Journal of Aquaculture 10 (2) : 219~225 (1997)

wWjokz7 o) w}E Rotifer (Brachionus plicatilis) 2 233 37143}

HEE - ARA - HH2 - Sl
FHAENE SN, At S4dE

Growth and Size Variation of (Brachionus plicatilis)
Reared at Different Conditions

Hyun-Jun Kim, Jeong-Dae Kim*, You-Gill Choi, Young-Bae Woo
Dept. of Fishiery Development, Dong-U College, Sock Cho 217-070, Korea

*Fish Nutrition Research Laboratory, College of Animal Agriculture, Kwangwon National
University, Chuncheon 200-701, Korea

The growth and size variation of rotifer (Brachionus plicatilis) were examined at the various
water temepratures ranging form 18 to 36C and under continuous light condition. Either
Chlorella ellipsoidea or m-yeast were fed to rotifer as a food organism.

Compared to large-type rotifer fed on w-yeast, those fed on C. ellipsoidea generally showed
higher growth at 7th day after starting culture under the water temperature of less than
30C. Above such temperature, the large-type rotifer fed on w-yeast showed higher growth
rather than those fed on C. ellipsoidea and the maximum cell number reached 1,420 ind./m¢
at 36C, whereas when the small-type rotifer was fed on w-yeast, its maximum cell number
was to be 1,669 ind./m¢ at 34C. The striking decrease in size was found in large-type
rotifer which was to be 112.1 uym (initial : 202.0 ym) when they were fed on C. ellipsoidea
at 34T for 5 days after starting culture. A great increase in size from the initial of 157.0
to 201.3 um was shown in small-type rotifer fed on w-yeast at 20C for 5 days. The present
results demonstrated that size variation of rotifer could be controlled by changing culture
temperature.
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ultra small-type (length 144.8+ 18.2um, wi-

olFe] FEAAA %7 Ho|WEE rotifer
(Brachionus plicatilis) 7} '‘d8] AFgE|a Qlch
a2y, ofF9] fAe] 2l o] AHE AR
rotifer®] 2717} §l9] IZ7|¥} § 729 43P
07 3 27|l Aozt fi-d 4= ek

A rotifers large-type (length 195.2+ 26.
8 um, width 143.7+ 20.4 uym), small-type (le-
ngth 163.4+ 25.7 um, width 129.4+ 23.0 pm),

dth 119.5+17.4 ym)¢ 37kA2 FE=3 Y
2w (Fukusho and Iwamoto 1980 ; Fuku-
sho and Okauchi 1982, 1983, Snell and Ca-
rrillo 1984), ©1R & 7|22 ge AgEol
#Pstedz) 3 gle} (Kokura et al. 1982 ; Fuku-
sho and Okauchi 1984 ; Okauchi and Fu-
kusho 1985). Large-type rotifers @& A4
oA weFslar QUAE, small-type, ultra small-
type rotifer= #idd e X FHow
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Fst717t ofria duiA Sich E AL ol
A 5 rotifers] HAuwjdL =7 £9 4 (large-
type : 20~22T, small-type : 25~27C, ultra
small-type : 25~27C) ol A<}kslo] ©|F large-
type®} small-type rotiferg tlfog £% 9
Holdl| W 259 A% 4 Ay WIE zA
stz sk

e 2y

EAYol| A-8-9 rotifer (Brachionus plicatilis)
+ large-type (length 202.0+ 22.0 ym) % small-
type (length 157.0+ 19.1 ym) 5 {1, roti-
fere] Hol|WYEZE Chlorella ellipsoidea®t A
HY (w-yeast) S AHE vlasiglon, vlkeEs
18, 20, 22, 24, 26, 28, 30, 32, 34 B 36C=
wHrol Adsgch 25+ 3,000 luxE 2447

d&4Hoz fAGeH, HolWEY] FFE F
t ¥ Chlorella ellipsoidea : 1X10° cells/ml,
FARLE : 1X10° cells/mDS WY FAF}EE
2153 58S TEEslch

