
B&3E 17 Cryptophyta
Crl W51 B3 Cryptomona serosa 0.031 0.532
Cr2 R R RS Chroomonas acuta 0.021 0.022
5% 7] Cyanophyta
Cyl 5575 Phormidium sp. 0.161
Cy2 Wit 834 Oscillatoria tenuis 0.023  0.024

Cy3 WURLER S Oscillatoria granulata 0.058
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215 FiEMY LN SEARCEOLHIFSE,
1990; B AE €5, 1999; TN, 2006) , 5T H'F dH,
20112016 FFZ7R /K] 4 NMBTHIZE AL T 5 YRR
T3 JAE , ZR/KIAT % B R A AT 275 5805 YR A
(E15) o MARIFEGKE 20141 2016 FFFHFZ= /K]
B KTUIRGLLT , % B AL TARE 0 5 JeiRAS .

IKAR 32 N R 50 R A P m] 48 /Y AT VR4, HL
Wy M AR (EFE MRS ,1993) : H'>3 NFEAR B A 57
Wi, 1~3 52 21| /R BE 5200, 0~1 S 52 31 55 FE 820, H'=0
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Fig.5 Diversity indices of phytoplankton in Chishui
River during spring (2011-2016)

2.2 RBFNESA

221 AAMTE 2011-2016 FFHZ R H b
BZZALTE FE 0.256~0.987 (£ 3) o« A 247k 58 , K51k
T2 5B/ S Wb BE A ) T3z A s T AR S AL A
R AR P B A, 50 B 2P B A ) T AR A R Gk gl
2018) . 2011-2016 L %M B B AR B, %05 b
AT BE , R Tz AR

2011

MR AL AL T8 B RN, LIS PR T 3 A 3
JTAE RS AL R | o A A S R AR AR S A R CR RS
2021 X5, 2021 ; 7RIS, 202D . ASLLEE RIS
&k » 45 B>0.700 BISLEAFRI > AT AEZSAIR,0.300<B;
<0.700 NH AR, B<0.300 A% AR fl. K3
AL, 2011-2016 FFF5ZA R /KIEIEY) 3 20 A
REAIHR AR ZSAL AR s Forb, 28 3 BB AR S AL 98 AR 1L
HROK S H1 2012 4F B 48 A2 A AL AP B s AR ) A A
MG ot B 78 P 2014 4F 1) b AR AL AR AR D9 2015 4 )
Gt VAL T FIL R N o e N A AN 8 N
SRR R i Fa B AE AR A LM AR A 2 1]
ARH o RSB SE 12 BB R A AL T L KT
0.700, ] A RLAEE , BAT BORKSE S 2
®3 2011-2016 FHRKAEFZFEMR B ESMAEE

Tab.3 Niche breadth of dominant phytoplankton
species of in Chishui River during spring (2011-2016)

3R 20114F  20124F 20134F  20144F 20154 20164F

Bal 0.870 0.642  0.794 0.833 0.472 0.968

Ba2 0.277  0.368 0.903 0.739 0.968
Ba3 0.715
Ba4 0.833 0482  0.775

Ba5s 0.842 0.927
Ba6 0.910

Ba7 0.487 0.641 0.437

Bag8 0.335

Ba% 0.957

Bal0 0.770

Ball 0.728 0.825
Bal2 0.987 0.869
Bal3 0.556 0.646  0.792

Bal4 0.787 0.922
Bal5 0.855

Bal6 0.889

Bal7 0.682
Balg8 0.675

Bal9 0.688
Ba20 0.749 0.934

Ba2l 0.561 0.350  0.544 0.626
Ba22 0.851 0.451 0.668
Ba23 0.741 0.735  0.406

Ba24 0.798 0.808
Ch 0.694
Py 0.545

Crl 0.680  0.256

Cr2 0827 0.431

Cyl 0499

Cy2 0562 0.667
Cy3 0.450
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HY 0,-//}54)6 250.191~0.996, H 7 i 7 U % 5 5 4% Tab.4 Niche overlaps of dominant phytoplankton
PO, B R, S /N 0, /N (R 4) . 20124F 0, species in Chishui River during spring, 2011
4K, 4 0.609~0.995 , H v il 7% 8 5 MU RS B 0, fi#AFh  Bal Ba4 Cr2  Bal3 Cyl Ba2l Ba22
. 4 0973
K AEFHBEIS WA OB, 201340, 0
A 0.056~0.979, Fe /NS TR O, e K, AR Bal3 0864 0912 0510
SEEEER SRR 0, /N GER6) . 20144 0,7% Cyl 0719 0642 0618 0.747
144 0.258~0.997 , o b fi /N T 45 A8 A O, 05t Ba2l 0815 0821 0758 0.550 0.191
PN , . Ba22 0996 0979 0850 0853 0.658 0.858
R RHFTRENE FR 0D CRD. 201540, Ba23 0986 0945 0823 0.855 0689 0816 0.985

