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Benthic Diatom Communities in"the Main Stream of:Three Gorges Reservmr
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Area and Its Relationship with Env1ronmental Factors ;
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Ecology and Reﬂources Research in Three Gorges' Re fgrvom-*‘Reglon Southwest UanerSlty, Chongsgmg 400715 Chma)

Abstract: In ordei" 1 study changes in behthié“diaton” communltles and their relatlonshlps with environmental factors durmg dlffererﬁ
hydrological perlod@ 32 sites were sampled in thé main strem of the Three Gorges Re[:ervmr durmg the non-storage period=( July 2015
to September 2015) and the storage period (December 2015 to March 2016). Results bhowed that there were significant differeriées in
water température ( WT) , underwater light mtensny "(PAR) .. conductivity .(Spc )", dissolved oxygen (DO), redox potential
(ORﬁ ), turbldlty (Tur) , ffransparency (SD)4 flow rate (v) andr permanvanate index between the storage and non-storage periods.
Ninety-six gpecié of benthic diatoms, belonging to 28 generas; were identified during the two hydrological periods. Thirteen dominant
specles anﬂ three dominant species were identified during the non-storage period and the storage period, respectively, suggesting that
some differences existed in the composition and distribution of dominant species between the two periods. However, Melosira varians,
an a-polluting and eutrophic species, was dominant during both of the hydrological periods. Redundancy analysis (RDA) found that
pH, flow rate, and orthophosphate ( PO}™-P) were the main environmental factors affecting the composition of benthic diatom
communities, and a significant difference was found between up- and down-stream areas during the non-storage period. In comparison,
water temperature, turbidity, permanganate index, and dissolved oxygen (DO) were the main environmental factors influencing the
patterns of benthic diatoms communities, for which an insignificant difference was observed between up- and down-stream areas during
the storage period. These results suggest that water storage in the Three Gorges Reservoir has an important impact on the composition of
benthic diatom communities, and that this results in a change in community structure.

Key words: benthic diatom; community composition; environmental factors; main stream of Yangtze River; Three Gorges Reservoir
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Fig. 1 Distribution of sampling sites in the Three Gorges Reservoir area
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FHE >5% . AR =3 VERILREFE A 2R PE A
(7] 1) ek e EL A AN ) ) A58 G A A2 AR B ik
BESEMED ) P R T 2.

2 HR5HM

2.1 AR KIRE A K R B AR T i

sl 25 K IR AR K VAHR A b T T A
W72 EE , SRR (R 1), MBIk
WL KGR, pH | SRS, LR T
WU | I | IR R T MR e s
R(P<0.01). N T

SRR R it SR 1, A s
21.86 ~ 27.39°C /' K F ok B A 5767 #7567

#1 “Wﬂﬂ#ﬂ@iﬁﬂﬂ%ﬁ%ﬁ*ﬁéﬁﬁéﬁ% ™

Table 1  Statistical results of; }epeéited‘ measurement ANOVA for physicalsand chemical factors of the water

pmol « (m*-s) ~' Z AW 3, pH YL F R 7. 12
~8.54. AL A AR AR B KA RRAR, ARk a
M 240. 67 ~ 436.00 mV, G R\ IE B A
272.17 ~369.27 uS-cm ™. FHEAEAEE K Bl
KA, ZAEIEFE N 6.05 ~17.21 mg-L~'. JhEFELEIR
KB, AE 83.77 ~ 1482.67 NTU i Fl N %
B B EETEIEE KW AL Bk 13.0 ~103. 0
em. YRR AE AR B K WA B L A 0.02 ~ 1.90
mes”'. LR ER 48 BOE AR B KW I Bl IMA, T
0.73 ~4.54 mg-L~" JER NS fEE KM, Kl
725 IE FE A 11. 95 ~ 18. 66°C. 7K F IR iy Ik shde
K, AL EN 9.67 ~1037.33 wmol-(m’-s) .
pH R ALIE Bl 7. 17 ~8.45. F AL B A 7E &
IKERESh T, KA, Ve shyi Bk 440. 67 ~
2488.67 mV. HL S RAE F K B R 1E
349. 87 ~405..80 pS-em I B, BAAIIAEAL
A 7. 72 4 10204 mg L. hEEYE 2 KA 75 1k
S0 PRI 2. 93/~ 817. 67 NTU. i 1 JE 1635 K00 iy 5
feri e, G RIN 700 %~ 549. 0 em. W LEIK
W AEALIEIE A0, 04~ 0,84 m-s ™' R Mk A5 4
fEE K BB v i, G N 1,65 L 70767
mg-L™'. ! L

i

Al || HE2 A

KR (WT)/G | P
KT Sk (PAR) /pamobt(n? -5) ! 34.25 £3.70(5. 67 ~75.67)

pH ' 7.55£0.06(7. 12 ~8.54)
AR5 HL A (ORP) /mV 321.46 9. 8(240. 67 ~436. 00)
B 5% (Spe) /puS-cm ! 322.73 £4.75(272. 17 ~369.27)
#W4.(DO)/mg-L"! 7.98 +0.36(6.05 ~17.21)

LB (Tur) /NTU 423.26 £52.29(83.77 ~1482.67)
ZEREE(SD)/cm 42.19 £3.32(13.0 ~103.0)

W (v) /mes™! 0.64 +0.09(0.02 ~1.90)
TN/mg-L ™! 1.27 £0.08(0.6 ~2.40)

