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Analysis of Algal Blooms in Da-ning River of Three Gorges Reservoir
ZHENG Bing-hui' s CAO Cheng-jin””, ZHANG Jia-lei’ s HUANG Min-sheng”” ; CHEN Zhen-lou™”

(1.River and Coastal Environment Research Center, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2. School
of Resource and Environmental Sciences; East China Normal University> Shanghai 200062, China; 3.Key Laboratory of Geographic
Information Sciences; Ministry of Education, East China Normal University, 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 Reservoir (TGR) were studied. The results
indicated that the concentrations of nitrogen and phosphorus nutrient were abundant during sensitive period of algal blooms in Da-ning River.
Total nitrogen ( TN) and total phosphorus ( TP) values are 0.84-3.21 mg/L and 0.011-0.531 mg/L respectively, and the nutrients’
concentrations become high gradually from upstream to downstream. Total dissolved nitrogen (TDN) is the major form of TN accounting for
84%, and total dissolved phosphorus (TDP) is dominant ( TDP/TP = 60% ). Algal blooms bring phosphorus nutrient bio-concentration. The
rates of TN and TP are all in excess of 16, which show eutrophication is limited by phosphorus. Potassium permanganate index and dissolved
oxygen (DO) are at low levels and change stably. But chlorophyll a (Chl-a) becomes frequently, the value is 1.41-219.04 mg*m ™.
Significant positive correlations are all observed by correlation analysis between Chl-a and the main parameters ( rgpmp = 0.453,
T Chlapotassium pemanganate index. = 0- 6415 Faypano = 0.5845 ren =0.409, p < 0.01), but significant negative correlations are observed between Chl-a
and Secchi depth (SD) Creyqp = —0.392, p <0.01). The pH is fluctuated by multiparameter esp. in algal blooms. Widespread algae are
observed by microscope during sensitive period of algal blooms in Da-ning River accounting for 8 phylum 82 genus 124 species; which
Bacillariophyta and Chlorophyta are dominant> and then Cyanophyta and Pyrrophyta. Three whole watershed algal blooms break out in Da-ning
River during the period> and the highest values of algal density are 14-1 427 times as many as the normal values. The dominant species of algal
blooms are mostly involved with O. borgei, C. microporum, Chlorococcum humicolas P. morum and C. vulgaris of Chlorophyta; P.
pleuronectes and T'. oblonga of Euglenophyta; Cyclotella> Stephanodiscus astraea and Navicula of Bacillariophyta; P. elpatiewskyi of
Pyrrophyta. Multi-algal species blooms are observed in the same time and place; and there are few algae in the estuary of Da-ning River to
Changjiang River.

Key words: Three Gorges Reservoir; Da-ning River; eutrophication; correlation analysis; algal bloom
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Fig.1 Sketch of Da-ning River in Three Gorges Reservoir

during sensitive period of algal blooms
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Table 1 Results of physical chemistry parameters of Da-ning River during sensitive period of algal blooms
s 0l b T W H R/ C K/ C pH ZEWE /em BIFW/mge 1!
S O i 22.5~28.5 21.5~25.5 8.25 ~8.47 90 ~ 160 2.3~4.4
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S FEN v 24.0~28.5 21.0~25.0 8.31~8.96 160 ~ 400 2.7~4.3
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p u [ 20.0~40.0 18.5~26.4 8.11~9.23 80 ~ 350 0.9~6.8
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Fig.2  Changes of TN and TDN of Da-ning River during sensitive period of algal blooms
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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 permanganate index and DO of Da-ning River during sensitive period of algal blooms
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Fig.5 Changes of Chl-a and algal density of Da-ning River during sensitive period of algal blooms
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Table 2 Forms of nitrogen and phosphorus of Da-ning River during sensitive period of algal blooms/ %

i H PN~ XUHe ARBEL K] I B PN ISSRliel
TDN/TN 89 9% 84 78 83 81 87 84
TDP/TP 65 50 52 51 63 60 76 60
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Table 3 N/P value of Da-ning River during sensitive period of algal blooms