AR08 0.160~0.988 , Ho b e 5] B 8 22 FL AP 5 924t

FFEE O K Ji [B DR TR 8 22 FLAS Fih S G PR O, i R5 2012 FFKAEFZHENAEMHESACEREY

/NGB . 20164F 0,8 0.724~0.989, HH %~ Tab.5 Niche overlaps of dominant phytoplankton
M e 5 45 AR O, B K e [5] BR T 3 22 FLAS Fh 5 1 species in Chishui River during spring, 2012
Wy O, 5 /N (R 9) . th#%F Bal Ba2 Ba4 Bal3 Bal§ Ba2l Ba22

2011-2016 FAFZ= /KRB F TN 0,358 Baz  0.868
e R Ba4 0.904  0.957
E‘ B 7 Az A |_| . .
=, L 0, F 3 E 1T L < 2016 4F (0.902) >2012 4 e
(0.852) >2014 4 (0.792) 2011 4 (0.787) >2013 4F Bals 0740 0680 0861  0.995

(0.610)~20154E(0.607) , 0, 51K F 0.600. HFFT K, Ba2l 0912 0995 0960 0618 0.691

2 0, KT 0.6 1], FREXT 0] 65 B2, BEE R 7K Ba22 0917 0983 0984 0713 0.777 0.990

Ba23 0.846 0817 0936 0925 0955 0.834 0.903

AR B G R O HESE 20140 o
F6 2013 FFKAEFZIFENMBFHESNEREY

Tab.6 Niche overlaps of dominant species of phytoplankton in Chishui River during spring in 2013

R Bal Ba2 Ba4 Cr2 Ba7 Cy3 Bal3 Ba2l Ba22
Ba2 0.696
Ba4 0.962 0.783
Cr2 0.422 0.056 0.261
Ba7 0.539 0.271 0.671 0.162
Cy3 0.817 0.217 0.758 0.259 0.624
Bal3 0.672 0.414 0.751 0.480 0.926 0.590
Ba2l 0.954 0.573 0.860 0.349 0.343 0.851 0.451
Ba22 0.972 0.529 0.900 0.393 0.515 0.918 0.603 0.979
Ba23 0.894 0.432 0.795 0.248 0.344 0.911 0.387 0.978 0.964

R7 204 EFRKTEZZHEDAEBMESAEEEH
Tab.7 Niche overlaps of dominant phytoplankton species in Chishui River during spring, 2014

fi#F Bal Ba2 Ba5 Ba6 Ba7 Py Crl Ball Bal2 Bal4 Ch  Bal5 Bal6 Ba20 Ba2l

Ba2 0.974

Bas 0.958 0.915

Ba6 0.764  0.851 0.808

Ba7 0.925 0.869 0.955  0.680

Py 0419  0.504 0.508  0.830 0.258

Crl 0.626  0.717 0.568  0.812 0342  0.859

Ball 0986  0.929 0.965  0.689 0.965 0316  0.495

Bal2 0936  0.972 0935  0.942 0.850  0.667 0.768  0.887

Bal4 0819  0.804 0.940  0.871 0.879  0.634 0526 0.826 0.897

Ch 0.903 0.925 0.879  0.768 0934 0291 0436 0902 0.891 0.815

Bal5  0.878 0.841 0965  0.852 0.855 0.685 0.652 0870 0916 0961 0.756
Bal6  0.895 0.887 0973 0.899 0906  0.638 0.612 0.887 0953 0987 0.864 0.975
Ba20  0.932 0.864 0993  0.743 0962 0448 0481 0958 0.886 0935 0.848 0.956 0.956

Ba2l  0.491 0.606 0.600  0.933 0.448  0.895 0.717 0412 0.763 0.776  0.548 0.712 0.760 0.539
Ba24  0.962 0911 0997 0.772 0.973 0.444 0.518 0977 0918 0925 0.893 0945 0.959 0.994 0.551
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A = \A
Tab.8 Niche overlaps of dominant phytoplankton 3 'L'T'LI:,

species in Chishui River during spring, 2015

3.1 BEGMEERZHEMESKETRETR

fFFr  Bal Ba2 Ba7 Ba8 Cy2 Ba9 Bal0 2011-2016 4E 7R /KA 520 A 22 09, R 5 bL i
Paz - 0296 35 B S (20140 78 2007-2010 4F ) 1 2 45
o e — . A TR R AR B (2 5
Cy2 0945 0374 0943 0222 03 R AR AL AR AT o A BN R X 5
Ba9 0807 079 0.796 0.580 0.838 TR I 75 T 22 o R A R — B, R AR R
Bal0 0945 0537 0918 0306 0952 0.939 Vi FEL A T R Dk DS 5 FHE DU I 5 AR oK I AR SR AL AR
Crl 0160 0779 0266 098 0229 0521 0264 FARAR AT 2L

