Botanical Research HH#I2£HF 7L, 2022, 11(1), 46-54 Hans X
Published Online January 2022 in Hans. http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2022.111007

KBRERICEZFREN A EEFEZFEIThEEE
R IK R R RVEM

¥ 47, FERY, MAV, @, BHRZE, RIS, T, TR, gzEd
RALMOL R, BRI R

A RO ARAR, BRI KK

S RV T MLk A B SR T, BBV MKV

CROBTLRME RS, BRI WA IRIE

ks H . 20214113 18H; FHHEM: 20224F1H4H; kA HM: 20224F1H13H

H E

AT R E F B A BEFR/KE R EEE EWFIE R K SKABERFZRIKXR, T202145
AZERIEEREHA EEE T 84N KA s F AT I E Y R E D KRB E F R E. 4RIERIS
H19ohekdt, EhBEERNRYIIRER, 5H22.36%. EidShanno-Weaver® k18 H I Pielout’y
S BB E REHLA J FK R BTN, SHETRERETIFE LIRS . RDASGITERERTP.
TN. pHAICODCr2XFIr Y R BE BB E F. TPSRATRBHESEREEMRX, S5
IR REX 2 A BU/MERE, SMBTIEERP. C. D. JZEBZFMR; TNSRATHREFX2EBE M
>%; pHSMHTHREREX1. JEE B E FMR; CODCr5RBThAER). C. DEEBE X, 5MHBTRE

HESEBE X,
XA

FUEEY), ThReRE, MIEEZEMAE, KEFH

Study on Phytoplankton Functional Groups
and Water Quality Evaluation in Harbin
Songbei National Wetland Park in May

Zhao Cao?", Guokang Lei?*, Fangxin Chen3, Yihan Chai!, Chenhao Yang?, Bingyi Wus3,
Chunzi Ye3, Hongxian Yul#, Fangying Chai**

'Northeast Forestry University, Harbin Heilongjiang
*PetroChina Kunlun Gas and Electricity Co., Ltd., Daging Heilongjiang

LR
L EE R .

SCESI A W, EEEE BROT, SR, BRI, RNEE, mralr, TR, S5 E. RIER L E SGR A
FF IR D REREIE TT LK B RV ], FE“A1F 7T, 2022, 11(1): 46-54. DOI: 10.12677/br.2022.111007


http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2022.111007
https://doi.org/10.12677/br.2022.111007
http://www.hanspub.org

*Harbin Forestry and Grassland Research Center, Harbin Heilongjiang
*Heilongjiang University of Science and Technology, Harbin Heilongjiang

Received: Nov. 18th, 2021; accepted: Jan. 4th, 2022; published: Jan. 13th, 2022

Abstract

The paper is proposed to order to understand the characteristics of phytoplankton community
structure in Songbei National Wetland Park in spring and its relationship with water environment
factors, and evaluate the water environment health system through phytoplankton diversity and
other data. Eight sampling sites were set up in Songbei National Wetland Park in May 2021 to col-
lect zooplankton and determine the physical and chemical factors of water body. The results
showed that according to the community characteristics of plant functional groups, 19 functional
groups were divided, of which Y functional group was the most important, accounting for 22.36%.
The water quality of Songbei National Wetland Park is evaluated by Shanno-Weaver diversity index
and Pielou evenness index. Most of them are in the state of light pollution or no pollution. The re-
sults of RDA analysis showed that TP, TN, pH and CODCr were the most significant environmental
physical and chemical factors affecting phytoplankton. TP was significantly positively correlated
with dominant functional group E, slightly correlated with dominant functional group X2, and sig-
nificantly negatively correlated with dominant functional groups P, C, D, J; TN was positively corre-
lated with dominant functional group X2; there was a significant positive correlation between pH
pair and dominant functional groups X1 and J; CODCr was significantly positively correlated with
dominant functional groups J, C and D, and negatively correlated with dominant functional group E.

Keywords

Phytoplankton, Functional Group, Songbei Wetland, Water Quality Evaluation

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

PR K S RGP RIH AT, RARESRGREEFEN AV A I EZA S 7. XA
NI AR A FA U EDR PR AU, DRI RV S5 K . ISR A5 S T LA SR B SR B L . (H
T FI Y R R R R BONE 2%, IR RITRIE ) 70 0T IR AN REAR I M S S i i b W ) R B 1 L [ 4]
Reynolds %5[2] 4 & iz R DI e S RE(FG) TE X VR AT 7328, T2 J5 Padisak [3]55 K
X HEAT e . B 0T 0k B USSR o — 28, R AEAR EARSE AR B, RS
SRYEHEAT IS, D 0 R T BE AR R RAALE T AR S R AR B 00, IF AR 7K AR 25 27 5 AR SR 4K
HAT R (B AT 57 [4]

2. MRHTEE
2.1, REERHA

FAAE B SRt 2 el A T g 2RV T X PH AL B, FAJE X0 FHAC S A A, MR XAL B S5 e R s 2 42 5T
P B LR 2 R AR AT, AR BRI AR £ P AT LML U 5t . T 2019 AEid g [ St 22 el B }Ac

il

DOI: 10.12677/br.2022.111007 47 )5


https://doi.org/10.12677/br.2022.111007
http://creativecommons.org/licenses/by/4.0/