woH PN- X RIFIN

K] AN

=4 K BOFRME

N/P 63 41 35

29 27 29 35

3.2 Chl-a HEFUH TR KR
TEWINT K FEZRARA N, — M Chl-a 5 NP 55
B IR A7 A AN ) T2 B 1) £k 1k 5 &P o) (e g 1
SRR PR SCSUINR PEVE A — AN R BRI A
PAZR, — 7 T2 S IR K I 52, 55— J7 Tk 52
TURIAHC K I FE W, Fr i S0 & 8 IR A 5 i R 1R
Zoton ) SR AR K 3] & B R A SR AR A S M 4y
Bl SR L& 42020 CRUK 2 308 K PEAS ], K AE
BBURSH R 7 A KB AR Chl-a 5 TP i Bl R #h
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W33 DO pH T LA K% B BE N B, 7K 2 Ry i 1k 7K
A, BIORLAS ) T O, BESE I N SD FEAIC; TN TP Al sy
ERIR SRR E 3 AN S b3 2 B 3 IEAH K Crpp =
0.379 ronssmass = 0.2615 Fopirsninn = 0.5545 p <
0.01), KW 3 Ry Gedy >k J5AH [F], BE #2810 9 K
T, B AE KR S0 B EAT & SR IE B TN A TP T
w1 TR TR LTS B A, DRt v 1R R 4R 4L
WAEZR AR TN 5 Chl-a JoAH G, B %05 B
KR K B AN G, BT R TN e, R
EEZR XS TN S ANK . pH 5 Chla. = 56 R #5 F5 4.
DO A /K i 2 & % IE MK Crpgn = 0.409-
Favssmaisy = 0.433% Fupo = 0.758 rykm = 0.387

p<0.01); 5 TN. TDN. TDP %2 & # i M X
Cropm = = 03115 rypmp = = 0.527, p <0.015 1 pmy
=-0.291, p <0.05), XK pH Z &L SH M %
Wi, 52 FEAR A KL MK . =K E & K G, 2 & K
3 M0 (1) SR PR 7K AR e AR LG R SRR S I
ANFIRRE T B AR 52 7K PR & 7K LR A IX 2 W 46 5 1)
SCHUK AR T30 A8 B AR IR P, 5 e 390 7K P K
LA HE A TE A, 33 Chl-a 578 FR K1
) 1R D% R 59090 K EA— 2K
3.3 JKARIUBIIBESR R 1AL,

— Nk, K AR RTINS TP AR A ik
0.20~0.02 mg/LEA FI, ZKAAAAAE A B 8 FRAL IR A
G0 1s), P 203 3 B K AR REUB Y K 7 T [RT K B LA
IERKE BLARCTP 5504 0.017 mg/L) HoAR & Wi
JKAR TNSTP 75 5 35028 iy T BR B {1, P NP iR
ST H IR K MR R o MR E B E
(Kl 50, KT AE 2007-04 ~ 2007-06 F1 2008-04 ~
2008-05 MK HEHUBINZR K T 3 IR KL A
KB BLR PR 4, 23 51 24 2007-04-22 ~ 2007-05-12+
2007-05-15 ~ 2007-05-30 1 2008-05-10 ~ 2008-05-16
CHESETE > 10° AN/ ) L 7K 6 300 ) 38 535 3 g vt i
IETAER 14 ~ 142715  ARVE FRARE K AR A7 7
AN TR TR AR ) M S, R ) A G AR T Tl 22 S W
SIS TS R ] 7 A U ) 5 248 A A i i) A 4
) 11 A% 4k A7 B AN [H] (3R 5D, 2007-04-22 ~ 2007-05-12
BB ERPET VU B L /N R B AR I
i AR R[] SR A AN B D IR /N PR Y L I
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114 AR A s =0k KPR SRR T I K SRR HE I 5T 3225
x5 ATIAKEREREENLEM
Table 5 Dominant species of algal blooms of Da-ning River
N | UN=] Az AR £ 7K 3] il S
2007-04-22 ~ SRR PR AT OV GRUAT ] B N — SE] NEA
2007-05-12 - - PREE] - i AR PRBE ] o R A [ BRI
BEARBE TEEETT: S B
TR ] /N IR
2007-05-15 ~ GEERT): NS R SRR NS Bk — TR T T B
2007-05-30 _ R gk EEE ] N IR INER s e A8
SR N EREE
2008-05-10 ~ FEGETT: /N GREET): SERREE SREED ] SRR SREE T MDR I P B, BRI SRR SREE T SRR
2008-05-16 R FEll:Ae2 SRR S R FE: R
i i

