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The effect of vitamin E on reproduction of Brachionus calyciflorus (rotifer:

monogononta)
YANG Jia-Xin (1. School of Life Sciences, Nanjing Normal University, Nanjing 210097 ,China; 2. Institute of Hydrobiology. Chinese
Academy of Sciences, Wuhan 430072, China). Acta Ecologica Sinica,2004,24(8):1663~1670.
Abstract: The change of population density. the ratio of mictic females and eggs of rotifer Brachionus calyciflorus.cultured in
the synthetic medium containing different concentrations of vitamin E,were observed at 15, 25 and 30 C , respectively. Rotifer
Brachionus calyciflorus was hatched from resting eggs collected from the sediments in bottom of East Lake (China, Wuhan,
114°23'E, 30°33'N). A neonate rotifer hatched {rom resting egg was transferred into flask containing inorganic medium
described by Gilbert (1963). Stock rotifers were fed on Chlorella pyrenoidosa, which was grew in the HB, medium with light
intensity about 5.000lx provided by 8 cool-white fluorescent lamps (16:8 h light:dark cycle; temperature at 25C) in the
incubator. Before feeding, algae in log phase of growth were harvested, centrifuged at 4,000 rpm for 5 minutes, rinsed with
HB, medium with 3 times and resuspended in rotifer culture medium.

Two neonate rotifers were placed into test tube, each tube containing 10ml of C. pyrenoidosa suspension (2X 10° cells/
ml) diluted with rotifer culture medium. Five different concentrations of vitamin E (0 (as control group), 20,40, 80 and
100ng/ml) were added into each test tube, respectively. Light intensity and photoperiod as the same as above described. The
experiment was designed at three different temperatures 15, 25 and 30°C. The test rotifers were checked, counted and
transferred into new rotifer culture medium every 24 hours. The mictic female, amictic female, mictic egg. amictic egg and
male were distinguished by the method described by Paloheimo (1974).

At 15 C . the positive correlation between population density and culturing time were presented in 20, 40 and 80 ng/ml,
with correlative equation Y = ‘#0050 (5. — 0,98, 5 < 0.01), Y = (70207030020 (- — 0,98, p<0.01) and Y =
e IO (5. — 0, 85, »<C0. 01), respectively. The maximal density was 76. 40 ind. /ml in 20 ng/ml group, and 65. 20 ind/

ml in 40 ng/ml group, but the highest density was only obtained 12 ind. /ml in control. Restrain effect was observed in
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concentration of 100 ng/ml vitamin E at 15 C. The mictic female percentage was remarkable lower in experimental groups than
that in control (p<C0.01). Eggs ratio was no significant difference between the experimental groups and control.

The population density was significantly lower in control than that in experimental groups at 25°C, the correlative equation
between density and culture time was Y =¢ #7122 (= 0. 86, p<C0.01), Y =P3320 (. —(, 88, »p<C0.01) and Y=
oIO35 (3, — 0. 90, p<C0. 01) in 40, 80 and 100ng/ml group, respectively. Highest density of rotifer was 68. 00, 124. 00,
164. 60 and 236. 20 ind/ml in 20, 40, 80 and 100 ng/ml, respectively. The mictic females percentage was 19.89% ,18.42%,
17.02% and 12.88% in 20, 40, 80 and 100 ng/ml (27.69% in control), respectively. Maximal eggs ratio was 1. 21 (control),
1.25,1.22,1. 41 and 0.69 Cin 20, 40, 80 and 100 ng/ml, respectively).

At 30°C,the significantly positive correlation between density and culture time was found. the correlative equation was Y
= (TOBIIT0R2030 (- — 0, 86, p<C0. 01), Y =@ 1NTOM080 (. —(, 95, p< 0. 01), and Y= "0 MOS0 (,— 0. 92, p< 0. 01 ), and
Y = 02IH0-4289%0 (. — 0, 84, p<C0. 01) in 20, 40, 80 and 100 ng/ml groups (Y =, * 020810325 (.— 0,84, »<C0.01), control),
respectively. The maximal population density was 113.80,121.00,122. 80 and 151. 20 ind. /ml in groups of 20, 40, 80 and 100
ng/ml (67.20 ind/ml in control), respectively. Meanwhile, the mictic female percentage was 1.76%,32.26%,37.50% and
32% in each experimental groups, respectively. The maximal eggs ratio was 1.50,1.42,0. 64 and 0. 96 in each experimental
groups, respectively.

