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Fig.2 Composition of phytoplankton

in Majia and Tuhai River
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Table 1 Frequency and abundance of phytoplankton in Majia and Tuhai River
S L o 453 L S e St S S
S H - e B &@é ‘i B BB ‘rimé B BB
) Cyano- Bacillaro- Chloro- Eugleno- Crypto- Pyrro- Xanto-
Ttem River
phyta phyta phyta phyta phyta phyta phyta
B 50 Majia River 100. 00 100. 00 100. 00 90. 91 100. 00 45,45 18.18
Frequency #E B3 Tuhai River 100. 00 100. 00 100. 00 100. 00 90. 00 60. 00 40. 00
Z % H 35 Majia River 53.59 17.51 25. 87 0.92 1.83 0.27 0.01
Abundance #E% Tuhai River 28.72 26. 26 35.73 6. 42 2.56 0.27 0.04
£2 SETEFEBEBMERELE IR R 2 0 S 55 0 B T B B
Table 2 The dominance population and index (Oscillatoria tenuis) . 1:& j( mj% ﬁ)@ 7%5% . /J\ ﬁ/; é };k ﬁ . 1}%&
of phytoplankton in Majia River - A gl e o] S o oS e e
INEERBE NSRS B ROk B ISR AR Sk L e
L A B Pt # B /% Dominance index

S2 S3 S4 S5 S6 S7 S8 89 S10 Si11

Dominant species S1

RN
D. acicularis
55 40 B

O. tenuis

W] I 5 5

O. agardhii
ON-Y @
S. maxima
AN Bk
C. minor
T/ 8 TR
C. minutus
R
P. tenue
g
R. sinensia
IR
R. curvata
1 JE /N IR

C. meneghiniana

28.7 23.1

34.4 30.4 12.8

10.6

61.734.012.7

30.8

14.5

20.7 21.3

28.0

INREE C. sp.
JRFAR T

S. ulna
IKEGERE

C. infusionum
INERE C. sp.
By E 32

N. palea

1l B T 8

K. contorta
HAHES. sp.
R

S. guadricauda
G O. sp. 12.2

22.5 12.4 30.2

18.6

TR AEE JE /N ERE L /INER BE RIR BT AT 5 A8 B 22
ZRUE TR BR AR Bk /N BRBE AL E LA
VU FE A L BT B L REE T A S (R TE TR O SRR
G W —E WS . Dk B2 T AR ) AN () SR A S
DL TR AE— 7E B9 AL AL, I T F2 BERY AL S it L (H
A BT

R3 REUFHFEVLEMBERABE

Table 3 The dominance population and index

of phytoplankton in Tuhai River

AR B f#8E / % Dominance index

Dominant species g1p §13 S14 S15 S16 S17 S18 S19 S20 S21

FEAAAE—E B0, IF T 2R OL AT (20 1
W E.
Hy 2300 A1, 7R BE B2 B9 1O SRR AR

HAREEF
D. acicularis
/N
O. tenuis
T/ TR
C. minutus
e
P. tenue
M JE /N
C. meneghiniana
INAEE C. sp.
INERSEE C. sp.
BRI
N. palea
HAF# S. sp.
IEEE O, sp.
EE3uk S
E. viridis

[6] B, 2 2% [ N AT OG5 G 4 7 i B HG 25 20 )
Oy R HRTE AR TR AT R 2 e A L AR R ER
KRG PR B TR R Bl (R O, A SRR R LU
N BTG A (B-ms A1 Bra-ms) B S B 5L #
L] 5 B8 B 5 ALY B-rh s 8 R B (Bms) 1Y
B (W] T A S e AR A B R L 45 A

