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Abstract: A survey of 22 tributaries and 6 mainstream sections of the Three Gorges Reservoir (TGR), was conducted in March of 2013
to study the spatial distribution of nutrients and phytoplankton composition in four categories of sections. The results showed that the
total nitrogen concentrations in each kind of section, incoming flow, backwater, estuary and mainstream, were 1.69, 1.84, 2.01 and 1.51
mg/L, respectively. The total phosphorus concentrations in each kind of section were 0.115, 0.191, 0.179 and 0.181 mg/L, respectively.
No significant differences (checked by using single factor ANOVA) were observed on TN (P=0.659) and TP (P=0.683) concentrations
among incoming flow, backwater, estuary and mainstream sections. Regarding Nitrate and dissolved phosphate were the dominant forms
of TN and TP suggesting nutrient limitation is not an important regulator of algal growth. The N:P ratio declined along the direction of
water flow from the incoming flow (110.8) of the tributaries to the mainstream of Yangtze (18.9). On the whole, the study area was
mesotrophic while the backwater and estuary had higher trophic level, with 45.4% and 36.4% eutrophic sections respectively. In total,
98 genera of phytoplankton were identified, dominated by Chlorophyta, Cayanophyta and Bacillariophyta, with 43, 26 and 17 genera,

respectively. With regards to phytoplankton composition, the incoming flow and mainstream were dominated by Bacillariophytes
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following Chlorophytes, whereas the backwater and estuary were dominated by Chlorophyta following Bacillariophyta. The
phytoplankton abundance was highest in the backwater and declined along the estuary, incoming flow and the mainstream. Algal blooms
were observed in 15 out of 22 tributaries and most of them occurred in backwater. The most frequent blooms were dominated by
Peridiniopsis sp., which was observed in the backwaters of 7 of the 8 closest tributaries to the Three Gorges Dam. In contrast, the
dominant bloom forming species in the middle and upstream tributaries of TGR were more diverse with Crypfomonas sp.,
Chlamydomonas sp., Chlorella sp., Cyclotella sp. et al. being the dominant blooming species. Based on Ordination Analysis, the number
of main environmental factors affecting the distribution of phytoplankton abundance in backwater-estuary region was obviously less

than the other regions. The temperature and dissolved oxygen (DO), were the first two key factors to determine the distribution of algae

abundance within this region. TN and TP were not main factors affecting the phytoplankton abundance.

Keywords: Three Gorges Reservoir; algal bloom; spring; backwater; spatial distribution; ordination analysis
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Fig.1 Map of Tributaries and Mainstream Sections of Study Area
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- KR/ o WS/ MWE/ p(DO)Y p(TN)Y  p(TP) p(Chla) #%5[EE/  p(CODw,)  KHERK
T (uS/ecm) NTU (mg/L) (mg/L) (mg/L) (mg/m’) 10°L" (mg/L) ALY
fHiEm 18.1 8.4 394 300 11.04 143 0074 1940 6133 425 +/B/E
W 176 8.0 448 247  9.70 185  0.083 730 39231 4.46 +/1/B/E
wOBREFE 170 87 305 2.87 1097 139  0.088 14.60 4417 3.32 +/B
woOMEE 165 84 395 225 1062 199  0.193 27.60 5186 2.54 +E
e 159 8.1 339 298  9.62 1.84  0.091 150 131 1.16 -
SEN 19.8 8.1 543 103 894 540  0.658  20.90 4988 6.38 +/I/B/E
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WEN 162 8.7 428 369 1226 210  0.182  25.50 3074 3.45 +/B/E
R 173 82 346 565  9.98 133 0.100 440 457 1.82
BEJJE 152 8.3 400 275 1042 169  0.102  2.80 584 1.97
K] 154 8.4 457 622 1210 128  0.072  3.30 440 1.79
MEpZm 155 8.8 375 1.53 1251 216 0253 2840 2697 4.03 +/B
FEE 167 9.1 462 338 1433 234 0205 4940 25530 3.39 +/B/E
KIEW 133 82 358 144 1139 193  0.091  1.60 131 1.49
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HFTH 124 85 375 585 1249 135  0.056  33.60 1559 2.18 +/E
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FER 126 8.4 386 328 1138 216  0.075 3570 11611 1.87 +/B
FEA 137 86 350 4.82 1240 140 0572 2550 4700 3.24 +/B
JUBE 140 8.1 364 1070 9.94 191  0.09 420 120 1.28
MR 173 8.1 378 1043 935 111 0136  1.60 78 1.40

