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and Ehwronment Hubei University of Technology, Wuhan 430068 China; 2. Engineering Research™Center of Eco-environment in
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Abstraet: To understand the influence of rainfall on the in situ growth (in a culture cage) of dominant algae species in the Xiangxi
River tributary of the Three Gorges Reservoir, culture experiments were carried out to measure the biomass of Microcystis aeruginosa,
Chlorella vulgaris, and Chlorella aeruginosa before and after rainfall. The results showed that (D during the study period ( October 4-
18, 2017), there were significant differences in hydrodynamic conditions between the rainfall period and the non-rainfall period
(ANOVA, P<0.05). Total Chl-a and the specific growth rate of the three main algae during rainfall period were significantly lower
than during the non-rainfall period, which inhibited algae growth to some extent. The results of correlation analysis showed that the four
hydrodynamic parameters characterizing vertical mixing had a highly significant negative correlation with the specific growth rate of the
three dominant algae species. Meanwhile, the changes of shear force 7, the vertical turbulent viscosity coefficient V,, and the vertical
turbulent diffusion coefficient V, were the key factors leading to the rapid decline of algae; @ the depth of the mixed layer was lower
(1-2 m) before rainfall, but increased ( >5 m) markedly after rainfall (October 10-18). At the same time, the concentration of Chl-
a during the rainfall period was significantly lower than that during the non-rainfall period. The results of the correlation analysis showed
that there was a highly significant positive correlation between the ratio of eutrophic depth to mixing depth (Z,/Z . ) and the specific
growth rate of the three dominant algae species. This indicated that the vertical disturbance of water was enhanced by rainfall, and
mixing layer expanded continuously, which reduced the water temperature stratification and thus inhibited the growth and proliferation
of algae; 3 there were significant differences in rainfall, water temperature, light intensity, total nitrogen, and dissolved total nitrogen
between the rainfall period and non-rainfall period (ANOVA, P <0.05). Correlation analysis showed that changes in rainfall, water
temperature, light intensity, total nitrogen, and dissolved total nitrogen caused by rainfall were the key environmental parameters
affecting the in situ growth rate of three dominant algae.

Key words: rainfall; vertical mixing; the ratio of eutrophic depth to mixing depth; in situ growth; Three Gorges Reservoir
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2.1.1 ARSI AR K SR SAFE
WE 4 R, ZRBEWRm, BN, KR, 6
ERE  HOGZE . RS EADCRE L (ECERE /IR
BIERE) S KAGL SEAE WIS AERE W IH A 7E
WEMEZEF (ANOVA, P<0.05). WK 4(a) i,
o T et AE R RS AL YE TN 0. 60 ~ 9. 40 mm, &
HRAMEEMAE 10 A 10 B, FHME N (3.70 +
3.00) mm, JEFEFRIIETR R 0 mm, 2 HH B %
XS SR R A Y A — M BEEM. W
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2330, CEIMI (2241 £0.49) °C K %f"f ST 3,23 0. 1.
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FioR, BLOGJR e B W AR AL [ Ry 3. 41 ~ 4,81
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““mg-L

(ANOVA P<0 055 pH, ﬁfﬂt%ﬁ%%%iﬁ
0 7. 95%/0. G4 | g SHAE K 1k, 2 U W LR
ﬁwmm%g WmﬁpH%ﬁﬂmyhﬁw@
7 8.07 £0£03. TN %DTNT#EF&ﬂiﬁﬁE’Jﬂ?iQ{E
5359 (2419 £0.08) mge L7 F1(2.09 +0.08)
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Table 2 Characteristics of physical and chemistry environmental parameters in the Xiangxi River during the research period

