29 4
2005 7

ACTA HYDROBIOLOGICA SINICA

Vol 29, No. 4
July, 2005

B

15C 20,40,80  100tg/ mL

(t= 456,815,853
45. 15%,

9.86; P< 0.01)

0.53, 073 062 0.5
y= 9. 064x 16872

y= 8 5477x €, y= 7. 74615 %, y= 636117
5.86: P< 0.01)
186,200,073 18I,

(t 16 12, 10. 17, 5. 83
6. 03%, 13. 40%
_ (0. 137+ 0.4%5x) _
= e ,¥=
(t=0.34, P>0.05),
18. 18%,7. 60%, 18. 18%  16. 67%,
Biz; ; ;
:Q178. 51 ‘A
Bi2
Ve
. ()
, Bi2
2
Vi (Asplanchna )
5—10
[ | B
1
1 1 43 2
1 ,
[19 ”»”
I (11
Gilbeirt (HB4
: 2004-02-27; : 2004-10-30
(39270098)
(1964—), , ; ;

publicl. ptt. js. en

o0 DR+ 0.4856x) y= 3.4615x 19522

)

?

fy= (U157 0. D7) y= 4 6765x 27, y= 7. 7798« 105

ES

070: 5C

y‘:
(t

e( 0.020+ 0. 48074x)

83072

( Brachionus calycfflorus )

_(0.6117+ 0 3469%)
y=e .

57. 69, 76. 09, 73. 81, 60. 00

y= 7. 5902 5192

11. 00%, 5. 56%, 12 50%
1. 31;30C ,
20 ng/ mL
36,1023 213)

0. 70, 1. 90, 0. 91, 1. 09, 0.95

: 1000- 3207 (2005) 04- 0385- 08

s 4 000 r/ min
D) 1 0_
2.0% 10 cells/ mL, , B
1.2 250M¢ Bio(
) 10Hg/ mL.,
13 30mL
. 5 ) Bi 0( )
20,40,80 100 Mg/ mL
2x 100 cells/ nil., .
, 1.1, 5
1.4 24h
(Egg ra
tio) Paloheimo! !
2
21 15C , B2

: 02583598916 E-mail: jiaxiny @



386 29

=4.56,8.15,8.53  9.86; P< 0.01);

2.11 1 :15C Y= O PTHOIRY o 0, 85, P< 0.01), Y=
, 4.6765X"*™(r= 0.87, P< 0.01), Y= 7. 7798X - """
» : (r=0.88, P< 0.01) Y= "0 OHOND ()
20Ug/ mlL By, , 6d 0.94, P< 0.01)
, B , 5d 2—
3d t :20Mg/mL,  3.40ind/mL 11. 80 ind/ mL,
40Mg/ mL, 48Ug/ml,  100Hg/ mL (t
1 B2

Tab. 1 Effect of vitamin B, on population density (ind /mL)in B. cdlyciflorus at different concentration

(d) Rotifer dersity(ind. /mL)

Culture time Control 20ng/mL 40ng/ mL &ng/mL 100ng/ mL
1 2.00 2.00 2.00 2.00 2.00
2 2.00 1.80 3.80 5.00 3.00
3 2.20 2.40 5. 80 6. 40 5.40
4 2.80 2.20 9.80 12.60 8.40
5 3.40 4.60 13. 00 13.40 10. 20
6 10. 80 11. 00 37. 40 31.80 2840
7 9.60 14.20 52.20 25.60 35.00
8 11. 80 37.60 13.20 10.00 17. 40
9 9.00 15. 60 28. 00 23.40 44. 44
10 5.20 9.20 16. 80 17.00 41.40

80ng

: B2 (1= 0. &) 100ng (1= 9.04),
, 40ng , 0me  40ng (1= 3.25:5.64)
, ,15C
2 2

2.1.2 2 : Bz

4—5d, ,
2 2
2 B,
Tab. 2 Effect of vitamin B, on percentage of mictic fenale in B. calycjflorus at different concentrations
(d) Percentage of mictic female