F®I9 2016 EHRKAEZT ZHENREMESUERIBH
Tab.9 Niche overlaps of dominant phytoplankton species in Chishui River during spring, 2016
e g Bal Ba2 Ba3 Ba5 Cy2 Ball Bal2 Bal4 Bal7 Bal9 Ba20
Ba2 0.949
Ba3 0.833 0.873
Bas 0.900 0.976 0.833
Cy2 0.724 0.883 0.885 0.917
Ball 0.921 0.913 0.947 0.908 0.854
Bal2 0.934 0.894 0.956 0.828 0769 0.960
Bal4 0.987 0.932 0.891 0.866 0733 0940 0977
Bal7 0.784 0.889 0.974 0.854 0940 0887 0892  0.834
Bal9 0.782 0.843 0.947 0.873 0925 0957 0876 0814 0915
Ba20 0.961 0.978 0.927 0.920 0.844 0933 0960 0974 0918  0.850
Ba24 0.876 0.932 0.989 0.892 0914 0948 0955 0916 0984 0933  0.965

HPFRIREE KA KRBT, &K FpaT
RE2 B T IZ I B, F8 7~ AR —Fhoe YA b , S ik
TIK R AT BEAFAE (175 e FE 1E R Z IR, 20200 . A
BRI S 5 NIRRT B, HANBIEE G 4
S A B, W A AR 2015 SR 4 B ik 0.532, H.
AR K I T 260 A 34, A S LB A B IS AT HR R
Fofr o 55 et 5 388 Ol o HR Y A R 22 0 A A s P (R
1980) , 3% B 7R /K 7 1] 2015 4F & & 7840 ™ 58, H 77K
T[RRI 2 T B S B R o HRE Qe 2 s et
I 52016 4 J5 OB R 2 i RAS .

i R D BT AR S AE AT AR 2 R M FR B
W AW 2 REPERR BOA AR DU SR P K AR 1T S
FEFE 38 0] LAMNAEZS 2R 40 ) 1 s i HC AR 8 P (iR
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Spring Phytoplankton Community Structure and Niche Analysis of
Dominant Species in Chishui River

WEI Mi, ZHU Ai-min, WANG Rui, HU Ju-xiang

(Key Laboratory of Ecological Impacts of Hydraulic—Projects and Restoration of Aquatic Ecosystem
of Ministry of Water Resources, Institute of Hydroecology of Ministry of Water Resources
and Chinese Academy of Sciences, Wuhan 430079, P. R. China)

Abstract: Chishui River is an important part of the national nature reserve for rare and endemic fish
in the upper Yangtze River. A better understanding of the relationships between phytoplankton spe-
cies will support the conservation and management of Chishui River ecology. In this study, phyto-
plankton community structure and the niches of dominant species were analyzed based on spring sur-
veys of phytoplankton in Chishui River from 2011 to 2016. Phytoplankton community changes during
spring and our investigation of niche differentiation and environmental adaptation of dominant species
provides basic data for characterizing phytoplankton community structure in Chishui River. Sampling
of phytoplankton for quantitative and qualitative analysis was carried out each spring (March—May) at
four transects on the main stem of Chishui River. During the investigation, a total of 233 phytoplank-
ton species (variants) from 68 genera and 7 phyla were collected in Chishui River, with absolute
dominance by Bacillariophyta (141 species, 60% of total species). From 2011 to 2016, the numbers
of species collected each year were, respectively, 105, 105, 100, 122, 132 and 133. The range of
phytoplankton density was (17.28-136.68)x10* cells/L and, among sampling transects, there were no
significant differences in inter—annual phytoplankton density. The temporal heterogeneity of the phyto-
plankton community composition was more obvious than the spatial heterogeneity. Analysis of vari-
ance showed that temporal variability accounted for 24.5% of the total, while spatial variability ac-
counted for only 2.0%. Water quality evaluation, based on phytoplankton diversity indices, indicated
that Chishui River was in a light to no—pollution state in 2014 and 2016, and was moderately affect-
ed by humans during 2011-2013 and 2015. A total of 31 dominant species (variants) occurred in Chi-
shui River in spring during 2011-2016. The dominant species of phytoplankton in Chishui River
were species that primarily inhabit broad and moderate breadth niches. The average niche overlap in-
dex of dominant species was highest among species in the same category and minimum among spe-
cies in different categories. Our research shows that phytoplankton in the Chishui River are strongly
adaptable to the seasonal changes of the water environment that occur during spring.

Key words: phytoplankton; dominant species; ecological niche; community structure; Chishui River



