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Fig. 1 Sampling sites of phytoplankton in urban rivers of Xi’an
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) P F100—40045 ) 2 S (Nikon CX21)
Xt FT A b R I A A T 4
1.3 ESHEVNE

FH K5 43 $T 4 (Y ST Professional Plus)%} 2% K%
RBIKE (Temp) BRIKEE (pH) . WAEA T 7L
(DO, %). WA KEZ (DO, mg/L). HFH
(CON). &A(NH;-N). KSE(BP). #HJE(SAL).
SOV RV B A (TDS) R4 2 (CHL) o FH I 3AX
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12001)il 52 7] & (Wide)o [R5 FHGPS(Garmin eTrex-
301) ISR RAE A 2h FE AR .
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IMPEERAEEE, N N R M e E. SH
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FIH SPSS20185% FA 15 K 113 4T One-way ANO-
VA 738t K BRI 53 #r; FIH Origin2018147 KT 4
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& HT(RDA),
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W 1J17R, 452K ZDOWK &kt /K WI7ES. 37—
8.83 mg/L, F/K I 1£6.77—8.58 mg/L; pHAL /K HALE
8.15—8.40, F/KIMIFER.24—8.67, Y L g5l k. 1R
I B R 7 20 BT (ANOV A K 36 73 #, 432K £
pH. Wide X VIER KIS F /K L B 2 7
(P>0.05). MF 10 A1, B RK B3] F K EIK &
(R38N, 432K ZTDS. SALFINH,-N#SA5 A [F) Fe E
I/, TCHLA ¥ K& . MsiE) Bk, 432
K ZpHMDOTL M & Z 7], fHCON. TDS. SALTE
AN [) 7K ST B B 34 35 S T 5 7R KT KT
FERT 0 3 PR R R 3R AT B R R T 22 49 BT (AN -
OVA)KG L, RIN45Z/KZIECON, TDSHI SAL -1
B BEMZRP<0.05). AL, F—KH
H, T A B RO R HAth3 S K R . FERIE R
SRR B OB R A 7K B 2 = K 0 I R A
3K FR
2.2 RFEYIE R EMRHE

A KEBFTAEYIMAR ARHE R
S5 AR ZAK AL S 5 IR A 6 1111554,
P57 (Cyanophyta) 135, 7 EE11.30%; FE#ET]
(Bacillariophyta)63F#, 7 t.54.78%; 4% 171(Chloro-
phyta)31F#, (5 £626.96%; F&i 1 1(Cryptophyta)2 i,
15 E1.74%; #L38 ](Euglenophyta)SFh, i Hb4.35%;
FH3EE ] (Pyrrophyta) 1B, 5 10£0.87%. F/KIHIL %5
H711168FH, H A #1(Cyanophyta) 135f, /L
7.74%; Tk 3% (Bacillariophyta)8 7FF, (5 Eb51.79%; 4¢

F1 MOKARERETENERFSKHE

Tab. 1 Mean values of main environmental factors at sampling points in four river systems

wopy o tKWDyseson _ FAWetseason

Environment factor Wi Ba  J[Chan Vii[Feng HiHei P WiBa ¥4 Chan J#MFeng HiMHei P
River River River River River River River River

e 11891+  26.46+ 73.73+ 58.15+ 92.05+ 29.93+ 106.98+  206.58+
HT3E Wide (m) 12796 1745 4171 26.97 0215 12859 20,06 74.02 11537 0076
FEV (m/s) 0.34+0.19  0.38+0.30 0.20£0.10 0.4£0.35  0.345 0.18+0.24 0.45+£0.35 0.18+0.13 0.28+0.15 0.079
5 E Temp (C) 14.78+1.50 15.1342.84 16.34+0.60 15.87+0.71 0.610 27.26+1.66 24.67+2.25 26.14+0.38 21.07+2.75 0.001
pH 8.37+0.37 8.15+0.31 8.24+0.13 8.40+0.50 0.634 8.65+0.25 8.52+0.47 8.67+0.35 8.24+0.04 0.307
DO (mg/L) 8.69+0.67 8.37+0.64 8.83+0.46 8.79+0.43 0.583 8.58+1.56 6.77+0.12 8.34+1.73 7.31+0.13 0.044

