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HELCAYERICEREOD 5 L3380 L
h3, 2% b, Alona, Scapholeberis, copepo-
did larvae % nauplius 7 &k EEE IR0
Zwic bbb, WInbiZe ASHEASR
nTx5, Chydorus, Mesocyclops, rotifer,
BRI ENRIARMEIN TS, Fvyany
TFe=0u7Folicrg BT ALY
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LbDOTHB.%9,

1.3cm Pl TO7FeonT,

Table 1 The food of Gengoro-buna and Nigoro-buna larvae and number of plankton at aquatic plant
(Potamogeton) belt in the Yamanoshita Bay.

Species name Gengorobuna | Nigorobuna !Gengorobuna Nigorobuna | Plankton
B. L. (cm) 0.99 0.96 1.18 1.27 no. /!
Chydorus 22 49 15 92 36
Alona 1 1 2 2 27
Simocephalus + + 3 + +
Scapholeberis 1 3 + + 53
Mesocyclops 1 12 + 12 18
copepodid larvae + 0 + 2 25
nauplius + 0 + + 50
rotifer 115 + 282 30 450
chironomid larvae 0 0 0 + 2
algae C + 4 CC + 4+ C

C C: comparatively abundant, more than 509 by bulk.

C: abundant, more than 25%.

4 43 scarce.

+: trace, less than one individual.

Table 2 The average percentage composition by bulk of the food eaten by the juvenile of Gengoro-
buna and Nigoro-buna at aquatic plant belt in the Yamanoshita Bay.

Species name Gengorobuna Nigorobuna | Gengorobuna Nigorobuna
B. L. (cm) 1.20-1.54 1.04-1.59 1.93-2.00 1.85-2.73
- % % % %

Cladocera 8 26 20 50
Copepoda 2 35 0 1
Rotifera 8 6

algae 82 30 73 43
Fullness of digestive tract 75 54 g5 B5
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H¥ryaduoTZ+rR 5y rbve LT EL
Bl B rotifer © HEAE boKk, B
Chydorus % e LTwaH, =207 +%
Chydorus % Mesocyclops 7 ¥Entomostraca
R L& L, rotifer © #EIT 13 & A LK
LT,

DEFRPERCES M oR L ES D LT
S Wit dFEE OFIHBRS ic KA Y O 1
KL, WYL S E DR W &
INBAELCHEBEDFEL TV 0% 1
D1 ooWEL L3 RECITbRS, 23 Lk
EREDO LD, HILERAWI RO 7 i
Filst oLy chihTtnb, £ LT, rotifer
PEHLZRREEEobOTH Y, HEHO
b DOH G,

FRERLSmEBE 5 5505, Hlilolic
T BEIR O J7 PO RIC K & Tt a3 U
TR B, BB X3, ¥vey7Firo oy
PHEIKEHPOETEE OO THHRE {/hoT
%o £LT, HACENAEY S IEHM: L Yh
b, EHD rotifer PEHANEBITL T

< (Table 2) , WIS, =gTo7+H L
FRKEHEY OKEE >0 XD 32, ¥
YA nY T F R o CELREEOL DA D
WELTTH LAk D OHIHE L DTS, i1k
HINEYH B AT Cladocera % Copepoda 7
EEPLELET IV b Thy, [
HOHDHARS v v 7L lne &
Hbhd, cOLdK, Fryanysre=o
07 FRE KR W CHEBEEDRKE TS
HEYEWBE LR, K& {AhdicohT%
R FEFTETR-FDELTL B,

2. UbMHoKEMYNCET2HT7F7F

O &

UhiiONIEO KLY 2h7F7
FORPEEAL DR, ahFLelicHREL
7z enclosure WO FHEE O ILER BT 2~
oo ¥to, HIKO DKL YOBELEL
& T HIHE L enclosure NOFHEL DAL
BHNAH TN, ChbOESR, 2O
77 vy b vinin & &k Table 8 iciRkd,

11
VIR

Table 3 The average number of items in the food of Kawachi-buna larvae placed in enclosures
with Elodea and with no weed, in the Yamanoshita Bay.

