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Analysis of Algal Blooms in Da-ning River of Three Gorges Reservoir

ZHENG Binehui', CAO Cheng jin”", ZHANG Jia-lei’, HUANG Min-sheng™*, CHEN Zhen-lou™”

( I River and Coastal Environment Research Center, Chinese Research Academy of Envionmental Sciences, Beijing 100012, China; 2. School
of Resource and Environmental Sciences, East China Nomal Universiy, Shanghai 200062, China; 3. Key Laboratory of Geographic
Information Science, Ministry of Education, East China Nomal Univesity, Shanghai 200062, China)

Abstract: According to the survey conducted from Apr. to Jun. 2007 and from Apr. to May. 2008, the changes of water quality, forms and
distributions of nutrient salts and characters of algal blooms in Da ning River of Three Gorges Resewoir (TGR) were studied. The results
indicated that the concentrations of nirogen and phosphorus nutrient were abundant during sensitive period of algal blooms in Daning River.

Total nitrogen (TN) and total phosphoms (TP) values are 0. 843. 21 mg L and 0. 01}0. 531 mg L respectively, and the nuriens’

concentrations become high gradually from upsiream to downstream. Total dissolved nirogen (TDN) is the major form of TN accourting for
84% , and total dissolved phosphorus (TDP) is dominant (TDP'TP= 60% ). Alal blooms bring phosphorus nutrient bio- concentration. The
rates of TN and TP are all in excess of 16, which show eutrophication is limied by phosphomus. Potassiun pemanganate index and dissolved
oxygen (DO) are at low levels and chamge stably. But chlowophyll a ( Chta) becomes frequently, the value & 1.4+219.04 mg m °.

Significart positive correlations are all observed by correlation analysis between Chka and the main parameters ( rqp = 0 453,

T Chla potasim pemangarate index= 0+ 041, Fanwpo = 0- 584, renapn= 0.409,p < 0.01), but significant negative correlations are observed between Chia
and Secchi depth ( SD) (rg.sp= — 0392, p< 0.01).The pH is fluctuated by multiparameter esp. in algal blooms. Widespread algae are
observed by micoscope during sensitive period of algal blooms in Daning River accounting for 8 phylum 82 genus 124 species, which
Bacillariophyta and Chlorophyta are dominant, and then Cyanophyta and Pyrophyta. Three whole watershed algal blooms break out in D& ning
River during the period, and the highest values of algal density are 141427 times as many as the normal values. The dominant species of algal
blooms are mostly involved with O. borgei, C. miagporum, Chlorococcum humicola, P. morum and C. vidgaris of Chlorophyta; P.

pleuronectes and T. oblonga of Euglenophyta; Cyclotella, Stephanodiscus astraea and Navicula of Bacillariophyta; P. elp atavskyi of
Pymophyta. Muk+ algal species blooms are obsewved in the same time and place, and there are few algae n the estuary of Daning River to
Changjiang River.

