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Table 2 Composition of the morphologically based functional group of phytoplankton in the middle reaches of Huaihe River
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Fig.2 Relative biomass and relative abundance of
phytoplankton functional groups in the middle

reaches of Huaihe River
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Table 3 Comprehensive nutritional status index of each hydrological period in the middle reaches of Huaihe River

LEEEFRIRE TR
R Wi 5 KA FKH Fili 7K 4
B A5 Z B W AR | AR
1 57.18 55.28 65.91
2 58.11 68.38 65.25
3 57.18 62.26 63.46
e 7 1 10
4 59.36 61.89 64.16
5 61.39 62.02 61.10
6 60.80 58.68 56.08
7 61.81 63.09 56.09
8 62.14 52.30 56.14
9 60.41 57.10 53.10
10 58.43 67.82 55.15
11 54.62 63.66 54.68
12 52.57 64.36 53.69
13 49.16 66.03 53.57
I v o 7 25 14 47.93 66.82 52.76
. 15 i 15 50.45 63.44 52.54
16 50.31 63.97 53.28
17 50.31 63.97 53.28
18 47.93 66.82 52.76
19 50.46 60.85 52.66
20 55.13 60.81 52.83
21 57.25 62.59 52.05
22 52.99 56.21 52.70
23 54.03 57.68 52.83
24 64.11 54.00 51.29
25 60.22 64.98 51.53
IR T
26 56.01 49.93 49.44
27 55.16 68.31 49.93
28 54.47 52.59 51.75

WK 4, THEAS B A 4@ B VPN bR fE (R 5). R
HiE 3 AN K SCHA P-IBIAS 43 2, HoK AR 254 e
AR R WA BRI b
15.48%30.95% 11 28.57% , s A4 7K A= 76 i B IR 7
BERBCREAE . Hodr, oK IR WA R AR
T-H0 5 L2 59 A 32.14% . 21.43% F1 32.14% , B4k
Ab T3 BE PR AS s FKHA & b4 Bl R 7.14%
10.71% 11 25.00% , #& A4 4b T 1 BE T HOIRES 5 AliaK

915 BB N 7.14%1.60.71%F1 28.57% , B4 ik T
VA FREARAS o 7K S VHE 1] 1) 22 e M2 1) B 37 Vi AL
) P-IBI #5373 52 3 K Tl v 5 1 L (p<<0.05), 51
TR R 2 3 22 s /K& X R i A 4 P-1BI
133 TG ik 3 22 e s A I A W 1<) T 2 e 0 ) B
TR ) P-1BL 43 43 {2 35 /N T8 ) R (p<<0.05),
B KT UmHE R 7 _E(p<<0.05). %7K 30K i
4553 Je 73 DO EE LI 3
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Table 4 Analysis of candidate parameters and assignment formulas for P-IBI system in the middle reaches of Huaihe River

