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Effects of food concentration on the duration of reproductive period and the
formation of mictic female in different strains of freshwater rotifer Brachionus

calyciflorus
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Abstract : Strain is one of the most important internal factors which determine the micitc female formation and resting egg
production in rotifers. Studies on the differences of mictic female formation among different rotifer strains not only can
accumulate material for demonstrating the role of genetic factors in determining micitc female formation but also are important
for selecting suitable rotifer strains for the mass production of resting eggs. In this study, the effect of food concentration(2. 0,
5.0, 8.0and 11. 0X10° cells/mL)of algae Scenedesmus obliquus on the duration of reproductive period, the number of offspring
and the percentage of mictic females in the offspring of three Brachionus calyciflorus strains collected from Guangzhou, Wuhu
and Qingdao of China respectively was studied with replicated individual cultures at (2541) C. The results showed that the
effect of food concentration on the duration of reproductive period and the percentage of mictic females in all the offspring were
significant, but there was no effect on the number of total offspring. Among the four food concentrations, the reproductive

period of the rotifer cultured at 8. 0 X 10°cells/mL of Scenedesmus was the longest (4.19 days). whereas the differences in the
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other three food concentrations were not significant. The percentage of mictic females in all the offspring produced by the
rotifer in her lifetime at the food concentration of 5. 0 X 10°cells/mL was the highest (43.35% ), and that at 11. 0X 10°cells/mL
was the lowest (16.87%). Strain influenced significantly the duration of reproductive period, the number of total offspring and
the percentage of mictic females in all the offspring. Among the three strains, Guangzhou strain had the longest reproductive
period (4. 53 days). produced the largest number of offspring (18. 75 individuals) in her lifetime, and had the lowest
percentage of mictic females (4. 32%) in all the offspring. Qingdao strain had the highest percentage of mictic female
(49.90%) in all the offspring. but its duration of reproductive period and number of offspring produced in her lifetime were
both similar to those of Wuhu strain. The interaction between food concentration and strain influenced markedly only on the
percentage of mictic females in all the offspring. Among the three strains, the duration of reproductive period. the number of
total offspring and the percentage of mictic females in all the offspring were significantly influenced by food concentration only
for Wuhu strain. The effect of the age of rotifer mother on the percentage of mictic females in the offspring produced daily by
her differed with both rotifer strain and food concentration, and only the percentage of mictic females in the offspring produced
daily by Wuhu and Qingdao strains at both 5. 0X10° and 8. 0 X 10°cells/mL of food concentrations lowered significantly with
their ages.

Key words : Brachionus calyciflorus; strains; food concentration; duration of reproductive period; percentage of mictic females
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Table 1 The relationships between the age of females (X,d) and the number of offspring (Y ,ind.) produced daily by three B. calyciflorus

strains fed on different concentrations of diets

Food concentration Strains Regression equation Significant test
2. 0X10%cells/mL GZ Y=0.051X?—1.121X+6. 047 R?*=0.504, p<<0.01
WH Y=0.350X%2—3.233X+7.140 R?=0.630, p=<<0.01
QD Y=0.123X?—1.725X+5. 970 R?=0.512, p=<C0.01
5. 0X 105cells/mL GZ Y=—0.019X?—1.035X+6.631 R?*=0.517, p=<<0.01
WH Y=0.460X%—4. 340X -+10. 400 R?*=0.757,p<<0.01
QD Y=0.432X?—4.150X+9. 560 R?*=0.767,p<<0.01
8. 0X 10%cells/mlL GZ Y=0.050X%—1.081X+5.902 R?*=0.527, p<<0.01
WU Y=—0.000X?—1. 346X +6. 655 R?=0.694, p=<C0.01
QD Y=0.200X?—2.512X+7. 834 R*=0.631,p<0.01
11. 0 X 105cells/mL GZ Y=0.089X%2—1.732X+8. 324 R?=0. 641, p=<<0.01
WH Y=0.297X%—3.470X+10. 052 R?=0.547, p=<<0.01

QD Y=0.546X%>—5.091X-+11.500 R?=0.836,p<C0.01
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Fig. 3 The number of offspring produced daily by three B. calyciflorus strains fed on different concentrations of diets (The age of females

was supposed as zero when the first neonate was hatched)
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Table 2 The relationships between the age of females and the percentages of mictic females in the offspring produced daily by three

B. calyciflorus strains fed on different concentrations of diets

Food concentration Strains Regression equation Significant test
5. 0X 10%cells/mL WH Y=0.024X?—0. 319X +0. 999 R?*=0.523,p<<0.01
QD Y=0.024X?—0.355X+1. 034 R?=0.477, p<<0. 01
8. 0X 10%cells/mL WH Y=0.032X%?—0.305X+0. 749 R?*=0.436, p<<0.01
QD Y=0.030X?—0.360X-+1. 040 R?*=0.631,p<0.01
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Fig. 5 The percentage of mictic females in the offspring produced daily by three B. calyciflorus strains fed on different concentrations of

diets (The age of females was supposed as zero when the {irst neonate was hatched)
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