Elodea occidentalis no weed

B. L. (cm)
plankton plankton
115 | 1.03 | 0.85 | PA0NIR | 113 ' 0.98 | 0.88 ‘ oy

Chydorus 164.8 62.3 30.7 17 7.8 4.0 3.4 1
Alona 13.4 8.3 8.5 15 3.8 3.2 4.5 3
Camptocerucus 0.2 0.1 0.5 0.2 0.2 0.1 0
Bosminopsis 0 0 0 0 0 0 3
Mesocyclops 0.2 0 0 0 0 0.4 0.2 1
nauplius 0.3 0.3 0 36 0 0 0 26
rotifer 5.1 4.3 24.0 154 1.0 1.2 1.5 171
green algae ccC ++ + — ccC + + i —
chironomid larvae 0.1 0 0 0 0.2 0 0 0
fullness (% 812 | 7122 7728 54=14 | 27=15 | 24==13
Water temperature 25.8°C 25.8°C
pH 8.2 7.1
O, content 6.93 cc/l 6.81 cc/l

C C: comparatively abundant.
<+ + 1 scarce.
+ ¢ trace.
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HHED O DO RRELFAE LD TN,
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B Ao 3RET, Khoborsd
F0ELRV, WalZS 7T DORYESH D &,
A FEFEFOSO L KEHEYDL WL 5D
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Ml S H ME L, LD »b IR
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5Cr7 77 b v &L TCladocera 530 <,
o apF el BT Loricbd
Vo ELTER, MLEAMES 2hF 5 T4
DHLDOIDEL L »Tnwb, 7*72, 1.18cm &
DORE ok T FREHY
Wi L faNTHY, £D

DLW S PPREE };’80
> Tnhb, §l50—~‘§ -
Wi cdbEL <, v s g %w

r v DB Chydorus X 2100— s
Alona DiBfrih % <, rotifer g Tao
% nauplius yEtic Bifr ut a3 %smg
Vo EFRMRES Llem @i 3 E
BOMLERAIN  HH P e -

rotifer HEMHDOLONEE
nadrdkic, 757

£ b AL Yyt~ DT Plankton(no./l )

o Fig. l 2D & FOHILIERNEYE £ D
DT b EERLEDDTH L, IhF
FEHEICENREIA - THEEL Ttk
B, MHBEOMTT 7 v 7 b v KPS EICZ
LAEBORILV, LT, KLY £

MBILA 7°5 v 7 + vt Alona, nauplius,
copepodid larvae 7 &¢d 0, KAEHEY OELE
Litwé o Alclt rotifer 238 20>z,

FFHEA D QD d KEEDITE TR I EAE
o, WIFhoFHTdbT 77k
LT\ Alona RNELERERDO K& 4
ELHDT WH, KEWPO FELEW LT D
L 7+%, Alona, Chydorus, Meso-
cyclops # B X LTW 5, Eagrd
VA

CDEDRTFFV I P EOESI X - TH
RETHUMOMUAMCERSEBRBH, KL
Wiy & £ DGR L Z2lemfi#o A 7 F 7

Chydorus Alona W Mesocyclops
BB rotifer [J others

£lodea

Porames,  Elodea
(1.0Kg/0.5m")

(0.5Kg /05m*)

FLD AT B T &85 b Chironomid 0 2 0 1 0 1 3 0 1 3 6 1
rotifer 811149 233 14 24 29 28 17 81 9 19 14

no, nauplius 19 23 39 275 212 260 141 261 255 219 256 165
DX, FHORLKERY copepodid 6 7 3 20 27 18 10 28 24 12 31 27
MR Y DB EAE D L 5 Mesocyclops 4 0 3 6 13 1 6 9 6 5 10 5
I B RN B T, oz Alona 1 8 8 81 74 9 17 49 49 109 88 49
Chydorus 11t 0 7 8 1 1 1 38 12 7 2

> F el £ OIS B/

.....

Fig. 1 The weight and composition of food taken by the fry of Kawachi-

B LI R N, Ecll
D fo DI 7 DAL TR H
DIFELRE T B BFILL

buna (0.9 cm) placed in enclosurs with aquatic plant and with no
weed, and abundance of plankters in each enclosure, in the Ya-
manoshita Bay, June 17,1967.
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DI, PRREL Ao ATF T FOL
% Table 4 i3, 1.5cm% 4 X% & B o
PV RIBEAEHEE SR W, B
BHILERBRORE kBlAx Lo 5 X Sl
B, HILTARWCRFEEEDO L OV EET S

A%, rotifer PHEECIZ AEELO SO kb
GERTWD, £LTC, KEWYOFELT S &
ORGFERERNEBE CH S OKIF - 81,
1967) 7= FHILERBE S E V. T L
T, KEWYWORELELEWE T AL LT+
DEMERBERNEL, NERLHERDDE
DIRAHDBHDTH %,

Table 4 The percentage composition by bulk of the food eaten by juvenile of Kawachi-buna placed
in enclosures in the Yamanoshita Bay.