NH, -N/mg-1.~! 0. 10 £0. 01(0. 001 ~0. 35)

NO; -N/mg-L"! 0.95 +0.07(0.35 ~2.01)
TP/mg-L~! 0.07 +0.01(0.03 ~0.13)

PO}~ -P/mg-1.~! 0. 03 £0. 00(0. 003 ~0.090)

R PR R IE B/ mg - 1. 2.30 +0.21(0.73 ~4.54)

24.63 +0.3(21.36 227.39)

- EUKY : F P
14.37 £1.65(11.95 ~18.66) 582. 091 0. 000 **
307.22 +51.14(9. 67 ~1 037. 33) 27. 460 0. 000 **
7.8520.06(7.17 ~8.45) 13.250 0. 001 **
555.98 +62. 63(440. 67 ~2 488.67) 13. 688 0. 000 **
385.46 +2.97(349. 87 ~405. 80) 127.238 0. 000 **
9.0+0.12(7.72 ~10.24) 7.137 0.010 **
107.02 £29.8(2.93 ~817.67) 27.615 0. 000 **
256.59 +£20.27(70.0 ~549.0) 108. 988 0. 000 **
0.26 0. 04(0. 04 ~0. 84) 16. 324 0. 000 **
1.25+0.07(0.35 ~1.83) 0. 046 0. 830
0.14 £0.02(0.01 ~0. 43) 3.381 0.071
0.92 £0.05(0.31 ~1.42) 0. 065 0. 800
0.08 £0.01(0.01 ~0. 18) 1.208 0.276
0. 04 £0. 00(0. 003 ~0. 088) 1.356 0.249
3.70 £0.30(1.65 ~7.76) 13. 867 0. 000 **

1) # # FOR P<0.01, 2R 03 ; 2) SIS SHOF M, 155 NEEUE % S 500 B st

2.2 AREKIBIRIE K S S Rk A 7 4 A R R

ARffFGE AL % i 28 S, 96 Rk EE, Ak EE A
B2 W EAH T E ( Gomphonema) (15 Fi) | 2
)R (Cymbella) (12 F) | FHE 8 ( Navicula) (11
Y., Z 8B ( Nizschia ) (9 Fh) . B & ¥
( Melosira) (4 Ff) | XUZE W (Surirella) (4 Fh) FIPIEC
W ( Pinnularia) (4 F) .

HE% 2 A 2 v LA W, PB4 R A A 35

FPELH A oA B EAT —E 22 5. ARE K&
FERUSESE 13 RO S, £ 45 28 S5 T BE O (ML
varians) . PR EEERE (M. granulata) | KA 25 5
(C. wmida) , TGN EFE(C. affinis) | BERZZHBE
(Hantzschia amphioxys ) . ¥§ JE& /N 7 3 ( Cyclotella
meneghiniana) . MI5EZ2 L3 (N. frustulum) | 4% e
JEBE(N. palea) | 57 REEIEBE(N. clausii) | #TI4
LB (6. scalproides ) . J [ DN JE 3 ( Cocconeis
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placentula) | /INEY 3 ( Gomphonema parvulum ) Fl
Al A 3 ( Navicula simplex ). HHpA 20 ASFE S DL
A S AR R, A BRI A SRR o-
HIG YLk | B IRERNS. PO R I T LA
(E2), 285 HEEMRAE S1, S4 ., S8 HI S17 (ARX
e, TE RIFFERU . BR7E S R EAL, AR
FRERGR AL FA R A T G 2530 | 0K BB R
RIBRIE#E  rAE B e /NRiE | 45 B3E
TEBEREE IS0, Hor, e/ NREETE D B3R AR
X FRERG  A BEE I B D R IERE R AR A

AR E B A 5 18 T A SUEEAE T Ui A = B
. MAEB A, ASHE RS 1 3 AL,
FE8 S BB RS B B AR SHE B (V.
lanceolata) . H:A A7 30 A s 3 LAAS S B4 3 M AL
R, 7E 830, S27 FI ST RUAAXT R (B 2). &
IR 3 MR B EFARIE (K 2). %M
TR TE R R, 7E S32 AR R, BEDE
FHE R A TE T iE, HARX FEETE S22 ik B & &
E(E2). BIRTE, PIAEHE LR AR 5
BRI AR ST AT S .

R2 ZEERKITFRARKEHSESABMGEENEED
Table 2 Mean relative abundances of dominant species at various sites during different hydrological periods of the Three Gorges Reservoir area
i , N KA ey, PR HEXT /%
FREE BT e A FEAH FAW R AM B
AR G i Melosira varians ames Eutr ;;6\ \S:‘;z; ?85\?’()5145’;2519 \ 825, SIS\2§3~NS§§1 N 51.4 o 42.3
Wk EAE R Melosira granulata UN UN 822 8 NO : -1'3.‘6.' &5 67
KRS EE Cymbella tumida olig Meeu S2 ‘ NO IO'Gé _5 6
FESMBE  Cymbella affinis Bmes | Eur  S9.S24. 529 32 134 3%
WRZEMHE  Hantzschia amphioxys ames ‘ .--;‘,H_Vpe S10 d i NO 8 7, ‘;,-"P g |
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Fig. 3 RDA two-dimensional ordination diagrams for benthic diatom communities and environmental factors during the different hydrological periods
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