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Effect of Temperature on Population Growth of Three Marine Ciliates”

PAN Ying, JIANG Yong, ZHANG Wei, ZHU Mingzhuang & XU Henglong™

(Institute of Evolution and Marine Biodiversity, Ocean University of China, Qingdao 266003, Shandong, China)
Abstract The effect of different temperatures on population dynamics of three marine ciliates, Protocruzia contrax, Euplotes
raikovi and E. sinica, was investigated using experimental ecological method in rice medium at a range of temperatures. The
population parameters of the three species of ciliates were analyzed at 17 'C, 22 °C, 27 °C and 32 C, respectively. The results
showed that: 1) the highest population density of E. raikovi was found at 27 ‘C (2.73x10° ind/mL), while those of P. contrax
and E. sinica were at 22 C (1.58X10* ind/mL and 8.50x102 ind/mL, respectively); 2) the population growth rates of P. contrax
and E. raikovi were in the same order: 32 'C group >27 ‘C group > 22 C group > 17 ‘C group, while those of E. sinica was
22 °C group >27°C group >32 ‘C group > 17 'C; 3) the logarithmic phase of the three ciliates was shortened with rising of
temperature; and 4) their temperature coefficients (Q, ) were in order of the species: E. sinica > E. raikovi > P. contrax. The
results suggest that the three marine ciliates have their optimal temperature ranges for population growth, e.g., P. contrax
and E. raikovi can grow with a high growth rate in a wide range of temperature, while E. vannus grows in a narrow range of

temperature (>17 “C and <32 ‘C). Fig 2, Tab 3, Ref 15
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Fig. 1 Population growth curves of the three marine ciliates under different
temperatures
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x| 3TAERFEATIEFEE FTHEHEKIEEHREAFHEE
FNEIFEFZE One-way ANOVARY
Table 1 One-way ANOVA test of the maximum/means densities
of the three ciliates at equilibrium phase under

four temperatures
ZFEH Ciliate  6/C 17 22 27 32
17 - -0.917%*  -0.894%*  -0.560*
S 22 -0.993 - 0.023° 0.357°
P. contrax 27 -0.927* 0.066* - 0.334°
32 -0.574* 0.419° 0.353* -
17 - -0.579%*  -0.712°* -0.681*
P M 22 -0.595% - 0.133 0.102°
E. raikovi 27 -0706%* -0.111* - -0.031°
32 -0.692**  -0.097* 0.014*
17 - -
A 22 -1.606* - 0.2940*
E. sinica 27 -1.199*  0.407° -
32 0.088* 1.694* 1.287**
CRNFIRERESE, ST, 25 (P <0.05)

* The maximum population densities; ® The average population densities.
* Significant difference at 0.05 level
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Fig. 2 The population growth rates (A, B, C) and generation time (D, E, F) of the three marine ciliates under different temperatures
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One-way ANOVAEE
Table 2 One-way ANOVA test among population growth rates of
the three ciliates under different temperatures

E4 Ciliate 6/°C 22 27 32
17 0280%  -0324% 0394
El <N ]
éjig‘}"“t“ h 2 - -0.044 -0.114%
. contrax 27 _ -0.069
i 17 0231% 0255 0297
S FCYEA N
ZEE‘*)’_T; e, 2 - -0.024 -0.066
. raitkovi 27 _ -0.041
N 17 1.489% 1373 1373
o
quﬂ)émeE 2 - -115 -1.159%
. Smnica 27 _ _1.044%

*ZESriEE (P<0.05)  * Significant difference at 0.05 level
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Table 3 Temperature coefficient (Q,)) of the three ciliates and
One-way ANOVA test

TN
45 G P contrax - <0.001 -1.049%
PN E. raikovi <0.001 - -1.049%
FPAESF AN E. sinica -1.049%* -1.049%*
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