32.3

24.5 33.7 13.6 15.9 15.3 28.5 21.9

12.4
13.3

31.5 30. 4 19.4

14.2
10. 8

17.2
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Table 4 Species indicating pollution in Majia and Tuhai River
15 Y Y SR BRI
Trophic status River Algae name
IR W £F 4k ¥ (D. acicularis) i 2% 038 3 (Microcystis aeruginosa) W [C 8 3 (O. agardhii) | 83 (O.
S princeps) MEJIE /N (C. meneghiniana) . SHEH B (Gom phonema sp.) ZEI 8 (N. sp.) JH R EFFF 3 (S.
Maiia ulna) HEFFHE (S, ulna) JFORL B4R TEE (Melosira granulata) 38 5 H5E 3 (M. varians) KRR IR B (C.
River infusionum) BB H ¥ (Closterium acerosum) MG 9P FEBE (Qocystis elliptica) \ 5 I ¥ (Schroederia seti-
— gera) RO (E. viridis) Wi i B 3% (Cryptomonas erosa) 5 B ¥ (Cryptomonas Ovata) | £ H ¥
Eutrophication (Ceratium hirundinella)
(wms,focms) B AR 27 43 (D, acicularis) Vi 2% 3 3 (M. aeruginosa) \f /N33 (Merismopedia tenuissima) Bl
E 5] R B 3 (O. agardhii) Wit 813 (O. am phibian) \F 83 (O. princeps) MR /N (C. meneghiniana) i
Tuhai EEIE U % 3 (Cymatopleura solea) (M EE (G, sp. ) ZETE#E (N. sp. ) JHPREFFF 8 (S, wlna) REFFT 38 (S,
River  ulna) JHURL B4 fE ¥ (M. granulata) JKEGEIREE (C. infusionum) i 7 59 4& ¥ (O. elliprrca) 5K # (S.
setigera) EREORREE (E. viridis) WSR3 (C. erosa) JIIIE B (C. ovata) A H ¥ (C. hirundinella)
o450 B W (Actinastrum hantzschii) JUHT A # (Closteriopsis longissima) « & W 3 ( Dictyosphaerium ehren-
Majia bergianum) %5 ¥R # (Eudorina elegans) . 3Bk #: (Pandorina morum) | %5 i % B % ( Pediastrum borya-
o Fa 8 River num) VUM (S. guadricauda) | Jw [B BRIE 3 (Cocconeis placentula) W& Mk ¥ 25 ¥ (Cymbella tumida) .
Mesotrophication WIE R EE (Euglena acus)
(f-ms> BRI R hanteschin) JO I (C. longissima) . We RIS (D, ehrenbergianum) % ¥ (E. elegans) .5
Tuhai  IREECP. morum) AL B (P boryanum) WU R MW#E (S. guadricauda) i 18 5% ¥ (C. placentula)
River WK E(C. tumida) I HBE(E. acus)

T] 5 B 5% YT T SR K A v P U AR 0 R AR R AR L A
9 Y] 1) K B Sy B BE S
23 BHEYHNHERESKRTEN

L SR 55 G B V0T A% SR R SRR T AR 1) 4 B G 3R
5 FT7R o DN A W ) b 28 4H WOR B, ) h iE
TR B R, O 12,017 X 104N /L, 5 PR i Al
Y39 B 53, 5900, ok gk, ¥ % R
5.802X10°4 /L, N IFUFEY T ¥ B M 25.87%
FEBZ ] b g i 00 O 24 % B B . A 4. 985 X 10°
AN/ L o R A WO ¥ % BE Y 35. 7300, ok R iR
WA R 4. 006 X 10° A4S/ L,y i 17 B AR B F- 24
RN 28.72%

N Ui AL ) 5 B 0 KT A3 A R R A SR AR LT
T F 0 1 8 5 S L — o 25 0, S ST P R A
I BERE R 2. 212X 10° ~67. 005X 10° 4 /L, 1 5% [
H0.187X10°~49. 366X 10° /L,

R A5 77 Ui AT 40 2 8 O A K B B o T A I 95
T G 3290 7K 0 235 51 Sy - T 30T O B 0 A-p-rpis —
B-rhiE B L S6 SRAE AN a-B-Hi5 AL, S6 R AE AL

T AR 1) - 38 %6 ) B 81 . Ol 67. 005 <104~ /L, 1T fig
IR R B 3 I — A K U R A R
AR P R OK R SR G ] A T T K 8 HE
JHAC AL 5 A ST K 30 7 IR R R B SN L Gk BT A SRS
RI-B-HiG —B-H 75 A AL S21 REE A op-rPi5 AL,
S21 SRAF B TF WEAR ) 10 340 %% 8 B i, o 49. 366 X
10°/> /L, AT Rl 5 32 R FE R B — AR 7 B i T
A O [ B A= 355 75 7K B4 HE T A BRI K R 2 SR R
RS

24 ZEEYSHERSSKRTER

VEUE A 9 1Y Shannon-Weaver $5 %% . Margalef
FRECH Pielou 48 0, & 8 43 5 Ry 2. 48 ~ 4. 64,
3.62~9.91 F1 0. 47 ~0. 84, G/EFZ T 43~ 3. 04~
4.57.2.94~10.15 F1 0. 63~0. 82(3K 6).

A Shannon-Weaver #8 4{ . Margalel 8 % f1
Pielou $8§ BV 7K 5 A9 b 012 D 2 388 0] 5 6 3%
T 1) K S5 R, 5 SR R T Oy -rhiE AL -5
TG 7 Gk 50T S i -SE TG AL AN S21 SR AR AT B Mar-
galef F8ELFIWT A oI5 .
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Table 5 Density of phytoplankton in each station of Majia and Tuhai River X10°/L
T SRR R A o B o AR sy
River Station Cyano- Bacillario- Chloro- Eugleno- Crypto- Pyrro- Xantho- Total
phyta Phyta phyta phyta phyta phyta phyta

