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Abstract

Rotifer, Brachionus plicatilis has been the most widely used as
early stage food organisms in useful marine animals for seedeing
production,

This study investigates population growth, initial offspring, total
offspring numbers, life span and change of lorica length of 3 types
(Large-type, Small-type, Thailand Small-type) of rotifer, Brachionus
plicatilis under various water temperature and salinity.

And the results are as follows:

1. Under the different salinitis(5%, 15%, 25%, 35%), the
population growth of L-type is relatively good in 25T and 29T, The
mean growth rates of L, S, and TS-type are on 29T 0.53~0.71, 0.81~
0.87, and 0.92~1.04, respectively,

2. The initial offspring ages of three types are all fast in high
water temperature and low salinity, They are on 29°C 22,7 hours in 15%
for L-type, 18 hours in 15% for S-type, and 18.8 hours in 5% for
TS-type.

3. The total offspring numbers of the three types are large under 25
C and 29TC. The maximum value, which is 28.3 on the average is shown
on 29°C for TS-type and the minimum value is shown on 15T for S-type.

4. Life span is short in high water temperature and long in low
water temperature, L-type and TS-type has the longest as 13.5 days on
the average in 15T, and S-type has the shortest as 6.2 days on the
average in 29T.

5. The mean values of lorica length under various water temperature,
are 272.85im in 15T and 259.89m in 29TC for L-type, and 165.18m in
15T and 157.77mm in 29T for S-type, but not significantly different
in the experimental groups(P20,05) as 139.94~142,.70/m for TS-type.



I. B &

BE BMEAR 4 TREY SBEEE#Y Udz} dio] wlishEe] 9
ol 4] EMHEMR Riyddo] Fa¥ AAE tFxa gl

rotifer, Brachionus plicatilis — 37]7} WESI: BRe] S4sIH Ak
E&keol 7Hs3ty] dEel Bl Yol BEEZA AFU AMTHY NHEERA =2
wol FAEo firl.

ARl = FER(1965) 71 2012 fFfRol, ®X(1971) dX FRel glol &
AR S ujolyiom, Fukusho #(1985)2 Zd&E2] #fFMoll S-type rotiferE
KEXBS AA3A, ke $((1976)2 HEe FRA T3l $2 BRE
daon, BAAME F - #(1982)0] o3 HES EHEE JY WRY
B - £(1986)8] Wx|of HeYe] MELE VI PR Sl FRH Yol
EEAM $RT v} lr

rotifer?] SMLEMo] JY FHARAME = 0(1980)2] MBS EEWHE] 1Y
el M - K(1985)0] ¥ HolFES AMEE AY WRI UL, A
(1989)efl 2]3] Large-type} Small-type rotifer?] #KMERRo] VY R =k
(1992)¢] rotifer?] gfko] VY PR Ho] 3t}

BAo B HAEREXMo] #3lo Hino & Hirano(1976, 1977), R &
(1978), BRA - XTF(1978), RH %(1978), BM(1979), Kokura &(1982),
Lubzens(1985), Snell(1986), Mustahal 2} Hirata(1991), Hirayama £}
Rumengan(1993) & w2 X 37} Q).

rotifer®] A7] U HRBo] T¥ %= Fukusho 2} Iwamoto(1980), H¥
(1981), Kokura #(1982), Fukusho 2} Okauchi(1982, 1983, 1984), Snell =}
Carrillo(1984), Okauchi 2} Fukusho(1985), Fu 2} Hirayama(1990) 5¢] B.37}
glct.

MABHBRA Y PR &R %$(1985), Hino 9} Hirano(1985, 1988),
Hagiwara &(1993)%] X317} Qli, MANY BEMN S AL HiRs &R
%(1985), Okauchi 2} Fukusho(1985) &2} R 317} Qlct,

Fukusho %} Okauchi(1983)+= HZA Matsubaka city Kongoh {L AOg W3to]
MWl rotifer§ MBS WPRI WPE HE 2 333l



BB vlaE st ATMU Large(L)-type2} /NEUMER] Small(S)-typel
&t

o] BtFolA L-type, S-typex} ¥7 FIAHY ThailandE Small (TS)-type
rotifery 1992do] BRFE BA] H|WASo] RMAERMo iy XMy HES
Aol olFojx Q=] 42 MHolrt. UMHOF S-type RrUix PER(WFR
126.81t14.9um)o] 31, SH o] el KEkIRo] 7Hedivial Bista JUTHEAR
- &8E, 1991).

wpebM o] B L-type, S-type W TS-type rotifer& XKill, W MEES
oS WAy, EFE FERS, RRER BFR $& FAESIL, E3 7 typed
2 WMABERY KB, SHIBEA & JiA A7l HHE FEst KMER
g mofslER2 4 EMMAE o] HEEH oE FEY rotiferE JESHH
gt Bk BHINE T3 +383tAch



I. #¥ % Gk

o] WKl AT rotifert= 1992 44 HEX RNARo|A SWiol MM X
EE: AMEH Ho|LMHRENAS MR Large(L)-type, Small(S) -type,
Thailand Small(TS)-type& A}-Z3%lC}.