K EIESH SN %/ ME 5% 4L 95% 73 4 /N e N
(605737.947-M5)/ )
M .94 0.000 18929.311 421 177.167 =
3 605 737.947 (605737.947-18929.311) 7t
(643596.569-M6)/
96.569 28393.966 28 393.966 524 341911
M6 6435 (643596.569-28393.966) £t
TR (5196095.830-M19)/
95.830 18929311  22241.940 4523 632.062 o
MI9 51960 (5196095.830-22241.940) sl
M23 1.868 0.617 0.714 1.667 (1.868-M23)/(1.868-0.714) LTt
M25 0.947 0.321 0.394 0.879 M25/0.879 TRE
M37 4.746 0.000 0.009 3.794 M37/3.794 TRE
FIKH
M44 0.858 0.000 0.004 0.843 M44/0.843 TRE
M5 0.243 0.000 0.011 0.211 M5/0.211 TRE
M6 0.413 0.107 0.123 0.373 M6/0.373 TRE
M13 0.752 0.175 0.292 0.702 (0.752-M13)/(0.752-0.292) F
7K M30 2.516 0.072 0.072 0.636 M30/0.636 TR
M31 4.823 0.193 0.242 2412 (4.823-M31)/(4.823-0.242) T
M37 1.580 0.654 0.838 1.468 (1.580-M37)/(1.580-0.838) F
M38 0.920 0.439 0.494 0.846 M38/0.846 TRE
=5 TR P-IBIARBMENIRE
Table 5 Evaluation criteria for the P-IBI system in the middle reaches of Huaihe River
IKSCHA e e gk BEF RV HEF
oK >4.086 >3.605~4.086 >2.403~3.605 1.202~2.403 <1.202
FIKH >1.798 >1.348~1.798 >0.889~1.348 0.449~0.899 <0.449
Fili 7K A >5.238 >3.929~5238 >2.619~3.929 1.310~2.619 <1.310
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Fig.3 The P-IBI scores and comparisons of each hydrological period and section in the middle reaches of Huaihe River
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Table 6 Physical and chemical indicators of each hydrological period in the middle reaches of Huaihe River
. . MAET S RS FVi re R R #h AT GEY
H 75 HH i
A B gLy W Amel) (gL f¥mgL)  WRIE/(mg/L) WA
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Fi K3 (0.2940.13)™  (3.59+0.38)™  (0.09+£0.02)*  (10.19+8.66)"  (4.25+0.36)™  (0.84+0.04)"  (55.00+4.52)"
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Fig.4 The correlation coefficients between P-IBI score and
water quality physicochemical factors in each

hydrological period
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Assessment of Water Ecological Health in the Middle Reaches of Huaihe River
based on Phytoplankton Biological Integrity Index

ZHOU Yanfeng'?’, WANG Dongwei’, HE Licong’, YU Zhenfei', YOU Yang'*

(1. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, Jiangsu, P.R.China;
2. Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, P.R.China)

Abstract: In June 2019 (flat water period), September (wet season) and February 2020 (dry season), 28
sampling sections were set up in the section from Sanhejian to Hongshantou in the middle reaches of Huaihe
River to conduct phytoplankton and water quality environmental surveys. Based on the taxonomic data of
phytoplankton community structure and morphologically based function group (MBFG) in the middle reaches
of Huaihe River, the phytoplankton biological integrity index (P-IBI) evaluation system was constructed for
the three hydrological periods, and the ecological health was evaluated. The comprehensive trophic status
index was used as the classification standard to determine the reference section and the damaged section, and
the distribution range test, correlation test and discrimination ability analysis of the candidate indicators were
carried out to screen out the core parameters of P-IBI in each hydrological period, and the ratio method was
used to determine the grading evaluation standard, and the water ecological health evaluation of the middle
reaches of the Huaihe River was evaluated. The results showed that a total of 128 species and 8 phyla of
phytoplankton were identified in the middle reaches of Huaihe River, and 7 functional groups were detected in
the three hydrological periods in the phytoplankton morphological functional group classification, and the
dominant phytoplankton functional groups were III+1V+V+ VI (flat water period), III+V +VI+ VII (wet
season), and I+ VI + VII (dry season). The water ecological health grades of “sub- health”, “moderate
disturbance” and “mild disturbance” were respectively “sub- healthy”, “moderate disturbance” and “mild
disturbance” during the normal water period, wet water period and dry water period, respectively, and 75.00%
of the health status of the survey section was at the level of “slight disturbance” or above, indicating that the
overall water ecological restoration effect was good, and the water ecological health status showed a
distribution pattern that the downstream was better than the upstream, and the lower part of the sluice was
better than the upper sluice. The evaluation results well reflect the water ecological health status of different
hydrological periods and river sections in the middle reaches of Huaihe River, which can provide data support

and theoretical basis for the governance and water ecological restoration of Huaihe River.

Keywords: middle reaches of Huaihe River; phytoplankton; founctional group; biological integrity index;

assessment of water ecological health



