Journal of Water Resources Research 7K B 5%, 2018, 7(5), 533-540 Hans XM
Published Online October 2018 in Hans. http://www.hanspub.org/journal/jwrr
https://doi.org/10.12677/jwrr.2018.75060

Species Composition and Diversity
of Phytoplankton in Tianhe River

Xianhua Zhou, Yanyan Wang, Shiwei Gong
Bureau of Shiyan Hydrology and Water Resources Exploration, Shiyan Hubei

Email: 274504378 @qq.com

Received: Sep. Z"d, 2018; accepted: Sep. 14th, 2018; published: Sep. 25"’, 2018

Abstract

Through the phytoplankton monitoring data at Guanyin section in Tianhe River from 2016 to 2018, the
variation of phytoplankton was analyzed by means of indicator biological method, dominant group me-
thod and diversity index method. It is found that there are 7 doors and 45 genera of phytoplankton.
Among them, the most species are green algae gate and silicon algae gate, accounting for 28.89% and
44.44%, respectively. The richness index at Guanyin section is between 0.89 and 1.67, the diversity index
is between 1.32 and 2.49, and the evenness index is between 0.45 and 0.96; the phytoplankton density is
3.62 to 364.12 x 105/L. It was also found that the proportion of dominant genera density to total density
and diversity index were negatively correlated, and the water quality was seriously polluted when the
density of dominant genera was above 68%.
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1. 51§

IR AL, B RN VR IR A (AR B A5 A R, R S AR B3k, BE B, AR E) A, RIFHIX
Sk, A DA K AR PP KB . T Margalef )05 FEH5#(D). Shannon-Wiener 2 FE1%454((H) M Pielou
B BEREL () S B S RE VAN KB IG DL

B 15 QB ULk, ARIRTR R ARG R A KR FEE B E. SRR S5 ERRR. FIEY
HeE g, AP G L .

HFEE N, FFIHEDE KN (AR IR bR O IL G AEDT s, R EWA L HED R, REE Y
AT S KNG VAR 7C[ 1], RFI R RN K FHEERS. SRR R E0T
WK SCEAR 2 (2] [3] [4]; THIEIRIFEDIFI S H B ZREES] R E A%, SR 2%
K ARSCRIUFIFED L JE 25 o 8 23 B LB R 2 R R R B IR P I M OG0 R, IR I 38 8 %5 1
REEERT 68%M, KT 52 3 5 55 4.

AR, FRESRA . IV AKZEVE A BVEAN K BEIR AR PR A VPAN o, BRER 22 1) 27 3 R Vit A A
T S5 F RN Z RE SRV 7K

SEE T HEZK IR EE W I Hh 0 2016~2018 4 R IAT UL 5 W THI 7 U AE A7) M U 25000, At L /E AT VR Ui A D B 1 4
B U, AR fERP R EERL b, S BT IR A AR AR, PP K, B R R RN K K
ITFIERE A 0 B R AR, R R ERA AV B AR L 2 Ak

AP BB 2 R 300, RIR T BRpU 2 1L PH 2 AR e 0 L X (FEBR PS4 AR e K], B b, T
A PEELSEEE 2 RIMNWIAL B BRI, IR4 R P B0 T W0 BRI NFHT CUKEEX, 4K 99.0 km, /K
1608 km?. F&& WK 64.9 km, [X[A][AR 1183 km* (W1 1).

