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Characteristics of algous facies of planktonic algae in lake honghu and its

response to habitat
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Abstract; Lake Honghu, crossing over Honghu county and Jianli county in Hubei Province, China, is situated in the north
of the middle reaches of Yangtze River. Because of unreasonable exploitation of wetland resources and discharge of
pollutants, it confronted with series problems such as decrease of the lake area and wetland biodiversity, sharp reduction of

rare species and its eutrophication of water body. Study for planktonic algae reflecting water ecological environment change
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will provide a scientific basis for protection of Lake Honghu. Algae are important composition of aquatic ecosystem; their
community structure and function are adaptable to water environment, and vary with changing water environment. The
characteristics of community structure can be used as an important index in the assessment of water quality. In order to
understand the change of water environment in Lake Honghu, Hubei, China, we measured a set of variables related to water
quality, including structure and density of algous community, water level (H) ,water temperature (), transparency(SD) ,
permanganate index (COD, ), total nitrogen (TN) , total phosphorus (TP) and chlorophyll a content( Chl-a). The above
experiments were conducted monthly between 2009 and 2010 at the five sections in Lake Honghu. The nutrition state was
evaluated with eutrophication index for Lake and Reservoir; the influence of some environmental factors on algous cell
density was analyzed by correlation analysis and stepwise multiple regression; and some stepwise multiple regression
equations were established. Analytical results showed that the water was in light eutrophication in Lake Honghu. Totally, 7
phylum and 65 genera of planktonic algae were identified in the lake. The algous cell density ranged from 1. 14 million cells
per litre water to 32. 4 million per litre water. Bacillariophyta was the most abundant phylum of planktonic algae, the
following were Chlorophyta and Cyanophyta, in view of algous population distribution. Its algous community are 52.93% for
Cyanophyta, 25.96% for Bacillariophyta, 16.83% for Cyanobacteria, 1.98% for Cryptophyta, 1.64% for Chrysophyta,
0. 42% for Euglenophyta, and 0. 25% for Pyrrophyta. In light of structure and density of algous community change
seasonally, the dominant species are Melosira and Cyclotena within Bacillariophyta in winter and spring, Anabaena of
Chlorophyta in summer and autumn. There is a statistically significant positive relationship between algous cell density,
water temperature and permanganate index, whereas there is no obvious relationship between algous cell density, water
level , total phosphorus, total nitrogen and transparency. The Stepwise regression equation of growth for planktonic algae was
that; y=3.7815+0.0794¢_+0. 5670COD, —1.3467SD (R*=0.618, F=8.087, P<0.02). This indicates that algous cell
density could be used to reflect the pollution level caused by water temperature and organic pollutants, and the controlling of
nitrogen and phosphorus has not been tone of the key factors. The characteristics of algous cell density are controlled by the
different environmental conditions at the five sections, such as Bacillariophyta controlled by water temperature,
permanganate index and transparency, Chlorophyta controlled by water level ( H), water temperature and permanganate
index, and Cyanophyta controlled by permanganate index. Based on the results, there are great significance for the effective
measures on slowdown of water eutrophication and inhibit of the algous growth process in Lake Honghu, by controlling
nitrogen, phosphorus and organic pollutants inputs of Sihu Main Cannal, reducing cages culture area, and restoring water

connectivity of Yangtze River and Lake Honghu.
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Fig.2 The monthly variations of area rainfall, evaporation and water level in Lake Honghu
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Table 1 Integrated temperature of the water in Lake Honghu

A4 Month
1 2 3 4 5 6 7 8 9 10 11 12
2009 5.0 14.0 18.0 24.4 30.2 29.8 26.0 20.0 16.2 9.7
2010 0.8 7.0 7.2 14.2 23.0 25.0 31.6 30.5 27.7 21.8 14.8 16.5
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Table 2 Integrated nutrition type in Lake Honghu