790.09+  1191.63+ 1531.50+ 617.55+ 926.13+ 119425+ 1115.00+ 396.18+
BIHCON (usfem) 500" 4ssi2 17631 28058 0004 13362 sa61s 32034 10327 0021
WIS EIATDS 63422+ 93630+ 942.00+  483.40+ 0036 S77:10& 77281+ 71072 27547+ 000
(mg/L) 185.90 287.96 334.58 212.66 : 80.2 331.15 209.23 57.05 :
EEESAL (ppt) 0.49+0.15  0.73+0.24 0.94+0.10 0.37+0.17 0.001 0.43+0.06 0.59+0.27 0.54+0.17 0.21+0.04 0.023
ZANH;-N (ng/L) 1.68+2.15 3.11+3.46 127£0.40 1.03£0.74 0.499 0.66£0.18 1.30+£1.28 0.83£0.27 0.65+0.19 0.429
M4E 2 CHL (ug/L)  8.8745.25 3.12+1.78 16.76%5.13 0.74+1.48 0.001 19.38+16.697.43+4.88 25.48+6.76 16.74+27.010.316
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#17](Chlorophyta)S0Ff, 1 ££29.76%; F&# [ 1(Cry-
ptophyta)3Ff, 5 E1.79%; ## [](Euglenophyta)
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e Y>0.02 807 AE A HN TR . AU ALK
W15 F KR > AR FR4TI21 50, %K RAF
IKSCI AL Ab AR L INZE 27 . AN a] bk
F, REBE T /NIREE (Cyclotella sp )TETE AT HY
iK1 5 KI5 D L 345 A, Basie ] 25 il e
(Campylomonas reflexa) il /N 45 FE ¥ (Plagio-
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K&, Wi 0 EEZ B OUREE TR/ N A (Cyclo-
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MEBM ARER B EREA Y=f- PiPi=NiIN), PP A 5 8 1T V5 Ui K TR 8E (Raphidiopsis sp.)
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Fig. 2 Distribution map of phytoplankton species during dry season (a) and wet season (b) at each sampling site
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Tab.2 Dominant species and degree of dominance in each water system

7K BADry season /K HiWet season
e ] eS| R bt ] ] R
Ba River Chan River Feng River Hei River Ba River Chan River Feng River Hei River
oy SV A 22 TR
wmE sy R (003) s
INEREE /INERE (0.02) AR 5 L /E?};(%Q gﬁ(gg) GRTEAC B
(0.17) (0.04) /NFRTEE (0.14) 0 29‘% A ,,\ﬁﬁ@% 0 0)3 (0.06)
BSRAGEE (0.4) poeee 029 os TR0
(0.13) (0.03) 2 B (0.1) 0 02‘ Bl AT ﬁ;&gé 03 ) (0.24)
BUNBIGE R A 0.03) mnizzze 002 (0.02) FRATRO0.03) gy oyt pen s
(0.05) (0.02) TN RS R . (0‘.01) ‘ - %E gﬁ%(ﬁo(ﬁ)s) (0.02) "
009 BUMEEIER - 00s obpz USSR

(0.06)
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/BB (Oscillatoria tenuis); FE] 1) 25 EAR A Fh N RE
] BﬁfJ\Hﬁ(Cyclotella sp ) B 1T I S
(C. reflexa) MUV 25 BEEE(P. nannoplanctica);
/Tﬂﬁigﬁﬁjﬁ“ﬁj}ﬁiﬁljE’J’E#E%{%&(M. varia-
ns) FIURR B 5% 58 (Melosira ambigua) I Fa 35 1102
MBS (C. reflexa).

FFEYAREERENE WK 3K 4
B, Ak 7K S AR 40 B % P AR A3 R (0.33—
16.15)x10°cells/L, ¥{H }9(3.36+3.50)x10° cells/L; IF
WEAE Y A A A TE M 0.16—18.63 mg/L, H1H
9(1.79+3.59) mg/Lo. A 7K BV Uit A8 40 40 Hi 2% B &
TR T R ) AR [T B A PR B, P G T
HiR S 20 PR B 1) 79.9% 0 TV AE A0 A2 ) B
FEHET1(62.9%)HIEY & . F /KR IF L (0.75—
39.15)x10°cells/L, FIH J9(9.17+9.73)x10° cells/L; 3%
HAEY A Y &AMV N0.21— 57.98 mg/L, H1H
H(6.54+11.57) mg/L. F7K SR U7 A8 40 % 5 32 B HL
RTREBETT(34.8%) WHET1(25.4%) R 448 1]
(21.7%), T AP E B T R 171(32.2%) MR
(21.0%).
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(H'")72& F 1 R 25 R 0 B 0 J 3 A 358 T 2 R ek 1 4
£, Pieloudd) 2] B X ARPIFAE N 2 B, $8 I 2 305
FAWFIA B H 943 Bk A — B Y, Mar-
galef & (D)2 S BLEETE VIR B H 1) £ 5%,
P L Sk U RO 1= G