2. MRTEE
2.1. R

R EAENTHL EUKPE R, FATIEE e AR /K AL AU DX A S RN BT kA AR S i, 72 R
7K T IX Ve UL T I, R IRT 45 90 e R )5 7K /K U 38 7 L S AR ) b P 7R AR R R K, FRATIAE 3B
P EIROCHRR T 30 LA E BB 1 AN A I, 234 I T K R X B AL S B, BT 2016 2 2018
EE RN L W7 T 328 e ) M K
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Figure 1. Sketch map of Guanyyinhe basin and monitoring section
B 1. WS R E A E

2.2. HRHORE. BROEE. RE. ®FE REEH
FERE AR ol A PR MR I (P Bl A i R M I SR FRE D 517332016 $1U4T

22.1. HRHRE

SEVERE R EHERESH 25 SURIRAEYINCRER, RAERTFI TG 28, TGV, SRR O g AK
T 0~0.3 m &b flicof EAE R H6ZN, £ 3~5 min J5 4 MMM, SRS HT HIFIFAEYI N N ol O HEZE, 4 eIk 4 (1
IKFETBNFR AN, BUFEZ) 30~50 ml,

ERPFEN: A VLIRSS A JKER 0.5 m ALSRAEEURE, FEAL2EE A 5000 ml ¥R A7 .

2.2.2. ¥mBERE
FEGREE)S, BETHINA 10~15 ml &8 KR 850 B E . BES B KIAMRAE, T34 100 ml ZKEEDN 4 ml
IR I ARARAT o

2.2.3. HSBYRYE
i 5 Je K REER B UTE 24 /N JE,  FHFT MO AR s s, ELRIR4E S 50 ml,
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2.2.4. REEH

SR B AR JE 8 50 0.1 ml, 7EORZ R AR, HIRUNRER G R AR, A= 1Rl - 240
B R G PATRE B RO SRAERE T BB 10%~20%, FEKEEARIR T 1 ANFATRE, IRIHEY 5
AP TR, R IR ZEIEL 5% H K .

2.3. V%

2.3.1. HBREMEN

FEIAERETE R 015 Y AR S : BT o 70% LA L, TSR KB BN 251 WEEET] & 60% A4
BRBBURZ N oI5 FEBED ] RN TR RHE, &5 30% /54000 p-rivimalr s Tl AR EHE, 5 60%
DL S .

2.3.2. MBREHZE

I FH V7 i AL B 2 ORI 34 8 ) AR SR DA K AT G IR IR T3, AN RIS FR K AR R AR EAS R K A= 4 )
%, #%%%IJNJE%E%E%E%E, BT T R LA BRSO B IR KR R DL
B, REEEE HIUH BE IR LIS WE .

2.3.3. SHEMEER2
TR 2 FEE R HCR H Shannon-Wienr i £(H) T VAR

H ==Y (ni/N*Inni/N) (1)

NP HRAZFMEREBH> 3 EEEREY, 3>H> 1 HEERHEY HE LR 2 Nahis, 233 R4 H5),
1>1 EGY)s n N i DMMEEH s N OEEE S RTA B MR R

3. &R
3.1. #BREWE

3.1.1. KM FHiE RN RAEA ML E

2016 H VAT A 25 W T LA U HH VAR D 7 11 40 J&, FLrh SRR IR TR, il 37.50% 37.50%:
2017 AU W I SR U H R A 7 1] 45 J8, PSR TR EE 18 Z . 3ol 28.89%. 44.44%; 2018
A b AR R T T AU A A 7 10 29 J, P AR IRV, 30 31.03%. 37.93%; 4t
RN 1,

& R SR IAEY A5 5K A LTS F P AR SR T [ 1], 2 VR 1 ARSI A P 8 A
B EE A RAVT AN 7K 5 G500 o AR SO P IEREL A 1 DM S B (5 7 B ) o VR Wi AL A S o S 20 1 B A SR PPN 7K 75
5L, S TA] U5 W T V7 AR 0 8 2 T 15 O 4 T I R R T 1 4% 1 30% 2547, /KAl p-rhis

3.1.2. 2017 XM F M EZE B R hFEY R L 5 R FHRIFENEE

N T ISR R SR TR R B 2, RATTEE 2017 AEE A O W IR A B R W 2, BR 9 A
10 A, K&K HIREE TR T 60%, VR % BER/TE 10 HANETHLAPN AL, e AERi]. rEi
U185 87 30% A4, KA p-hisar, IR YEERIN: HF > BF > KF > £F, FHSEENE 2.

