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Abstract: In order to explore the structural characteristics of phytoplankton community in the main reservoirs in arid climate area,
northwest China, and to further study the correlation between phytoplankton and environmental factors, 8 major reservoirs in differ-
ent distribution areas were surveyed for 4 quarters in 2017. The results reveled that a total 294 species belonging to 8 phyla and 106
genera were identified to be mainly composed of the Bacillariophyta, Chlorophyta and Cyanophyta and in the proportions of
48.35% , 26.64% and 14.47% , respectively. During the survey period, the density of phytoplankton was between 0.3x10*-4.38 x
107 cells/L, which was higher in Summer and Autumn than in Winter and Spring, with the existence of a significant increasing
trend with decreasing altitude. The Shannon-Wiener diversity index, Simpson index, Pielou evenness index, and Margalef index
were 2.26, 0.77, 1.20, and 0.86, respectively. The comprehensive evaluation combining the density of phytoplankton, indicator
species and four diversity indices showed that K1, K2, K3 and K5 reservoirs were oligotrophic, while K4, K6, K7 and K8 reser-
voirs were meso-trophic to trophic. Spearman correlation analysis of phytoplankton density and environmental factors found that phy-
toplankton density was extremely significantly correlated with total nitrogen (TN) , electrical conductivity ( Spc) , and altitude, and
significantly correlated with temperature, pH, and Sal. Spearman correlation analysis and CCA analysis found that TN, Spc, tem-
perature, and altitude were the main factors influencing phytoplankton density and dominant species distribution in reservoirs. Wa-

ter-blooming cyanobacteria such as Merismopedia minima, Microcystis smithit and Microcystis wesenbergii had an absolute advantage
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in low-altitude reservoir as temperature rise. It was worth noting that the density of Microcystis smithii increased with temperature
rise and exceeded the bloom threshold (107 cells/L) in Summer.
Keywords : Reservoir; phytoplankton; community structure; environmental factor; canonical correspondence analysis; arid region

of northwest China; Zhangye
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Tab.1 Basic information of the reservoirs under investigation
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Fig.1 Location of the sampling reservoirs in Zhangye
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Spe 1 Sal 255 i % (P<0.05) , Horh K8 55, 4331k (1768.33+£382.82) uS/cm #1(947.49+197.73) mg/L. 7K
Wi g Ehdg AR, 8 JBE/KZE TN YR BFAEY(H 1.73 mg/L, K4 /K R 55 (2.02+0.11) mg/L, K2 7K FE A% (1.25+
0.07) mg/L,NO;-N Y EEAE4{H 0.87 me/L, fr i E7E K2 /K ZE(1.1320.04) mg/L, K7 7K 2 £ ik, {0 (0.57 «
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W BEAEIME 0.011 mg/L, K8 7K R 55 (0.022+0.012) mg/L, K2 7K PE % (0.005+0.002) mg/L.
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Tab.2 The variations and range of reservoir environmental factors in main eight reservoirs of Zhangye

st Ki K2 K3 K4 K K6 K7 ks
B/ 11.30:4.20 6.12:1.59 11.59:2.71 13.87:47 14.28:4.01 14.9025.10 16.63£4.97 16.885.33
(200-2143)  (25~9.87)  (S11~1830)  (4.00-23.00)  (443-2090)  (L73~2520)  (3.97-266)  (4.10-29.57)
WA/ (L) 9.92:0.89 10.95:0.82 9.61+0.67 173123 8.85:1.07 9.02:£2.00 941:1.27 1120£1.34
(830~1200)  (897~129)  (780~1073)  (610~9.50)  (7.33-1200)  5.33-12.80)  (667~1247)  (940-15.13)
o 7.99:0.18 7.88£0.18 §.17:0.11 8.12:.0.11 8.19:0.04 8.49:0.09 8.60:0.11 8.47:0.15