B. L. . detritus fullnes | W, T. @)
om Cladocera | Rotifer algae* % o C o /21
% % %
Elodea 1.67 0 + 100 98
occidentalis 1.70 0 + 100 100 | 827 | 6.75
Trapa sp. L * s o o 347 | 7.20
Zizania 1.68 0 3 97 93 |
latifolia 1.71 0 + 100 % | 825 | 5.08
1.61 0 0 100 20
no weed 1.65 0 0 100 30 29.9 5.48
*  Aphanocapsa : comparatively abundant.
Cosmarium : abundant. + indicates less than 1%.
Closterium  : common.
Eudorina : scarce.
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LEAROHEYS D 20T D, Fig. 2 ik L
0 3%® Entomostraca OASEERFL, O
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DHEFEERLEDDTH B, 77V 7 b
ZLREEABDMMT 5%, S0EKREEA
T52, bek7 77 b vEOBNCEER
{, BEBRRBI—-EOMHEERTI S,
W SOEARLEED S5 v o+ v R TEL S
FVI LN ORIBEERYS B L,
DSOEEBRE T Bz bbb, IHK30~
WEEFECTIUL, 77 v 2 b V25
RIGREIc s %,

1 9w X4 9254 {kL)_I- @ Entomostraca

1TYw by

Food (No./digestive tract)

1 1

150 200

(No./ liter)

Fig. 2 Relation between total number of Entomo-
straca (Chydorus, Alona and Mesocylops) taken
by Kawachi-buna (0.93~1.05 ¢cm), and abun-
dance of Entomostraca in plankton.

100
Plankton

50

BHICHE BRI D X5 RBFHE, btk
¥ TH D G, 1970EIFR) , #9757
F OB LY DT DML BT K
B TE DL v B,

il 4 @ Entomostraca @ )& A& O [)

A
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HiconwTikFig. St RTL R0 TH S, 77
v OBEOEIESEABOELDOE
BedaslFehAIFTFORITHED ISH
Twb, Livl, HRETHHEYCDOWTHE
BEFOWBREDOND, 2D, =0T F
w735y 7 bveE LT Chydorus 3% g &,
2 AL CnwB s, Alona % Mesocyclops
% Tt Chydorus ® X 51 £ dEAL
T, Chicd LT, #7F 7 FOH/R
Chydorus  Alona 3 7>~ 7 + v & LTEI}
HEHELEEINIBRESA->TnD, &
YRINOBE 2w TRIBEFELIANDR
T Blnwns, SGllOROs 1M T %
E, HI9FT+oln=o7+ L DEHDE
BIEWE WL B,

50t
40+
30
20

10

nigorobuna

{No./ digestive tract)

kawachibuna

150 200
{No. /liter)

100
Plankton

Fig. 3 Relation between number of Entomostraca
taken by Kawachi-buna (0.93~1.05 cm) and
Nigoro-buna (0.85~1.10 cm), and abundance
of Entomostraca in plankton.

O Chydorus @ Alona X Mesocyclops
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m
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1 1 1 O

Aug. 10 20
Fig. 4 Growth in length and weight of Kawachi-
buna placed in enclosures and aquarium.
@ aquarium (fish were sustained with brine
shrimp).
X enclosure with Elodea.
O enclosure with no weed.
— - body length.

------ body weight.
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KL%,

BEDb &b Lo DRKEHNICIEL
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1065 Ll L OB S - feo D TRAMYHF
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WeEZALRLE7FRITARDOBIZE A
FRELTWEL, CORECENDEL T
HO 1o LTEREDTL LB TEFLD,
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W LKL €5 5,

4, HLEREELS 5L, EOHPTCIK
#FLedbOd HU BETHD, TOHEAE
Vo KR D IEAE L 7x \» enclosure © 7 F
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#320~80% T & - 7= (Table 4) oicxfL ¢,
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Table 5 The percentage composition by bulk of the food of Kawachi-

buna placed in enclosures and aquarium.

OEHLRDS XS, By
Wrsvyror o ERF K

—— DS Bz ERNEL BRI
food item VDate‘ Aug. 9 | Aug.19| Aug.29| Sep. 7 ’ - ) F—_
% /06 /06 ,06 ZDo W 3?3’ 7}({‘7}1”'%]!11
brine shrimp 50 40 45 KIERIMOEELEWEZ A
: rotifer 10 10 5 @ 7 F ORMIC LR D W 28
T fl'lamentous green algae 10 + + B2, ©hbIHLNEY
3 diatom + + + . . I T & A
®  unidentified (pelet, detritus 7) 30 50 45 %Zéttﬁfuwm“%*
fullness of digestive tract 70 90 90 vo IMHMEATHAEPDOZ < OFF
S ﬁ’i’rrt‘bé;r owHe, &
'Y Entomostraca 30 5 10 25 T v NV -
R rotifer 5 + + ;. OREOREMEAMMESDS
.'*.E filamentous green algae + 5 5 5 PRELS>TR-TCHBOL
g diatom + + + +  Bbhib, i, kAR
§ unidentified (detritus 7) 65 90 85 N eSSy ORE
% fullness of digestive tract 80 95 100 100 BEAS <, HLSNERE
T Entomostraca + 5 + LKERMPOBEEL KL T
: rotifer + 5 + % ® 74X vz, Entomo-
g8 .
= filamentous green algae 5 + + straca iZ L EhbNTWB T
-‘é diatom + + + M-
® other algae 5 + 5 SRERSND.
,z unidentified (detritus, mud ¢) 90 90 95 I .
Q fullness of digestive tract 95 85 100 - % -
@
¥ PR EREROHID