rotifer?] BMEBRRES HEZ] 93t 250m¢ 2z EetAIo] 200mee] 3
EBES I rotiferd] EMBEE 107]M/nlZ I ¥ 1597 SFSIHA B
gstedct, kKBS 20+1T, 25*1T, 29+1TC, Z A@EJ WIBEE 5%, 15
%, 25%, 35%E AWt 4AS RBES RESINL, REE 1,800~2,000
lux® HMRES KEstEct. Holx Chlorella?]l ¥U#Ql Nannochloropsis
oculata & EO4KE(3000rpm, 10%)3te]  ERFARMEL  1.0X10°~2.0X
10%cells/m¢ S A stgdct. Hols k= Neubauer Hemocytometer& o]-&3}o] 14
33 KW EHEStd FHsigch rotiferd EEE 4 Eel23Y ntE
pipettingslol 10% it XEwle] FHEY % FHBAR(No. 5608-B)& A}-&3}o]
EEENESIol S 2 ElKet TR = EREE SN

rotifer®] FRHEM(Specific Growth Rate: S.G.R)2 Stein(1973)2] HAE
st WL

2.3026 log(N2/N;)
X
0.6931 t2 - 4

S.G.R =

N M #® t, B o Fi5 ERN
N : 3B # t; B ©le Fi5 AN
XM RI1A
t R R 2H

rotifer?] HERSH, MEFE RHS FWEINI sl AWEBEAN 24
hall®] microplate(3mé/1 hall)§& AME3}dz, 15+1TC, 20+1T, 25+1TC @



2011TE 4718 KBZZAA 2+ Kilte] wiel M MEE 5%, 15%, 25%, 35
%EE EEst] RN 59 RES 1,800~2,000 lux HHEA HREHS
R LB rotifer:= 2} BrHEe] Kiinicl MOREINE 10782 halle]
Ztzh 1708 Y ¥ KBS HAIHcL Yol MNonnochloropsis oculata &
1.0x105~2,0%10% cells/mtE® Qx|slgom ##L 1247 MRS £383lg
t}.

PWER4S 347 MFSE BEsIdon, RAd} BEFHE HolLyA] 124
7t MECE B, Y 8 oju] rotifer: A2 plateo] KA ZAT].

rotifer 327]2] REl: HERKYBE 21 83lgeH, 15T, 20T, 25T, 29
T KBEZZo] E PR, WPE] GRS FHEsI7 43 304 HEY ¥
7t ARENE Zt2} 1007014 wiHste] WEstATh 5%, 15%, 25X, 35%°
BoRE 220 T2 FPE, ¥PE, HEY MRS WP U= 43 RE
7HS 100704 HyHisted BESIA T

MATEE B RS 250n¢e] HZHEetrIE 0|83t EHERRAA
EES AAYNCH EMSBRES 10%, 15%, 20%E FEsid oo, KRB K
B 22+1TE J|EY ¥ X% LAAA X& 2d#), 25+1T, 5U#HFEE 29
T1T, 74xiFEE 3211CTE ERAIA rotiferd] B U WANKE uo}
st Yol KMRBAM WAlolwt Nannochloropsis oculata & 1.5x108~
2.0x10%el ls/meH = $E#A51GS, WK TRZ7IA] Hol& #eiRstA] sich.

K, MORE e HRE rotifer F7]0] Wde] W& HEREE &
E|ZOY A A D EQo](Statistical Graphics Corporation)& A}g3}o
one-way analysis of variance(Nie et al., 1975)0] 2]3] Z} RBREdE WHE
KRE ARERE Stch



m & X

1. AR¥ KX

K2} MoREE Leisl 3 type rotifer§ 15U MRslo njd B
BE REY BERE o2 g

L-type EMR R it 2 HREF FRE Fig. 13 Zo] 5%hExE 20T
of Al I KRS Holtlr} KRk 14U 22071M/ntE MM O], 25TolA
L 9dx] H2 26970A/me, 29Co A= 13U=] 18371a)/me ).

15%BEE 20TolA #% 11¢4=] 2 26074A/m¢, 25TColAME 7T~11¢47}1R
238~25871Al/mt 2 NS, 29Tol A 13YxR] 2|3t 2397]M]/meol] YFic)

5% EE 20ToA] Vgt BES Ho R 1144 3 24671A/nt H 31,
25T 2} 29TCol A= 99U 251 32070A]/me, 24071N]/meo] ©{c).

B%ELE 20Tl HR 1197 23 184714/ne, 25TolA IYx| 308742/
w F3, 29T 7dx] 3 22070/ meo] W)

S-typeol thY HRF MR #R= Fig. 28} 23, SKhilEEe 20THN @ug
BEL Bo|rlr} ¥ 13Uz 23 44470A/ne Q3L, 25TojA 9Y=l 1 594
7iM/me, 29T M= 3Ux] 22 42470A/nlE BQ F M2} RPslo] KR 15
dzf 22370/me7} LIE}NECE

15%E s 20TCollA 2% 109x] A3 354714/me, 25TColA = 9U=] 76971
/nbE BQl ¥ EASIAR, 29ToA L= 3YUxl 43670/t E B F M2 B
3= Z¥& EAch

5% = 20TolA R 134x 2 41671Al/me, 25TojM = 9YU=] 2
72170A)/ntE BQ ¥ 10YxBE EpHon, 29T ME 3Ux] 231 45874M]/
g 2 F A2 WPste] BR 15U 22070A/n87} LElHTE

BREE 20CoA X 14Ux] M3 23874N/wlE B Zt RREA 3o
7Hd @2 ¥ B3, 25Co|AE 9Ydx A3 60671A/nt H32, 29THME 3
Azl 22 43470 /meo] LR F MR 15U o] 20270/t 2 ZHABIY L

TS-typeo] ti¥} EMF KR KR= Fig. 32 T3, SKEE 20ToA XK
13¢5} 213 1,16370a/m¢, 25Coj M= 15¢%] 1,261702/ntE BPOny, 29T



ol 9=l 22 1,12971A)/mee]] 3T

15%EE 20ColA 3% oY=l 23 92174A/me, 25ColME 1149 22
1,0087]M/méE R, 29ColME H%¥ 11U5] 1454700/t 2 BMAME LEL
yich

