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Abstract: In order to investigate the spatiotemporal pattern of phytoplankton communities and the determining factors in the chan-
nel of the Middle Route of South-to-North Water Diversion Project, seasonal samples of phytoplankton and aquatic from 11 different
sample stations were collected and analyzed from 2018 to 2019. Phytoplankton species were detected as 7 Phylum, 145 species,
with the largest number of taxa belonging to Bacillariophyta. The dominant taxa were Achnanthidum minutissimum, Cymbella sp.,
Coelastrum sphaericum, Chlamydomonas sp., etc. (Y>0.02). The chlorophyll-a concentration was (4.09 + 2.89) pg/L, and the
cell density was (6.79+7.15) x10° cells/L, with the maximum cell density in summer. Chlorophyta was dominant in summer, but
Bacillariophyta were prevalent in other seasons. There existed a gradually increase in chlorophyll-a concentration and cell density a-
long the channel, and there were significant differences before and after the Yellow River Tunnel Project; Meanwhile, the results of
redundancy and multiple linear regression analysis for the relationship between the phytoplankton and environment showed that wa-

ter temperature and nutrient were the key factors, and the second was water flow and water velocity ; NMDS and cluster analysis in-
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dicated the phytoplankton community-owned obvious spatiotemporal heterogeneity in the long-distance water transportation, and the
seasonal changes showed much more pronounced effect on the phytoplankton community compositions than spatial variation. In view
of the determining role of flow rate and flow velocity on phytoplankton structure, more attention should be paid to the ecological
scheduling regulation of phytoplankton community in the management of water quality safety and stability.

Keywords : Middle route of South-North Water Diversion Project; phytoplankton; community structure; environment factors
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Fig.2 Distribution proportion of species: (a) spatial distribution; (b) species on phylum level
varies from seasons; (c) spatial distribution varies from seasons
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Tab.1 Dominant species and dominance of the phytoplankton in the main channel of the middle route of
South-to-North Water Diversion Project

Il PEFFh B [/ Ex &2 FE
Tk Wi 5 i Cymbella sp. 0.055 0.090 0.064 0.090
FHE B Navicula sp. 0.020 — — —
W/l 22 3% Achnanthidum minutissimum 0.024 0.027 0.056 0.060
T3 Synedra sp. — 0.140 — —
ZR4P N 2235 Encyonopsis descripta — — — 0.066
HE R B Discostella stelligera — — — 0.022
IREFFTHE Synedra acus — — 0.104 0.042
5o A 25 59 Coelastrum sphaericum 0.133 0.054 — —
AW Chlamydomonas sp. 0.094 — 0.103 0.029
Wit #E Scenedesmus sp. 0.065 — — —

YA 85 B BALAS R Pediastrum simplex

var. duodenarium 0-036 0-042 N N
/NERWE Chlorella sp. — — 0.038 —
A THAEEE Microcystis sp. 0.101 0.042 — 0.089
&3k Aphanocapsa sp. 0.055 - - -
I8 f fR 5 Pseudanabaena sp. 0.055 — — 0.047
S-Z43: Merismopedia sp. 0.028 — — —
TR 223 Aphanizomenon sp. — — 0.064 —
B [ Cryptomonas sp. — 0.050 — —
Bt B Plagioselmis sp. — — 0.090 0.021

—FR L HE ¥<0.02.
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BREWd TREBER T TR, B B R R A VEE (B 5b).
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R 20 s B 2 0 3 T AR, SRS Ak A — B (& 5a).
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Tab.2 Average of aquatic environmental factors in the main channel of the middle route of

South-to-North Water Diversion Project

ZH 2E ®E A% w5
TP/ (mg/L) 0.012+0.006 0.012+0.003 0.011+0.016 0.063+0.006
PO} -P/(mg/L) 0.009+0.003 0.007+0.002 0.024+0.041 0.108+0.172
TN/ (mg/L) 1.493+0.190 0.648+0.190 1.016+0.013 1.786+0.124
NH;-N/(mg/L) 0.054+0.026 0.099+0.021 0.016+0.013 0.104+0.022
NO3-N/(mg/L) 0.927+0.098 0.162+0.004 0.096+0.026 1.418+0.091
CODy,/(mg/L) 2.840+0.395 2.043+0.445 1.022+0.145 2.684+0.340
WT/C 30.355+2.356 15.781+1.287 6.791+1.064 22.291+0.590
pH 8.477+0.396 8.282+0.057 8.696+0.060 8.763+0.241
DO/ (mg/L) 8.196+1.412 10.145+0.899 14.000+1.799 9.496+0.587
Tur/m 1.764+1.015 6.325+7.287 1.582+0.891 7.582+4.825
SD/m 2.764+1.008 2.764+1.838 4.100+1.064 1.927+1.590
Flow/(m*/s) 113.609+70.946 152.036+97.184 78.176+49.259 159.329+104.440
Vel/(m/s) 0.790+0.221 0.940+0.333 0.499+0.202 1.627+0.526
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Tab.3 The multiple linear regression analysis( P<0.05)
WE (lg(a+1)) R
ik i = 0.669COD,;, —0.301Flow—0.48NH; -N+0.242Tur+5.873 0.619
W =0.527WT-0.362Vel +4.796 0.268
ZR 3 =0.892WT-0.335 NH;-N —0.125N03-N -0.307Flow-0.277TP 0.846
AR = BE/ % R
Tk =-0.697WT+0.5677TP+0.597 0.628
i % =0.697CODy;, —0.321NH;-N 0.364

£ = 0.699WT~0.381TP—0.349NH, -N-0.233pH 0.712
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PFF 5 SR AR T =2 B R e, ik SR X 2 B o5 B . 2 SR o ) Bl A KU B O 30~35°C ™ FIRE ok
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