13438 0] B¢ F o-yeastZE 34Coll4] wlfsd
large-type rotife®} 22Toll4] i) =small-type
rotiferg o|-83to] 22, 26, 30 U 34TelA =}
wjoksle] rotifers] 7S =AM el
A Y8 242 2%+ 3,000 luxE 24
At Aoz zHdglon, HolFEL FA
AR 9 gl FERE FE% FaX
10° cells/mD< =Y FAHES RS FES
TE8iich

ok 7lE 2 ¢ 47 flask® 1 £ wigNg
Ya widsiglen, 271 wjdUEE 2070/
mlelglel. Rotiferel 71w oiY 10094 =

F3te] "nFoz ZolE FAF HFHUh
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Table 1. Growth of large-type rotifer at different temperatures and food organisms under continuous

light condition

(Unit : individuals/ml)

Temp. Food Culture days
(t)  organism 0 1 2 3 4 5 6 7
18 C. ellipsoidea 20 20 23 27 31 42 48 58
w-yeast 20 20 21 18 13 7 -
20 C. ellipsoidea 20 20 26 33 41 65 82 99
o-yeast 20 20 29 43 71 94 124 118
2 C. ellipsoidea 20 27 47 73 107 182 302 466
w-yeast 20 23 28 30 40 52 76 82
24 C. ellipsoidea 20 22 26 31 48 66 73 79
w@-yeast 20 22 27 36 47 50 62 68
2 C. ellipsoidea 20 23 25 31 52 71 61 48
w-yeast 20 25 36 39 48 52 55 59
28 C. ellipsoidea 20 20 23 29 36 57 89 124
w-yeast 20 20 23 24 28 36 43 37
30 C. ellipsoidea 20 40 115 265 237 357 385 304
w-yeast 20 25 45 89 99 172 216 287
32 C. ellipsoidea 20 28 57 103 129 152 131 121
_w-yeast 20 25 48 87 107 189 255 336
34 C. ellipsoidea 20 43 108 169 263 533 525 437
w@-yeast 20 28 60 89 136 251 471 920
36 C. ellipsoidea 20 55 105 188 252 476 593 470
w-yeast 20 36 89 211 509 980 1277 1420
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Table 2. Growth of small-type rotifer at different temperatures and food organisms under continuous

light condition

(Unit : individuals/ml)

Temp. Food Culture days
(t)  organism 0 1 2 3 4 5 6 7
18 C. ellipsoidea 20 20 16 7 -
wyeast 20 20 14 8 2 -
20 C. ellipsoidea 20 21 25 31 38 33 26 21
w-yeast 20 23 26 35 28 16 11 7
2 C. ellipsoidea 20 22 25 32 41 57 52 50
w-yeast 20 22 27 34 37 41 48 57
2 C. ellipsoidea =~ 20 21 26 32 40 48 42 37
w-yeast 20 23 29 36 39 43 47 48
2% C. ellipsoidea 20 27 27 30 40 42 34 25
w-yeast 20 20 20 21 29 49 40 35
28 C. ellipsoidea 20 23 4 57 82 74 53 49
w-yeast 20 20 29 35 55 62 55 40
30 C. ellipsoidea 20 29 53 107 143 186 233 239
w-yeast 20 22 25 34 39 64 39 27
32 C. ellipsoidea 20 31 48 77 108 140 161 215
w-yeast 20 21 34 61 130 267 244 218
34 C. ellipsoidea 20 38 140 371 416 601 647 516
w-yeast 20 29 59 250 608 1131 1310 1669
36 C. ellipsoidea 20 33 111 320 403 497 610 657
w-yeast 20 33 56 73 100 127 186 321
43 9 3 Hla) chi Aol HojA& AeZ e E

Ho|BEol| - large-type rotifers] AL
20~30ColN= C ellipsoidead FFE o)
o-yeastE FFE At AAo] Fgten 32
Col4 36C7RAE C. ellipsoideas FFE A
K} o-yeastE TFE 2ol VA Aol E¢ch
2 &0l W rotifere] AL 2571 45848
rotifer9] AlAle] walzlen], 2% 36T, o-
yeastE THE AETA wlg 7TUF 1,420
ind/mlZ 239 A2 B (Table 1).

ol Eol] W small-type rotifer] Az
20, 28, 30 & 36CAlAE C. ellipsoidea BF
o] w-yeast§ FTFI ARt o] Folow,
329} 34%TColA C. ellipsoidead FF4% AET}
w-yeastE FFE o] WM Aol Fcth &
Eoll W& rotifere] 4AE 26~34ColAE &
=7t A8 wekalen, 36CoAE 34T

34T, o-yeast® FF AGFolA wioF 7UF
1,669 ind./ml2 39| 44-& RZcHTable
2).