5% 20TolA] 3% 1447 2 1,094704/me, 25TColA & 6=
88571A/mE R, 29TolA: 9z 999714/l 2 BAME B F ¥}
v B3%& UEetdrh

BREE= 20ToA K%k 13¢2] 2 99471A/m¢, 25T 1295 1,057
A/ weE B ¥ BhPon, 29T 7dx 1,0087H 2 RAMEE Hol
F =y &LE2 Bl
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Fig. 1. The population growth curves of L-type rotifer, Brachionus
plicatilis cultured at various water temperature and
salinity.
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Fig. 3. The population growth curves of TS-type rotifer. Brachionus
plicatilis cultured at various water temperature and

salinity.
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2. REAX

L-typeo]] ¢lo] RRRMEE Table 1.2} Fig. 4o YelWla, 2zt ARES 3o
BA BREES BH5%EE AHslas 2 ARENA 29T A BRAME ety
Tl 2t RBEI FHRERS 25T 29ToA 0.53~0.718 HEZ 8L Y
Elylen, 20T 0.26~0.388 W& S Yetdlch. B BEES 343
o2 29TojA K® 145 RAME Holcirt 2t HPste BREXMAE vz

¢ BYE 24

K BEEM =& MR Aolo iyt FEERE KR KB 95%T
ZollM HHETE BEHA UL, Uz RRENAHE 20T 25T, 29TA}o]

ol HEMolRon, 25T} 29T Aol = HHEZ BEHR] aurh

Table 1. The maximum and mean specific growth rate(S,G.R) of L-type

rotifer, Brachionus plicatilis

Salinity Temperature
Division (%) 20T 25T 29T
Max. 5 0. 40 0.95 1.40
S.G.R 15 0.47 0.91 2.04
25 0.61 1.10 1.08
35 0. 46 0.86 0.93
Mean 5 0.26" 0.54° 0.53°
S.G.R 15 0.32° 0.56" 0.71°
25 0.39 0.59 0.58
35 0.32° 0.53 0.57*

Different superscripts indicate significace(P<0.05)

Table 2.2} Fig. 50 YEIH S-typed] [RE S B HAHog 20T, 25T
of v 29ToA &2 & YelWlon RARRES 25K%E, 29ToA 2.062
2 BAME Yeldol. FHERE HHE 29THA 0.81~0.872 A e
3, 20CelME 0.17~0.3622 W2 & Yeldch HM RREL 2¥ 29T

_11_
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Fig. 4. The specific growth rate curves of L-type rotifer, Brachionus
plicatilis cultured at the various water temperature and salinity.
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oM Zt MHMENE X% 292 3Ux] BAME YelAY, 2 F RP3to
1047 E = RE BEM ¥ KRS 2ol AUth

KRR BEEMO otE R ojof tiyt FEERE KR 29T 20T, 25
T Aol HHZE7L BEH AXITHPL.05), 20CTe} 25TAlojo A= 35%E
E A3t FEEI BEHA durh

Table 2. The maximum and mean specific growth r‘ate_(S.G.R) of S-type
rotifer, Brachionus plicatilis

Salinity Temperature
Division (%) 20C 25T 29T
Max., 5 0.51 0.85 1.80
S.G.R 15 0.57 0.83 1.90
25 0.51 0.98 )
35 0.32 0.87 1.75
Mean 5 0.31° 0.48" 0.82°
S.G.R 15 0. 36" 0.53" 0. 85"
25 0.31° 0.57 0.87°
35 0.17° 0.52° 0.81°

Different superscripts indicate significace(P<0.05)

Table 3.3} Fig. 6o LEPA TS-typed] MERS ZE BERMAY v23
e BERS Ho|i Ui, BARERE 25%E, 29THA 2.082 BAME
UElch FEEEER Hos 29ToA 0.92~1.042 2031, 15T ME 0.58
~0.828 uigith HMEERS X% 342 497 BRAMA €3y olF WP
3= Zyolalch

KREEEM 31 KK 2ole tiyt HFRERE BR SHES} 25K FolrM=
95%4-Zo X FHE7 BESA WU, 15%E} BREAME 20T} 29T
Atolof A HREMOILIL, 25T} 29CAIolol M= AEE7 BESA Astrt.

_13_
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Fig. 5. The specific growth rate curves of S-type rotifer, Brachionus
plicatilis cultured at the various water temperature and salinity.
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Table 3. The maximum and mean specific growth rate(S.G.R) of TS-type
rotifer, Brachionus plicatilis

Salinity Temperature
Division (%) 20T 25T 29T
Max. 5 1.36 1.63 1.84
S.G.R 15 . 1.70 2.06
25 1.09 1.45 2.08
35 1.20 1.06 1.69
Mean 5 0.82 0.84 0.95
S.G.R 15 0.63 0.76% 1.04°
25 0. 69 0.85 0.94
35 0.64" 0.63%* 0.92°

Different superscripts indicate significace(P<0.05)

_15_
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Fig. 6. The specific growth rate curves of TS-type rotifer, Brachionus
Plicatilis cultured at the various water temperature and salinity.
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3. WX

Kz WoBmE WE rotifer? 2 EEKO oyt HIF EEKS X
2 Fig. 6, 7, 83 gt}

L-typeell Qlo] 15¢3te] EBRHMES 2 HRBRE(5%, 15%, 25% 35% )3l
T IR 20To A 22~30% 3L, 25ToME 17~20%, 29ColME 15~23
%2 20Col A HIPRo] &3, 25T} 29T M= FAISIATHFig. 6).