B AR AR L SR K A (R R A AR PRI
KT IR I 5 A2 7K s L 25% 35 A0 R 86 7K A 2 [ I %
A AE ] — 7K AK . 2007-05-15 ~ 2007-05-30 Bl 5 7, 1]
THEE S A B, FK AR BRI AL 3T A A M, X
— I I R SR N R AR SRR N ER
B FEBE T /NI TE S TG BE el B PR, IR 2
AKAE B FR KR 2008-05-10 ~ 2008-05-16 7K 4E
(R OLFATN = BEIE SR 1 (W SRR T IR R 2
FHEESE , K AR A 1 Y8 [ 5% 2007 4R 3 — 1k
2008 [P T 2007 4F M, K 4 5 R AR AR, (H
2a 1 5 A Bk A KA.

P T B AN KT T I ek s B S S A 2 R R
R, X i oK e BAT I B B g R

CO R T K HE R P FABERRE B OR, MO H AR
KT FR KR () T b L Tk i N 5 B o T
TR I B SR R 38 R A 7K A, HK AR
PEIARPAN T, A 22 B[R] I [F) b 7K AR R R D

(2R T LA 7K A B AL ek 2 S 0K, w7 A
CIRBESUAT [ AT W7 THD F S TR K, ik AR O
I VRISE - D BT 7K AACE 77 5h o RIV LK A e
AR, JK A FE S I 1) 48 R, AHL K AR R AR 58 L v 3 A
SIS BRI R IS U T R UG B LS
WS )L T R AR K A G 3L 2 R K
).

GO TR HH T K8 I S 420, 2
ANE A, B AL
4 it

COZKAHERUZ IR 7 B [FIK B CL R 4
i AT 0.84 ~ 3.21 mg/L, Bk 0.01
0.531 mg/L; ZUE 72 #h F 2L TDN 24 3=, i 5 95 £
LLTDP 740 N/PAE Y i T 16, 5 28 A K 52 1 PR Al

o

=X
=EN

—_—

R V3R B8l B B L e T v
7K AEBUR I I 1+30] B (517K Be LR e il 1R 6
FRBCRIVA iR o RIS B AR e
KA TR IH R 79 A [ KB LR 485 a
TALIEE A 1.41 ~ 219.04 mgem ™, RIFHL, (1K
FISE 7 WU IR 28 38 a B0 AR A IR A, K 73] 1
K HARE ; Chl-a 5 TP, w4k 2R 45 4. DO pH
BEFHIEMK, Chl-a 5 SD 2 2% fAHKG TN 5
Chl-a TEAHICHE; pH 5 Chla. S8R 3245 % DO FH7K
RS IEA 2, 5 TNVTDN. TDP 2 5 3 Fuf ¢
(4D 7R HEBUR IR O 130] B [9] 7K B LA 2K 4 AT
BT, R AR AR IR TR )RR
] BRSE ] B IR E T 8 1] 82 J@ 124 A, Horh
TESE VRIS T A i 22, LR W BE T TR RS,
JCRBERNR D> KA BURIA R T R T 3 A [
TK B CAR U (R 7K e, 35 %85 B e v {2 1E 5 (L 11)
14 ~ 1427 £i%; AKAEAL F Tl 32 LA SR 1T IR0 7 91 2
BE NS B BREE LA SR ERIEE L SE BRI NEREE ; BRI
[ EAD Js A (5] 0 AL s A 1D P /N AL e A
UGG B BT IR IR 2 WA
S 3k -
D11 SBPIRE. AR, 8483, % . = WK i 13\ AT 8 05 4
AR B AR 2 AL 1. PR BE R, 2008, 29C1): 1-6.
R, ZEAESC, KT, S UK I N\ T 7
FRIE R R BT L] PR EE R, 2008, 29(2): 310-315.
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B R L] KR BRI 5 R8T, 2006, 15(2): 254-257.
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