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Phytoplankton diversity and water quality in the main stream and tributaries of Three Gor-
ges Reservoir region of Yangtze River during dry season
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( Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem of Ministry of Water Re-
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China)

Abstract: A survey on phytoplankton was carried out along the main stream of the Yangtze River and inundated and backwater are-
as of 26 tributaries in April, 2010. Species of diatoms, green algae and cyanobacteria accounted for 93.33% —93.88% of the total
phytoplankton. Dominant species in the main stream, inundated area, and backwater area were 1 species in 1 phylum, six species
in 3 phyla and 6 species in 5 phyla, respectively. The occurrence rates of dominant species in the main stream, inundated area,
and backwater area were 15.38% , 9.23% and 25.00% , respectively. The average value of phytoplankton standing stock was the
highest in backwater area, followed by inundated area and the lowest in the main stream. Compositions of phytoplankton standing
stock were different among the main stream, inundated area and backwater area. The proportions of green algae and diatom were
the highest in the main stream and inundated area, while the proportions of cryptophyta, cyanophyta and pyrrophyta were all the
highest in backwater area. Shannon-Wiener diversity indexes and Pielou evenness indexes were the highest in inundated area, fol-
lowed by the main stream, and the lowest in backwater area. Shannon-Wiener diversity indexes of backwater area of 17 tributaries
and Pielou evenness of backwater area of 8 tributaries were both lower than those inundated area. Water quality assessment indica-
ted that the proportions of slightly polluted or not polluted monitoring sections in the main stream, inundated area and backwater ar-
ea were 76.92% , 84.62% and 47.06% , respectively. Moderate polluted or seriously polluted were found in backwater area of 19
tributaries (73.08% ) and inundated area of 7 tributaries (26.92% ). The influence of the Three Gorges Dam Project on phyto-
plankton and water quality in backwater area is greater than that in the main stream of Yangize River.
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Fig. 1 Geographic distribution of sampling sites in the main stream of Yangtze River and its tributaries,

Three Gorges Reservoir
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Tab. 1 Species number and proportion of each phytoplankton phylum
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Fig. 2 Spatial distribution of phytoplankton standing stock
in the main stream and tributaries of Yangtze River



382 J. Lake Sci. (#i6#4),2013,25(3)

A B X PP AL P AT Ry 1.4 x 10" ~8242.6 x 10" cells/L, JRIR I F iy, JUBIER T A%, SF 35918 R
(151.9 £126.5) x 10" cells/L; A= ¥ K 0.009 ~2.907 mg/L, B ITIE FIRw, JUBEE F A%, FH5(E K 0. 341 =
0.064 mg/L( & 2). [HI/K X BRI A0 2 B R 1. 6 x 10* ~ 13324, 8 x 10* cells/L, Jp 3] F i , 3 FE |
I, SEIME R (442.9 £265. 1) x10* cells/L; 4= 4188 7 0. 008 ~ 60. 272 mg/L, M & I 5 i, B4 ) F i
1%, F-34{EH2. 100 £0. 970 mg/L( & 2) . FRUFAEY) 2 5 AN AL ) 8 - (B IR K X B iy AT 8 X LR T T
%, B2 TR E 25 (P >0.05) . Ak R IR % AR T K X e A iaE
2.2.2 AHEBAR B S HIURAPT G HLBIEAR, A SRE P R BT A 3 2K
BRI (T 3) . A DA E P 8 B R A 0 6 i DR 38, 23 53 79. 55% +£25.73% 1 79. 60% +26.38% , 4t
(7.25% 2.58% ) Faii(4.49% 7.88% ) W5 (6.13% .0.76% ) . 3 (2. 00% .6.55% ) HLfi 35 7 8% L)
TRk LB AR T X R (B 3) , HA 3 T i A K X (P <0.01).

I A g 2 A )k B B8] (49. 39% T 49. 41% ) BRI XA .35 T RE(P <0.01) (HFES T TH i
15, BRBELL B (31.24% (8.20% ) Hk i3 (P <0.01) 5 g & (P <0.05) , HL7E 3 2K i m (K 3)
AR ] (26.93% ) BETHE (P <0.05) , W (5. 84% .0.05% ) FIFH: (1. 97% 11.34% ) 25 fA: ¥
L B B L (11, 02% ) B0 W 2784 (P > 0. 05) . FRIFEAE ) 5 BE S5 b ik 8 S R o e Tk, oy
91.65% +8.17% ;L4 3L fy REPE R Ss A H 3 Tk, 5 87.68% =10.77% .

Il K DX Rk g o AR L LU B (27, 95% \27.00% ) 3T 3 (P <0.05) s i35 (P <0.01) TR&, %
JEE A W i LEAG) 3 ) SR ERMIR T R KT (181 3) . R L8] (24. 14% 6. 75% ) FEADREFAE T IR AT IF:
HFREABEZT(P>0.05)  HKEES FARBERX (P <0.01). [FHE#(17.57% 5. 54% ) | F
(20.20% .36.90% ) FIF#(9.29% .19.69% ) L HAL T T @ AR (P >0.05) , HAE 3 JoKEh s,
NS TREREZER(P>0.05) , HEN B E S TRERX (P <0.01) . JFIFHEY % B 12 HAEEE G5 .
FesE RN S 5Tk, o5 89.87% +21.55% ;A= i J= 2 ¢ Bl (R A0 R 6 TR, o 83.60% +20.81% . FZE/N
TT I 7K XU 2 R 2 Uil , S T T 2 0 o A8 e 4

90 9
80 M a 80t v - b
0 eRILTR I SR
: DAL - oA
% 60r  s[EKK S 60t  mEKK
= 50t = 50t
<R 7 /\R 7
im 40 F hagy!
30r L 30} i
20 F E_@ 20
el A A
0 AN ANN. O L NANma ANUN, AN
WEdE) SRaET) WREED) RESEDD WSET) AR BasE) WEBET] SRR BRI RESED] TSR] ) BasE)

3 251 TR A ) B (a) FIAEH AL (b) STk L 4]
Fig. 3 Percentages of density(a) and biomass(b) of each phytoplankton phylum
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Fig. 4 Percentages of H' (a) and J(b) at each monitoring site in the main stream of Yangtze River,

inundated and backwater area of tributaries
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