Key words :vitamin E; Brachionus calyciflorus; population density; egg ratio; mictic female
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ind. ) 76. 40 ind, ; Y= 0880050 98, 5<0. 01; Ve 40 ng
20 ng . 7~9d 33.40 ,44.40 65. 20 ind. , s Y= 70050020 0 98, p
<0.01;80 ng , 5d 5.0 ., 8 s 15.4 ind. , : Y=
el 0BTt 03090 — (), 85, p<<0. 01 5100 ng 2.00 5 1. 00, 6 .
5.80ind. ¢ 8 ), s 6 12.00 ind. , 10. 00 ind. ,
J15C . 20ng 1 15C Ve ¢ /mD
40ngVe , 6d (p<<0.01), Table 1 The change of Brachionus calyciflorus density (individual/
80ng (p=0.19>>0. 05) Ve 100 ml) at different concentration of vitamin E at 15 C
ng (p<<0.01), . 20ng 40ng 80ng 100ng
Day Control
2-1.2 «C 2 1 2.00 2.00 2.00 2.00 2.00
Ve ,20ng  , 3 2 3.80 2.00 2.00 0. 40 1. 40
s 10%7 4.5 3 2. 00 2. 00 2. 40 2. 40 0. 80
4 6. 60 5. 60 5. 00 2. 80 0.40
, 6 (0.91),
5 6. 80 9. 80 7.20 4. 80 1. 00
6.5470C 9 );40ng C 4 . 6 12,00 22,00  22.60  12.00 3. 60
s 7 (5.99%);80ng 7 9. 60 46. 20 33. 40 12. 00 4.40
6d , 3 (16~67% ), 8 7.00 64. 60 44. 40 15.40 5. 80
9 4. 60 76. 40 65. 20 10. 20 2. 80
s s 7 16.67%;100ng 8.9
’ g 2 15C Ve
s » 7~9d 27.08% ,40.00% Table 2 The effect of different concentration vitamin E on
30.43%. percentage of mictic female in Brachionus calyciflorus at 15 C
’ . 20ng 40ng 80ng 100ng
Day Control
(p<<0.01,¢ 20.56, 20.94,14. 26
1 0. 00 0. 00 0. 00 0. 00 0. 00
22-41. 2 5.26 0. 00 0. 00 0. 00 0. 00
2.1.3 C 3) 20ng 3 10. 00 10. 00 0. 00 16. 67 0. 00
9 (2.00), . 4.8 0. 71 4 6. 06 0. 00 1.00 0.00 0.00
5 11.77 0. 00 2.78 0. 00 0. 00
0.73);40ng ., 3~ 7 , 0.33 0.59,
6 8. 33 0.91 0. 00 0. 00 0. 00
0.39  0.19;80ng 3 7 27.08  0.87 5.99 16. 67 0. 00
(0.42) , 0.67 C 7 );100ng 8 40. 00 5.57 4.95 10. 39 3.45
, 4 (1.00), 1. 00 9 30. 43 6. 54 4.29 9. 80 5.71
0.14C 8 ), 9 0.50,
3 15C Ve
s 3 0.40 , 4 0. 30, ; . . S
Table 3 The effect of different concentration vitamin E on eggs
’ ’ ratio in Brachionus calyciflorus at 15 'C
Ve [} B 2
0 0 0 00
;6~9d, R R Day Control 20ng 40ng 80ng 100ng
1 0. 00 0. 00 0. 00 0. 00 0. 00
2 0. 05 2. 00 0. 00 0. 00 0. 29
(P 0-12,0.07,0.44  0.05). 3 0. 40 0.10 0.33 0. 42 0. 00
2.2 25C Ve . 4 0. 30 0.71 0. 36 0.36 1.00
5 0.18 0.08 0.44 0.13 0. 60
= = =
2.2.1 ( 4 25C , 6 0.22 0.59 0.45 0. 20 0.56
7 0.13 0. 36 0.59 0.67 0.50
.
12d,Ve  20ng 3 15. Zind. 8 0.11 0.73 0.39 0.10 0.14
»4~7d 46.20,72.40,63.00  64. 80ind. , 9 0.17 0.06 0.19 0.22 0.50
9 9.80 , 35. 20, 87.00
122.00 ind. ;40 ng 1 2.00 5 41. 60, , l2d 124. 00ind. ,
s Y= 00z . — 0,86 , p<0.01;80ng . 4 . 9~12 80. 00~168. 20ind. .
s Y= 13009052585 0. — 0,885 p<C0.013;100ng ., &d 30. 00 ind. , 4d,

