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Rotifer-Size Selectivity of Reared Fish Larvae during
First Feeding Period

Yoshifumi Sawapa*', Michio Kurata*?, Yoshio Mukar*', Kenichi Tose*?,

Toshihiro Tamura*', Tokihiko Okapa*', and Tatsuo Yokovyama*®

Rotifer size selectivity was examined for reared five marine fish larvae, Pagrus major,
Epinephelus bruneus, Takifugu rubripes, Thunnus thynnus orientalis, and Plecoglossus altivelis
altivelis, during the first feeding period. Larvae were fed rotifers after the day of the commence-
ment of feeding for 3 or 5 days. Rotifers fed by larvae were picked up from their digestive tracts
and were measured the lorica length (LL) and the lorica width (LW). The LL and LW of rotifers
positively selected by larvae were different by species. T. rubripes and P. altivelis altivelis selected
the largest LL and LW rotifers among 5 species during the experiment. The size selectivity of T.
thynnus orientalis, which selected relatively smaller rotifers at the commencement of the feeding,
shifted to the larger LL and LW with growth. Rotifer-size selectivities of P. major and E. bruneus
did not change during the experiment, while E. bruneus selected the smallest LW in five species.
These results mean the necessity of reconsidering the feeding schedule of these larval fishes adopted

in the present seedling production, except for P. major.
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Table 1. Environmental conditions of the rearing water and rotifer feeding densities during feeding experiments

Species
Pagrus Epinephelus Takifugu Thunnus Plecoglossus altivelis
major bruneus rubripes thynnus altivelis
orientalis
Experimental period (day) * 3-5 3-5 3-5 3-7 1-3
Water temperature (°C) 18.9-19.8 23.1-24.9 18.6-20.6 25.5-27.5 17.8-18.8
Dissolved oxygen (%) 90-100 76-102 87-98 89-107 88-106
pH 8.1-84 7.8-8.2 7.9-8.3 8.0-8.4 7.5-8.2
Feeding density (ind./ml) 10-25 10-27 25-30 5-26 3-7

* Day numbers are those of after hatching.
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Table 2. Growth of larvae during the experiment

Days after the commencement of feeding

Species 1 2 3 4 5
Pagrus major TL* 3.24+0.13 3.33+0.13 3.40+0.17
(n=20) BL* 3.09£0.10 3.15%0.12 3.23+0.16
UJL* 0.28+0.01 0.36+0.02 0.37£0.02
Epinephelus bruneus TL 2.95%0.10 3.03+0.13 3.23%+0.13
(n=20) BL 2.74%0.10 2.82%0.12 3.01%x0.13
UJL 0.23+0.03 0.24+0.02 0.24+0.03
Takifugu rubripes TL 3.1650.07  326+0.07  3.33%0.10
(n=20) BL 2.91+0.07 2.99+0.17 3.05£0.10
UJL 0.40%0.03
Thunnus thynnus orientalis  TL 423+0.17 4.30£0.27 4.47+0.20 4.65+0.30 5.32+0.26
(n=20) BL 4.04%0.17 4.10%=0.26 4.27+0.20 4.431+0.27 5.09+0.25
UL 0.21+0.07 0.35%0.05 0.40%0.06 0.47+0.07 0.62+0.08
Plecoglossus altivelis altivelis TL 7.55%+0.26 7.83%0.29 7.84£0.31
(n=20) BL 7.03£0.26 7.32%£0.28 7.60%+0.31
uJL 0.38£0.03 0.41£0.02

*' Total length (meanzstandard deviation, mm)
** Body length (mean=*standard deviation, mm)
*> Upper jaw length (mean=standard deviation, mm)
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Table 3. Chesson's food selectivity index o of Pagrus major larvae for rotifer
lorica length*

Days after the commencement of feeding Day 1 Day 4 Day 5
Lorica length (um)

100~119 0.25
120~139 0.68 0.19 0.36
140~159 0.27 0.22 0.27
160~179 0.02 0.17 0.17
180~199 0.03 0.07 0.18
200~219 0.07 +

* On day 1, «>0.16, «=0.16, and « <0.16 shows positive, neutral, and negative
selectivity, respectively. On day 2, «>0.14, a=0.14, and o <0.14 shows positive,
neutral, and negative selectivity, respectively. On day 2, a>0.25, «=0.25,
and a <0.25 shows positive, neutral, and negative selectivity, respectively.