J 3 Month
1 2 3 4 5 6 7 8 9 10 11 12
2009 %15 Chatan 49.0/M 53.7/LE 51.4/LE 48.6/M 54.7/LE 53.6/LE 46.2/M 60.5/ME 59.9/LE  59.2/LE
K Dakou 53.4/LE 52.1/LE 53.1/LE 44.6/M 55.9/LE 52.7/LE 46.0/M 62.8/ME 68.9/ME  55.7/LE
B Guandun 50.8/LE 50.8/LE 51.2/LE 46.2/M 41.0/M 43.0/M 49.7/M 50.0/M 50.6/LE  45.1/M
% H Lantian 63.3/ME 55.4/LE 55.3/LE 56.9/LE 53.6/LE 60.5/ME 47.6/M 60.9/ME 57.7/LE  51.0/LE
Jiti Shidun 56.1/LE 47.3/M 48.4/M 48.8/M 39.4/M 44.8/M 50.2/LE 59.0/LE 61.8/ME  62.0/ME
2010 %532 Chatan 46.6/M  49.0/M  47.1/M  44.1/M  47.4/M  44.0/M  49.1/M — 46.6/M  52.3/LE 53.5/LE  50.3/LE
K H Dakou 52.4/LE 52.7/LE 50.4/LE 52.4/LE 49.0/M 47.1/M 47.4/M 54.5/LE 45.3/M 50.5/LE 58.5/LE  49.0/M
‘B4 Guandun 36.6/M  38.2/M  46.4/M  40.3/M  40.5/M 45.4/M  47.5/M — 44.0/M  46.3/M  46.9/M 44.5/M
i M Lantian 51.1/LE  43.8/M  45.6/M 48.0/M  48.6/M 54.3/LE 55.7/LE — 52.2/LE 54.7/LE 58.1/LE  50.1/LE

Jiti¥ Shidun 48.6/M  39.2/M  60.4/ME 54.6/LE 46.9/M  44.2/M  50.2/LE 47.9/M  41.5/M 53.7/LE 63.4/ME  56.1/LE
#2010 4 8 1 Gy PA 0 K 1 45 /30 , 48 7 s 7 SR B B R MU LE A ME 23 3R 3R 3130 1) ' 8 3% 4k 20 by %8 3% ( Mesotrophication ) | 2 B & & 7% ( Light
Eutrophication ) P B E % (Middle Eutrophication )

2.2.2 A EESYLYRIE
2009 43 H % 2010 4F 12 H#lA E 5 Y as R ILE 3,

¥ 7.00 o . 0.160
S o ERERRELSHL  —e— 34 ~
§§0 6.00 0.140 ED
< ~
50\5 500 0.120 %
s 8 .1
S g 4.00 0.100 g
Eg 0080 &
&2 3.00 =
== 0.060 =

- <
%’-‘éﬁ 2.00 0.040 3
¥ 100 0.020 ¥
&E:ﬂ‘;’ it

0 1 1 1 1 1 1 1 1 1 1 0
*HE on <t e} O > (o) D (=] — o — o o0 <t vy o o0 D f=} — o
2T ITITIITTTTEIeIEII IR e AT
D D (=) D D D D (=) D (=) (=] (=R I -] (=} (=) (=] f=l < (=) f=l
(=} (=) (=] () <o < () o (=) [ T B B T e e B B R B R
(=3l (=] o O (=} (=3 (=] (=3 (=] (=] o O O (=} o O S f=] f=} (=] f=}
o A o™ (S BN e\ (9] o™ o™ (o] (o] o™ AN AN A (o] [S I\ o™ [\ [\ (o)l [\
H 453 Month

3 RMEESEYESEAGHEN

Fig.3 The monthly variations of primary pollutants in Lake Honghu
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Fig.4 The monthly variations of percentage for algous community structure in Lake Honghu
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Table 3 The correlation analysis of algous cell density with ecological factors in Lake Honghu
o0 i PR KX

i correlation IKGE H K ¢, oDy, MUIN M TP B SD  bRuE AN B
KL H 1.0000
K ¢, 0.7163 ** 1.0000

R R ERFREL CODyy, -0.1657 -0.0757 1.0000
MATN -0.3454 -0.6562* -0.0221 1.0000
KB TP -0.1193 0.1350 0.2915 -0.1086 1.0000
B SD 0.3564 0.3625 -0.4501* -0.1079 -0.1952 1..0000
PR LA i B 0.1639 0.4637" 0.5253" -0.3102 0.3470 -0.3151 1.0000

* P<0.05, * = P<0.01

x4 BEARTESEERTHERSEASIT S

Table 4 The stepwise regression analysis of algous cell density with ecological factors in Lake Honghu