S-typed] Z-¢ EEHMTL 2 AREI FHRPR W= 20T AN 29~
2%, 25ToM 16~22%, 29T My 16~18%E 20THM HFFRo] &9k
3, 25T9} 29To M= fASEA YElsicHFig. 7).

TS-typeoll olo| BREMEY 24 AREI FHHEMPES 20THN 28~32%
A3, 25TolH = 15~22%, 29To = 12~14% 8 20TollA #FFRo] w1,
29TColl M= Walct,

4. PERS, BEFK We

WORES 5%, 15%. 25% % BHEESE HP32 24 HoRENE KB
& 15T, 20C, 25C W 29C&E o] rotifer?] #ERS, MEFE, RO
FEY &R theat 2o

WERSS pLfFae] KR2 =Hol EMSi midd 7ix FERME
MHE R Table 42} Tt}

L-typeo] 3lo] 2} HREI P WER4LS 15T, 20T, 25T, 29TojAN Z
2} 107.7, 66.9, 35.6, 23.8x]7to]gdcl. WERSo] 71 #E HRBELS 15%
E, 29CoM 22.7A120]d, 71 &S RREE 35%E, 15CoA 122,.44]3
o]t}

S-type?] i FWER4HL 15C, 20T, 25T % 29TCox 2z 135.4,
59.2, 31.8 @ 24.3x7ol%x, 71 wE RBRELS 15%E, 29T A 184] o]
dom, 713 w2 RBRELS 3I5%E, 15T 161.4A1t0 8 L-type} KA
ZB¥eldrt.

_17_
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Fig. 7. The percentage of egg-carrying L-type rotifer. Brachionus
plicatilis cultured at the various temperature and salinity.
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Fig. 8. The percentage of egg-carrying S-type rotifer. Brachionus
plicatilis cultured at the various temperature and salinity.
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Fig. 9. The percentage of egg-carrying TS-type rotifer. Brachionus
plicatilis cultured at the various temperature and salinity.
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Table 4. Initial offspring age of three type rotifer, Brachionus
plicatilis cultured at various condition

Initial offspring age(h)

Strain Salinity
(%) 15T 20C 25T 29C
L-type 5 121.3+28.3 72.8+59 40.7t9.8 29.6% 7.6
15 91.8+10.6 71.4t4.4 34.0%£6.3 22.7t 2.2
25 95.3+22.7 59.0+4.2 31.0%£5.4 27.6% 3.0
35 122.4110.8 64.2+4.7 36.619.0 33.2% 4.6
Mean 107.7+18.1 66.9t4.8 35.6+7.6 28.3%+ 4.4
S-type 5 138.2+26.7 52.4% 8.5 36.8t12.3 24.0% 5.6
15 119.4+10.9 53.4+ 7.6 26.3t 2.5 18.0% 3.9
25 122.4+27.9 62.0£20.9 31.6* 6.2 256+ 6.2
35 161.4128.0 69.0+21.5 32,6t 3.1 29.4% 9.8
Mean 135.4+23.4 59.2+14.6 31.8t 6.0 24.3% 6.4
TS-type 5 89.6+14.6 29.4+50 26.3+ 2.5 18.8t3.6
15 97.8+10.3 40.8+3.9 28.6+ 4.9 21.6+3.0
25 135.8+18.8 42.7+3.5 36.8t 9.4 22.0+3.2
35 165.0124.9 49.2+8.7 45.3t11.1 24.916.9
Mean 122.1£17.2 40.5%5.3 34.3+ 7.0 21.8t4.2
TS-type2] HRBEJ Ty WERKSLSS 15T, 20T, 25T, 29TojA =z

122.1, 40.5, 34.3 9 21.8A|3told L,
18.8A|Zto]gl o, 71% %2 HBEL: 35%E, 15To|A 1654 L2 S-typeo]

U L-typeRClE o gt}

PHMLFR 17132 &8 MEFES Table 59} Ut} L-type? ZA$ 15T, 20
T, 25C @ 29TCoM 2z} RREHN Ty MEFKE 22 7.1, 20.7, 15.1 9
19. 77182 Uelgton 25%E, 20TolA 24, 17N 713 U EFEE 24

3, 5%, 15ColM & 4.770XZ 718 A2 & Uepdch

_21_
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Table 5, Total offspring number per generation of three type rotifer,
Brachionus plicatilis cultured at various condition

Total offspring numbers(ind. )

Strain Salinity

(%) 15T 20C 25T 29C
L-type 5 4.713.6 20.6%8.3 12.6* 4.1 21.8% 3.0
15 10.7+3.4 18.0x5.0 18.0%* 3.5 19.0%= 6.0
25 5.8f1.8 24.1%5.0 17.0% 3.8 19.1% 2.0
35 7.2+£0.8 20.0%4.5 12,7+ 2.0 18.7+ 5.0
Mean 7.1£2.4 20.7£5.7 15,1+ 3.4 19.7% 4.0
S-type 5 4.3+2.1 18.9+4.7 36.5%13.2 29.0%10.0
15 48121 17.819.1 220 7.5 23.1%12.0
25 43%+1.7 7.1146 25.0x10.2 26.8%12.0
35 1.8£0.9 4.0x2.5 22.6% 7.7 18.9% 7.0
Mean 3.8%x1.7 12.0%5.2  26.5% 9.7 24.5%10.3
TS-type 5 7.1£3.6 23.816.4 32.1%15.6 31.3x12.0
15 11.0£4.0 21.0x3.7 26.0%13.2 32.4%x11.0
25 7.8+2.3 22.1%2.1 27.8t 45 29.7%12.0
35 5.1%1.3 13.3+4.4 20.6% 8.0 19.7 7.0
Mean 7.8+2.8 20.0t4.2 26.6*10.3 28.3%10.5