T o~ 177 81 388 6.60  9.12 132 0.144 190 113 1.64

noOEEY 164 8.1 387 433 897 153 0172 120 641 1.28

W oo 139 8.1 404 210 940 213 0200 207 89 1.38

o OEIER 115 8.1 428 1.80  9.54 1.09 0238  1.70 17 1.40
KFE 129 8.0 414 216  9.70 186  0.195 228 24 1.40
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Table 2 Nutrients’ Difference Different Category of Sections

p(NO3-N)p  p(PO,>-P)/
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s 2K p(TN) p(TP) (TN) (TP) n(NYn(P) ( 33 Yn o p( Mn) p( 3)
mg/L mg/L (PO4-P) mg/L mg/m
(%) (%)
kK 1.69+0.78? 0.115+0.185* 71.6° 49.7° 110. 9+118.6° 116.1° 2.34+1.63"  590+7.72°
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Table 3 Ratio of Eutrophic Sections in Different Category of Sections
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Sections of the study area
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Table 4 Dominant Phytoplankton and Their Codes in Ordination Analysis
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Table 5 Correlation between Phytoplankton Abundance and Environmental Variables on Axis 1 and Axis 2
W71 kK EIYIN s TR
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ATETG K, B ISR W) 52 LR P 43 A R Ak 2 R T
SO, Gk ER ) TP i L T 80P 4 ST AE ]
KW IR B AT A s ) B IR K. B, =oK
PEEIKIG, KRERMSTON N FEARSTOHL P [
SELETFIE U, [RIK ST O X sz v R K T
TP AEL ) A ) Al ot BSOS [R) R 2 I T (] TN
TP S REZESEEFIN . =K N PR IR 3K
Wk, PSRRI, N EEE IR #h A T I
/S S 3 SR SO (2 7/ 7N 1Ra s N S S0 1 A
8%, MOEM T RIZKEEFRER &, TRk
AT s . INEBELLRE , SO = 2R Ak Lk
Bgm T 16, AR RW], SRoK. RN H =
KWTT p(Chla)s N/P R AAHIE HICRE N
-0.424, -0.488 F1-0.126) {HAX[H]ZK S i ik 2] {2 2
K (P=0.021) , FUiZEWiiin p(Chla)s N/P 2 1EAH
K CHRARECN 0351 (HAHKHEA B3 (P=0.495) .
IXRIAE N/P I =T 16 (S0, N/P 2 PR VR Al
WK T2, PP ML 4518 .
JYE P A AR S SRR KRR AR EE S
HBET, MR 4 WY YRR IEA
5 P FEm NP sE4—8, XERVIEH ALK 145
PR A A R AR, BT TR WA K
IR I R, FE(ST) AT RE S EE PRI N B N B 2
B IR T, B R 2 KAy U RO R K TR A
A5 th, LA B G R AR P P,

SRR AR RN RS, B R RGE
M 7K A i AR TR O B DR AT 3R IR I o 7 5, 32 3
WIFL . AR RE M LE A R R R F 0, R [ —
S, AN DX B TR R T B T AR A A
BRI R AERT . sesh, th AR SRR EL. fh
FRHEANR], AR VR AL BORIAE AR AR S SR
JITAE M RS A DG, W S I sE i DN AT AT AT
e /NI I Tl 9 4 A S 529, = ek B S i Ak
Z, REERN—CREE LN T w2 mm % 5,
RN R S FERK SCRAEA & AR i, B 3~6
A, FERRSER 7 FIRFE s A0 b, 4 K A
A AT 78 A — 28 Wrm rh, AN RS2 At
RIB G — R ) TR RS TR S,

