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Resting Egg Production of Six Strains of Korean Rotifer,
Brachionus plicatilis (S-type)
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Six strains (OKK, MOK, CHA, WON, SOS & PUA) of Korean rotifer, Brachionus
plicatilis (S-type) were isolated from salt pond, and the resting egg production of these
strains was investigated with the different salinities (10, 20, 30 ppt). Rotifer were cultured
at 28C and 2,000 lux in 20 ml test tube with feeding Nannochloris oculata.

The maximum rotifer density was 2,050 inds./ml at 10 ppt for OKK strain, and MOK
strain showed the highest specific growth rate (1.028) at 10 ppt. Mixis rate of CHA and
WON strains increased with the lower salinity, while MOK strain increased the rate with
salinity. PUA strain did not show the mixis rate even at the high rotifer density, and OKK
strain showed the very low mixis rate ranging from 1.1 to 3.0%.

Fertilization rate of CHA, MOK, SOS and WON strains was ranged from 10.4 to 68.8%,
and OKK strain did not showed any fertilization rate. The highest production of resting
egg in 20 ml test tube was 4,065 eggs at 10 ppt for WON strain.

The results may suggest that the selection of rotifer strain and salinity are important
factors for the mass production of resting egg.
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Table 1. Source of the rotifer, Brachionus plicatilis (S-type) isolated from the different areas

Lorica length (pm)

Strain Sampling area (No=50) Habitat Sampling date
SOS Hwasong-gun Soshin 164.33+ 21.24 Salt pond Aug. 19, ’93
CHA Kohung-gun Chaedu 186.33+ 21.21 4 Sep. 28, ’93
WON Sungju-gun Wonchang 165.00+ 19.95 > Sep. 28, ’93
OKK Okku-gun Okku 181.66+ 24.36 » July 4, 94
PUA Puan-gun Pyonsan 184.66+ 10.44 4 July 3, ’94
MOK Mokpo-shi 152.81+ 10.44 v Aug. 1, 94
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Table 2. Growth and resting egg production in Korean S-type rotifer, Brachionus plicatilis (Values in

the same column with the same letter are not different, P<0.05)

Maximum Specific Mixis
Strain Salinity rotifer growth rate Fertilization Number of
(ppt) density rate (%) (%) resting eggs
(inds/m1) (r)
10 1,187+ 162.5 0.885+ 0.012* 0 0 0
PUA 20 887+ 50.0°* 0.971+ 0.057°% 0 0 0
30 1,375+ 81.5%" 0.903+0.017¢ 0 0* 0
10 2,050+ 150.06  0.953% 0.010%f 2.8+ 1.85%® o 0
OKK 20 1,687+ 62.5%  0.929+ 0.010° 3.0+ 1.25% 0 0®
30 575+ 100.0°°  0.909+ 0.026° 1.1+ 1.05* 0 0
10 1,112+ 19.0°* 0.877+0.001¢  13.9+2.00%% 57.7+ 3.00° 1,680+ 34.0°
CHA 20 570+ 370.0"*  0.793% 0.047" 8.9+ 1.90 213+ 0.50®* 254+ 1.0%
30 280+ 95.0°  0.806+ 0.042°° 2.5+ 0.60*° 104+ 10.00** 106+ 2.0°
10 1,320+ 170.0°  1.028+ 0.009° 6.6+ 1.00 149+ 3.50*¢ 1,010+ 10.0>
MOK 20 1,030+ 10.0°* 0.695+0.001° 9.3+ 3.20%  47.3+ 6.50%" 2,100+ 52.0%
30 1,000+ 80.0*¢ 0.990+0.012° 15,3+ 0.75®  51.6+ 9.6*F 3,915+ 88.5%
10 1,055+ 135.0°%  0.995+ 0.23%f 13.7+4.19%% 231+ 5.50°4 655+ 9.5%°
SOS 20 1,304+ 113.0°7  1.026+ 0.013°f 17.4+ 1.358 40.0% 2.50°% 1,322+ 23.0%f
30 671+ 64.0° 0.930+ 0.014°*° 11,2+ 0.85°%  27.24+14.50°*¢ 241+ 6.0®
10 1,230+ 145.0%  1.017+ 0.017¢f 24.8+ 1.05" 55.8+ 0.50 4,065+ 2.5
WON 20 1,050+ 75.0 0.995+0.010%"  16.8+0.60%  68.8+ 1.00° 3,145+ 16.5¢
30 680+ 5.0 0.933+0.001°%  11.6+2.10° 244+ 6.00°¢ 623+ 6.0°
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Fig. 1. Linear regression among mixis rate, fertiliza-
tion rate and number of resting eggs in Korean
S-type rotifer, Brachionus plicatilis.
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Fig. 2. Linear regression between mixis rate and maximum density in different rotifer strains.
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ek