S1 5.815 0.103 0.630 0.103 0. 360 0. 000 0. 000 7.011

S2 2.115 0.008 0. 587 0.023 0.201 0. 000 0. 000 2.934

S3 0. 965 0.618 1.788 0. 000 0.051 0.013 0. 000 3.435

S4 1. 332 5.616 23.583 0.116 2.046 0.174 0.019 32. 886

S5 6.523 1. 949 19. 260 0.521 0.618 0. 000 0. 000 28.871

L, 95 3] S6 19,366 16. 115 1.235 0.270 0.019 0. 000 0. 000 67. 005
Majia River S7 31.168 6. 060 1.563 0.212 0.058 0.058 0. 000 39.119
S8 30. 164 7.681 0.753 0.096 0.174 0. 309 0.019 39.196

S9 0.476 0. 437 1. 068 0. 064 0. 064 0.103 0. 000 2.212
S10 1.930 1. 583 8.993 0.425 0.096 0. 000 0. 000 13.027
S11 2.335 3.011 4.362 0.425 0. 830 0. 000 0. 000 10. 963
F Average 12.017 3.926 5.802 0. 205 0.411 0. 060 0.003 22.424

S12 0. 764 0.718 0.733 0.093 0.224 0.008 0.015 2.555

S13 0. 836 1.634 1. 415 0.219 0.142 0.039 0.026 4.311

S14 2.509 5.693 3. 146 1. 409 0. 540 0.174 0. 000 13.471
S15 1.621 5. 236 3.564 0.232 0. 322 0.026 0.013 11.014

S16 2.991 2.509 6. 137 0. 907 0.116 0. 000 0. 000 12. 66

Al .

Tuhai River S17 3.242 13.162 4.419 4.921 1.216 0.019 0. 000 26.979
S18 0.019 0.115 0.036 0.002 0.010 0. 000 0.005 0. 187
S19 5.674 2.689 2.110 0. 347 0.129 0.116 0. 000 11. 065

S20 1. 004 2.213 3.590 0.219 0. 875 0. 000 0. 000 7.901
S21 21.402 2.663 24.703 0.598 0. 000 0. 000 0. 000 49. 366
-4 Average 4. 006 3.663 4. 985 0. 895 0. 357 0.038 0.006 13. 950

F6 DETERZASRXE/ZFEYHESEEERNASE
Table 6 Diversity indexes and evenness of phytoplankton in each station of Majia and Tuhai River
W% River STRE Station Shannon-Weaver %1‘%@?5%{ Margalef %‘é"‘yﬁ( ?ielou fﬁ%‘ﬂ(
Shannon-Weaver index Margalef index Pielou index
S1 2.48 6. 60 0.47
S2 2.81 3.62 0.65
S3 3.93 6.13 0.79
S4 3.22 7.41 0.57
S5 3.58 4.53 0.72
I J5i S6 2.63 5.76 0.48
Majia River S7 3.05 4.62 0. 60
S8 2.69 5. 49 0.51
S9 4.28 7.86 0.83
S10 4.43 6.53 0. 84
S11 4. 64 9.91 0. 80
F) Average 3.43 6.22 0. 66
S12 4.31 7.82 0. 80
S13 4.43 10. 15 .77
S14 3.96 8.54 0.70
S15 3.94 8.58 0.69
! S16 4.19 8.11 0.75
Tuhai River S17 3.54 7.48 0.63
S18 4.09 6.53 0.75
S19 3.71 9.24 0. 64
S20 4.57 8.03 0.82
S21 3.04 2.94 0.68
) Average 3.98 7.74 0.72
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Phytoplankton community characterization and preliminary evaluation
on water quality of Majia and Tuhai River in Haihe River basin
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Abstract The investigation of phytoplankton community characterization including species compo-
sition, population size, dominant species and saprobic indicators was conducted in order to evaluate the
water quality of Majia and Tuhai River in Haihe River basin. The results revealed that 126 species of
phytoplankton belonging to 7 phyla and 67 genera existed in Majia River, while 114 species of phyto-
plankton belonging to 7 phyla and 63 genera were found in Tuhai River. Chlorophyta was the richest al-
gae in both rivers,followed by Bacillariophyta and Cyanophyta. Cyanophyta, Chlorophyta and Bacillario-
phyta were found in all the sampling sites (the frequency was 100%). Cyanophyta was absolute the ma-
jority in Majia River in population, which accounted for 53. 59 % , while the Chlorophyta was predominant
in Tuhai River,which accounted for 35. 73%. The average density of phytoplankton in Majia and Tuhai
River were 22. 424X 10°% ind. /L. and 13. 950X 10° ind. /L ,respectively. The Shannon-Weaver index, Mar-
galef index and Pielou index varied among 2. 48-4. 64, 3. 62-9. 91 and 0. 47-0. 84 in Majia River, while
3.04-4.57,2.94-10. 15 and 0. 63-0. 82 in Tuhai River,respectively. The water quality of both rivers was
preliminary evaluated based on above results. In conclusion water quality was good,can be labeled as me-
sotrophic,but had the potential to turn to eutrophication. So we should pay attention to protect the water
quality and enhance the management of the both rivers.

Key words Majia River; Tuhai River; phytoplankton; water quality assessment
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