e 0

JERE T

KA FOME RO THEhEE ROME | RO T« b P
TN/mg'Lfl 2.00 2.10 2.05 £0.04 2.13 2.24 2.19 £0.08 0. 009 **
DTN/mg-L’1 1.85 2.03 1.94 +0. 09 2.03 2. 15 2.09 £0. 08 0.032 "
NO{—N/mg'L’l 1.25 1.63 1.47 £0. 10 1.47 1.63 1.55 £0. 11 0.577
NHA;r -N/mg-[fl 0.22 0. 69 0.41 £0. 16 0. 30 0.63 0.47 £0.24 0.736
TP/mg-L -1 0.04 0.06 0.05 0. 18 0.05 0.05 0.05 0. 00 0. 600
DTP/mg-L -1 0.03 0.05 0.04 +0.01 0.03 0.04 0.03 +0.00 0. 400
POif/mg'L’l 0.00 0.04 0.02 +£0.01 0.02 0.03 0.03 +£0.01 0.574
SI/mg‘Lfl 3.13 3.53 3.34 £0.01 3.19 3.23 3.21 £0.03 0.253
pH 8. 04 8. 11 8.07 £0.03 7.92 7.97 7.95 +£0.04 0.049 *
5% /S em ! 308. 00 311.64 310.34 +1.38 307. 40 310.73 309.07 +2.35 0. 744
D()/lrng'L7l 7.77 7.97 7.84 +0.08 7.13 7.75 7.44 +0. 44 0.353

2.2 PERRAEY KA R AR R A

WK 6 fitzs, fHedEwE Chl-a i 78 A 5 5 1 A
F%Fﬁﬁﬁﬁf*&ﬁ%i%%(ANOVA P <0.01); dERE
M Chl-a i BFF, FERNHE Chl-a S TR, 3RM
ok TR X 45 77 KA i B R 2 AR Y i A W i
F AR R, T T /DN R g R 5 114 S e 5 55

WE 7 R R EE | NEREE LA K R AR R
A TRT 30 0 5 TR U0 77 76 A 2 3 22 5+ ( ANOVA, P <
0.01) 5 e L AR K e A Al Fa W 10 R e T 00 7 7
BEXEFE(ANOVA, P <0.05). [T AR R R 3
PHCHETE | /N BR A 5 L AR < o 3R AR Ak 3 [ 43 5]
F:(-0.22 £0.22) ~(0.51 £0.20) . ( -0.19 =
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2.3 PEFIXHE A K AT Chl-a YR EE Y520
AT RB, RAETEMBIR N 4 DKBh 12
5 3 Fh B A R R /R A
KX R (Twiev, = = 0.881, P <0.01; r,.,
-0.886, P<0.01; r,...=—-0.751, P<0.05; r

5 Ticr 5 Thic-Rre

= -0.850, P <0.05; rg,., = -0.824, P <0.05;

Pl bR R B/ B R OG (=
0.873, P <0.01; ry, =0.868, P <0.01; r,, =
0.687, P<0.01). FFW 5 3 Pl fl b A K R
%E%ﬁ*ﬁa‘éa‘é%um = -0.818, ry, = —0.897,
w=—0.806, P<0.05). WT 553 Fhafh b d Kok
Ezﬁﬁ/mi%rmaaéaé%(rm =0.844, P <
0.01; ry, =0.828, P <0.05; r, =0.738, P <
0.05). TN 5 3 Ffale b o 2R 1< R 5 W 3/ i I 3
EMEFER(r,, =0.707, P <0.05; ry, =0.840, P
<0.01; r,, =0.739, P<0.05). e b EK
%%H(ﬁ%miz AR pH BEFEFAMICKER (rygp =
=0.710, ry = - 0.698, r, = - 0.766, P <
0.05) 5 /NERUE /R K HRADER | kDTN &
HIEA LR (i = 04910, riy =0.743, ryyy =
0.722, P<0/05) ; M L2 Kt AL L 2
MR F (r =0:813,'P <0.05). | © .~ /
*ﬁaé{ﬁfﬂ?%%@% E%ﬂji 55 3 Fh BRI Chl -a ¢
J ﬂ&ﬁﬁiﬁﬁ%ﬂéf( e =0.969, g, =0. 967
. =0.825, P <0 01) DE -+ N J\f*@g%nﬂﬂiﬁi
Chl a/iﬁﬁﬂi}/‘?NO NI ) A G G B (rm,@ =

| 1 =0.760, 7 =<0.706, r,, = =0.622, P <0.05).
AR Chl-a MRPE S POZ- RREGHLELR(r =

-0.661, P<0.05). /INK3#E Chl-a ¥JEFI SPC & 1
FIEAKEHKZR (r=0.629, P<0.05).
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