3.2. EBEBE L

FIR] W W T VAR AR A B AR e 3, PERLI, PIEEETE], B . SR &
M. /NRTE. SE R, PIGGE. Ui, SRR, e, PREE 108, HhmEE 178, Sl 2)E; B
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Table 1. Statistics of the genus phytoplankton at Guanyin section of Tianhe
= 1. KA S Wi EY R K G it

Ay SREEN] WE] ] REE] Rl RN SHN] G

2016 15 5 15 1 1 2 1 40
JB LA (%) 37.50 12.50 37.50 2.50 2.50 5.00 2.50

2017 13 6 20 3 1 1 1 45
JRKELI(%) 28.89 13.33 44.44 6.68 222 222 222

2018 9 5 11 1 1 1 1 29
JE A (%) 31.03 17.24 37.93 3.45 3.45 3.45 3.45

Table 2. Phytoplankton species ratio and seasonal average density at Guanyin section in 2017

® 2.2017 F UG U EF AR KL G R FTFHE PR E R R R

HORE H IR K LA (%) B &
HH SREET] WEET] REFED KBl BREET] FHEET) SEET) cells/l

1 36.4 54.5 9.1
2 21.6 57.1 7.1 7.1 7.1 1911211
3 15.8 105 52.5 53 53 53 53
4 31.6 53 472 53 53 53
5 40.0 60.0 1474588
6 31.6 52.6 10.5 53
7 44.0 8.0 40.0 8.0
8 20.0 15.0 55.0 5.0 5.0 902640
9 9.1 9.1 81.8
10 125 87.5
11 455 54.5 802811
12 41.7 58.3

Table 3. The percentage of dominant species

#3. EEMBREELSEENASL

. 2016 4 2017 £ 2018 4

e R A R o R A
1 B 38.0 BEFFEE 71.9 £y 39.9
2 FHIE 23.0 EEFFE 57.7 JER; (3 34.7
3 BEAF 21.8 BEAF 35.8 FHTE 243
4 7 14.7 BEAF 23.2 ipie 22.0
5 B 38.1 INEREE 23.1 YR 30.8
6 E 40.7 IR 21.5 FHIE i 25.7
7 LR 193 i 35 273
8 Pgrs 375 FHIE 19.1
9 SV B 26.4 EFHAFEE 29.7
10 PR 58.9 EHAFEE 343
11 ST 66.7 ST 39.1
12 S 344 Y 31.5
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TRART AL W (I R 0 3 B R, 2R A R N L R U 10%, KON E SR RS
HA o
3.3. KR EZFHEMSHEEaH

3.3.1. Margalef #Fh=EE B R H (D)
D=(S-1)/InN )

X SORIFIFEYIBIE: N VR 2 B S

AL W I 2016 42.2017 45,2018 4 P E 77l tE Y 8 28 5 FEFR HU 0.89 2 1.67 2578 . Margalef
Yikp 2 IR AL, BB RGBTSR B AR, —ORUL, @RERIKARE T BRSO, SRR, Kk
FEEREUC, AREEEEREURIC, REABMEMFREDREN S, Rgit3E, wRgEira2H, ¥
P BE AR 2 it
3.3.2. Shannon-Wiener S 14$ #(H)

Shannon-Wiener £ Ff 14 48 50 (H) P I BREF IR I BETR 450, LRSI 2%, gimotila T35, R
W) 2 FEERR 2 1. 20 100 11, 12 AM7E 1 B 2 2], KIEE o dig: HABAGLE 2 2 3 28],
KA B-Hi5 T
3.3.3. Pielou ¥ 51 15 8(J)

J=H/InS ®)

Pielou 51 FEFE B (D) S Wt T VIS W b AR BRI SRR . T AEMITE L 0~1, T B I B b A] AN
R AR LI 5T T B /N S R I AMA S o A R I 5T