S-type?] Z} RREI T4 MEFM= 2t} 3.8, 12, 26.5, 24.57\M4& 4
Ejston], MARER 25T} 29CoA SEsIg, EXKBER 15C2} 20T
A $e e Yeldrt

TS-typeo A& 15CTE AP Uz kRZAAN &2 YL Eoy,
29TolA F¥ 28.37I1ME BEMEE tebdct

Z WMORE & KB rotiferd] WML Table 62} Url. L-typeo] 3l
o] 15T, 20T, 25T, 29TColM Z HREJ F¥H WA 4z 13.5 12.8,
7.8, 6.59% Yelgton], Reo] 7Y BWAUY HREL: 25%E, 29T, 7}
2 Zdodd AL 35%E, 15THrl.
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Table 6. Life span of three type rotifer, Brachionus picatilis
cultured at various condition

Life span (day)

Strain Salinity

(%) 15C 20T 25T 29T
L-type 5 13.9%4.0 12.0%3.3 7.0£1.5 6.7%2.1
15 11.7£2.6 10.8+2.0 7.6%1.1 6.1£2.3
25 11.9£2 4 13.7t4.0 8.2%0.8 5.56%1.4
35 16.314.3 14.612.4 8.3%1.9 7.5%+1.9
Mean 13.5+3.3 12.8+2.9 7.8%1.3 6.5%1.9
S-type 5 11.1+2.9 11.9+2.8 8.8*+2.8 6.6%*1.5
15 10.3%x2.2 8.3*1.7 6.9%2.2 6.4%2.0
25 10.1%+3.4 6.3%3.1 7.0£1.7 6.4%2.1
35 10.1%3.1 5.7%£1.3 7.6%1.9 5.4%1.7
Mean 10.4%2.9 8122 7.6x2.2 6.2%*1.8
TS-type 5 11.1x2.7 9.714.4 7.4%1.7 6.3*1.8
15 12.5%+3.8 10.0+2.4 7.41£2.8 7.4%1.9
25 16.3£2.6 11.1+1.5 8.9%*1.6 6.7%x1.6
35 13.9£2.5 8.7%1.1 8.4%1.4 5.3%1.7
Mean 13.56%£2.9 9.9+2.4 8.0*1.9 6.4%1.8

S-type?] Z¢ RA— XKEZdojM Z} AREN T ¥H2 22 10.4, 8.1,
7.6, 6.2¢ ¢£o2% WABLE 45 Wiol B, EXBAME LA ey
o 5%, 20Ce|A 11,942 713 Zacl,

TS-typed| Z 4= T2 KBRA%A 2 AREL T4 ®HS 242} 13.5,
9.9, 8, 6.4YE UEelton, ®Mo] 71 BAUD AMEC 25%E, 29ToA
5.3 o]glx, 71 AW HRREE 25%E, 15T 16.3¢0]2c).
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5. Killz Waol ©E 279 Mt

2t KBZZoNM 3-type rotifer?] WHRE, WFHS MRS Table 73}
Fig. 103} gt}

L-typed] i WHF RS EAKEQ I5STRAM 272.85+2]1,65mB A B/AMI}
UEIR I, RARY 29CEAM 259.89+22. 77mE A M/MEZE UEldich K@
of ot WHK HEKS xlojo] ciyt FREME KE 15T 20TCEME 95%
o AEEZ BEHR YAAT Unx] RREMAM = FEaol o).

S-type L-typeZ} mlX7ix|2 15CTES|A 165.181+12.61m2A 713 2A
Uelton, 29TE A 157.77£21. 0124 B/ME7ZF UEelgdch HEERE &
R ISCTEE 93 20T, 25T, 29CEDME= FEEY) BESA AP
0.05).

TS-type2] HMEAY WHRS M= 15CEA 142,70+17.28mZ 7}3
¥ el A REMA AN FEEE BESA] 9UcHP20.05).

Table 7. Lorica length and lorica width(MeanxSD) of three type rotifer,
Brachionus plicatilis cultured at various temperature in 35%p

Temperature( T)
Strain 15 20 25 29

L-type L.L 272.85%21.65" 269.72+17.89° 265.64+19.34° 259.89+22 77°
L.¥ 177.06+18.64" 177.21%17.16" 174.26*11.63" 167.02t13.67

S-type L.L 165.18%12.61° 158,46+19.43° 155.51+18.31> 157.77%21.01°
L.W 130.03%11.72 131.111+16.42 129.97+15.59 126.91+12.16

TS-type L.L 142.70117.28 137.741+14.30 136.941+24.24 139.94120.35
LW 114.24+14.87° 113.71%13.44* 110.97+15.09" 102.33+12.22°

Different superscripts indicate significace(P<0.05)
% L.L: Lorica length(um), L.¥W: Lorica width(um)
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Fig. 10. Distribution frequency of the lorica length of the three type
rotifer, Brachonus plicatilis at different water temperature.
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W ME S WPR, WTFHE, HE RS Table 824 Ucl

WMoOBMEHN WFRS HEL EH L-type2 SklclAM Fig WPRo| 287.20
116.64m=E 71% A JetdAR 2 AREI FEX= BESA YoUcHP2
0.05).