£ A3 E PUA straine ZE FET004
AF] FAARA 0] o] FoIR)A] FF o2 A W]
A== kot 9o] A} ol strainoll whE
ZolE E4 U =, OKK staind FAA
Al =102 maled} mictic female 749
FAo] o|Foz|x] gko} UlFghe] HA =R gk
gtk ol AFE maleol ERsAE £H o)
o] FolA x| gtol MFe] HA=A] gkghrka B
2% Snell and Hoff (1985)<] Z3e} ket
ey £ dFoll A OKK straing] §4484 5o
11~2.8% Aol 2 wlg- U HE & o o
strain®] o] Yo}z g o|F7) U2 F
AAAE dFeldeA] e olgkw THRle]
7 AA7F HA e strain®] WA 5S4 9
FolReAE U AAlgE AFE FHEojor &
Zoltt,

CHAS®} WON strain 10 pptollA 224 1,
68074, 4,0657H, SOS strain 20 pptol Al 1,322
A, MOK stain 30 pptoll4l 3,815702] W+

- =

2 QAL uiepbgo] Wl AAE straindt
Aol mata] a2 chokatAl Uelygoh Lubzens
et al. (1985) rotifere] Aol ¢&d HE
(4~20 %) ol A FA A Eo] FA Velsiela
Busch. £ A¥o)AE CHAS WON st-
raind rotifere] AAol nlEz L Y%L o
oA FAMAEE A dEsdch ey
MOK straindlA £ |EFA FAA4
£o} o &4 Jebdeh. MOK straine S-type
Hawaii strain®] +444&3 W73 4L
2 G4 A4 Jebdeha B3 (Hagiwara
et al.,, 1989)3 Aol UdAJeigict. ezl
A= ZE2 Sotype rotifer YAlE TS
CHAS$} WON straing Y& FEol4] 73
o] Ekor} MOK straine & gHol4
73 Aol =41 FE & 9 strainol] WE
Hol7b &g B4 Uk

E Aol rotifers] 442 strainol] wk
Zpol7b Boy Unkdog AR J3E A
¥k= OKK, CHA, SOS, WON strian¥} 10~
30 pptatele] A¥FoA A& & olE HolX]
o= 342 PUASY MOK straine® T
ager TEE 4 ok = FANYE, $+4F
aela et A 42 ARH]] AE By
FAAAE) EE TAER T A4t
=3 $AEl 2EFE WTH Adtel A
bl I W7 4 M 8% 292
FAE|H £AEL RS vlHlse A
o2 etk

o|9f e ANEE FHAM 2 £ AFoA
ZAE T4 S-type rotifer®] 3434
TEHOZ straind] wel b2 HHAAF o
Folu AMALE Sofl we} & 2HeNE B
oJFil Qlr}, £ FUS FAGAENAE 3
Fol] Xol7} WAS= o] = strainelt} cloneol]
w2 U-2eld} wulrt & doldr gl A
74229l & wiky g wlde] E8lF Qo)
g U Ao WHHr). Hagiwara et
al.(1993a) £ aerationol 2J¢t rotifer®] +4

=

—201—



urE7) - S

£9 Aolg olm] X3 ub QUrh
& AFAF} PUA straine of-¢ F34<

30 pptAlAE mlZ 1,3750417 24" Ax=
XY He S A SelolA iRkt
7o) A3 straine® ¥k, £ OKK st
raine 10 pptoll4 2,0504/mlE 714 £&
YEE ¥of gkl o} Z A strainol™
WON strain-& 722 A4sl7)d0 7H4 A
straind AoE FActHc) ojehFe AnE Euj
EAd| wel AL straing AL roti-
fer] tigufkd v ZAIHelx AAHYL A
olth, ko2& 7 strain® cloneol] WE Wt
Aol gt AFE TR FAFHoE FPE|o]
ok ¥ Fojch

