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Adaptation of Brachionus calyciflorus ( Rotifera) occurred in winter in Lake

Tingtang to water temperature . a life table demography study

WANG Aiming, XI Yilong™, NIU Xiangxiang, LI Yao, WEN Xinlin
College of Life Sciences, Anhui Normal University, Provincial Key Laboratory of Biotic Environment and Ecological Safety, Wuhu 241000, China

Abstract: In order to investigate the adaptation of Brachionus calyciflorus occurred in winter in Lake Tingtang to water
temperature , we studied the effects of temperature (12°C, 16°C , 20°C and 24°C ) and Scenedesmus obliquus density (1.0x
10°, 3.0x 10° and 5.0 10° cells/mL) on life table demographic parameters including life expectancy at hatching,
generation time, average lifespan, gross reproductive rate, net reproductive rate and intrinsic rate of population increase of
B. calyciflorus. The results showed that at 1.0X10° cells/mL of Scenedesmus , the life expectancy at hatching, the generation
time and the average lifespan of the rotifers at 12°C were all longer than those at 16°C , 20°C and 24°C , and the rise of food
level did not changed their reaction norms to increasing temperature, except that at 5.0x10° cells/mL of Scenedesmus, the
generation time of the rotifers at 20°C was longer than that at 16°C. At 1.0x 10° cells/mL of Scenedesmus, the gross
reproductive rate of the rotifers at 16°C was higher than that at 24°C , but both of them were similar to those at 12°C and
20°C. At 3.0x10° and 5.0x10° cells/mL of Scenedesmus, the gross reproductive rate of the rotifers was similar among the
four temperatures (P>0.05). At 1.0x10° and 5.0x10° cells/mL of Scenedesmus, the net reproductive rate of the rotifers at

16°C was higher than that at 12°C, 20°C and 24°C ; the intrinsic rate of population increase at 16°C was the highest, but
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that at 12°C the lowest. At 3.0x10° cells/mL of Scenedesmus, the gross reproductive rate of the rotifers was similar among
the four temperatures ( P>0.05) ; the intrinsic rate of population increase at 16°C and 24°C was the highest, but that at
12°C the lowest. At each of the temperatures, food level did not affect all the life table demographic parameters ( P>0.05) ,
except that at 24°C food level affected significantly the net reproductive rate and the intrinsic rate of population increase
(P<0.05). Two-way ANOVA showed that temperature affected significantly nearly all the life table demographic parameters
(P<0.05), except the gross reproductive rate ( P>0.05). However, food level, and the interaction between food level and
temperature did not affect all the life table demographic parameters ( P>0.05). Both the life expectancy at hatching and the
average lifespan were longer at 12°C than those at 16°C, 20°C and 24°C. The generation time was the longest at 12°C , but
the shortest at both 16°C and 24°C. The net reproductive rate was higher at 16°C than that at 12°C , 20°C and 25°C. The
intrinsic rate of population increase was the lowest at 12°C, the highest at 16°C, and similar at 20°C and 24°C. B.

calyciflorus occurred in winter in Lake Tingtang has the highest fitness at 16°C , which might be one of the important reasons

for its maximal population density occurring at mid—March when the water temperature is 17°C.

Key Words: Brachionus calyciflorus ; life history characteristics; temperature ; food level ; population dynamics
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Fig.1 Survivorship and fecundity of B. calyciflorous occurred in winter in Lake Tingtang and cultured at four temperatures and three

food levels

®1 FAREBEMRYEETTERLFHANSRERRBEGREITESH (T HHELRER)
Table 1 Life table demographic parameters of B. calyciflorous occurred in winter in Lake Tingtang and cultured at four temperatures and three

food levels ( mean = SE)

