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Effect of stimulated water flow disturbance on the
virioplankton-host dynamics in Xiangxi Bay
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Abstract: [Background] As an essential part of freshwater ecosystem, virioplankton plays a key role in
shaping the planktonic community structure and regulating the biogeochamical cycle of nutrients in water.
The hydrodynamic process of reservoir is different from that of lake, and the disturbance may affect the
virioplankton—host dynamics. [Objective] To reveal the effect of hydraulic disturbance on virioplankton—
host dynamics and thus to lay a scientific basis for explaining the ecological function of virioplankton in
reservoir. [Methods] The water sample from Xiangxi Bay was used and different flows were simulated.
The parameters such as virioplankton abundance, host abundance, host lysis rate, and percentage of
lysogenic host were monitored, and the relationship of the parameters with environmental factors was
analyzed. [Results] The flow at 0.05 m/s and 0.10 m/s significantly promoted the growth of phytoplankton
and bacteriaplankton but had no significant influence on the abundance of virioplankton. Disturbance
enhanced the virus-mediated lysis of phytoplankton and bacteriaplankton, particularly the flow at 0.05 m/s.
Meanwhile, the disturbance significantly reduced the phytoplankton lysogenic induction rate but caused
the significant increase in the bacteriaplankton lysogenic induction rate (P<0.05). [Conclusion] The
simulated disturbance had significant impact on the virioplankton—host dynamics, indicating that the

survival strategy of reservoir virioplankton may be different from that of lake virioplankton.

Keywords: Xiangxi Bay; disturbance; virioplankton; phytoplankton; bacterioplankton; mortality rate;
lysogenic induction rate
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Figure 2  Variation of chlorophyll a concentration, phytoplankton, bacterioplankton and virioplankton
abundances under different disturbance intensity. A: Chlorophyll a concentration; B: Phytoplankton abundance; C:
Bacterioplankton abundance; D: Virioplankton abundance.
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Figure 3 Viral induced phytoplankton mortality rates (A) and bacterioplankton mortality rates (B) under

different disturbance intensity.
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Figure 4 Variation of phytoplankton lysogenic induction rates (A) and bacterioplankton lysogenic induction
rates (B) under different disturbance intensity.
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B IS s e Bl ot B A AR AR T ) A 2
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#z1 EERAYRKRE"
Table 1  Test of within-subject effect”
R Wi MR F B & i Eta J7
Effect Subject Type III sum Degree of  Significance Partial n
of square freedom
i VAN PMR 288861 216.645b 4 0.001 0.997
Time point Roy’s greatest root
FHBIROY B BMR  258.014 30.206 4 0.000 0.834
Mauchly’s test of sphericity
KRBT PLR 527.795 45694 4 0.000 0.884
Mauchly’s test of sphericity
VAN BLR  417.011 312.758b 4 0.000 0.998
Roy’s greatest root
PSR/ RGN A P Nt PMR  162.427 162.427¢c 4 0.000 0.994
Time pointx Roy’s greatest root
disturbance R HRIERIE i BMR 137.111 8.026 8 0.000 0.728
intensity Mauchly’s test of sphericity
KRR PLR 123.225 5.334 8 0.001 0.640
Mauchly’s test of sphericity
B KRR BLR 84.913 84.913c 4 0.000 0.988

Roy’s greatest root

T B0t EEEHRSSREE, EWRABGE: BAG by REESSIHE o REGIHERE F R ER, EET MR T R

PEZ BB R

Note: a: Design: Intercept + disturbance intensity, within-subject design: time point; b: Accurate statistic; c: The statistic is the

upper limit of F, which produces a lower limit on the significance level.
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Table 2 Test of intersubjective effect

il 11 Y75 71 F ey F I fi Eta Ji

Subject Type III sum Degree of Mean square Significance Partial
of square freedom

PMR 258.378 2 129.189 25.880 0.001 0.896

BMR 275.791 2 137.895 52.462 0.000 0.946

PLR 35.094 2 17.547 8.340 0.019 0.735

BLR 628.308 2 314.404 17.998 0.003 0.857

%f PMR, BMR. PLR fl BLR 43 ##Ef 7450
IR HE%E, 0.05 m/s 41 PMR. BMR ¥z,
0 m/s 41 PMR 1 BMR ¥ A Ak, 4101258
F(P<0.05); 0m/s# PLR 40 . T 2 Mshd
(P>0.05), TPLsh#HH, 0.05 m/s 445 0.10 m/s 4H
o 2 5(P>0.05); 0 m/s 21 BLR XT3N
ZH(P>0.05), MidEshdiH, 0.05 m/s 415 0.10 m/s
ZHTC IR 35 22 7 (P>0.05) (3 3).

®3 EXTEEER

Table 3 Pairwise comparison

3 it
3.1 MR ER R

Zeat 12 d WSERS, WAL EIHR sh 4 Rt R 2
SR a VR IR AR A o A B Y 22
5, 0.05m/s 1 0.10 m/s FIPL sh58 A F T 17 F
M A K . X5 HAAF I B X =k 2 X AR 5T
R B . 55 P sl g U V2 i A 1 AR K 0 25 SR A
o BN, e &R KSR B, 7

Eis2 2 Peaham (1) Pl () KEZE(EA-D) EE
Subject  Disturbance intensity (I) (m/s) Disturbance intensity (J) (m/s) Mean difference (I-J) Significance
PMR 0.00 0.05 —5.859* 0.000
0.10 —3.237* 0.007
0.05 0.00 5.859* 0.000
0.10 2.621%* 0.018
BMR 0.00 0.05 —6.064* 0.000
0.10 —3.036* 0.002
0.05 0.00 6.064* 0.000
0.10 3.028%* 0.002
PLR 0.00 0.05 1.694* 0.019
0.10 2.012% 0.009
0.05 0.00 —1.694* 0.019
0.10 0.319 0.569
BLR 0.00 0.05 —7.322% 0.003
0.10 —8.423* 0.001
0.05 0.00 7.322% 0.003
0.10 —-1.101 0.498
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