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Feeding selectivity of marine fish larvae, Verasper variegatus, Seriola quinqueradiata

and Platycephalus sp. on different sizes and shape of three rotifer strains
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We compared the feeding selectivity of three marine fish larvae, spotted halibut, yellowtail and flathead, ac-

cording to their growth by using two strains of L-type rotifer and one strain of S-type rotifer. In the experiment on

the selectivity to shape of rotifer lorica (L and S-type), the larvae of the three species showed similar selectivity

though the shape of the lorica and the anterior spines were different. In terms of rotifer size selection, the larvae of

the three species positively selected smaller rotifer at the onset of feeding. However, the selection shifted to larger

rotifers on 10 DAH for spotted halibut and 16 DAH for yellowtail and flathead larvae. By comparing the selectivi-

ty based on mouth size, flathead larvae showed strong selectivity to larger rotifers than spotted halibut and yellow-

tail larvae.
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Fig. 1 Distribution of Brachionus plicatilis lorica length
(each n=200) in S-type rotifer, Nagasaki Prefectural
Institute strain (S-strain), and two L-type rotifers,
Nagasaki Makishima strain (L-strain) and Amami
strain (LL-strain). Average and standard deviation of
lorica length of each strain are denoted.
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Fig. 2 Total length (mm=SD) and mouth size (um=+
SD) of Verasper variegatus (O), Seriola quinqueradiata
(o) and Platycephalus sp. (1) larvae (each #=20).
The arrows indicate the days after hatching when the
mouth opened in each fish species.

FROBE FROBRERICHEIEELINEROELE
Fig. 21TR L7z, ALK 3 BEOFH LRI RV T
£ 4.83+0.13mm, 7V 3.37+£0.09mm, I/ IF
2.84£0.05mm T, BARKOFHORTI RV IV A
(738+17 um), 7Y (580x16um), I/ TF (412
+23um) DIEICKE» -7, TS 3AEOLE LD
ExEUHSTHELEE, WEHH>RL, Joxk
NGRS E D B T L - 7,

HREODRLRD TLKRICHT 2EBMEREIRE SHKEL
BEREWELEE, "V ATV A, 7Y, I3 /35
RO LRSS 477 ORIRER % Fig. 3127
L7z LEKICH T A A7V 7OEIREHITL, £RELL
WIFNOBESTHITIT 0 IEVEE TR L 72,

TLLDRESICHT DFAOEEERE SHEH
BLzs &, BYHVA, TUBXUIY /) IFFEN
BELICTLAVORES LT ALAVOREXSOFAOOR
T HEE (VAVOFHERR/FHOR) %
Table 1{Z/R L7z, 3EES S, BHELALYAVOFY
FHHRIEIBRICE DTV E Lo, INHDFEN
BEHEL TWCTAVDOREI LT LAVOKRE SOFAD

1.0 - 4 DAH
n=2-20
05|

Oll

0k QDA o chA %A

-1.0 |

1.0 F 10 DAH
n=1-23

05k

2 05}
>
[}
<
£ -1.0 | 1 1 I 1 1
.g 1.0 | 16 DAH
2 n=4-32
< 05¢E
% 0 Ch Gz
= B aa
E o QD &
05 F
-1.0 | 1 1 i 1 1
1.0 20 DAH
n=3-28
05
(=
oa OA ©a a Ca
0.5 F
-1.0 k

1 1 L 1 1
170 180 190 200 210
Lorica length (um)

Fig. 3 Feeding selectivity of Verasper variegatus (O),
Seriola quingueradiata () and Platycephalus sp. (A)
larvae to L-strain rotifers under mixed feeding (S and
L-strain). n indicates range in number of L-strain
rotifers ingested at each lorica length range.
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Table 1 Change in feeding characteristics of spotted halibut Verasper variegatus, yellowtail Seriola quinqueradiata and flathead
Platycephalus sp. when fed S-strain