BREFIR IR CRERS 1. 2) W LA, R
T AT SRAFAE BRI 22 5 (18 60 o SCUIIX R 4y
RIS (B 3~5) , XRMAEAF LR sk
AN IR W T2 1) GfR 028 SR . X F 22t TA
[ Sz [ i T 30 22 e LAl AR = R el 55t
HZERGER . B RIKREAN T, 753YA8H
2B, NIMTE X AR — oA . IWE TR &
WAL, WK O A ALK A (HN R
R, AFZEBWH - MK KRG . KR 6
S RO T A% 3 P R AR B e e, AR R
B/ v DR S P S 2l A5 DR 3 A K 4 A2 TR I T
Mo RORIRBE A AT AN e M. BRI, AEARSR TS
B AR X3 ) 2 B Qe R R FIK L 7K B
IS RIS AT B0 P R /K A T30 - B3 4248 it -+
IrILEL,

TR 7K 5 B [ AR A B A 2R AR A K
FSCR HL R R R K Ak . T 3~6 ITLUE H, 7EK
eI IR i BRI K T X, S My A = 4y
A i) FEEIREL R T8 H D, AR KR AR
RO RT3, MR T HRZ .. K
RAKAER K- B X, i A s A
WD BOA ST R 745 LAIRIKIX A, SR i
AL (Tur) AAERAKEFREER, WX I
FEIAE NI (Tem) FEMRE (DO). fEIX
G OLT, WIS EERAES, X R
G ATEN, HE FIRHEL R 1 R AR, 7
R ~F B 25 R A R AR Ak, T T A X 35
TR TR AR, SRS, Bk
REBATEE . REX —HERICA R PRE,
R A S FRATTABUZ X K 4 Rk AL LBt 1 8
RLA -

4 258

a) —Wk/KPEHZE TN, TP S EE R, kK. 1
IRV RT3 4 R 1) p(TN) 73 518 2] 1.69+0.78
1.84+1.20. 2.01£1.01 F1 1.51£0.42 mg/L, p(TP)%> %
i5 #] 0.115+0.185. 0.191+£0.272 . 0.179+0.112 Al
0.181+0.038 mg/L, 4 FEWriliHJC 23 % 5% NOs-N
M POSP 2B E TN. TP B X #H B &,
p(NO3-N)/p(TN) ) 69.2%~76.8%, p(POs -P)/p(TP)
H 47.3%~65.0%; MR AIK BT, BB LI T
BEEAIG:  =WeoK 2R 25 2R Wi Arh gy 72 0 &, HIEDK,
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2 T 7% %08 4

T 1 R T8 7 SR W LA

b) “WOKERFFIAEM I ER, LN 8
1198 J&, Horp, SRuE. mEdE. WS TR A,
SR 42, 26 F1 17 J&/. FPR4IE L, SRK. T
TN REBE- SR, IR T N SRR S . V7l
MRS ) 22 5 2, [l K -3 1 X de vy
XA R KA P R Xk, TR D WK A,
WA MK KIS i L RK AR,
FEFEX TS, . RSO AR SR, fE
BAKER E.

¢) ANIEI S Y T 110155 e i R A7) = 88 43 A (1)
PR 1 22 R K -3 11 X RS PR 1 4]
BT I AR, IR Y R E KR W
il AR Rk B S R SR R R 5
Bt

JEHTHC YL KOR 23 B3 25 K VLI 3K A 458 S A 0
WROKAS . MR BOH A 55 NAERAE JOE TR 8 0 i
AR SR 5.
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