Ju S-type2 T WHRo| BbKEAA 167.21£10.70mZ BAME 2
Ql Wi, SKHEAME 161.74110.43mE HAXE Bl Z RREY oe
FER 2489 ol iyt FRERE KR ShES} 15%E, 123 25%E
o} 5% Alolol M= 5% 4EAAM AREZL BEHA UAAT, 2 3] AR
B’ Atolof M= FEEI BES T

TS-type> Bd WHKo| 5% MM 150.61110.16mE RAME LEho|
15% B A= 141.80110.23mE A& Hrl, ®FR MR xlolof tjyt
FERERTE KR BKELL 5%, 15%, 25%E AloldME 5% FFoA HES
7t MEEHA LY, I 4o RRE AoldM = FEE7 BES A UUch

Table 8. Lorica length, lorica width and egg diameter(MeanSD) of three
strain rotifer, Brachionus plicatilis cultured at various
salinities at 25T

Salinity(%)
Strain 5 15 25 35

L.L 287.20+16.64 286.70*x12.41 285.19%+19.13 282.461+18.93
L.¥ 207.17%17.66 209.48111.27° 200.50+16.26° 194.69+13.96°
E.D 138.18% 8.54° 135.62% 848 138.06%15.42° 129.30* 8. 89"

L.L 161.74%10.43" 162,17+ 9.83° 165.70%+11.59* 167.21*10.70"
L.W 134,88t 7.91° 136.17t 9.99% 138.18+10.39% 139.47+13.14°
E.D 76.42t 7.41° 74.76% 7.77° 76.82% 7.71° 79.06% 8.99"

43.231+14.49° 141.80+10.23° 144.25+17.73° 150.61+10.16"
16.92+11.10° 113.60+10.00° 111.56+14.00° 119.25%+ 8.01°
75.91+12.16° 71.19% 7.24° 74.73% 8.74° 79.04* 9.60"

p—

Different superscripts indicate significace(P<0.05)
% L.L : Lorica length, L.W : Lorica width, E.D : Egg diameter
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6. WA B

WOMEE 10%, 15%, 20%= MR ¥ KBE 22ToM 9Yvtey 35TE
MM3] FE5AIHA S-type, TS-type rotifer§ 10UFQ HBITM MANFKS
FEY KBRS Fig 11, 129 Zt}

S-type?] %% rotifer?] BEREME BR 5UXFE KBS 22ToN 29TE
M3 AeAll gR, 7Y 2 ABERITH 13070 /me, 157704 /me, 167704/
w2 @Mt oy 6 FEE ¥PstE F38S vehlch

MASS 2 ARECAM BR SUxivE BENSH, ERUMSL WA
B= 10%, 15%, 20%olA ol 35 1,3870, 178, 0.757) 4cl. (Fig. 11).

TS-type?] 7% rotifer?] EEEME 10%, 20%EA= X% 6Uxj 2z}
231, 26970A/me2 UEIRLD, 15%ES] 7= 3k 55U 16571/t Mins}
dovt 7d# e = EP A

AT BR 5% BEEEGOn, 10943 HEY BE HAFES 10%,
15%, 20% oA mew ZFig 2,0470, 1,2170, 0.71708 S-typeolAl$} ulaz}z]
g EMOEAM Wol HE s CHFig. 12).
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Fig. 11. Survival number of S-type rotifer, Brachionus plicatilis and
mean number of resting eggs according to increament of water
temperature at various salinity.
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v, # £

rotifer® REMOE AMER3I HH KEB® B oldEES

A o] &8}7] s rotifer Mol 9lo] &My Kt T WHEMRO 3
3 ZEY fidke] Wasich

uty o rotifer?] WMol BEL nx: MEEHOSE WMEE v
slo] AE, MORE, KE, HE4LEW $& E 4 ACHEA - FiL, 1989).

REMRE ENLEdN 3 Yol HAEE rotifers 37| Swall-type}
Large-typeo| ™ o] Bf%toll AH&¥t Thailandp Small-type2 1992'd Thailand
old YES AX BASGoH, ofZ7lx] ML Mol Y HEBEE A
9= AFo|r) o]y rotifer: BN #H&2 BM#AR JIT ER
Z Ro|x 9 tHYufera, 1982 : Fu and Hirayama, 1990).

rotifer?] 43, &Ml K@ze] BAE HE3l= PRgolA] BEM(1979)
L Aaste ko] rotifer?] WML FAYct 3193, Hagivara ¥
(1988)0f] 2)3hA S-typeo] Z¢ 30Toldolld ol B3] HRMOo=
Baslgon, Kokura %(1982)2 ZFEily WFkol AT FRoM EREKo
L L-typeo], EABMclE S-typeo] FLigicta Bt

Z11(1983) 9} REBT - ZFNIL(1989) %2 25Tol4te] WAE WEMolM=
S-typeo] &L HMEXS Ho|z, WA EXE HeolME L-typeo] ST
RES Belria stdon, #M(1989)& 22~27TC2] XMl BRBolME
S-type?| FKE®Ro] Tl 3Tl

o] BigolM T BREL L-typeol oiA kil 29T2AoNA Z B
WERo]A 0.53~0.718 UE}LSL, S-typed 0.81~0.87, TS-type 0.92~
1.048 Ueh} sMol mExIol7t F3islo] BABEAoM S-typeo] L-type
of uls] mkfEol BXBlo gloilre] Ml dxistsct. 28U L-typed 20
Tol ]3] 25T2} 29T &2 BERS o EABIMN RRol B 3ir}
= Z1(1983), REAT - FL(1989)2K= ti&e] xlolE uddAY 4+ gt
(Fig. 1~6, Table 1~3). o]o tis}o] 2|2 Hirayama #(1993)2 rotifer?]