60~240 ind. ml ™' s

LY = 0166+0.3514%0 g g(), $<<0.01 .
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. 00ind ) , 0.36;40ng 2.3
1.22  0.67, . 8.9 . 0. 80,
0. 66, 80ind. (10~12 ),
0.29,0.33  0.20;80ng 2~3d
1.41  0.84, ,
; 10,11 0.38 0.19;100ng
3 . 0.69, C 1,
236.00 ind. ) 0.17;
2 1.21, 8 0. 05, 10
1.0,
(p=>0.05),
2.3 30C ., Ve .
2. 3.1 ( 7)) 20ng , 7
JY =0 SIIR052030 (086, p<C0. 01;40ng 7~10
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Table 4 The change of Brachionus calyciflorus density (ind. /ml) at

vitamin E different concentration at 25 ‘C

Day Control 20ng 40ng 80ng 100ng
1 2.00 2.00 2.00 2.00 2.00
2 4. 80 4. 00 4. 60 4. 80 4. 00
3 26. 00 15. 20 18. 20 15. 40 12. 80
4 68. 00 46. 20 38. 00 38. 60 27.40
5 65. 20 72.40 41. 60 37.60 26.40
6 47. 40 63. 00 26.00 35. 60 27. 60
7 64. 40 64. 80 26. 00 22. 40 13.40
8 4. 00 17. 60 27.00 36. 60 28. 80
9 1. 20 9. 80 38. 60 93. 20 62. 80
10 2. 60 35.20 83. 60 164. 60 183. 00
11 2.00 87.00 86. 60 168. 20 236. 20
12 0. 00 122. 00 124. 00 80. 00 94. 00
5 257C Ve
Table 5 The effect of different concentration vitamin E on

percentage of mictic female in Brachionus calyciflorus at 25 C

Day Control 20ng 40ng 80ng 100ng

1 0. 00 0. 00 0. 00 0. 00 0. 00

2 0. 00 0. 00 0.00 0.00 0. 00

3 15. 38 6.58 2. 20 0.00 10. 94

4 10. 58 18.61 7.89 0. 00 5.11

5 27.69 19. 89 7.21 2.07 12. 88

6 0.43 7.94 3.85 17.02 2.90

7 4.35 0. 00 3.00 3.37 1.49

8 0. 00 0. 00 2. 86 3.57 0. 00

9 0.00 0. 00 7.77 3.76 3.18

10 0. 00 2.27 18.67 0.21 1.75

11 3.57 10. 57 1.39 5.47 3.56
12 0. 00 4.92 4. 84 0. 00 2.13

6 25TC Ve
Table 6 The effect of different vitamin E concentration on egg ratio

in Brachionus calyciflorus at 25 C

Day Control 20ng 40ng 80ng 100ng
1 0. 00 0. 00 0. 00 0. 00 0. 00
2 1.21 1. 25 1.22 1. 41 0.65
3 0. 60 0.91 0.67 1. 06 0. 69
4 0. 06 0.12 0.12 0. 84 0.10
5 0.08 0.17 0. 24 0. 02 0. 39
6 0.00 0. 06 0. 00 0.21 0. 07
7 0. 05 0.13 0. 00 0. 05 0. 66
8 0. 05 0. 00 0. 80 0.24 0. 44
9 0. 50 0. 69 0. 66 0.50 0. 34
10 1. 00 0. 62 0. 29 0. 38 0. 33
11 0.43 0.41 0. 33 0.19 0.17
12 0. 00 0. 36 0.19 0. 50 0. 30

s 9 113. 80 ind,
s 85.80,119.40,121.00 63.6
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ind. , ;Y = 0106280 — 0 95, 5 < 0. 013 80ng ,7~09d 122.80,107. 40
103. 40ind. , (Y = O MO8 5. — 0, 92, p<C0. 013;100ng 6~ 8 120 ind. ,

