J. Lake Sci. (4176 4+5) , 2019, 31(1): 159-170
DOI 10. 18307/2019. 0115
© 2019 by Journal of Lake Sciences

BiKRERFHFEYREESEMRESRERFHXE

R AER, EWR, TWAE, KR A=, 2R AR, TR
(P2, A PO TR R TESE e, 00 Y A2 T € Y JEUR) F T A 96 0%, 3 734000)

B E: ARIURIRIRBOE IHE YR T S M S M FIAREOC R , T 2017 4EXS B 5K AR B 10 AW i1 7
A ZEEERRAE VA A AL PR A 8 171 80 Jm 316 i, bl ] AR BT TRIEIE T TRhIE 2 50 o A H 10.75% |
15.22% 1 68.35% . K REEPHFri, I EE 38 R VAR RN 2035 a W BE I 2 AR AL 1 2, B R0 BN VA 3 U B 5 Vi 4K
e UK T S5 B0 5 o A R . A SO0 D), SRS S BT W ) 2 B AE 0.92% 107 ~ 116.67x 10 cells/L 22 ] , AL 35 51 F iy
S . DR B AR TR REE ), A4 B B B (Meridion sp.) IRJE ki B ( Ceratoneis arcus) M/ 5EHE
(Achnanthes minutissimum) FEAZE 3 40 55 78 Ff ( Diatoma elongatum var. tenuis ) 4% ¥T 3 ( Synedra acus) | fij B FJJE 3t
( Navicula simplex) 4 222 IE 3 ( Nitzschia palea) 5 5t E 4% W ( Melosira varians) 338 %5 B #: ( Diatoma vulgaris) | JFHIRENFT
BE(Synedra ulna) 55, WAL, FEW BRI b, o R il L 0 WE BE 1] (9 TR BE ( Miicrocystis sp.) (PR3 0.025) (L350 THY Y
JEMEE ( Scenedesmus quadricauda) (fEHE K 0.020) | B s ] AY 2R 2 15 e 3 ( Chroomonas acuta) F1HPIE [ ( Cryptomonas
ovata) (PUHBE 34350 0.045 F10.032) ff 25, 4 4~ Z=JF Shannon-Wiener ZFEVEFEH(H') {E 4> 9~ 2.65.2.76 .2.89 Fi
2.44  Pielou 5 FEHE 50 (E) Y916 M 0.93.0.90 ,0.91 F1 0.87, Margalef & & EE45 50 (d) ¥W{E N 1.73 .1.77.2.00 11 1.31. pE &
TR IR, FRIFAS) 1A d 2 THR T E 22 A0S FARXT PAS. 45K A TR R bR R AE Y S 2 REVESR BS54 bt
AKIBTIEAY , TR AR BE K AR 22 T i Gl al i e s e B g v VS YIRS, Hoh s AR BN, RDA 5 Pearson AHSGHE Sy
Bras R W) KRR B TR0 R TR 5 00 SR TR KR B PR AR ) A V5 S5 K BhAS W OCHR IR 3R, T ZE VAT B T U,
R AR R I Y R TE A5 R T

KRR ISR PRI AE Y s E TR AR IR TR T

Relationship between the structure of phytoplankton community and environmental factors
in the Zhangye section of Heihe River
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Abstract: In order to investigate the various seasonal dynamics of the phytoplankton community and the correlation with environ-
mental factors in the Zhangye section of Heihe River, the samples of the phytoplankton and the aquatic environment from 10 differ-
ent river segments were assessed in 2017. A total of 316 species belonging to 8 divisions and 91 genera including the variants were
identified to be mainly composed of the Chlorophyta, Cyanophyta and Bacillariophyta in the proportions of 10.75% , 15.22% and
68.35% , respectively. The environmental factors such as the temperature, conductivity, salinity, dissolved oxygen and chlorophyll-a
displayed significant temporal and spatial changes, while the total nitrogen and total phosphorus showed a significant increase with
the decrease in altitude. During the survey period, the density of the phytoplankton in the Zhangye section of Heihe River was
0.92x10*-116.67x10* cells/L, with the existence of a significant increasing trend from upstream to downstream. The dominant

species mainly belonged to Bacillariophyta and included Meridion sp., Ceratoneis arcus, Achnanthes minutissimum, Diatoma elon-
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gatum var. tenuis, Synedra acus, Navicula simplex, Nitzschia palea, Melosira varians, Diatoma vulgaris, Synedra ulna etc. In ad-
dition, it was found that Chlorophyta species Microcystis smithii ( McNaughton index ¥ was 0.025) , Cyanophyta species Scenedes-
mus quadricauda (Y value was 0.020) and Cryptophyta species Chroomonas acuta and Cryptomonas ovata (Y values were 0.045
and 0.032, respectively) were prominent in the middle and lower reaches of the river. With reference to the algal diversity in four
quarters, the averages of Shannon-Wiener index ( H') were 2.65, 2.76, 2.89 and 2.44, while Pielou evenness index (E) were
0.93, 0.90, 0.91 and 0.87 and Margalef diversity index (d) were 1.73, 1.77, 2.00 and 1.31, respectively. With the decrease in
altitude, the H' and d were seen to increase significantly while the range of E remained relatively stable. Through the comprehen-
sive evaluations of the water physicochemical index together with the density of algae and their diversity, the water quality in the
Zhangye section of Heihe River was found to range from being unpolluted to light or moderately polluted. However, the levels of
pollution in the middle reaches appeared to be aggravating. Meanwhile, the results of redundancy analysis and Pearson analysis for
the relationship between the phytoplankton and the environmental factors showed that the factors such as total nitrogen, total phos-
phorus, temperature and elevation played a key role in affecting the structure and dynamics of the phytoplankton community in the
Zhangye section of Heihe River. In the downstream regions of the river, factors such as conductivity and salinity were found induce
a similar effect on the phytoplankton community structure.