RRMAHES KBAE atlAl 2 A Yok Bt glo] e iyt
zAstolN AEY Weyt orin AzMEch TS-typeo] 79 %MAo] e}
mRGol ANMERE U 4 AU JsdE Hold 4 Ut

Mustahal 3} Hirata(1991)2] #3l M4 HHME#: KBS 53 L-type(YL £)
2 T}E #ol nj3] EMSY EHS 2F 52 ElEES Ushiol KMEMR
of g ol WAY 4 iz Hach o] HREAMT ML MEE
o2 RExPo]= S-type} TS-typeoll Qlo] 20TollA WA MEER HE=ET ¢
Agjgix|ut, L-typed WIS MER AREI BESA ot olE9] Eaet &
x| st .

Fig. 7~9o] Uehd ke B 3 type BF Aol vl3l EXRY
42 w7 Uehdth L-typed] 2% zt BIOME B < PR A
ol %% AL Bdoul, S-typed} TS-typeo] lolx& 25T} 29T
uis 20ColA] VA sHA Erh. #(1989)%= L-typez} S-typeollA ztz} 22T
9} 27ColN &L RES HAubA KX K] oM EARRA2
T), EMS(10%, 15%)U4+F &4 Uehdrlz 2agsd, o] #ReMxE
EAR(20T)ol A HuFPso] A Uehch uwehd Ml g2l 1Rz}
o] TAE= 2cA| HEMKET UERA gl BM(1979)& Kild 20TolA
25C71A] 5o AA AAAoT ASAAE B4 Y KWM(23.2C)E
R RWEo] vl SR Eria B a3ct

Zt ABRAoA WER4S4S B 29To]A] L-typed 28A|Zt, S-type
24417, TS-typed 22A1Zt2E TS-typeo A 7}3 whEA Uelydtsl, 15TelA
L-type 108A|Z}, S-type 135A]2F, TS-typed 12242t L-typeo]A 7}
2 wl2A @sjgon, 3 type BF EHAEoIA Hton, EAEo= 7
42 AQgs] 3 AL RrKTable 4). o]y KRE Mustahal §
(1991)2} 7£(1992)¢] BAE KR FAIY Z¥E Uehdx olrh

o] ABA = Mustahal 2} Hirata(1991)2] W4 MEME KWl
EWMHOIN w2, HMLZAAE WA el L-typeol] SlojME
rotifer ©] R#kol whal eizte] 7} Acia I, T(1992) EMLSE
15%EoA 3 type BF &A Uelycle 2asia gk o] FRoME
S-typez} TS-type?] ZA-$ 25T, S5%Eold Zzt 36.5, 32.17|A& EA3,
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BAKEA L 22t 22.6, 20.67AMEF Ro] EMSEAAM tid WA el
t}l. 28U L-type 5%, 35% oA ztz} 12.6, 12. 77ME v Y&
X ArHTable. 5).

Mustahal #(1991)¢] BEEHISC] A BARIAME L-type, S-type BF
25Tol A ztzt 2470, 2374AE SESIEAT actr] &xof el & o]
= Aslx] okt Rayar, AR (1985)2] L-typeol]l #{E d¥ol
AE ol9} RAIR #EE gt o] FHRolME L-type 20ToA 2174
A, S-type 25TColAl 27AMEAM A Uelden, TS-typed 29TolA
28.371M 24 3 type FolX BAME Uelich

olg¥t KEZS E3AM TS-type Ell, EMLZANME & EFKE
Hof L-type, S-typeol u|3]| BREEMHo] Hcia cisny, gfo3 HREHME
RS BRHNY J-o BHME FEY AET} o|FojAo} ¥ oz B
"l

gutq o g rotifer?] WAL HABXANNA I, EABZHAdAE=
Actz dA Yt Mustahal %(1991)0f 2|3} HWARo| ohE rotifer
o] WML L-type} S-type 2F EABM(15C)o)H HAB(35T) Brle 2~
v BEWActe 2 astsct

o] BIE RHAAS L-type 2zt ABAT 13.59, 12.8Y, 7.8Y, 6.5¢
2 mABoR Z4E Aol Bris Aol UFHAUL, S-type oM E 15T
oA 10,492 718 Zgden, 29T 6.2¢dZ 71F L A& 2d3,
TS-typeoll S1oJME 15CTE 29Te] ®l3] BF 28B = WMol LA ey
A7) #ig5el dx|3tar QUcrh(Table 6). L2]il Mustahal 2} Hirata(1991 )2]
B3 WMoEEE KWolA S-typeo] H]3 L-typeo] o] Aciy R 3}y
2, 7(1992)2] BRAME ol9t FAIRt KRE Ra¥rh o] KMo
L-type} TS-type 6~13¢E H|5Y WAL EQJ ¥HH S-type 6~10¢E
A Ueld o] Bael dXA F3olHdcLt.

da] rotifer?] MPH N #AFol A REMKE MHLE AT
UAG AL BEFRY Ofo] /FA & FFEo] 0.6~0.7m2]
HEIRE BNt Mol 2lo| rotifer?] 37]7t MEALE A AEHI Ut}
(BRE, 1973). 22 rotifer?] NE®ZolL} ¥R Hiko] ulel 27]8] M3}
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wadsla glo] MEAM MHERER o] Mol At HUFstA ciNsol ¥
aiﬁi Aztslo] o] HEE B vl K2} dE=Aslol A 27| W3

E AN} Table 7, 8).