Culture time Control 20ng/mL 40ng/ mL &ng/mL 100ng/ mL
1 0.00 0.00 0.00 0.00 0.00
2 10. 00 0.00 0.00 0. 00 0.00
3 0. 00 0.00 0.00 0. 00 0.00
4 0. 00 0.00 4.08 4.76 7.14
5 5.8 13.04 7.69 2.9 7.84
6 5.5 7.27 10.70 11.95 10. 56
7 41. 671 30.99 41.76 29.69 21. 14
8 40. 68 31.38 40. 91 60.00 34.48
9 41. 89 69.23 71.43 56.41 29.28
10 57. 69 76.09 73. 81 40.00 45.15
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2.1.3 20ng , 4d ), 6d (0.70), " 10d
(0.73), & , 0.67;40ng 0; s 5d(0.53)
3d(0.62), 5d 6d 0.49  0.45,
0. 40; 80ng 3d 0. 50; 100ng (t=0.37,0.69,1.01 0.53)
, 6d ( 5d
3 B2

Tab. 3 Effect of viianin By on eg ratio of B. cdydflorus at different concenirations

(d) (Egg ratio of rotifer)
Culture time Control 20ng/mL 40ng/ mLL 80ng/mL 100ng/ mL
1 0. 00 0.00 0. 00 0. 00 0.00
2 0.30 0.22 0.16 0.20 0.07
3 0. 46 0.08 0.62 0.5 0.30
4 0. 14 0.73 0.35 0.2 0.48
5 0.5 0.39 0. 49 0.31 0.39
6 0.32 0.67 0.45 0.2 0.70
7 0.50 0.02 0.17 0.38 0.47
8 0.20 0.37 0.17 0. 04 0.13
9 0. 11 0.17 0.05 0.21 0.06
10 0.50 0.07 0. 06 0.31 0.00
2.2 25C B ( 9 (¢
16.12, 10.17,5.83  5.86; P < 0.01),
2.2.1 3d 20ng  100ng
1.
, 8d , Y = 847X 4566(rz0.89, P < 001), Y =
( d>  7.7461X"(r= 0.86,P< 0.01), Y= 6.3611X"7(r=
) . 1682
50 ind. / ml) s 100 ind. / mL 0.93, P< 0.01) Y= 0. 04X (r= 087, P< 0.01)
1.
, Y= 7.5902X"*®(r= 0.87,P < 0 01)
4 B2
Tab. 4 Effect of vitamin Bjzon population density in B. alycjflorus at different concentration
(d) Rotifer density (ind. /mL)
Culture time Control 20ng/mL 40ng/ mLL 80ng/mL 100ng/ mL
1 2.00 2.00 2.00 2.00 2.00
2 2.6 4.20 3.60 3.0 3.20
3 13.20 18.60 17.20 18.60 19. 00
4 31.80 40. 80 46. 00 55.40 80. 00
5 65.20 58.60 64. 20 74.80 74.00
6 51.40 14. 40 38.20 44.80 63.00
7 82. 80 26.20 101. 80 119. 80 139. 00
8 152.40 50.00 236. 00 140. 00 130. 00
9 130.00 116. 00 149. 40 130.20 123. 00
10 15.20 65. 60 26. 00 74.20 45. 60
11 30. 00 55. 40 54. 00 101. 00 78.40

12 77.00 71. 40 137. 00 118.00 119. 00
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5 B,
Tab. 5 Effect of vitamin B, on percentage of mictie female in B. aulycflorus at different concentration
(d) ( Percentage of mictic female)
Culture time Control 20ng/mL 40ng/ mL 80ng/mL 100ng/ mL
1 0. 00 0.00 0. 00 0. 00 0.00
2 0. 00 0.00 5.56 12.5 0.00
3 7.51 2.15 4.65 1.08 0.00
4 11.30 5.88 4.35 3.97 3.50
5 13. 40 11. 00 1.25 3.2 1.35
6 10. 10 8.06 3.14 0.8 6.03
7 8.70 2.76 3.73 5.18 5.17
8 2.36 2.00 1.70 2. 14 0.00
9 2.00 2.24 2.00 1.00 0.00
10 1.80 3.35 4.62 0.27 0.00
11 1.33 0.00 2.59 1.39 3.06
12 11.70 0.28 2.19 0. 87 2.52
2.2.2 0. 34) ; 40ng 2d (2. 00)
2 —4d, , 1d 11d 0.44 0.3
(95 13. 40% 80ng 3d  0.73, ; 100ng
B , (t , 2 (1. 81) ; 2d
7.98,16. 10, 16.88  15.05; P< 0.01) 1.31 : 80ng
2.2.3 We (1= 2.51, P< 0.05), (1
2d (1L 86), ( 11d 0.57,0.24  0.17, P> 0. 05)
6 25C B,
Tab. 6 Effed of viamin By, on egg ratio at different concentrations in B. alycfflorus at 25C
(d) Egg ratio of rotifer
Culture time Control 20ng/mL 40ng/ mL 80ng/mL 100ng/ mL
1 0. 00 0.00 0. 00 0. 00 0.00
2 1.31 1.86 2.00 0.38 1.81
3 0. 64 0.76 0.73 0.73 0.60
4 0. 40 0.38 0.31 0.21 0.08
5 0.3 0.01 0.01 0.01 0.01
6 0. 11 0.00 0.27 0.30 0.21
7 0.48 0.15 0. 44 0.39 0.25
8 0. 06 0.17 0.03 0. 04 0.03
9 0. 00 0.01 0. 00 0. 02 0.11
10 1.05 0.08 0.31 0.15 0.79
11 0. 68 0.34 0.32 0.2 0.52
12 29 0.16 0.02 0. 11 0.11
2.3 3°C B , 9 10 43.20 67.20,
7.0 20ne
2.31 (7 (1= 0.34, P> 0.05), (1