8 ¢

{1 AAAGANA w5523 rotifer, B. pli-
catilis (S-type) 6 strains®] %4E(10, 20, 30
ppvol wg WHTEH PE Z=ARgdh Roti-
fer= 20ml A3 vl R A Nannochloris ocu-
lata® olE 28TolA wjdsgich

Rotifer L5+ OKK straino] & 10
pptellAl  2,050704/mlE el AREL
MOK strain®| 10 ppt2@7oll4 1.028%2 7%
Wkl FA4415S CHASF WON straind
Aio] F&4F =4 JeldA9 MOK straine
dEol 255 =4 Jelga SOS straing
4% 20 pptoll A 72 ¥4 YEk PUA st-
raind MAIYEIL FUAA FAAG4 0] A
veltz g9kst OKK straing 1.1~3.0% <

< FA4AES B3k CHA, MOK, SOS,
WON straing] $3&2 g HETA 10,
4~68.8% 2 UEEAT OKK straine $% o]
o]Fo]x) x| gkttt Rotifere] W73t AYAH st-
rain® ol @A HolE Efch 20ml Al
Ao A 7 =L TS 4L WON
strain®Z 10 ppt 2HFA 4,065/t

ol9} 7o Azlg Hu rotiferd HFIE

A7) aAE gt straing A€z
oo zAo| W3 Aoz TJdc)

2 EH

Duncan, D. B., 1955. Mutilple-range and mul-
tiple F tests. Biometrics, 11 1 1—42,

Guillard, R. R. L. and J. H. Ryther, 1962.
Studies of marine planktonic diatoms. I.
Cyclotella nana Hustedt, and Detonula con-
fervacea (Cleve). Gran. Can. J. Microbiol.,
8 :229—239.

Hagiwara, A. 1994. Practical use of rotifer cyst.
Bamidgeh, 46 : 13—21.

Hagiwara, A., K. Hamada, A. Nishi, T. Imai-
zumi and K. Hirayama, 1993a. Mass pro-
duction of rotifer (Brachionus plicatilis) res-
ting eggs in 50m’ tanks. Nippon Suisan
Gakkaishi, 59 ¢ 93—98.

Hagiwara, A., K. Hamada, A. Nishi, T. Imai-
zumi and K. Hirayama, 1993b. Dietary va-
lue of neotnates from rotifer Brachionus
plicatilis resting eggs for red sea bream lar-
vae. Nippon Suisan Gakkaishi, 59 1 99—
104.

Hagiwara, A. and A. Hino, 1989. Effect of
incubation and preservation on resting egg
hatching and mixis in the derived clones
of the rotifer, Brachionus plicatilis. Hydro-
biologia, 186/187 : 415—421.

Hagiwara A. and A. Hino, 1990. Feeding his-
tory and hatching of resting eggs in the
marine rotifer Brachionus plicatilis. Nippon
Suisan Gakkaishi, 56 : 1965—1971.

Hagiwara A., A. Hino and R. Hirano, 1988a.
Effects of temperature and chlorinity on
resting egg formation in the rotifer Brachio-
nus plicatilis. Nippon Suisan Gakkaishi, 54
. 569—575.

Hagiwara A., A. Hino and R. Hirano, 1988b.
Comparison of resting egg formation
among five Japanese stocks of the rotifer
Brachionus plicatilis. Nippon Suisan Gak-
kaishi, 54 : 577—580.

Hagiwara, A. and K. Hirayama, 1993. Preser-
vation of rotifers and its application in the
finfish hatchery. Proceedings of Finfish
Hatchery in Asia ’91. TML Conference

—202—



@&l wE =4 Rotifer, Brachionus plicatilis (S-type) 6 strains®] WTF A4+

Proceedings, 3, p.61—71. Tungkang Ma-
rine Labortory, Taiwan Fisheries Research
Institute, Tungkang, Pingtung, Taiwan.

Hagiwara, A. and C. S. Lee, 1991. Resting
eggs formation of the L-type and S-type
rotifer Brachionus plicatilis under different
water temperature. Nippon Suisan Gakkai-
shi, 57 . 1645—1650.

Hagiwara, A., C. S. Lee, G. T. Miyamoto and
A, Hino, 1989. Resting egg formation and
hatching of the S-type rotifer Brachionus
plicatilis at varying salinities. Mar. Biol.,,
103 © 327-332.