Large-type rotifer? &%, Ho|4Ed] W
H G L AlE2] A71H3}el 3 2 3= Table
37 ek w2 EE 18~26Tol A= 2719
WHtrt A9l gldAIRE, 28T ol Aol A= widds
7F Aol rotiferd] 27171 FolAH 34T
of| A C. ellipsoideas A# ¥ rotifere] 79 %
5UF 1121 ymAE7A Folle o] @
A=) o] X small-type rotifers] 4%
A& A7) (157 um) Bk H4 2 ok

HolHFe] FFoll we} rotiferd] Xol= F
EHAA A GAgE, eiEE 34TARE
+571 A58FE rotiferd) 277} Bol Fol
Ev A%E Bk

Rotifer®] Z7)e] W= AHAAF rotifers]
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Table 3. Cell length of large-type rotifer at different temperatures and food organisms under continuous
light condition
(Unit : ym)

Temp. Food Culture days
() organism 0 1 2 3 4 5 6 7
C. ellipsoidea 202.0 202.0 204.4 204.9 213.7 206.5 209.6 200.2
+220 +31.6 +294 +293 +220 248 <+ 241 1224

18 w-yeast 202.0 208.0 2083  208.6 198.5 199.9
+220 +277 +188 +214 +238 +23.9
C. ellipsoidea 202.0 2013 2000 209.0 207.1 204.5 2029 2034
20 +22.0 +222 +203 +19.0 £213 +21.1 £272 +194
w-yeast 202.0 2067 2040 2032 2010 196.6  205.8  200.1
+£220 +17.1 +£209 +242 169 +284 +158 +23.1
C. ellipsoidea 202.0 2052 201.4 201.9 2043 2056 2005 197.3
2 +220 +220 +194 +237 +£230 +202 185 +193
w-yeast 202.0 208.3 203.3 2034 2048 197.7 2034 2021
+220 +21.6 +167 +21.5 233 +21.3 +21.7 +185
C. ellipsoidea 202.0 201.6 196.8 2008 202.6 201.7 2004  203.1
24 +220 +31.8 +190 +183 +248 +£20.8 +221 154
w-yeast 202.0 2074  203.1 2059 2044  203.8 2015 2004
+22.0 4262 +223 +222 +17.7 4208 +222 +£25.1
2 C. ellipsoidea 202.0 200.8 191.9 197.2 186.2 189.7 187.2 190.2
+220 4239 4297 +37.2 +289 208 244 +320
w-yeast 202.0 2034 173.0 191.0 181.1 166.0 179.9 161.8
+220 +235 +219 +31.2 +231 +£207 +286 +25.0
C. ellipsoidea 202.0  206.1 1940 186.9 180.5 180.4 165.0 162.2
28 +22.0 +319 +255 +245 263 +31.0 132 +246
w-yeast 202.0 208.1 188.2 173.2 165.3 156.3 149.8 128.5
+220 +129 +246 +2851 +229 +165 +270 +174
C. ellipsoidea 202.0 1914 134.5 123.6 141.0 134.8 122.8 120.0
30 1220 +262 +323 1194 234 +247 233 +24.0
w-yeast 202.0 188.0 169.6 118.0 132.6 141.3 138.2 120.3
+£220 +134 +21.0 +197 £21.2 +197 +208 +183
C. ellipsoidea 202.0 178.5 179.0 173.1 155.3 153.1 133.1 112.5
12 +220 +31.6 +228 +21.3 +127 +187 +£21.5 =175
w-yeast 202.0 206.3 183.6 184.8 148.9 130.9 137.7 120.9
+220 +266 221 +140 +214 +108 +£242 =167
C. ellipsoidea 202.0 1754 1374 1494 131.1 112.1 119.9 129.8
34 +220 +17.8 +26.5 +246 145 +252 182 206
w-yeast 202.0 182.8 181.1 147.8 135.8 136.0 131.1 125.7
+220 +252 +169 +242 +204 +21.6 +246 +119
C. ellipsoidea 202.0 174.8 126.1 160.9 137.9 126.1 1324 1414
16 +220 +327 138 +173 +233 £187 £193 +165

w-yeast 202.0 174.2 161.2 148.1 135.3 139.8 150.4 144.3
+220 +193 +279 4279 £29.7 +163 +152 +194
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Table 4. Cell length of small-type rotifer at different temperatures and food organisms under continuous
light condition
(Unit : ym)

