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Responses of the life history strategies in bdelloid rotifer Rotaria rotatoria to changes in
temperature and food density
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Abstract; Temperature and food density have always been important factors in the growth and reproduction of zooplankton, however
few studies attempted to reveal the effects of the two factors on the life history strategies in bdelloid rotifers. In this study, the effects
of temperature (24, 28 and 32°C ) and food density (0.5%10°, 1.0x10°, 2.0x10° and 4.0x10° cells/ml) on the growth, survival
and reproduction of the bdelloid rotifer Rotaria rotatoria were explored based on the life table. The results showed that temperature
had a significant effect on all life history parameters of the rotifer, and the food density as well as interaction of food density and
temperature significantly affected the duration of major developmental stages and life expectancy. Regardless of what level the food
density was, with the rise of temperature, the development of rotifers was accelerated, accompanied by the shortened reproduction
period, reduced life span, and the time when the age-specific survivorship begins to decline gradually moved forward, and the de-
creasing speed was accelerated, but the intrinsic rate of population growth was increased, which is supposedly attributed to the en-
ergy trade-off in the life history strategy of the rotifers under adverse conditions. At lower temperatures (24 and 28°C ) , the duration

of major developmental stages of the rotifers decreased with increasing food density, but high food density was beneficial to rotifers
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at high temperatures (32°C ), and increasing of algae density prolonged the reproduction period and life span in rotifers. Accord-
ingly, it could be concluded that at the suitable culture temperature, the lower algae concentration is conducive to the growth and
reproduction of the rotifer, while high food density is necessary to ensure sufficient nutrition and energy for rotifers at higher temper-
ature. At lower food densities, the effects of temperature on the life history parameters of the rotifers were more pronounced, indica-
ting that food density is an important limiting factor, and the limitation or deficiency in food quantity will increase the cost of physi-
ological regulation in basal metabolism of rotifers, thus weaken its tolerance to other factors.
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Tab.1 The two-way ANOVAs results of temperature, food density and their interaction

on life history parameters of Rotaria rotatoria

SR TR SFJ5F SS B DF Y75 MS FAE P1H
A AT B

IR (A) 60672.867 2 30336.434 527.178 <0.001
YR (B) 37.980 3 12.660 0.220 0.882
AxB 345.048 6 57.508 0.999 0.448
P2 1381.080 24 57.545

S n

HE (A) 121048.134 2 60524.067 112.008 <0.001
Y% (B) 7140.994 3 2380.331 4.405 0.013
AxB 5979.155 6 996.526 1.844 0.133
W2 12968.460 24 540.353

3=

HEE (A) 17268.717 2 8634.359 23.725 <0.001
Y (B) 12018.930 3 4006.310 11.008 <0.001
AxB 17745.623 6 2957.604 8.127 <0.001
R 8734.573 24 363.941

BRFE

L (A) 106.782 2 53.391 52.259 <0.001
YR (B) 0.863 3 0.288 0.282 0.838
AxB 24.143 6 4.024 3.938 0.007
TR2E 24.520 24 1.022

EWmHE (e)

I (A) 511826.467 2 255913.233 230.235 <0.001
Y (B) 32738.326 3 10912.775 9.818 <0.001
AxB 40834.995 6 6805.832 6.123 0.001
R 26676.725 24 1111.530

HEETHE(R,)

W (A) 90.952 2 45.476 44.615 <0.001
YR (B) 4.773 3 1.591 1.561 0.225
AxB 16.861 6 2.810 2.757 0.035
R 24.463 24 1.019

RS iE (T)

HE (A) 141112.088 2 70556.044 507.413 <0.001
YR (B) 667.849 3 222.616 1.601 0.215
AxB 2111.856 6 351.976 2.531 0.048
W 3337.214 24 139.051

HEEKE(r,)

I (A) 0.001 2 0.001 490.669 <0.001
YR (B) 6.336E-07 3 2.112E-07 0.201 0.895
AXB 1.385E-05 6 2.308E-06 2.194 0.079
R 2.525E-05 24 1.052E-06

FEHHE®(L)

R (A) 510485.799 2 255242.899 216.980 <0.001
Y (B) 32856.179 3 10952.060 9.310 <0.001
AXB 40916.504 6 6819.417 5.797 0.001

2 28232.251 24 1176.344
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Rotaria rotatoria at different temperatures and food densities
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Fig.2 Specific death and reproduction time for Rotaria rotatoria
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