(7.55~8.42) (7.68~8.35) (7.98~8.47) (7.90~8.43) (8.10~8.26) (8.34~8.68) (8.41~8.85) (8.33~8.85)
SR/ (Yem)  597.35:98.97 565.26+74.86 498.72+54.73 1282.75£172.7 604.54:+48.67 1195.08+74.05 995.50+51.12 1768.33+382.82
(417.33~879.20)  (359.57~715.20)  (349.63~592.67) (832.00~1672.00) (506.97~721.87) (981.33~1323.33) (787.67~1104.67) (1119.33~2866.45)
1/ (my/L) 316.67+36.84 295.83£52.50 298.57+48.50 638.0088.43 313.70+37.63 608.33+24.24 537.50+41.10 947.49+197.73
(260.00~423.33)  (173.15~410.00)  (163.00~390.00) (410.00~840.00) (263.33~410.50) (540.00~653.20) (416.65~596.67) (556.00~1483.33)
BA/ (mg/L) 1.32:0.14 1.250.07 1.57:0.10 2.02£0.11 1.83£0.09 1.98+0.17 1.76:0.18 1.81:0.11
(1.07~1.73) (0.88~1.44) (1.28~1.83) (1.72~2.5) (1.24~2.18) (1.50~2.42) (121~2.02) (1.58~2.45)
FB/ (mg/L) 0.0630.035 0.033£0.003 0.0410.021 0.152+0.025 0.099:0.034 0.132+0.027 0.092+0.010 0.0950.031
(0.046~0.010)  (0.006~0.069)  (0.009~0.131)  (0.099~0.178)  (0.052~0.152) ~ (0.078~0.169)  (0.056~0.131) ~ (0.057~0.161)

B/ (mg/L)  0.007£0.002 0.005+0 0.008+0.001 0.0110.003 0.0130.003 0.009:0.002 0.015+0.004 0.022+0.012
(0~0.008) (0.001~0.011)  (0.005~0.010)  (0.005~0.021)  (0.008~0.022)  (0.003~0.012)  (0.008~0.027)  (0.016~0.059)
NO3-N/(mg'L) 0.96£0.11 1.13£0.04 1.03£0.09 1.37£0.07 0.91£0.06 0.57<0.11 0.45£0.12 0.56£0.12

(0.43~0.99) (0.92~1.11) (0.80~1.21) (1.09~141) (0.77~1.09) (0.21~0.77) (0.16~0.73) (0.27~0.80)
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Tab.3 Phytoplankton community structure

in main eight reservoirs of Zhangye
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Fig.2 Density of phytoplankton of each reservoir in different seasons
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Wi G UL S, G S B e B ( Microcystis smithii) 2 [GA3E B ( Microcystis wesenbergii) (/N4 35

( Merismopedia minima) 44 235 ( Pseudanabaena sp.) %5.
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Tab.4 Dominant species of phytoplankton in each season in eight main reservoirs of Zhangye
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Tab.5 The phytoplankton diversity indexes in eight main reservoirs of Zhangye
IK Shannon-Wiener 384 ( H') Simpson TE4 (D) Margalef 5% (d) Pielou ¥5] T8 50 (E)
K1 2.09+0.38¢ 0.69+0.10¢ 1.32£0.19% 0.79+0.16
K2 2.18+0.18<! 0.79+0.03" 0.79+0.06° 0.95+0.03"
K3 2.10+0.05 0.87+0.03° 0.72+0.05° 1.11+0.06*
K4 2.28+0.21" 0.71+0.08 1.04+0.09" 0.84+0.06°
K5 2.26+0.24" 0.75+0.07" 1.46+0.04° 0.81+0.09¢
K6 1.97+0.234 0.65+0.13¢ 1.31+0.10® 0.66+0.14¢
K7 2.82+0.12° 0.89+0.01° 1.42+0.16" 0.9420.06"
K8 2.430.23" 0.8620.04* 1.56+0.09* 0.77+0.07¢
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Fig.3 The cluster and multidimensional scaling of eight main reservoirs
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