TEARH G, A 7K B3 7 %K AF 55 Shannon £
FEMEFREL(H") Pieloud’) =] £ 48 40 (J) F1Margalef 3=
B FEFREU(D) IFME 5 51 291.804 0.68F11.00; 37V
K KHRE R H . JHDYME 57 791.85. 0.73F10.85;
FETA &% RBE S H . JRIDIE 7 581,75, 0.73 41
0.67; B[ % KKE S H . JMDE 5 N1.46.
0.74510.51. F /KA 2% K AE 5 Shannon 2 A P4
fRHU(H') Pieloud) > FEFRH(J) M Margalef & &
FEE(D) R 7 ) N2.40. 0.80F111.29; i) %K
FERSH' . JRDISE 77 51082.30. 0.78F11.23; #3i]
B RN H . JADIE 5 782,60, 0.78F11.72;
W] &R RE A H . JRDIE S 1,78 0.73 40
0.86. fEZS[A] I, 43 /K RITH DRI BB N
— 8, XS5 HMDIERKFE DA — 2. RAEIRAE
WIFRHON ASOK RIAT LR R T Z 55 1T (ANOVA),
7 2R T AL e Rl K IR 2 = K A3 A8 k) T B
FEZE T (P>0.05). 43K RS RFE AR S £

S F
VA #ial ]
KX ]
=EoSA
k1]
B
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B3 RKHA & SRAE IR R ) Fh A B 25 P (a) S ARV (b)
Fig. 3 Phytoplankton species cell density (a) and biomass (b) at each sampling site during dry season
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Fig. 4 Phytoplankton species cell density (a) and biomass (b) at each sampling site during wet season
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ok, Hhwide. CHLS % —HEFF i 2L 1EAHS, M
K ZAHN0.3814F10.6837. Temp. NH3-N-555
7l R AH G, AHOK R ECN0.5099410.6062. pH.
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PHYTOPLANKTON COMMUNITY STRUCTURE AND ITS RELATIONSHIP
WITH ENVIRONMENTAL FACTORS IN XI’AN URBAN RIVERS SYSTEM

SUN Lai-Kang', YANG Tao"?, WAN Xu-Hao', YAN Xue-Rong', HU Chang-Tong' and ZHENG Yi-Wen'

(1. School of Geography and Tourism, Shaanxi Normal University, Xi’an 710119, China; 2. International Joint Research Center of
Shaanxi Province for Pollutant Exposure and Eco-Environmental Health, Xi’an 710119, China)

Abstract: As the largest city in Northwest China, the water ecological environment of Xi’an has been severely da-
maged with the expansion of city and the development of industrialization. In water ecological health assessment,
phytoplankton can objectively evaluate water quality and nutritional health status of water bodies. In order to determin
the relationship between structural characteristics of phytoplankton communities and environmental factors in the Xi’an
city, the composition of phytoplankton community, phytoplankton cell density and phytoplankton biomass of 24
sampling points in the Bahe, Chanhe, Fenghe and Heihe River were investigated on October 2020 and June 2021. The
results showed that 115 species of phytoplankton in 6 phyla were identified during the dry season. The main species in-
clude 11.30% Cyanophyta, 54.78% Bacillariophyta and 26.96% Chlorophyta. The average cell density of phytoplank-
ton was (3.36+3.50)x 10° cells/L, and the mean biomass was (1.794£3.59) mg/L. In addition, 168 species of phytoplank-
ton were identified in 7 phyla during the wet season. The main species include 7.74% Cyanophyta, 51.79% Bacillario-
phyta and 29.76% Chlorophyta. The average cell density of phytoplankton was (9.17+9.73)%x 10° cells/L, and the mean
biomass was (6.54+11.57) mg/L. Compared with the dry season, the number of species, cell density and biomass in the
wet season were larger than those in the dry season. Furthermore, the results of cluster analysis showed that the phyto-
plankton community structure and water environment condition were similar among most sampling points in the Xi’an
urban river, and human interference may be the main reason for the spatial differences in the remaining points. The re-
sults of redundancy analysis (RNA) showed that the main environmental factors determing the distribution of phyto-
plankton community structure in urban river in the Xi’an city were temperature (Temp), ammonia nitrogen (NH;-N),
pH, dissolved oxygen (DO), river width (Wide) and chlorophyll (CHL). Therefore, comprehensively considering the
environmental factors, biodiversity index, phytoplankton community structure and dominant species showed that the
water quality of Heihe River is the best among the four river systems, the water quality of Bahe River and Fenghe River
is in average level, and the water quality of Chanhe River is poor.

Key words: Phytoplankton; Community structure; Environmental factors; Redundancy analysis
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