B , 6d , 3.66,10.23 2. 13)
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Tab. 7 Effect of vitamm B,, on population dersity at different concentration m B. cdydflorus at 30°C
(d) Rotifer density (ind. /mL)
Culture time Control 20ng/mL 40ng/ mL 80ng/mL 100ng/ mL
1 2.00 2.00 2.00 2.00 2.00
2 3.8 4.40 2.00 4.40 2.40
3 3.6 2.00 2.60 15.60 2.20
4 4.00 2.20 8.80 19.60 4.80
5 1.80 6.60 15. 80 36.80 11.20
6 2.00 38.00 58. 80 110. 20 31. 80
7 3.6 84. 40 101. 20 119. 80 77. 60
8 6. 60 93. 80 8. 60 106. 60 77. 60
9 43.20 105. 00 122. 80 149. 60 86. 00
10 67.20 15. 40 32.00 67.40 40.40
Ly = ol 01376+ 0.43950) 0T . Bp
(r=0.80, P< 0.01), y = €22+ 048560 (. — (g8, (t= 20.01,22.94,21. 15 18.78, P< 0.05)
P< 0.01), y= 3.4615x"(r= 0.9, P< 0.01) 40 —80ng B,
= oM O (12 0,92, P< 0.01) :
:30C B, 2.3.3 20ng/ mL.
. 20—80ne : : : 3d  (0.70)
: : ol (0.01) 0.2—0.5
2.3.2 8 ;40ng/ mL (1.90), 1. 23; 80ng/
: 0ng 2d , mL 2d (0.91), ,
18. 18%, ; 40ng 10% ; 80ng ; 100ng/ mL 2d 5d 1.09 0.45
2d 18.18% , , 0. 22; 2d
J100ng  2—4d (0.95) , . 7d 8d
16.67%, 2d ; 5d 0.8 0. 88 (t=0.92, 0. 05,
, 4d 5d 40.00%  66.70% 0.2 1.21;P> 0.05)
8 B,
Tab. 8 Effed of vitamin B, on percentage of mictic female at different concentrations in B. calyciflorus
(d) Percentage of mictic female
Culture time Control 20ng/mL 40ng/ mL 80ng/mL 100ng/ mL
1 0.00 0.00 0.00 0. 00 0.00
2 0.00 18 18 0. 00 18.18 16. 67
3 22.2 10. 00 7. 60 1.28 16. 67
4 40. 00 9.09 0.00 14.29 16.67
5 66. 67 9.09 3.80 3.2 5.36
6 0. 00 6.32 1.02 0. 00 0.63
7 0.00 6.64 0.58 0.00 6.19
8 15. 15 3.84 1.58 0.00 2.58
9 6. % 0.91 0.00 0. 00 0.00
10 5.9 0.00 0.00 0. 00 0.00
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Tab. 9 Effed of viamin B, on egg ratio at diferent concentratbns in B. alycyflorus at 30C
(d) Egg ratio of wtifer
Culture time Control 20ng/mL 40ng/ mL 80ng/mL 100ng/ mL
1 0.0 0.00 0. 00 0. 00 0.04
2 0.9 0.23 1.90 0.91 1.09
3 0.39 0.70 1.23 0.5 0.08
4 0. 0.27 0. 00 0.37 0.16
5 0.00 0.42 0. 08 0.23 0.45
6 0.0 0.35 0.17 0. 11 0.13
7 0.8 0.33 0. 08 0.3 0.13
8 0.8 0.34 0.16 0.17 0.00
9 0.2 0.01 0. 01 0.01 0.01
10 0.08 0.47 0.20 0. 14 0.22
3 2
BIZ[ 18 —19] , C
’ , B
; 120 Che 10
( A E D ) Bi2,
B) Qn ub [
3
, [3] Bu ’
30C 50ng/ mL
, 5d 78. 7%,
(B. plicailis) (5% 10°cells/mL) (5%
. 107 cells/mL) , ,
[ 16—19] )
30—35C 50 —100ng/ mL.
’ ) Yu ” D)
B2 Dim,
B , (1—2d) , ,
(1) (Ro) Hiraya (]
ma : A E D
B12 5 s . B12 )
B r 0.39/ ,
0. 23, Ro/ Ro 3.20/ 1. 93, Bn ,
20. 0 ind. /mL, 3 40ng/ mL. 4.4
B2 33.00 ind./ mL (52.20/ 11. 80),
44. 00 ind. / nlL 6d 33.00 ind. /mL. 54.50 20ind. 4 ,
ind. /mL"™! \ ( ) 20°C
3.1 B2 Bz )
Bi2 25C
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50ind.
, 100ind. s s
2d, 40ng 4d,80ng 5d; 100ng  4d;
30C ,
50. ind. / mL, 3—5d,
20ng, 40ng  80ng 1—4d
100ind. /mL : ,
Bz
3.2