Temp. Food Culture days
(t) organism 0 1 2 3 4 5 6 7
C. ellipsoidea 157.0  162.7 181.3 1704
+191 +£21.6 +£294 +£29.3

18 w-yeast 157.0 160.3 171.4 168.7 161.6
+19.1 +27.7 +28.8 +214 +238
C. ellipsoidea 157.0 156.5 159.9 174.5 186.6 190.9 194.2 196.1
20 +19.1 +£17.1 +£209 +242 +269 +184 +158 +23.1
w-yeast 157.0 161.2 158.2 170.1 196.1 201.3 182.3 188.4
+191 +22.0 +194 +23.7 +230 +10.2 +185 +19.3
C. ellipsoidea 157.0 158.9 164.5 176.2 174.9 1744  178.8 182.0
Py 191 *11.6 +£167 +21.5 +233 +21.3 +11.7 +18.5
w-yeast 157.0 167.1 163.1 174.9 173.5 174.7 178.2 1894
+191 +218 +19.0 +183 +248 +208 +121 +154
C. ellipsoidea 157.0  163.7 169.6 171.3 170.0 171.1 174.6 185.5
24 +19.1 +£16.2 223 +222 +17.7 208 +222 +15.1
w-yeast 157.0 165.5 170.9 172.6 171.3 170.8 175.2 178.3
+191 208 +206 +19.6 +17.1 +164 +200 +14.5
C. ellipsoidea 157.0 161.6 167.4 169.1 167.8 159.0 172.4 183.1
2 +19.1 +245 +18.0 +225 +18.1 £209 +27.5 +27.0
w-yeast 157.0 159.3 163.6 160.5 158.0 157.0 163.7 146.6
191 £23.7 +203 +240 +234 +21.3 +31.1 +252
C. ellipsoidea 157.0 164.7 163.9 164.4 1694  166.6 167.3 158.6
28 +19.1 +26.8 +£29.6 +23.0 +207 +283 +29.5 +205
w-yeast 157.0 160.6 165.3 160.6 162.4 151.5 164.8 160.0
+19.1 +235 +21.9 +$£223 4157 +£222 +243 +283
C. ellipsoidea 157.0 158.4 166.6 150.4 143.1 138.6 133.0 145.2
30 191 £224 +239 +284 +248 +21.1 +20.2 +15.3
w-yeast 157.0 163.9 165.1 142.8 133.2 150.5 158.7 1504
+19.1 +129 +233 +225 +189 +17.7 +17.6 +20.1
C. ellipsoidea 157.0 151.9 167.0 162.1 150.3 157.8 1629 150.7
32 191 +£263 +142 +£286 +19.6 +254 +303 +24.2
w-yeast 157.0 151.9 162.0 142.4 138.2 140.2 151.1 147.1
191 +£264 +29.8 +28.7 +228 +179 +246 +17.5
C. ellipsoidea 157.0 155.2 1494 1358 149.0 142.2 1144  126.3
34 £19.1 £253 +£21.0 +£20.6 +202 +242 1280 +205
w-yeast 157.0 163.5 164.8 144.0 147.5 146.3 152.8 145.2
191 +184 +269 +23.2 +£20.1 +23.0 +20.0 +189
C. ellipsoidea 157.0 154.9 151.3 136.6 169.7 143.0 1447 142.7
36 +£19.1 *206 +£28.8 +21.5 +24.1 +22.6 +262 +204