S - P AR
Slepwif igigjiz*;ualion Coeffic.i ent. of g P
determination
pai| y=3.7815+0. 0794¢,+0. 5670COD,;, —1. 3467SD 0.618 8.087 0.002
X5 y=12.176+0. 110¢,+0.559COD,;, +0. 946TN -1.401SD 0.543 3.859 0.028
| y=14.045+0. 112¢,+1.219TN +1.224TP -1.543SD 0.696 7.437 0.002
B y=11.141+0. 101¢,+0.407COD,, 0.596 11.081 0.001
WwEH y=15.381+0.093¢,—-1.1355D 0.343 3.916 0.043
Jita ¥ y=-43.894+2. 344H +0.658COD,;, —1.778SD 0.766 15.273 0.000
LR Chl. y=15.116-0. 5926 H +0. 086¢,,+0.615COD,;, 0.521 5.443 0.010
#E%E Cya. y=2.666+0. 200t +0.479COD,,, -3.731SD 0.532 11.802 0.000
ik Bac. y=2.594+0.622COD,;, 0.272 6.350 0.022

3 Fighitie
(1) BEBK AR B RIS S IR — P B B SO AR AR BA M BT, AW X IR (A

http ; //www. ecologica. cn



3 4] FEEM A UL K A AR B X A 35 4 W i 687

BIRCRE , WO A, BR L CR R w SRR I 25 4 TN TP .COD,, . — Mkl
COD,, JEA PG YW FE RS, G HM T 4 me/L B, FR KRB Z 2 A P55 o BR 2010 456 A4, HAtA
R 25 4 7E GB3838—2002 (1) M 2ShrifE AN, (HI7E 4mg/L L I, F P KR O & 32 B A LY TS
oo — MBI RN EBEHE N 0.02 mg/L EARHSE N 0.2 mg/L EWATE B IRl & A A A )t
T K A5 W 5 R 1 B (TP R U (TN ) o 22 8 e X — 1 P i 2 e R 7 8 JR AR A, T3 /K O
BREFEIKAN, 2K A F U T3 P A EUss FUA LTS Yt 2ok A F DUl e T 5 o 14 o5 U
AR SRR AR AR 15 15 7K Tk R AR A DR RE , P9 U505 e D) =22 Ay el 77 58 RIS Je BE K

(2) Bt sE AL Sz 7 1] 65 J&  MAXET 20 40 80 ARARAYIH AT L5 SRS BRI 2 i 5 4 AT
TR AR 25 AR — B0, P LA B ] R [ TR B T A SRR R | AR 1 AR AL R AR At PS4
FAREFIEARF A a5  ZFFT (12— H) AR TAY EAESE /NS FNET T8 N (L34 R Rk
(T—11 F ) DLW S 1] ) o JUR v R e M AT 34 Fh

(3) Fm A K B A B AL B OB R pH DB FAESHE 7P il H s
B, UL A B ¢, .COD,, RIE R EFRER, 5 H TN TP SD MR KRR AN A B Kk
TP K I BB E TR ICER YIRS A K 2 B8 SR 3 R B R i K b & P B R DB B 1EH= 9
(7= 3852 B05E . Oliver SEXF RN 18 N /KARIEAT 43 ad B s s, VR IR 0 A A A ml M Vs M i vk 32
I 10pg/L K IR R AR 32 P BRI, JTCHLEE T 100wg/ LB A2 N BRI 35X /K 15 8 il 1%
FEL I N 3 1R A U B ST A BRI SRR T X R AR P 4 ST T R T R
FRER OGRS M BR AL 2 AR A AT AR K BT 07 92 R T LAAS 8145 S5Ok T8 T AR 4 5E AR A A B A
A Z BB FRER ARG T SR A EHLE R, AT 78 R AR JCHL R MR (R R R AR
AR ER 2 A1) AR A 0. 23—1. 34mg/ L, #¢ L iRARE , 45 UCRFERHA TR AR ) A= KA 32 R R, Bt AN 2 35
AR BRI R S0 B A2 KR A S M), 7E — 2 B PR A AR B T e s AR i e 2 A K [ )
Wit 25 7KL A T e I [ AR RSB AR T SRR, B0 & AR AR X — 2 R SRR T — B0 RN R A
K i 7—8 A AR R RAE, W 7—8 HHbIIALFF K A AR &, PR AN R AR R AR K2 A
BN A 5 e 10—11 A Ab TPk 30 , 58 240 B 25 B A7 P SR KA, 1 3R 2 500 1 26 i 2 A T 4508 ik
KA, P i [ i iR 32 K 1A COD,,, RS2, COD,, FRAE KA LIS YL & B BEKIERA LY & 858,
P R I
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