PEROVBWETH S,

20X SEME 2W TR HED /N
v, HILERNED ORI ENIED S
n%, KIECHE Lk d DI brine shrimp &
rotifer ¢ 50 %L L& 5o, KEWYOEET
% enclosure © & OB OB A 5 ~30%%
@, KEWHYOELEL i\ enclosure © 7 +

DA EBTH %, £L T enclosure &y L
=7 FOMLERNBRYOE D O KRIIE, T
SEPXHELHEVWGHE CHEDENTWDS, &
NEB XD KEFMYOERMPIKELZE - T
W3, detritus % E23E DIAERA-DOTHEASAS
EEL B,

Yamacisur (1965) @& v 74 « £ 75
FrIav T FOLhEROHN % TiEo i
& Chlorella THTTL, WTho 7+ 3 Bk
D% B2 b DN IRED L wi &% HTH
%o D EER TR EIE W Uk O 1R

ﬁﬁmomr,%Dh&%%x
THZ S5, ~BeygfniioREse L, &
HETAPOBUELRREWE bR TS (
=3V AF—1983), %7, LinpstrOoMm (1955)
X 3fio white fish OHAXIZLALREL X
SkcfER e D, KAO XSy RS
FLTwEWEERTWS, LalAasnb=d
o7Fes vy aog T FogAcix, MU
THREINLDOTHRMETRB 528, 12
RO BN s8R HbhD, 2Fh, =3
a7 ik A5 Cladocera # Hilhd Lk
Entomostraca #k b 4fHE L, ¥vyIov7
+ 1% Entomostraca @iZ»nic rotifer #EH %
ZLIMETIEVIENE L, £D0534F
DT D A S & i 51§ licrotifer
NIFEERL & 2 B & vwbi, TaA—flicdiF
v 7O (hES.B~Tmm) T, ZON
WOIA L k> Tn B0k rotifer th 3 & b
bbb (=arvAF—, 1963) . ¥vooous
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HBALTwS, LhdTF5v7bbveLT
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ST ERE ST D,
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(LN AR EEsks b hbo b, ik
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5L o, KEMEYmAC e
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ek AbETELBL, MOTFREDTA

BELTIERNNEEAEZLRLTWDEE WD
EBTE LD,

2 F X B
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Comparative study on food habits of Kawachi-buna Carassius
cuvieri, Gengoro-buna C. cuvieri and Nigoro-buna C. carassius

grandoculis larvae in the aquatic plant zone of Lake Biwa

Ken-ichi HIRAI

It is said that Kawachi-buna may be one of the race selected from Gengoro-
buna before 80 years. Up to date, no attempt has been made to study its food habits.
Then, in order to compare the food habits of juvenile fish of Kawachi-buna and
those of other crucian carp inhabiting in Lake Biwa, larvae of Kawachi-buna from
fish pond were introduced into enclosures set on the aquatic plant zone in Lake
Biwa.

In the aquatic plant belt, early larvae of Nigoro-buna feed mainly on Entomostraca
such as Chydorus and Alona, but do not feed on rotifer even when abundant appearance
of rotifer occurred. And, they do not change their food habits with their growth, and
still consume Entomostraca.

While food habits of Gengoro-buna are a little difference from Nigoro-buna. In the
early stage, less than 1.2 cm in body length, they feed on rotifer, algae and Entomo-
straca, and with their growth they change their food and consume attached and
planktonic algae.

The food habits of early larvae of Kawachi-buna are similar to that of Nigoro-
buna rather than otherwise. Whereas in latter stage, more than 1.5 cm in body length,
they feed on algae rather than zooplankters such as Gengoro-buna feed on them.

The juveniles of Kawachi-buna feed well on Entomostraca in aquatic plant belt
where Entomostraca are abundant, but they can not fill their digestive tract with
plankters when placed them in the enclosure with no weed in which Entomostraca are
scarce.

It is suggested that aquatic plant belt may play an important role for feeding of

Kawachi-buna larvae, because of plenty supply of zooplankters at the plant belt, and
food habits of the fish.