7 , 151.20ind., 8 (141. 60ind. ), s Y= 10t . — 0 84, p<<0. 01,
9.10 43. 2 67.2 ind. , 7 30C Ve ¢ /mD)
10 ind. , s Table 7 The change of Brachionus calyciflorus density (ind/ml) at
Y =000 s 0 84 <0, 0] different vitamin E concentration at 30 C
)
s Day Control 20ng 40ng 80ng 100ng
Ve ’ (P< 1 2. 00 2. 00 2. 00 2. 00 2. 00
0.01,¢ 7.07,8.12, 8.31  4.88), s 2 2.20 2. 60 4. 80 2.20 5. 00
R Ve 3 3 3. 60 2. 40 6.20 3. 20 9. 80
4 4. 00 0. 80 8. 00 3. 20 11. 20
2.3.2 Ve C & ( B
5 4. 20 1. 20 11. 80 8. 40 35. 20
100 ng ) 3 »20ng 6 4.20 6. 60 24. 60 48. 00 128. 80
3.5 s ) ( 9 7 3. 60 23. 20 85. 80 122. 80 151. 20
) 1.76% 40ng , 3 8 6. 60 51.40 119. 40 107. 40 141. 60
9 43. 20 113. 80 121. 00 103. 40 84. 00
. 32.26%., , )
10 67.20 72.20 63. 60 67.40 43. 60
, 9~10 ;80ng
. 3.6 37.5%d  39.58%. 8 30°C Ve
;100ng 3 32.65%, Table 8 The effect of vitamin E on percentage of mictic female eggs
to female in Brachionus calyciflorus at 30 'C
3 20 40 80 100
’ Day Control ne ne e ne
0 |~ 0
22. 22A ’ ° 85. 70% ’ 1 0. 00 0. 00 0. 00 0. 00 0. 00
s s 2 0. 00 0. 00 0. 00 0. 00 8. 00
. 7.41%  5.95%. 3 22.22 16. 67 32.26 37.50 32. 65
4 40. 00 0. 00 7.50 18. 75 14. 29
[l Ve ’
5 85.70 16. 67 1.69 4.76 2. 84
’ 20ng (P<<0. 012 6 0.00 3.03 1.63 39.58  2.02
18.21,19.65,17. 46 18.76), 7 0. 00 0. 00 0.70 4. 07 0. 00
2.3.3 Ve ( 9) 20ng 8 15.15 11.67 1.17 0. 00 0.14
. 9 7.41 1.76 0. 00 0. 00 0. 00
5 1.500, 2.4 ( 1.23,1.25),
10 GEad5 0.28 0. 00 0. 00 0. 00
0. 30 C 9 ) ;40ng 2
1.42, 3~9 s 5 g 9 30C Ve
80ng 2 ., 0.44, 9 Table 9 The effect of vitamin E on rate of eggs to female of
0.01; 100 ng ., 2 ., 0.96., 4 s Brachionus calyciflorus at 30 C
0. 73, 7.8 20 40 0 100
’ ’ Day Control ne ne 80ng ne
1.06 0. 88, 0.2 ° 1 0. 00 0. 00 0. 00 0. 00 0. 00
s 20 ng Ve o 2 0. 00 1.23 1.42 0. 44 0.96
(/) 0.58,0.19,0.10 0.21). 3 0. 38 0. 25 0.58 0. 38 0.29
3 4 0. 05 1.25 0.48 0. 06 0.73
5 0. 00 1.50 0.31 0. 31 0. 24
3.1 6 0. 00 0. 49 0.55 0. 40 0.13
’ . 7 1. 06 0.33 0. 27 0.13 0.13
8 0. 88 0. 39 0.21 0.22 0. 06
9 0.22 0. 05 0.01 0.01 0.01
° ’ 10 0. 08 0.23 0.10 0.50 0.53
7Ve ’
:Ve
b o 9’
[2~4.16]
,Ve s s (B. plicatilis)



1668 24

s . Ve
s ? s Ve
(Euglena gracilis) .
) Ve , ? . Ve
, s Ve ,
, Ve .
3.2 Ve
Ve (tocopherol), Ve a-B-.7-.0-.e-. -, 7 8 ,
) Ve .
. Ve , zds. 172t
Vi .VE s s
. Ve s
, VE (Asplanchna brightwelli) . (A. intermedia) (A. sieboldi)
, s N ) VE VE
(Body Wall Outgrowths BWOs )20 1
Ve s s ., VE
, ? o ,Ve
s . 15C s VE 20ng 40 ng
., 6 . 80ng/ml . : Ve
, s Ve s s Ve s ,
s “  ”(Screen) )

[27~30]
b . o

10 25°C Ve .

Table 10 Compare of population density, emergence time of highest density and persistence for density exceeded 50ind. ml ! and 100 ind. /ml at

25°C
() 50 /L (d) 100 /L (d)
Exp. group Max. density (ind. /ml) Emergence time time for density>50ind. /ml time for density >>100ind. /ml
68 4 3 0
20ng 122 12 5 1
40ng 124 12 3 1
80ng 168 11 4 2
100ng 236 11 4 2
25C VE . s 3~ 7 s
, s . 10,20 ng 10~12d 2
35.20, 87.00 122.00 ind. ;40 ng ., 1 41. 60ind. . 2 124ind. , Vi s
11 30°C Ve N

Table 11 Compare of population density, emergence time of highest density and persistence for density exceeded 50ind. /ml and 100 ind. /ml at

30 C
50 /L () 100 /L (d)
Exp. group  Max. density (ind. /ml) Emergence time Time for density>50ind. /ml Time for density >>100ind. /ml
67.20 10 1 0
20ng 113. 80 9 3 1
40ng 119. 40 8 4 3
80ng 122. 80 7 4 3
100ng 151. 20 7 1 3
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3~ 7 68 ind. s s o ,25C
s Ve 0 3~5d 50ind. . 100
ind.
11 s 30C, Ve, , 10 s 67.20ind. ;
Ve 1~3d, s s 25C o
50ind. 25C , 100ind. 3d.,
s E s s
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