¥ B
Parameters Foo;l level 12°C 16°C 20C 24°C
/(x10° 4~/mL)
AT EE/h 1.0 219.0£17.3aB* 111.8+6.4aA 126.0+£10.7aA 110.0+7.2aA
Life expectancy at hatching 3.0 211.0+12.4aB 108.8+11.6aA 132.3+£10.5aA 115.8+2.3aA
5.0 213.5+16.3aB 126.0+3.6aA 135.8+9.0aA 126.3+5.3aA
AR ] /h 1.0 173.5+10.2aB 77.5£2.6aA 89.6+3.9aA 85.6+6.8aA
Generation time 3.0 159.0+4.6aB 79.1+2.2aA 97.9+4.2aA 82.9+1.4aA
5.0 161.6%5.5aC 80.3+1.6aA 99.0+3.2aB 89.4+1.5aAB
¥ 1m/h 1.0 195.0+17.3aB 99.8+6.4aA 114.0+10.7aA 98.0+7.2aA
Average lifespan 3.0 187.0+12.4aB 96.8+11.6aA 120.3+10.5aA 103.8+2.3aA
5.0 189.5+16.3aB 114.0£3.6aA 123.8+9.0aA 114.325+5.3aA
PEREEY - VRN 1.0 16.0+1.1aAB 17.6+1.2aB 13.7+1.6aAB 11.5+1.5aA
Gross reproductive rate 3.0 14.4+1.2aA 14.3+£0.2aA 13.4+1.5aA 14.3£0.9aA
5.0 13.8+0.5aA 16.6+3.1aA 12.1+1.0aA 14.8+0.7aA
IEIEEY T VR REN 1.0 7.7£0.7aA 11.5+1.4aB 7.7£0.7aA 5.8+0.7aA
Net reproductive rate 3.0 7.0£0.2aA 8.5t1.1aA 7.0+0.5aA 7.1+0.3abA
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Food level 12C 16C 20C 24°C
Parameters 6 A

/(x10° ~/mL)

5.0 6.8+0.6aA 12.8+2.5aB 6.6+£0.5aA 8.2+0.5bA
P ELHE R 2R/ h 1.0 0.0145+0.0004aA 0.0381+0.0023aC 0.0262+0.0014aB 0.0245+0.0007aB
Intrinsic rate of population 3.0 0.0152+0.0001aA 0.0333+0.0027aC 0.0233+0.0015aB 0.0296+0.0008LC
increase 5.0 0.0144+0.0006aA 0.0385+0.0043aC 0.0220+0.0005aB 0.0289+0.0012bB
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Table 2 Effects of temperature and food level on the life table demographic parameters of B. calyciflorous occurred in winter in Lake Tingtang

(Two-way ANOVA)

A5 5 Source SS df F P
He 18 Life expectancy at hatching

JE Temperature 79827.333 3 61.526 0.000
LB Food level 782.542 2 0.905 0.414
T X W15 i TemperatureXFood level 769.292 6 0.296 0.935
Error 15569.500 36

HHARAF[E] Generation time

HJE Temperature 56208.648 3 145.718 0.000
EYEE Food level 65.971 2 0.257 0.775
HRE X &Y% TemperaturexFood level 728.253 6 0.944 0.476
Error 4628.839 36

S35 Average lifespan
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A5 SR Source SS df F P
B Temperature 61011.333 3 47.024 0.000
EYHEE Food level 782.542 0.905 0.414
TR X L)% B TemperaturexFood level 769.292 0.296 0.935
Error 15569.500 36
SEFER Gross reproductive rate
R Temperature 67.858 3 2.901 0.048
EYIHEE Food level 2.629 2 169 0.846
R X B W) % TemperaturexFood level 61.088 6 1.306 0.280
Error 280.694 36
LS Net reproductive rate
IR Temperature 133.767 3 10.948 0.000
Y E Food level 11.452 2 1.406 0.258
T X B W) 5% B TemperatureXFood level 42.125 6 1.724 0.144
Error 146.624 36
FhE PN B K R Intrinsic rate of population increase
¥ Temperature 0.003 3 76.018 0.000
BYHE Food level 3.164x1076 2 0.121 0.886
R X W) % i TemperaturexFood level 0.000 6 2.111 0.076
Error 0.000 36

3 e
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