Cross indicates that rotifers were observed in the larval gut but not in the
rearing water. Blanks indicate that rotifers were not observed neither in the
larval gut and the rearing water, or only observed in the rearing water.

Table 4. Chesson's food selectivity index « of Pagrus major larvae for rotifer
lorica width*

Days after the commencement of feeding Day 1 Day 2 Day 3
Lorica width (u m)
80~99 0.08 0.05 0.03
100~119 0.10 0.23 0.15
120~139 0.19 0.47 0.53
140~159 0.20 0.23 0.29
160~179 0.52

* On day 1 and day 2, a>0.16, a=0.16, and « <0.16 shows positive, neutral,
and negative selectivity, respectively. On day 3, «>0.25, «=0.25, andc
<0.25 shows positive, neutral, and negative selectivity, respectively. Cross and
blanks are as in Table 3.
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Table 5. Chesson's food selectivity index « of Epinephelus bruneus larvae for
rotifer lorica length*

Days after the commencement of feeding Day 1 Day 4 Day S
Lorica length (g m)

80~99
100~119 0.08 0.12
120~139 0.17 0.17 0.28
140~159 0.22 0.14 0.34
160~179 0.22 0.02 0.17
180~199 0.13 0.04 0.03
200~219 0.05 0.13 0.05
220~239 0.02 0.41

* On day 1 and day 2, «>0.14, «=0.14, and @ <0.14 shows positive, neutral,
and negative selectivity, respectively. On day 3, «>0.13, «=0.13, and«
<0.13 shows positive, neutral, and negative selectivity, respectively.

Cross and blanks are as in Table 3.

Table 6. Chesson's food selectivity index o« of Epinephelus bruneus larvae for
rotifer lorica width*

Days after the commencement of feeding Day 1 Day 2 Day 3
Lorica width (u m)
60~79 0.82 0.66 0.82
80~99
100~119 0.01 0.05 0.04
120~139 0.11 0.06 0.05
140~159 0.06 0.23 0.08

* On day 1, day 2 and day 3, «>0.20, «=0.20, and @ <0.20 shows positive, neutral,
and negative selectivity, respectively. Cross and blanks are as in Table 3.

Table 7. Chesson's food selectivity index « of Takifugu rubripes larvae for
rotifer lorica length*

Days after the commencement of feeding Day 1 Day 2 Day 3
Lorica length (um)

120~139 0.05 0.01
140~159 0.11 0.14 0.03
160~179 0.31 0.16 0.10
180~199 0.08 0.11 0.12
200~219 0.42 0.54 0.74
220~239 +

* On day 1, «>0.14, «=0.14, and @ <0.14 shows positive, neutral, and negative
selectivity, respectively. On day 2 and day 3, a>0.17, «=0.17, and a <0.17
shows positive, neutral, and negative selectivity, respectively. Cross and
blanks are as in Table 3.

Table 8. Chesson's food selectivity index a of Takifugu rubripes larvae for
rotifer lorica width*

Days after the commencement of feeding Day 1 Day 2 Day 3
Lorica width (xm)
80~99 0.22 0.06 0.01
100~119 0.11 0.01 0.03
120~139 0.26 0.11 0.12
140~159 0.60 0.82 0.84

* On day 1, «>0.17, «=0.17, and ¢ <0.17 shows positive, neutral, and negative
selectivity, respectively. On day 2 and day 3,2 >0.20, «=0.20, and «<0.20
shows positive, neutral, and negative selectivity, respectively. Cross and
blanks are as in Table 3.
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Table 9. Chesson's food selectivity index « of Thunnus thynnus orientalis larvae for rotifer lorica length*

Days after the commencement of feeding Day 3 Day 4 Day 5 Day 6 Day 7
Lorica length (um)