T W 2016 £E. 2017 4E. 2018 4E P EF U 21 MR BUTE 0.45 5 0.96 2 (8], i) W& W T v
TAEY) S AR LI EL ey 57 .
3.4. KM FEEZFEDEVET R

2016 £ 1 A 2018 G 6 H, AT Wi 00 Uiy THI A 75 2 i 535 K /INAE 3.62~364.12 JIAN/L Z RIS 5 . #£ 2 4
A, e E BT 2017 103 B, BARENHEILT 2016 1) 8 H . MR HHE/K SCK B JR 0 [R) 25 7K S
W R, 2017 48 3 H, /KB MINEURERS, R &R, FIEYEE R 2016 4F 8 H, /K FEURE Kin] 1E
KKK, RIRZFRRIMNR KR, FHEYER R LA 2017 £ 9 H. 10 A, [FREEBURER R0 EHkK,
RARFETRNI MR K ke, R R 0 BB K, VR 38 FE /)N
3.5. KA EWEFFEDEBEEE LR EER S BE S IEBEX KR

AU W T A A B TR B R S 2 AR A IR A GO R, LA 2, MR AREL
1A 0.852, FR4r U WV A R S G S R, MR AR RN, iR T R, KRARE, M
IR B 5 R EAE 68% LA L, KIRZFEERREUNT 1, KIRZ R EZ 54 (LK 2).
4. BNERNEEE D

2016 4 1 A 2 2018 4 6 A, KirT WL Wi (7] 20 A I /K MR8 B S 40T B WK 40 WA 4 WTLISE R0
RART AL W T 7K e o B e, AR AR A A K SIS BUAHBR L% 4.
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Figure 2. Relationship between dominant density of phytoplankton and total density and
diversity index

E 2. KANSHHZHFEYAEREE S EE B BS SHMEREXXRE

Table 4. Water quality monitoring result at Guanyin section

= 4. RIMULE B E 7K R A AR SR 3R

o 3 5 R FE (mg/1) A5 1 2 7K BF 52 R AR HE (GB3838-2002) 1 7K J5 42 5l
PH 8.2 I
i B Eh FR AL 34 i
Al T A 2.8 1l
A 0.504 il
ST 0.11 111
R 2.16 Ay

5. &t

1) 2016 AF I A 25 W Th e Aar il HE P2 e RE A 7 171 40 J&, oA i 1 T ANRE B 1802, 200l 7 37.50% 37.50%;
2017 AF R W T e Ar U PR A A 7 1 45 )&, PSR TR 1 2, 4300l 28.89%. 44.44%; 2018
b A R W T LA I R A 7 1) 29 J&8, Hrh SR IRV, Al 31.03%. 37.93%: M
Wi TH P 1 B8 T p-i5 7

2) A RO HAEEE. M. EOFFEE. NIREE. SRR, RIS, INTEE. R, MhE. CPRESE 10
JE. HAPREEEDT 7B SR 208 WD LR, RBE R EREEE, KIEPETR S E .

3) 2017 4, A 5 W 00 DRFy T B 400 PR K /INE 3.62~364.12 JIAN/L 2 A1 A8 By, vt /K it 3592 8 /N i
FIHEYEELIN: FF > BF > KFE > X3,

4) Gy AT BRI A 3 T T = AR BUE 0.89 & 1.67 2 1A, ZREVEFEEEAE 1.32 £ 2.49 2], T2 FEME
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R 2 2 3 200, J8 g i, AEMUH/KE/I ZREEFREE 1 2 2 210, B a Hi5; BISIERREUE - BITE 0.45
% 0.96 2 [,

5) WU A DL A U0 Ja i P o i B LU AN 22 BEVE SR RO IR I B SRS s i I 3 s

i o SRR 68%Bh LI, BREMERRBDT 1, KPR B RS
S5 3k
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