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Combined effects of temperature and algal food density on life table demography of Bra-
chionus diversicornis ( Rotifera)

NING Lefeng, XI Yilong, SUN Qiang & ZHOU Ao
( Provincial Key Laboratory of Biotic Environment and Ecological Safety, College of Life Sciences, Anhui Normal University ,
Wuhu 241000, P. R. China)

Abstract: Effects of temperature (15, 20, 25 and 30°C ) and Scenedesmus obliquus density (1.0 x10°, 3.0 x10® and 5.0 x10°
cells/ml) on life history parameters including life expectancy at hatching, generation time, gross reproductive rate, net reproduc-
tive rate, intrinsic rate of population increase and proportion of sexual offspring of Brachionus diversicornis were studied by means of
individual culture. Results showed that temperature affected significantly life expectancy at hatching, generation time, gross repro-
ductive rate, net reproductive rate and intrinsic rate of population increase, but did not affect proportion of sexual offspring. Food
level affected markedly gross reproductive rate and net reproductive rate, but had no effect on life expectancy at hatching, genera-
tion time, intrinsic rate of population increase and proportion of sexual offspring. The interaction between food level and tempera-
ture did not significantly influence all the life table demographic parameters. Both the life expectancy at hatching and the generation
time decreased with increasing temperature. The lowest and highest net reproductive rate was obtained at 15 and 30°C , respective-
ly; while with no difference between 20 and 25°C. The gross reproductive rate was lower at 15°C than those at 20, 25 and 30°C ,
and no difference was observed among those at the latter three temperatures. Both the net reproductive rate and the gross reproduc-
tive rate were higher at 3. 0 x 10° cells/ml than those at 1.0 x 10° and 5.0 x 10® cells/ml of Scenedesmus obliquus, and those at the
two latter food levels were similar.
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Fig. 1 Survivorship and fecundity of B. diversicornis cultured under four temperatures and three food levels
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Tab. 1 Life demographic parameters of B. diversicornis cultured under four temperatures and three food levels

i/

EY0 . 15%C 20%C 25°C 30%C
( x10°cells/ml)
H A EE/h 1.0 177.0 £8.3° 98.8 +0.9" 87.3 +4.3" 60.7 +2.6°
3.0 192.0 3. 5° 107.5 £2.9" 84.8 +1.4° 58.9 +3.5¢
5.0 185.5 £8.3° 97.0+1.2" 88.0 +4.4" 56.7 +5.6°
[ A ]/ h 1.0 117.7 £4.7* 72.6 £1.7" 54.1£1.0° 27.8 +3.2¢
3.0 117.3 +4.0" 74.7£1.1° 51.9+2.0° 28.3 £2.4¢
5.0 122.4 +4.8° 71.9 +0.8" 47.8 +4.1° 23.7 +2.2¢
BAEFE A/ ind. 1.0 3.1£0.2° 5.2£0.4bd 4.4 £0.3% 4.6+0.6°
3.0 3.6+0.2° 5.9+0.3" 5.6+0.6" 6.0+0.3"
5.0 2.8 +0.5° 5.4+0.8" 4.4 0.4 4.6+0.4"
YAy R 1.0 1.8+0.1° 2.9 +0.2% 2.9+0.1° 3.6 £0.4¢
3.0 2.2£0.1° 3.6 £0. 1" 3.2x0.1° 4.2 +£0.5°¢
5.0 1.5+0.1° 2.9+0.1° 3.0+0.3" 3.6 £0.5"
B PN BB K%/ d 1.0 0.1328 £0.0181*  0.1914 +0.0075° 0.2962 £0.0120°  0.2539 +0. 1907*
3.0 0.1859 £0.0193*  0.2164 +0.0154*  0.2884 £0.0561*  0.3030 +0.2269"
5.0 0.0940 £0.0139*  0.1726 +0.0066° 0.2716 £0.0264° 0.6467 £0.3730°
JERIRAS % 1.0 0.03 +0.02° 0.02 +0.01* 0.02 +0.01* 0.03 +0.00*
3.0 0.05 £0.03® 0.01 £0.01° 0.04 £0.01° 0.03 £0.01°
5.0 0.00 +0.00" 0.01 +0.01* 0.03 +0.02° 0.05 +0.01°

s FUA AR ) 5 BN ) — AT BB 4L AT 2 LA R W3 22 5.
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Tab. 2 Relationships between life expectancy at hatching, generation time, gross reproductive and net

reproductive rate of B. diversicornis cultured under three food levels and four temperatures (n =4)

ZH Y/ (%108 cells/ml) ] )= 77 i 2 A 50
A IEE/h 1.0 o =0.517x% —30.463x +513.589 R?=0.920,P <0.01
3.0 o =0.586x% —34.814x +579. 115 R?=0.969,P <0.01
5.0 ep =0.572x% —33.658x +556. 521 R?=0.907,P <0.01
AR A/ h 1.0 T=0.188x% — 14.246x +287.277 R?>=0.962,P <0.01
3.0 T=0.190x% - 14.366x +288. 877 R?=0.977,P <0.01
5.0 T=0.264x% —18.310x +336. 255 R?>=0.969,P <0.01
BB R /ind. 3.0 Gy = —0.020x% +1.027x - 7.254 R?=0.589,P <0.01
Ve i % 1.0 Ry = —0.004x> +0.287x — 1. 507 R? =0.652,P <0.01
3.0 Ry = —0.004x% +0.285x — 1. 109 R?=0.580,P <0.01
5.0 Ry = —0.008x> +0.485x —3.875 R?=0.633,P <0.01
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