Fukusho 2} Iwamoto(1980):= R4EEHS F3 R —8ol 2o 271U HeEl
7} #3sle BRRBEB R (cyclomorphosis)o] 'HAA3ta, BAR mESHEAA
5 A77t HRAE HBrhe AldoA KiEM{L7} rotifere] A7E 2¢3h=
F golojzlz Ryt EI o]lEL XEMAMS ME, rotiferd] MMM
B, FRétFo] gtz WFRS Z771 Hcke Hast dch(Fukusho
and Iwamoto, 1981).

Snell (1984)2 WHRRS Zvle ZEAHSE RMWKA BR 23 A
AW K@, WMo, Hols9 ﬁ%B‘J"l BRS 2 43 nxA] decin
B 3%ty H]3}od Kokura %(1982)2 WHRS ZE#iM{k: L-typeo] 267.6(6
4)~293, 7m(12%), S-type 175.7m(79)~214m(114d) A Kildo] we}
NS 28E AFstact. o] KMolA L-type2 15TolAM 272, 85/m,
30Toll A 259.89mE UE}RESL, S-typed 165.18m, 157.77mo & EAKE3}
EABAolA FEET BEE ALY TS-typed] ol HFEEI BES
2 o= Zog ol WHFRS AJo nxE Kille] 4B rotifer typeo]
ol R&ES 2t odrin dZEch 3 MoREY 4 #RoM=
L- type% A3 2 typel] WKL XRo| S ABHERE KR FENY

2 @ MEC 2% 272 WHEI dold £ & ATV HRE BH
%ll:}. oluto] rotifer?] A7]o] FVE F+= ANHEEOZE HE] Hm
{t.(Fukusho et al,, 1981)%} Holo] ME(RA - XT, 1978) ¥& A F3l2
olo] olof ti¥ FHMT FHIRMA 7L ol FolAol A= BZHc].

ol#M|7ztx12] AWt WRKERE ol MK BMEde A wel rotifer
o] 3718 ARMLE ZHo| 7Hsslicta Bl

rotifer:= HEE, WO RE., N, EREE XARES AS8A BE
RERTFRS AW EXo o3 midEm MrEmS Aines s
3l REAY VAZASojE MiEEMOE AP MABS 48
(#REE, 1983 : Hino and Hirano, 1984 : Snell, 1986).

£ - K(1985)2 MEE 20TU2le] KL 28~29CE A5AA WA

_33._



H4E& VUY ER 3¢ 28TE A5A2E&d FAHACT 2ads 9l
tlh o] HRoIME HABIANMY WAL BRE MEYD #R ¥R 54X
29CE FoAASH MAMNo] BEE2dem S-type, TS-type] 10%MEoAA
o 1.3870, 2.04% EMPEA Wol W@ ATKFig. 11, 12).

Hino 4(1984, 1985)2 WMAMBRE WEN:= 713 2% 2dL Kl
o2M F2 BEAR M ¥HEHI, 25To|Y HABZAdME achz|
AyE o|X|x] Rl Yoof, Hagiwara #(1988) L-typeo]l o] 15T,
1% Ao AN BERLE] 713 EUriz BE3sidcrl. o] KRoME
L-typeoll A= RANBol BEEHA Yt

ol ¥ BRE T3 HZ WAl ¥ FEfAFOl BHAL U= AH
o EAR ZANME MAFE BEAIA rotifere] BHEHFS ¥ 4 oo}
o 1 E#IF Al E3 rotefer AN BWS artemia cystir} 27|
Foll U §3& A& &7o] +8¥ 4 232, PMEXRTmAME 23] &
Zog dajx SrHFKH %, 1985 : Lubzens ot al., 1985).
o2yt #HolA Hufl rotifer?] AMMEERF KEMN MRETEI ol
Al el AR EXNCE MAYNCH R e SHEES ¥ 5
g or EHHCL

o & rfr



v. B B

BEANE SEEE & PUENE EREHE "ol HAEI e rotifer
Brachionus plicatilis 2] Large(L),Small(S),Tailand small(TS)-typeoj tj%t
AR, MoREI ERERE WERS, B, MEFK 27183 2 BAPW
B Sol 3] MEY BHRE o gk

1. 2 S RE (5%, 15%, 25%, 35%)cl @& L-typeo| BRFBMERES 25T
9} 29TojA BlZY BFY RES HFdom FHRERS 0.53~0.710]%
31, S-typeZ} TS-type2 29TofA 2z} 0.81~0.87, 0.92~1.04c}.

2. PERSE 3 type BF EMS, WAKB2ZojA w3ton L-type2 15%
BE, 29TCo A 22.7A 2 S-type2 15%EE, 29TofjA 184]2t, TS-type2 5
%BE, 29TollA 18.84]7to] L},

3. MEFHE 3 type BF 25T} 29T xAstol o Bk, TS-typeo] 9lof 29
TolM Fi§ 28. I7IME MAME YUeElWliL, S-type 15TAAM 7MY W EfF
pE UEhdlch

4, B WA E B3, EXBEAAME 2Ao L-type?} TS-typeol 4l
o] 15CA F#g 13,548 7} A3, S-type 29CAA B 6.2¢ 2
7+ &tk

5. Kol I BT WHFRE L-typed] Z-§ 15TolA 272.85:m, 29TolA
259.89m, S-type> 15TolA 165.18m, 29TOlA 157. 773 BEER] #
Eyolg oL}, TS-typed] A4 139.94~142.70m0 2 HEHM HFHEL= &

2= Wsict
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