Key words: Three Goiges Reservoir; Daning River; eutophication; correlation analysis; algal bloom
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Table 1 ~ Results of physical chemistry parameters of Da-ning River during sensitive period of algal blooms
/C /| C pH / an /mgeL~!
22 5~ 8.5 2l.5~ 255 8. 25~ 8 47 90~ 160 23 4.4
26.0 240 833 1175 33
24 0~ 8.5 2.0~ 250 8 31~ 8 96 160~ 400 27~ 4.3
26.4 231 8 58 238 34
20 0~ 40.0 18. 5~ 26 4 8 11~ 923 80~ 350 09 6.8
27.5 226 8 68 215 6 31
20 5~ 33.5 19.5~ 28 8 01~ 8 97 70~ 350 1050
27.4 23.175 8 63 224 3 3.12
21 5~ 31.5 19.3~ 275 7. %~ 8 86 50~ 300 30~ 57
27.3 233 8 36 1815 36
19 5~ 33.5 17.0~ 25 6 8. 2~ 8 83 60~ 320 08 50
27.3 227 8 45 190 2 29
19. 5~ 33 17.0~ 24 0 7. 98~ 8 47 130~ 300 08 50
26.5 208 823 1959 3.28
2.2 ,
2.2.1 TN  TDN
2 TN  TDN . 2008
.TN TN  TDN 2007 .TN
:0. 84~ 3.21 mg/L, 1. 56 mg/ L; TDN .
:0.48~ 2. 17 mg/ L, 1.35 mg/L. ; TDN
, TN  TDN , 56
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Fig. 2 Changes of TN and TDN of Da-ning River during sensitive period of algal blooms
2.2.2 ; 2008 2007
0.011~ 2008 2 TP 2007
0.531 mg/L, 0.057 mg/L( 3); . 2007~ 2008
TP 0.011 mgL TDP 0.010~ 0.089 mg/L.,
0. 069 mg/L, 0.MB2mgL( 3);
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Fig.3 Changes of TP and TDP of Da-ning River during sensitive period of algal blooms
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Fig.4 Changes of potassium pemmanganate ndex and DO of Daning River during sensitive period of algal blooms
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Fig.5 Changes of Chta and algal density of De ning River during sensitive period of algal blooms
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(
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3.1
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)

3.1.1

[2223]
)

(Chta

[1~322]

[1.9,10]

2);

849% (

, TDP/TP
TDP/TP

TDN/TN

60% ,

)

TDP

2008

[22,26]

(TP

2007

[2,15.22] TDP

TDP
TDP/TP

TSP

[ %

Table 2 Fomns of nirogen and phosphorus of Da-ning River during sensitive period of algal blooms/ %

94 78 83 81 87
76

50

89
65

TDN/ TN

51 63

52

TDP TP
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102728 : () 16( 3), :
: N/P , TSP
e TP \ N/P :
3.1.2 ’
N/P(TN/TP) TN TP :
: N/P , 3
(N/P) 16 1(Redfiled )22 NP ,
16, ’ 0 N 3 3
p 16, : ;
- NP
, N/P N/P 2
3 NP
Table 3 NP value of Daning River during sensiive period of algal blooms
NP 63 41 35 43 29 27 29 35
3.2 Chta p<0.0l); TN TDN TDP
, Chta NP (rgem=— 0.311 rgrw= - 0.527, p< 0.01; 7 uemn
B = - 0.291, p< 0.05), pH
[6.7,26 ' '
. 40 7 , ’ Chla
Chla TP
DO pH ( rowe = 0.453 3.3
e = 0.641 reueno= 0.584 rauu= 0.409, ; ™ TP
p< 0.01), Chka  SD (rave= 02 0.02mgL ;
~0.392,p< 0.01), TP 23
(Cha ) (TP 0.017 mg'L)
DO pit 7 TN TP , NP
, , SO TN TP ' y
( 5), 200704 ~ 200206 200804 ~
3 (rmvre=
2008-05 3
0.379 riv = 0.261 rre = 0.554, p< ’ SOUZ04.22 200705 12
0.01), 3 : 2007-05-15~ 20020530  2008-05-10~ 20080516
: ™ TP ( > 100 /L.
; ; 14~ 1427
. TN  Chia , 7
, TN , [15~ 17]
™ -pH Chla (5),200204-22~ 20070512
DO ( raan = 0.409 :
L = 0.433 rpmoo=0.758 rpr = 0.387,
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Table 5 Dominant species of algal blooms of Daning River
20070422~ _
20070512 B B
200705 15~ — :
20070530 _ _ B
200805 10~
20080516
; (2)
.200#05-15~ 200705-30
, , (3) a
1. 41~ 219.04 mg*m °,
5 ’ a ?
. 2008-05 10~ 2008-05-16 ; Chia TP DO pH
,Chta  SD ; TN
s 2007 ; Chta ;pH  Chla DO
2008 2007 , , , IN TDN TDP
2a 5 (4)
, 8§ 82 1%
(D ; ; ,
3
, 14~ 1427
(2 , ;
( ) ; ( ;
)
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