w-yeast 157.0 158.0 152.0 114.0 134.8 128.6 148.7 148.4
+191 +195 +226 +257 +149 +230 +184 +17.1
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Rtk Ze) #A=gickTable 3).
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rotifer?] Z719k w53 ZolUrH(Table 4).
olel AME Fiste] B rotiferel =719
M3= large-type, small-type, ultra small-
typeol2ti 9JolZ Urr|Roh: mldEEE F
Al 24N Fo=H UIY 7719 rotifers
g + slezzt AztslojFd, Kokura et
al. (1982)& rotifer?) #Z7)7} A{Lxo) wha}
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Ae gl el rotiferd] A7]7b gelbAl
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TR JolA W} rotifere] 2717} Z7ksbgi)
22ColA 7UZ Aulokstle W 161.6 ymE
AHARA il 128.6% ARAT 13 AE
Az wje) =704 w3 80% AEQ] Av|E 3
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Table 5. Change in cell length of large-type rotifer in relation to the decrease in culture temperature

from 34 to 22T

(Unit | ym)
Temp. Culture days
(t) 0 1 2 3 4 5 6 7
34 125.7 126.3 124.3 124.0 1204 117.7 116.3 117.1
+11.9 +20.5 +21.6 +224 +24.2 +194 +23.1 +21.6
30 125.7 1269 131.2 131.6 131.9 133.4 133.9 135.6
+11.9 +23.4 +18.9 +12.7 +23.4 +16.9 +17.5 + 18.6
2 125.7 127.2 130.5 140.4 141.1 143.2 145.7 147.4
+11.9 +17.1 +22.0 +21.6 +11.8 +26.2 +23.9 +23.5
2 125.7 127.3 131.3 139.3 1494 152.8 157.0 161.6
+11.9 +19.3 +13.8 +17.9 +23.3 +16.3 +19.3 +19.4
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Table 6. Change in cell length of small-type rotifer in relation to the increase in culture temperature

from 22 to 34T

(Unit . pm)
Temp. Culture days
(©) 0 1 2 3 4 5 6 7
2 189.4 187.5 188.7 191.3 190.4 191.7 190.2 190.7
+154 +17.7 + 18.5 +194 + 18.7 +19.8 +174 + 14.5
26 189.4 188.3 184.9 179.9 178.3 177.9 175.5 174.6
+ 154 +17.3 +13.2 + 20.6 +21.8 +194 +21.2 + 15.5
30 189.4 190.3 181.9 175.2 169.4 169.0 162.2 152.2
+ 154 +13.7 +18.2 +15.2 +19.8 +17.7 +20.7 +18.5
34 189.4 190.0 173.1 163.2 146.4 123.1 125.5 113.4
+15.4 +19.3 +19.6 +13.4 +21.0 +15.3 +17.6 + 194

30Co A 80.4% & ZHAsLG AL, 34T AE 59.
9% 2 &) 30CTFoNAE 14 48 A
ZFA] small-type rotifer®] 27191 157.0 ym$}
v5:8t 152.2 pymE rotifer=717F A9 3 &5
ek 2T 34ToAe AP wMF TEF
rotifer®] =717} 113.4 pmZ 13 A3 A2} ol 9]
rotifer?] 27| 157.0 ymX2 -t} ¥4 zolr L=
#3lo]] we} rotifer?) A7 vhokeiAl Wb
o] QJF= AcH(Table 6).

8 %

WFEE, HolYEY FFol wel rotiferd
Azt NE2FZIHSE dol A of-g3 2tk

Large-type rotifers] M Z4+= & 367,
Hol|WE @-yeasts: FFE ZHAollA wiF 7¢F
1,420 ind./ml, small-type rotiferdl4& &%
34T, HolWE @-yeast®E: FHIU AHollA =l
7Y% 1,669 ind./ml2 ¥xe] AL Hivh

Rotifer?] Z7|H3ol A= large-typed 2%
X 34¢C, YolWE C ellipsoidead FF3
AFAA 1121 pm7tA) 4= (A"A]
ZFA] 202.0 uym). Small-type rotifer?] 739+
20C, w-yeastS Holg FFI Ho| wiokAE}
59% 201.3 pm7tA F7HEIACE (AEAIEA)
157.0 um).

719 Wt 2 rotiferdll &£ HIE thA)
FAE W XS AY AF o9 rotiferZ7E
3559k
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