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Abstract: By setting a total of 6 sampling stations, Yongzhou, Hengyang, Zhuzhou, Xiangtan, Changsha, Yueyang, and
35 sampling points, we investigated the species composition, dominant population, density distribution and community

structure of phytoplankton in Xiangjiang River of Hunan Province, and analyzed the phytoplankton species, biological
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index and their correlation with environmental factors during April 2020 to January 2021. The results showed that 259
species of 133 genera were identified in the studied area including 92 species of Chlorophyta and 71 species of
Bacillariophyta, accounting for 35.52% and 27.41% of the total species, respectively. The phytoplankton density of
Chlorophyta and Bacillariophyta reached 1.00x10* ind/L and 6.20x10° ind/L, accounting for 47.39% and 29.38%. The
Xiangjiang River was Chlorophyta-Bacillariophyta type of water body. The overall phytoplankton species increased
gradually over winter, spring, summer and autumn. In spring and winter, it was mainly Bacillariophyta water, and in
summer and autumn, it was mainly Chlorophyta water. Densities of phytoplankton were ranged from 6.2x10° ind/L to
1.00x10* ind/L, average density of 2.11x10* ind/L in four seasons. The most maximum density was in autumn, and the
most minimum density was in spring. Except for the maximum density of Hengyang station in summer, autumn was the
season for getting maximum density in other sampling stations. A total of 13 dominant phytoplankton species appeared in
the four seasons, and the dominant species of phytoplankton was mainly Chlorella vulgaris. The annual average values of
phytoplankton o-diversity index(H), richness index(D), and evenness index(J) were 3.20-4.80, 1.13-4.79, 0.73-0.81,
respectively. H and D increased successively in Winter, Spring, Summer and Autumn, and the seasonal difference in J
was not obvious, but the quarterly change of D was large. Among the 6 sampling stations, the H, D, J annual average of
Zhuzhou station were the lowest; Yongzhou station had the highest H; Hengyang station had the highest D value,
Yongzhou station was the second; Yongzhou station and Xiangtan station had the highest J. It could be seen that the
Xiangjiang River water was in a good quality with slight pollution, and the upstream water quality was better than that of
the downstream. Correlation analysis found that the phytoplankton community distribution was somewhat correlated with

environmental factors such as dissolved oxygen, pH and nutrient salt.

Keywords: phytoplankton; community structure; biotic index; dominant species; environmental factor; relativity;

Xiangjiang River
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Table 1 Composition of phytoplankton species of the Xiangjiang River in different seasons
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ES 55 48 11 21 5 3 5 1 149
B 75 53 27 13 8 8 7 5 196
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Fig.1 Numbers of species of phytoplankton in different seasons

at each station in Xiangjiang River
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Table 2 Temporal dynamic of phytoplankton density in the

Xiangjing River ind/L

s VU 2R PR A 2
B H7 &= X7

FiH 7.65%10° 8.00x10° 2.35%x10* 1.50x10*
51 7.50x10° 9.29x10* 2.20x10* 1.10x10*
¥R 6.20x10° 1.00x10*  4.85x10* 9.00x10°
HE 8.50x10° 1.60x10* 5.50x10* 8.00x10°
Kb 1.45%x10* 3.80x10* 4.20x10* 3.72x10*
B 1.70x10* 5.00x10° 3.90x10* 1.50x10*
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Table 3 Dominant species and their dominances of phytoplankton in different seasons of Xiangjing River
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Table 4 Biotic index of phytoplankton at each station in different seasons
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fiffH 3.81 326 5.83
RN 391 417 208 266 321 268 2.89

351 4.10 239  4.69

W 434 405 577 290 426 272 3.57
Kb 417 413 497 289 404 319 376
w427 439 577 327 438 290 3.08
FEIE 410 414 480 320 406 278  3.08

3.99 1.65 3.54 079 081 0.78 0.86 0.82
6.42 1.62 3.78 074 053 0.89 0.78 0.74
372 0.61 2.48 079 078 035 0.84 0.69
6.28  0.76 3.33 0.83 071 091 0.84 0.82
3.43 1.09 2.87 0.80 0.70 0.86 0.84 0.80
4.92 1.03 2.99 075 0.83 0.80 0.72 0.78
4.79 1.13 3.13 078 073 0.77 081 0.77
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24 FHFEYMERINZEREMRBSMIIAK 5 0.02~0.11 mg/L, WAEREES 0.02~0.27 mg/L,
MEEFRIHE XM H4ER a N 0.16~0.92 ug/L, FMAN 6.42~9.03
T KR35 D TR A p s i 5 T3 5. . me/L, pH A 6.70~8.33, /KiltN 8.12~29.5 C, K
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Table 5 Environmental factors of Xiangjiang River in different seasons

