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Rearing larval Japanese smelt Hypomesus nipponensis fed cultured rotifer Brachionus plicatilis in low temperature

and food size
TETSUYA YAMAZAKI*, NoBukazu SATO and Suinicnt TAKABATAKE
Mariculture Fisheries Research Institute, Hokkaido Research Organization, Muroran, Hokkaido 051-0013, Japan

The activity and feeding size of L-type rotifers on Japanese smelt larvae were investigated under low-temperature and
salinity conditions. Additionally, the rearing methods of Japanese smelt at low temperatures (approximately 10°C) were
compared between running and stagnant water trials. The long-term activity of the rotifers was confirmed in a culture test at
a salinity of 1 PSU. Larvae of hatching after 1 d fed rotifers whose sizes were 194 pm in average lorica length (range 107-265
um) and average lorica width 128 um (range 93—156 pm). The survival rate of larvae in the stagnant-water trial (46.0%) was

higher than that in the running-water trial (20.6%). These results suggested that high rotifer activity contributes to the high

survival rates of larvae in stagnant water-rearing systems.
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Table 1 Breakdown of cultured solution for culturing rotifer
experiment under low temperature and low salinity

conditions
. . Chlorella " Salinity
Trials Solution (m/) (ml) Sample* (m/) (PSU)
X10 (1 PSU) DW 44.8 0.2 5 1
X100 (0.1 PSU) DW 49.3 0.2 0.5 0.1

DW; distilled water

*; Culture solution including rotifers
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TEotzm, 1 HBIZ3EITT R TaE L7z, 1051 PSU
X OHIIRITBAEE 32+ 12%) 7»25H2 Hi% (224
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Fig.1 Changes in rotifer density, rotifer egg ratio, and
swimming rotifer ratio in rotifer activity experiments.
Solid circles, X10 (1 PSU) trial; Open circle, X
100 (0.1 PSU) trial. Each vertical bar represents the
standard deviation of the mean.
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Fig.2 Changing in notochord length of Japanese smelt larvae.
The vertical bar indicates the standard division of the
mean (n = 3-16).

Table 2 Lorica size (lorica length and width) distribution of Brachionus plicatilis in breading water on Days 1, 4, 10, and 21

Samling day Day 1 Day 4 Day 10 Day 21

N 50 40 40 40
lorica length* 240£36 um 22241 pm 221435 um 241437 pm
(Min~Max) ) (119~348 um) (114~315 um) (151~310 um) (163~305 wm)
lorica width* 1447%20 pm 14325 pm 136421 pm 148+20 um
(Min~Max)) (107~199 pm) (77~179 pm) (102~180 um) (107~181 um)

*; um, Mean=*=SD
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Fig.3 Box plot of lorica size (upper: lorica length, below:
estimated lorica width) of Japanese smelt fed with
rotifer to compare the rearing days. Different letters
over the bars indicate significant differences between
the groups.
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fAE KN CTHIE LT B 2 Db,

FERIIE T OAF D EFERETFig. IR Lz, KK
DAEFLHRITIHE T59.0%, KK TRET46.0% Th >
Too BMNTWE LK TIXZENZ38.0%3 £ 1820.6% T,
IEAKRRDAEFRER @m0 T, FRETRIZBIT 2 HFR
Fix, kAKX (75208 mm) EHFH LK (7.4%0.7

mm) T, AEEITRD LN -7 (Student’s t-test,

U AW R OEE ik KO X 29

350 4
300 A

250 A é

200 A

Lorica length (um)

150 4
Max

Mean Third quartile
100

200 1 Median quartile

First quartile
175 A Min

150 4 él
125 A %

100 A

Estimated Lorica width
(um)

75 A

50

5-6 6-7 7-8 8-9 10-11
Notochord length (mm)

Fig.4 Box plot of lorica size (upper: lorica length, below:
estimated lorica width) in Japanese smelt in different
size classes (notochord length).
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Fig.6 Enriched rotifer supply to the experiment tanks (upper)
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egg ratio (below) in the experiment tanks. Open circles
indicate the running water trial. Solid circles indicate the
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Fig.7 Survival rates of Japanese smelt larvae under different
raring methods (Open circles: flowing water; Solid
circles: stagnant water).
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