Hamada, K., A. Hagiwara and K. Hirayama,
1993. Use of preserved diet for rotifer (Bra-
chionus plicatilis) resting egg formation. Ni-
ppon Suisan Gakkaishi, 59 . 8591,

Hino A. and R. Hirano, 1976. Ecological stu-
dies on the mechanism of bisexual repro-
duction in the rotifer Brachionus plicatilis.
General aspects of bisexual reproduction
inducing factors. Nippon Suisan Gakkai-
shi, 42 :1093—1099.

Hino A. and R. Hirano, 1977. Ecological stu-
dies on the mechanism of bisexual repro-
duction in the rotifer Brachionus plicatilis.
Effects of cumulative parthenogenetic ge-
neration on the frequency of bisexual rep-
roduction. Nippon Suisan GakKkaishi, 43 :
1147 —1155.

Hino A. and R. Hirano, 1984. Relationship
between water temperature and bisexual
reproduction rate in the rotifer Brachionus
plicatilis. Nippon Suisan Gakkaishi, 50 :
1481 —1485.

Hino A. and R. Hirano, 1985. Relationship bet-
ween water temperature given at the time
of fertilized egg formation and bisexual rep-
roduction pattern in the deriving strain of
the rotifer Brachionus plicatilis. Nippon Sui-
san Gakkaishi, 51 :511—514.

Hino A. and R. Hirano, 1988. Relationship
between water chlorinity and bisexual rep-
roduction rate in the rotifer Brachionus pli-
catilis. Nippon Suisan Gakkaishi, 54 . 1329
—1332.

Lubzens, E., G. Kolodny, B. Perry, N. Galai,
R. Sheshinski and Y. Wax, 1990. Factors
affecting survival of rotifers (Brachionus

plicatilis O. F. Miiller) at 4C. Aquaculture,
91 :23—47.

Lubzens E., G. Minkoff and S. Marom, 1985.
Salinity dependence of sexual and asexual
reproduction in the rotifer Brachionus plica-
tilis. Mar. Biol,, 92 : 123—126.

Okamoto, S., M. Tanaka, H. Kurokura and
S. Kasahara, 1987. Cryopreservation of par-
thenogenetic eggs of the rotifer Brachionus
plicatilis. Nippon Suisan Gakkaishi, 53 :
2093.

Pourriot R. and T. W. Snell, 1983. Resting eggs
in rotifer. Hydrobiologia, 104  213—224,
Snell T. W., 1986. Effect of temperature, sali-
nity and food level on sexual and asexual
reproduction in Brachionus plicatilis (Roti-

fera). Mar. Biol.,, 92 . 157—162.

Snell, T. W. and E. M. Boyer, 1988. Thresholds
for mictic female production in the rotifer
Brachionus plicatilis (Muller). J. Exp. Mar.
Biol. Ecol,, 124 . 73—8S5.

Snell, T. W. and F. H. Hoff, 1985. The effect
of environmental factors on resting egg
production in the rotifer Brachionus plicati-
lis. J. World Maricult. Soc., 16 : 484—497.

Snell, T. W. and F. H. Hoff, 1987. Fertilization
and male fertility in the rotifer Brachionus
plicatilis. Hydrobiologia, 147 ! 329—334.

Toledo, J. D. and H. Kurokura, 1990. Cryopre-
servation of the euryhaline rotifer Brachio-
nus plicatilis embroys. Aquaculture, 91 : 385
—394.

Toledo, J. D., H. Kurokura and H. Nakagawa,
1991. Cryopreservation of different strains
of the euryhaline rotifer Brachionus plicati-
lis embroys. Nippon Suisan Gakkaishi, 57
1 1347—-1350.

Yu, J. and K. Hirayama, 1986. The effect of
un-ionized ammonia on the population
growth of the rotifer in mass culture. Nip-
pon Suisan Gakkaishi, 52 . 1509—1513.

SEHARK, 1989, TIASIDEREN: & S ILtEME. p. 51
—54. WRERLEY-V F 3 XV R T 4V (BFS
B - PIARR). EEREER, BR, BA.

mE B, 1989, EIEE. p. 22-28. FAEEEEY-
VA IXYRT LY (BEAE - FILANR). HE
R R, K, A&,

WPTE, 1993, LiEHIOFBMMCX 3V 4 I XY T A
v ORFRRAE SR, HZKEE, 59 © 1001 1006.

—203—