iy MA/(mg L) H/(mg- L) W AR ER/(mg L) 4% a/(ug- L)
TRl ¥l T ¥IE T ¥ifE T ¥i{E
HFE 1.63~3.66 2.36 0.06~0.11 0.09 0.03~0.18 0.09 0.18~0.37 0.27
B% 1.87-3.25 2.53 0.03~0.06 0.04 0.07~0.27 0.15 0.16~0.78 0.40
#ZE 2.03~3.09 2.62 0.04~0.05 0.04 0.02~0.25 0.09 0.20~0.92 0.58
&% 1.96~2.89 2.40 0.02~0.05 0.03 0.06~0.11 0.07 0.17~0.32 0.24
g V4 (mg L) pH A/ C # W] B /m
bR ¥i(E bR ¥IE bR ¥ifE bR ¥i(E
% 6.42~8.06 7.60 7.31~7.82 7.60 22.90~24.80 23.90 0.97~1.17 1.12
HZE  6.78~8.14 7.27 7.90~8.33 8.20 27.20~29.50 28.90 0.20~2.20 135
#®ZE  8.06~8.63 8.42 7.44~7.97 7.69 17.00~19.80 19.30 0.25~1.17 0.62
%% 839~9.03 8.89 6.70~7.82 7.34 8.12~11.90 9.88 0.47~0.72 0.60

TR R ) RS EOR RE BE AR AR O IIIOK VIR IR ) R R S S KR SIS TR 6 o e v T
WM REG TR 6. AN, 24 BEFEHEK, HAHKERENCY 0.10; D5 pH, i
F®6 FIHEMRABAEE REYIER SRR FREXRR

Table 6 Correlation coefficients of phytoplankton species, abundance and biotic indices with environmental factors

s ek A
BA =X WhERREE  MakEa BRA pH IR IR
B T4 0.88* -0.42 0.83 0.61 -0.76 -0.73 —0.74 —0.89%
s 0.10* -0.30 0.73 0.61 -0.82 -0.82 -0.69 —0.97%*
H 0.62 -0.33 0.03 0.96**  —0.79 -0.25 0.12 -0.57
D 0.63 0.30 0.25 0.63 —0.90%*  —0.78 -0.28 -0.86
J —0.01* 0.73 -0.70 0.59 -0.26 0.31 0.78 0.81
CES ks -0.39 -0.64 -0.78 -0.38 0.05 0.42 0.43 0.24
I 0.04* -0.47 -0.58 0.06 0.52 0.46 0.48 0.10
H 0.76 0.85 0.91%* 0.43 -0.03 -0.53 -0.57 —0.89%
D -0.48 0.78 -0.76 -0.50 -0.08 0.43 0.34 0.21
J 0.59 0.79 0.89* 0.43 0.13 -0.21 -0.53 —0.44
B LIS -0.82 -0.31 0.11 -0.54 -0.54 -0.09 -0.06 0.47
I 0.54 0.52 0.09 0.70%* 0.70 -0.27 -0.15 -0.34
H -0.27 0.39 0.45 0.05* 0.05* -0.55 -0.21 -0.02
) -0.77 —0.41 -0.35 -0.55 -0.55 -0.78 0.48 0.68
J -0.25 0.43 0.58 0.15 0.15 —0.45 -0.27 -0.12
EE= 2k -0.29 0.23 -0.76 0.84 0.53 -0.28 0.18 0.52
tiis 0.07 ~0.03* 0.84* 0.21 0.69 0.27 -0.21 -0.20
H 0.89%* 0.48 -0.89 0.80 0.37 -0.25 0.02 0.58
D -0.21 0.99%*  —0.72 0.82 0.52 -0.27 0.23 0.47
J -0.38 0.48 0.85*%%  —0.16 -0.49 -0.19 -0.08 0.26
e e 0.71 -0.04 0.10% 0.76 -0.85 0.95 0.91 0.93
wRE 0.94 —0.46 0.88 0.10 -0.55 0.72 0.63 0.69
H 0.12 0.60 0.82 0.19 —0.99%* 0.94 0.97* 0.95%
D 0.44 -0.30 0.96 0.51 —0.98%* 0.99%* 0.99%* 0.99%*
J -0.79 0.16 —0.98% —0.84 0.78 ~0.90 -0.85 -0.88

ok S BIRAH M 35 (P<0.05) . B .2 (P<0.01),
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