Keywords : Zhangye section of Heihe River; phytoplankton; community structure; environmental factor
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Fig.1 Distribution of sampling sites in Zhangye section of Heihe River
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Tab.1 Sampling segments information of Zhangye section of Heihe River
B 181 28 IR 181 4% LU 13/ m
HI =AY 38°25'39"N, 100°02'06"E 2214.00
H2 iy ALl 38°33'36"N,99°58'48"F 2134.63
H3 KA 38°37'48"N,100°01'48"E 2028.36
H4 /NI 38°41'24"N,100°03'48"E 1827.28
H5 S ESTPN 39°00’00"N, 100°25'48"E, 1402.46
H6 it 39°15'36"N,100°16'12"E 1355.62
H7 S 1) BT AT 39°18'10"N, 100°06'02"E 1321.40
H8 (SR SEPNG 39°23'24"N,99°49'48"E, 1300.36
HY Wik s 39°39'36"N,99°34'48"E, 1254.21
H10 1E gk 39°49'10"N,99°27'36"E 1181.05
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Fig.3 Density of phytoplankton in different seasons of each station in Zhangye section of Heihe River
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Tab.2 Dominant species and dominance degree of phytoplankton in Zhangye section of Heihe River

T (E) %

H1 H2 H3 H4 H5 H6 H7 H8 H9 HI10
TgE 8 ( Microcystis sp. ) 0.025 0.028
Eii 35 ( Oscillatoria sp.) 0.223
2344 B 35 ( Oscillatoria chloruna) 0.021 0.047
PUEE S (Scenedesmus quadricauda) 0.020 0.024
s S H 5 % ( Melosira varans) 0.020 0.043 0.038 0.034
38 55 B ¥ ( Diatoma vulgare) 0.084 0.055 0.057 0.066 0.069

30 2 A SR IE AR B ( Diatoma vulgare var. lineare) 0.083

FERKZE R SRR 5578 Fh ( Diatoma elongatum var. tenuis) 0.184 0.241 0.070 0.298 0.032 0.038 0.041 0.037 0.036 0.021
FR I 8 ( Meridium sp.) 0.026 0.029

JRIE Uk JE 3 ( Ceratoneis arcus) 0.061 0.023 0.022 0.075

IREFFT 3 ( Synedra acus) 0.029 0.023 0.021 0.121 0.057 0.021
YT 25 B ( Synedra acus var. radians) 0.043
PR EFFT 3 ( Synedra ulna) 0.039 0.022 0.026 0.022

e /Nl 52 35 (Achnanthes minutissima) 0.073 0.023

fA] B FHE 35 ( Navicula simplex) 0.023 0.174 0.140 0.052 0.084 0.038 0.033
NS 3 ( Navicula minuscula) 0.022 0.024

JHE #: ( Navicula sp.) 0.024

HAATEANT 25 35 ( Cymbella neocistula) 0.034

BG4S e H B 28 ( C. neocistula var. lunata) 0.021

725 8 ( Cymbella sp.) 0.025

ZF Yl 7ML 35 ( Gomphonema gracile) 0.037 0.025

/INJE S5 M 3 ( Gomphonema parvulum) 0.035 0.031 0.025

2 Bz 25 3 ( Nitzschia palea) 0.112 0.054 0.066 0.040 0.203 0.112 0.054 0.061 0.142 0.067
R 22 ( Nitzschia acula) 0.038 0.035 0.043
22 2k 35 ( Chroomonas acuta) 0.045

YITERREE ( Cryptomonas ovata ) 0.032

IEARDG , SR AR B35 R G (P<0.01) , AH G 2R U435 4 0.870.,0.881.,0.791 ,0.887 F1-0.902;d 5 TN ¥ & |
TP ¥ )% (Chl.a ¥ R RN 3 2 3 S A S 28 IR A 06, S5V 3k 0 B 2 0 A 06 (P<0.01) , A 56 R 5000 il N
0.808 .0.766 .0.937 .0.825 .0.960 F1-0.940; SR E A, E 5 74 B85 R T4 00 B 240 26 (P>0.05) .
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Fig.4 Diversity index, richness and evenness index of phytoplankton in Zhangye section of Heihe River
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D1.728 R EAEWE (M. varans) ,D2 . 3855 7 (D. vulgare) ,D3 % /NlIFE 3 (A, minutissima) |
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(S. ulna) ,D8: GERZE - FELR 5575 R (D. elongatum var. tenuis) ,D9; & BAFFEEE (N. simplex) ,
D10 /NIFHEE (N. minuscula) ,D11: 25 2 Z2 B (V. palea) ,D12 . R¥5ZEILEE(N. acula) )

Fig.5 RDA ordination biplot between phytoplankton species and environmental factors
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