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Assessment of phytoplankton biological integrity in Jiangsu section of Yangtze River based on MBFG // LIU Ling,
ZHU Yan, LI Botao, CHEN Xiang( College of Hydrology and Water Resources, Hohai University, Nanjing 210098 , China)
Abstract: Based on the seasonal survey results on the current status of phytoplankton at six sampling sites in the Jiangsu
section of the Yangtze River from July 2016 to April 2017, and through screening parameters on the basis of MBFG
taxonomy of phytoplankton, the phytoplankton index of biotic integrity ( P-IBI) was constructed. The sampling point with the
least human interference was selected as the reference point, and the candidate parameters were screened through
discrimination ability and correlation analysis to obtain 9 core parameters for P-IBI construction. Using the ratio method to
unify the parameter dimension and determine the grading evaluation standard, the water ecological health of the Jiangsu
section of the Yangtze River was evaluated. The results showed that; P-IBI changes in the shape of "N" in space. The
sections in Zhenjiang and Nantong have higher scores, while those in Jiangning, Qixia and Jiangyin have lower scores. P-
IBI was significantly negatively correlated with water temperature and COD,,, , and positively correlated with transparency
and dissolved oxygen (DO). The growth and reproduction of Il functional groups have an important impact on P-IBI, and
their large-scale reproduction will lead to deterioration of aquatic ecosystem conditions.

Key words: phytoplankton; morphologically based functional group; index of biotic integrity; assessment of water

ecological health; assessment of biotic integrity
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Table 1 Composition of MBFG of phytoplankton in Jiangsu section of Yangtze River
¢ )
I s s ( Merismopedia punctata ) | ( Chlorella vulgaris ) |
, TP.TN ( Ulothrix spp. )
I s s s ( Spirulina major ) | ( Oscillatoria spp. ) | ( Phormidium
) s spp- ) o (Anabaena spp. )
( Cosmarium bioculatum) | ( Ankistrodesmus spp. ) |
v s s (Actinastrum fluviatile ) | ( Crucigenia quadrata ) |
N ( Tetraedron trilobulatum ) | ( Kirchneriella contorta ) .
( Closterium gracile) | ( Scenedesmus quadricauda)
s s ( Cryptomonas spp. ) . ( Chroomona spp. ) | ( Glenodinium )
\% s s (Phacus spp. ) | ( Lepocinclis ovum) | ( Euglena spp. ) |
( Trachelomonas spp. )
( Gyrosigma acuminatum) | ( Fragilaria capucina)
( Stephanodiscus neoastraea ) | ( Hanizschia anphioxys ) |
VI s s ( Nitzschia spp. ) | ( Cocconeis ) ( Cymbella spp. ) .

s ( Cyclotella spp. ) | ( Gomphonema spp. ) | ( Pinnularia
gentilis) | (Synedra spp. ) . ( Melosira spp. ) . ( Navicula
spp. )

Vil ’ ’ ( Microcystis aeruginosa )
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Fig.2 Density accumulation of phytoplankton functional groups
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Table 2 Analysis of parameters data
95% 5%

P, 130 3.33 106.78 3.58 (130 -P,)/(130 —3.58)
P, 309.5 15 208. 09 18.01 (309.5-P,)/(309.5-18.01)
P, 0.94 0.13 0.89 0.15 (0.94 -P,)/(0.94-0.15)
Py 0.33 0 0.29 0 P5/0.29
P 0.82 0.01 0.46 0. 02 P,/0. 46
P, 1.92 0 0.65 0 P,/0. 65
Py 3 1 3 1 (3-P,)/(3-1)
Py 10 2 8. 85 2.15 P,,/8.85
Py 2.72 0.74 2.61 1.25 Ps/2.61
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Table 3 Evaluation results of P-IBI

2016 7 2016 10 2016 12 2017 4
P-IBIL P-IBIL P-IBI P-IBIL
2.41 5.09 5.19 3.47
4.61 3.49 5.26 5.13
4.84 4. 14 6.30 6.67
2.49 1.62 6.12 7.52
3.77 5.69 6.12 1.79
5.50 4.18 6.77 7.95
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Fig.4 Spatial variation of P-IBI and percentage composition of different water quality grades
4 P-IBI Spearman
Table 4 Spearman correlation test between P-IBI and environmental factors
WT pH DO NH;-N CODy,, BOD; TP
P, 0.371 —-0.419 = 0. 028 —0.451 = -0.357 0. 483 = 0.201 0.244
P, 0.416 = —-0.419 = -0.007 —0.436 = -0.153 0. 365 0. 135 0.263
P, 0.010 -0.276 0.112 -0.253 -0.310 0.375 0.219 -0.023
Ps —0. 530 = 0. 407 = 0. 003 0. 552 = 0.250 -0.277 -0.063 -0.120
Py -0.114 0. 468 = 0. 180 0. 360 0. 202 —-0.616 #:x* -0.198 -0. 054
P, -0.396 0.26 -0.019 0. 325 0. 157 -0.142 0. 087 -0.09%4
Py 0. 143 —0.457 = 0.249 -0.070 -0.295 0.423 = 0.417 = 0. 136
Py, 0.248 0. 147 —-0.056 —-0.224 -0.169 -0.235 -0.061 0.036
Ps -0.32 0.178 0. 138 0.368 0.107 -0.420 = 0. 104 -0.077
P-1BI —-0.418 = 0.451 = -0.092 0.421 = 0. 345 —-0.435 = -0.213 -0.162
ok P <0.01 ;o P <0.05 o
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