[3.7.8,11]

B2

15C

257C ;30C

Bp ,

B]2 ”

[ 1] LuJK. Cultivation of the Chinese Freshwater Fishes(Third Edition)
[ M]. Beijing:Science Press, 1992, 1 —745[
,1992, 1—745]
[ 2]
[M]. Shanghai Science & Technology Press, 193, 167 —447]

Zhang ZY,Tan Y J, Ou Y H. Cultivation of the Chinese Pond Fishes

[3]

[ 4]

[5]

[6]

[71]

[ 8]

[9]

[ 10]

1]

[12]

[ 14]

[15]

[ 16]

[17]

, 1993, 167 —447]

Fulks W, Main K L Rotifer and microalgae culture systems. Proceed

ings of aU. S-Asiaworkshop [M]. Honolulu. Hawaii, 1991, 1 —362
Litton J R Jr, Gilbert J J. Analysis of tocwpherl in Rhalotorula glut-
nis, Agarius conpesiris and Euglena gracilis using spectrofluorometry

and wtifer bioassay[ J]. J. Gen. Appl. Microbiol. 1976, 21,345 —354

Gilbert J J. Control of sexuality in the wtifer Asplanchna brightweli by

Dietary lipid of plant organ[J]. Prol. scio. Nat. Acad. Sci. U. S. A,

1967, 157: 1218—1225

Gilbert J J. Alpha tocopherol and sexual reprodudion in the mwtifer

morphnism in the Asplanchna [ J] . Science. 1968, 159: 734 —736

Gilbert J J. Dietary @ntrol of sexuality in the rotifer Asplanchna

brightwell Gosse [ J]. Physiol. Zool. 1968, 41: 14—43

Gilbert J J. Some notes on the control of sexuality in the rotifer As-
planchna sieboldi[ J]. Limnol. Oceanogr. 1971,16:309—319
Gilbert J J.a tocopherol in male of the wtifer Asplanchna. siebolo-
di: Tts metabol sm and it digtribution in the testis and rudimentary gut

[J].J. Exp. Zool. 1972, 181: 117 —128

Gilbert J J. Dietary tocopherol and sexual reprodudion m the rotifers
Brachionus calyciflorus and Asplanchna sieboldi[ J). J. Exp. Zool .

1975, 194: 485 —494.