100~119 0.34 0.11 0.40 0
120~139 0.22 0.44 0.21 0.10 0.08
140~159 0.16 0.18 0.21 0.18 0.11
160~179 0.08 0.13 0.26 0.11 0.34
180~199 0.08 0.07 0.20 0.07 0.08
200~219 0.11 0.07 0.11 0.14 0.13
220~239 + + + 0.26
240~259 + 0

* On day 3, day 4, day 6 and day 7, a>0.17, ¢=0.17, and a <0.17 shows positive, neutral, and
negative selectivity, respectively. On day 5, a>0.20, «=0.20, and « <0.20 shows positive, neutral,
and negative selectivity, respectively. Crosses and blanks are as in Table 3.

Table 10. Chesson's food selectivity index « of Thunnus thynnus orientalis larvae for rotifer lorica width*

Days after the commencement of feeding Day 1 Day 2 Day 3 Day 4 Day 5
Lorica width (4 m)

60~79 + 0.17 0

80~99 0.26 0.12 0.05 0.30 0.31
100~119 0.20 0.11 0.15 0.09 0.05
120~139 0.11 0.22 0.15 0.12 0.08
140~159 0.34 0.20 0.32 0.16 0.47
160~179 0.10 0.17 0.32 0.32 0.27

* On day 4, day 6, and day 7, «>0.17, «=0.17, and « <0.17 shows positive, neutral, and negative
selectivity, respectively. On day 3 and day 5, «>0.2, ¢=0.2, and a <0.2 shows positive, neutral,
and negative selectivity, respectively. Cross and blanks are as in Table 3.

Table 11. Chesson's food selectivity index « of Plecoglossus altivelis altivelis
larvae for rotifer lorica length*

Days after the commencement of feeding Day 1 Day 4 Day 5
Lorica length (um)

100~119
120~139 0.14 0.38 0.09
140~159 0.24 0.12 0.11
160~179 0.33 0.06 0.12
180~199 0.26 0.17 0.28
200~219 0.03 0.27 0.16
220~239 + 0.24
240~259

* On day 1, «>0.14, «=0.14, and @ <0.14 shows positive, neutral, and
negative selectivity, respectively. On day 2, «>0.13, «=0.13, and«
<0.13 shows positive, neutral, and negative selectivity, respectively. On
day 2, «>0.17, «=0.17, and @ <0.17 shows positive, neutral, and
negative selectivity, respectively. Cross and blanks are as in Table 3.

Table 12. Chesson's food selectivity index « of Plecoglossus altivelis altivelis
larvae for rotifer lorica width*

Days after the commencement of feeding Day 1 Day 2 Day 3
Lorica width (u m)
80~99 0.02 0.03 0.01
100~119 0.09 0.13 0.07
120~139 0.38 0.24 0.26
140~159 0.52 0.61 0.66
160~179 +

* On day 1, day 2, and day 3, «>0.14, «=0.14, and « <0.14 shows positive, neutral,
and negative selectivity, respectively. Cross and blanks are as in Table 3.
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Fig.1. Size composition of rotifer lorica length (Fig. 1a) and lorica width (Fig. 1b) in the rearing

water and in the gut of red sea bream, Pagrus major, larvae.

Day numbers show those after the

day when larvae commenced feeding. The day when larvae commenced feeding is counted as day 1.
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Fig.2. Size composition of rotifer lorica length (Fig. 2a) and lorica width (Fig. 2b) in the rearing
water and in the gut of kelp grouper, Epinephelus bruneus, larvae. Day numbers are same as in Fig. 1.
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Fig.3. Size composition of rotifer lorica length (Fig. 3a) and lorica width (Fig. 3b) in the rearing
water and in the gut of tiger puffer, Takifugu rubripes, larvae. Day numbers are same as in Fig. 1.
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Size composition of rotifer lorica length (Fig. 4a) and lorica width (Fig. 4b) in the rearing
water and in the gut of the Pacific bluefin tuna, Thunnus thynnus orientalis, larvae. Day numbers
are same as in Fig. 1.
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