HE, FEE F

FAJUE IR A FE SR 127.47 AL, Hrh I EH S 55.51 A, g A b s AR 43.55%,
SPONTIATE L VEFEH AN T 3 NB S, K AR K. EAVEEE . BENBEMEE 4 NG
KA, A E S o FE SR s 1 TR

Figure 1. Sampling point diagram for water quality testing
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Table 1. Classification of freshwater phytoplankton functional groups
T 1 RKR AR RERE S 2
hRekt RENEF () SUNEREEEE

FITE#E Navicula spp.. X{ZZi# Surirella spp..
£ PG Pinnularia viridis Her. #7753 Cymbella spp.-

SRR ML VRN 9k
MP il 735 Achnanthes spp.. FJF 3 Cocconeis spp.- SHMEREh . VEMm. K
Bji7% Oscillatoria sp.
Wioki B 5% %% Melosira granulata. JiE#F7 Fragilaria spp.- — . .
I, B R A
P i H# Closterium spp. R EE IR, RS RRER A K
¢ J2 /NFRE Cmeneghiniana firmosa. 257F 24T 3 - .
¢ Asterionella formosa HETR HMRIE
Ts 2 57 45 Melosira varians R S AR A
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Table 2. Diversity index water quality evaluation standard

® 2. SEMHRRUK BTN ARE

Index Pollution index
Shanno-Weaver Z F£PEFRE(H) 0~1 Heavy 1~3 Medium >3 light
Pielou ¥ 51 H8%1(J) 0~0.3 Heavy 0.3~0.5 Medium 0.5~0.8 light
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x 10% ind/L, #ARN VERFES, A 12.0 x 10* ind/L. 5 H 4 EYEALE 0.797 mg/L~3.454 mg/L 2 [d]. fei
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Figure 2. Phytoplankton abundance and biomass in Songbei National Nature Reserve in spring
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Figure 3. Phytoplankton species composition in Songbei National Nature Reserve in May
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Table 3. Spring dominant species of phytoplankton in Songbei National Nature Reserve

3 3. MtERKBRRIFXFIHENEFNEM

S TS i3z
DL T
10%ind./L f y

PN A Cyclotella kuetzingiana 65.7 0.753 0.055737
BEE AT Fragilaria capucina 67.9 0.857 0.065482
RETFTF IR Synedra acusvar 435 0.567 0.052719
KN B Navicula exigua 311 0.315 0.023085
ERAC 75 Chlamydomonasglobosa 32.3 0.651 0.056351
[iFiA 8 Cryptomons ovata 23.7 0.412 0.037675
gy Sl B Dinobryon divergens 171 0.279 0.027399

3.3. RILtERFZBERFRIFXEFRiFEYIThRER 5%

FERRACIE R G B AR DR IX 8 ANKAE i, FRSEE i 56 M lirkayy. LRIy 19 AThfest, mhlsl 4

AL FadbE S AR XEZR AT RERE T, Y DhRERE 5 R

3.4. BiEEYS IR KB

WAL E Y 2 REVEFE B 5. 5 4 Shannon-Weaver $8 50045 T- 1.87~3.53 2 d], A
SHHFER., N 353, IKEN ERFEA, N 3.34, HIEAN S#RAES, N 1.87; Pielou 5] E e EHAE

DOI: 10.12677/br.2022.111007

51

(EEUE2TIi


https://doi.org/10.12677/br.2022.111007

HE, FEE F

0.553~0.891 . [a], DL L#RFE M, A 0.891, HIKJE 8#, 4 0.813, &K N S#KFEA, 0553,
AR IR Y 2 FEE RS BTN 4 SR SRE, Shannon-Weaver FE PN 45 S5 2=k 1#. 5. 6#. TH#H. F
FE s oS, HAh® S ARIGEETS; Pielou X2 EFREOTN 4 RN, HFER SECFE S TG, HAb

RN GG -
250
200 I
) 150
fir I
100 I
A | : |
“ m I . ‘BN i I
- 8 S m = B "B
, " E M - N &5 E S _ s S _ 101 B
MP P C TB D Lo M TC Hl WI W2 F J X1 X2 N E Y SN
ThREREAZ R

W1# m2# W3 mA# mS# wo# mTH MY

Figure 4. The biomass level distribution of phytoplankton functional groups in Songbei National Nature
Reserve
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Figure 5. Phytoplankton diversity and water quality evaluation
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Figure 6. RDA double analysis diagram of phytoplankton functional groups and
environmental factors
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Table 4. Result of RDA analysis of phytoplankton functional group
4. FFEMINEERE RDA AR

By BRAER M - SREIARCME ey P
Axes Eigenvalues Species-envi_ronment Cu_mulative pergentage Cumula_tive pe_rcentage variapce
correlations variance of species data of species-environment relation
1 0.3416 0.9039 34.16 40.73
2 0.1911 0.9878 53.28 63.52
3 0.1244 0.9989 65.72 78.36
4 0.104 0.9955 76.12 90.75
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