Days after hatching

Characters Species —
4 7 10 13 16 19 20
ngi)yt)tfg 738.1+17.1 808.2+27.7 927.8+42.7 1140.6+46.3 1299.3+51.6 1511.8+73.2 1583.6=80.1
Mouth size (um+SD, n=20)  vepowtail  579.7+16.1 643.3+33.1 758355 934.3+65.8  1058+69.2 -
Flathead 411.9+422.9 6025+174 6454+354  792+479 875.3+50.1 1041.7+59  1103.2+69.3
Lorica length of fed rotifers e
(am . SD 1= 200) 148.1+23.3
Spotted 145.6+23.5 151.2+23.3 153.1+24 .157.4+253 1657124 170.4+24 168.7+22.9
halibut
Lorica length of rotifers in the alibu
larval gut (um+SD, n=200)  Yellowtail ~ 136.2+24.1 140.8+£24.9 147.5+24.1 150.3+23.4 151.6+22.8 — —
Flathead 142.4423.8 147.7+24.2 152.4+23.2 165.9+22.8 169.3+23 169.74£22.7 172.5423.5
Spotted P
) 19.7 18.7 16.5 13.8 12.8 11.3 10.7
Lorica length of rotifers/mouth halibut
size of fish larvae (%) Yellowtail 23.5 21.9 19.5 16.1 14.3 — e
Flathead 34.6 24.5 23.6 20.9 19.3 16.3 15.6

Data are indicated as average + standard deviation. Mouth size was calculated as upper jaw length x ﬁ (Shirota 1970).

Table 2 Regression lines calculated from Ivlev’s electivity index of spotted halibut Verasper variegatus, yellowtail Seriola quinquer-
adiata and flathead Platycephalus sp.

Fish species Days after hatching Feeding condition Formula 7 7 b
S-strain f(x) = —0.0027x+0.40 13 0.745 ok
4 LL-strain f(x) = —0.0042x+1.01 16 0.810 ok
S, LL-strain mix f(x) = —0.0028x+0.55 23 0.700 ok
S-strain f(x) =0.0039x —0.59 13 0.850 ok
10 LL-strain f(x) =0.0015x—0.36 16 0.582 *
S, LL-strain mix f(x) =0.0022x—0.47 23 0.570 *x
Spotted halibut S-strain £(x) =0.0120x — 1.88 13 0917 o
16 LL-strain f(x) =0.0050x—1.26 16 0.685 ok
S, LL-strain mix f(x) =0.0048x—1.01 23 0.831 ok
S-strain f(x) =0.0113x—1.77 13 0.868 ok
20 LL-strain f(x) =0.0062x—1.55 16 0.772 o
S, LL-strain mix f(x) =0.0055x—1.19 23 0.848 ok
S-strain f(x) = —0.0107x+ 1.56 13 0.946 ok
4 LL-strain f(x) = —0.00652+1.22 16 0.906 oK
S, LL-strain mix f(x)=-0.0111x+2.65 23 0.937 oK
S-strain f(x) = —0.0006x —0.08 13 0.358 NS
Yell 1 10 LL-strain f(x) = —0.00052+0.12 16 0.280 NS
ellowtal S, LL-strain mix £(x) = — 0.0002x + 0.07 23 0.059 NS
S-strain f(x) =0.0036x—0.58 13 0.836 ok
16 LL-strain f(x) =0.0019x—0.45 16 0.667 ok
S, LL-strain mix f(x) =0.0017x—0.26 23 0.428 *
S-strain f(x) = —0.0045x+ 0.69 13 0.835 ok
4 LL-strain f(x)=—-0.01152+1.83 16 0.948 ok
S, LL-strain mix f(x) =—0.0076x+1.39 23 0.933 ok
S-strain f(x) =0.0035x~ 0.52 13 0.727 ok
10 LL-strain f(x) =—0.0013x+0.35 16 0.500 *
S, LL-strain mix f(x) =—0.0021x+0.40 23 0.566 ok
Flathead S-strain f(x)=0.013x—2.08 13 0.887 oK
16 LL-strain f(x) =0.0061x—1.56 16 0.780 o
S, LL-strain mix f(x) =0.0073x—1.32 23 0.823 Hok
S-strain f(x)=0.0122x—1.93 13 0.847 H
20 LL-strain f(x)=0.0072x—1.82 16 0.864 oK
f(x) =0.0085x—1.59 23 0.828 ok

S, LL-strain mix

* $<0.05, ** p<0.01, NS: not significant.
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Fig. 4 Ivlev’s selectivity index of Verasper variegatus
(0), Seriola quinqueradiata (0) and Platycephalus sp.
(A) larvae at four different ages when S-strain rotifers
were fed. Regression lines are indicated for each spe-
cies (see Table 2).
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Fig. 5 Degree of feeding selection in Verasper variegatus
(0), Seriola quingueradiata (0 ) and Platycephalus sp.

(A) larvae when fed S-strain (A), LL-strain (B) or S
and LL-strain (C).
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