Gilbert J J. Mictic fenale produdion in the rotifer Brachionus calya-
Sflorus[J]. J. Exp. Zool. 1963,153: 113—124

Yang J X, Huang X F. The effects of density and temperature on the
egg and midic fanale produced by Brachionus calydflorus( Rotatoria:
Monogononta) [ J]. Journal ¢ Lake Sciences, 199, 8(4):367—372
[ )
,1996, §(4): 367—372]
Yang J X. The effect of rare earth elanent on Bradhionus alycjflorus
(rotatoria: monogononta) at different temperatures| J| . Acta Hydrobio-
logica Sinica, 199, 23( 1) : 34—40[
, 1999, 23(1):34—

40]

Yang ] X, Huang X F. Effects of environmental fadors on the hatching
rate of resting eggs of Bradhionus calydflorus( rotatoria: monogononta)

[J]. Acta Hydrobiologicu Sinica, 2000, 24( 4) : 331—339[ R

, 2002, 24( 4) : 331—339]
Paloheimo J E. Calailation on ingantaneous birth rates [ J]. Limnol .
(ceanogr. 1974,19: 02—6%
Yu J P. Hino A. Hirano R and Hirayama K. Viiamin B, producing
bacteria as a nutritive complement for a culture of a rotifer Brachiorus
Nippon Suisan Gakkaishi. 1988, 54: 1875—1880
YuJ P.Hino A.Ushiro M and Maeda M. Function of bacteria as vita-

plicatilis [ J] .

min B, producers during mass culture of the rotifer Brachionus pli-
caiilis[ J]. Nppon Suisan Gakkaishi. 1989, 55( 10) : 1799 —1806
Fyhn H J. Firg feeding of marine fish larvae: are free amino acids the
source of energy? [J]. Aquaadiwre, 1989,80: 111 —120

Hirayama K, Satuio C G. The nutritional improvement of bker’ s yeast
for the growth of the rotifer Bradhionus plicatilis . In: Rotifer and mi-
croakae culture systems| R]Honolulu. Havaii, 1991, 153 —162



392 29

[20] Walz N. Plankion Regulation Dynamic[M]. Berin: Springer Verag. 1993, 77—86,1—308

EFFECT OF VITAMIN B;z ON POPULATION OF ROTIFER BRACHIONUS CALYJFLORUS

YANG Jia-Xin
( School ¢ Lfe Sdences, Narjing Normdl University, Narjing 210007; Insitute ¢ Hydrobiology , The Chinese Academy ¢f Sdences, Wuhan 430072)

Abstract:The population density of rotifer Brachionus calyciflorus increased with the culture time increased when 20, 40,

80 and 100ng ml " of vitamin Br2were added into medium at 15 ‘C, and the regress equation was y= el P 0BT ¥

= 4.6765xc" 2079,9/: 7.7798x " " P and y= o 11T+ 0 348) , respectively. The demsity of rotifer in experimental groups

were significantly higher than that in the control( 1= 4.56, 8. 15, 8.53 and 9. 86 respectively: P< 0.01) . The maximum
percentage of mictic female were 57.69% , 76. 09%, 73. 81%, 60. 00% and 45. 15%, respectively in the control and in
treament group. The mean eggs were 0.53, 0. 73, 0. 62, 0. 50 and 0. 70 at 15 Crespectively. At 25 C, The positive cor
relation(y= 8.5477x ", y= 7.7461x "% y= 6.3611x" " and y= 9.064x " ®™was found in treament groups and
y=7.5902x “*"in the cntrol. The density in treatment groups were higher than that in the control( t value was 16. 12,
10. 17,5.83 and 5.86: P< 0.01). The highest percentage of mictic female were 11.00, 5.56, 12.50 and 6. 03%, re-
spectively, in treatment groups of 20ng ml- 1, 40ng ml” ! 80ng ml "and 100ng mI' ', and was 13. 40% in the control.
The egg ratios were 1.86, 2.00, 0.73 and 1.81 under this temperature. At 30C, the positive correlation ( y =

0. 1376+ 0.4395x) y= o 0.2032+ 0.4856x) . y=3.4615x 1952, 9 y= o (0-0220+ 0443074,0) exist in treatment groups of 20, 40 and

(
e
100ng m1™ ', and the density were higher in treatment groups( t= 3.36, 10. 23 and 2. 13) than that in the control but for
the group of 20ng ml 1( t= 0.34). The highest mictic percentages were 18. 18, 7. 60, 18. 18 and 16.67%, respectively
in treatment groups, and in the control was 66.70% , the maximum egg ratios was 0. 70, 1.90, 0.91, 1. 09 in treatment

group and was 0. 95 in the control.

Key words: Vitamin Bi2; Brachionus calydf lorus; Density; Mictic female; Egg ratio



