177

FoooobreicBdT 20581
&

A B H OE O

Ecology of the Japanese Loach, Misgurnus
anguillicaudatus (CANTOR)—I] .
Food Habit

By

Zenziro KUBOTA

There were many reports in which the histological problems on the alimentary
canal, the food habits and the digesting speed were treated. But the author found
out that the feeding hour and the amount of food taken by this fish differed with
the seasons and that the shape of the alimentary canal and the food habits differed
with the growth of the fish, moreover these two had a close relation with each
other. And the results are shown in the below in detail.

1) The loach can sharply distinguish the kind of food through olfactory sense.

2) The optimum temperature to the living of the loach is estimated to be 20—30°C.

3) The loach takes the foods chiefly in the daytime in the spawning season,
but principally at night in the other seasons.

4) One can catch larger individuals by traps during the spawning season or there-
about than those during the other seasons.

5) The individuals caught by the traps during the spawning season are older
than those caught in the other seasons. It is deduced from the above-mentioned facts
that the large individuals take their foods more actively during the spawning season
than in the other seasons.

6) During the spawning season, the male takes more foods than the female, but
vice versa.

7) The proportions of the width of duodenum or rectum to body length decrease

with growth of the fish.
8) The sudden increase in the proportion of the length of alimentary canal to
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body length is observed at 80 mm in body length, i.e., the proportion in the individu-
als shorter than 79 mm in body length is estimated to be 51.2-52.3%, but that in
the individuals longer than 80 mm is 54.7—56.9 %.

9) The adult loach is essentially herbivorous, although it is temporarily changed
into carnivorous just after the spawning season.

10) The crucian carp is the wunique species, so far as my investigations go,
which lives together with loach and takes the common foods with it.
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Fig. 1. Sketch of digestive organ of loach, showing the positions measured.
Notes : Positions measured
l1, length of stomach; ly, length of duodenum ; lg, length of rectum; 13,
stretched length of duodenum.
Organs
a, anus ; by, blood vessel ; d, duodenum ; g, gall-bladder ; i, intestine ; |, liver ; o,

oesophagus ; s, stomach ; sp, spleen.

HEGEZ, X #=Hhv 25— ORI XN 2L T 0.1l mm OBAE THRA L -7, KERIC
P 5 HAGHE @&%@ MUz oW, SEERSIOHIEEOEE (L=L+1+1) OERRBICET 581G
BRYD, TOMEMFEELDOEREL LT,

MNP DUV TIZ 19585 D> S 1959 T TREITTEEEL, 10 % &b~ Y UK TEEL 704k
B 15~13tmm ORBHEAL 12, WELEEE, FHRBSICBNNEY R Y L, REucd hHE
B LI OBRPHELIL, RBEBRIINED R 1 ccDKOBTERL, 2% 284 KLY, 254 K752
R LEHTL, ax—735 228, ZO0£BPHEL, | EEEET BT v, FRC 2EFE% -,
3~4 k% c, S{EEFELI LR ccd B TEDLIS,

A. R B A &

o B4, AOBRZ 10m, B 20m L EEIZEE» S BT 5, ZFT AL L i+
BOEELUT, 2<% vra Moina macrocopa F 121X & oo Bosmina longirostris 7 o
FBITHAEI R, 4V FTRBINUIZEORSAT 5100, Z0OK, FRBERICHE S IZE- 2 kL,
o 4 OFFITIST B L ABICEHAES 2IMITHAT 5, KED 100 mm PR sfE SO REBIC 61 Tz
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KR
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LT 5MH, SEFIOETH 5, WMEBRMI AR TIZ4E, CETIR46E, £ 1[4 oaigERS, iiE
Tii2. 88, BETIZ7 2B T, BEOAVIHE IO IEL L L (B1FR),

Table 1. Preference to food in loach, estimated from the number of individuals captured by traps

in which various kind of foods are set.

Kind of Number of individuals Captured
Exp. No. Total | individuals
food captured by each trap per trap
|
1 A 0 1 12 0 1 | 14 2.8
C 20 10 7 6 3 46 9.2
A 3 1 0 0 4 1.0
2 B 9 4 4 2 19 4.8
C 12 10 5 5 32 8.0
A 5 1 0 0 6 1.5
3 C 7 5 5 3 20 5.0
D 3 1 0 0 4 1.0
A 3 2 2 3 10 2.5
4 C 14 21 5 5 45 11.3
D 5 5 0 0 10 2.5

Abbreviations : A, mud ; B, mud with a mixture of raw rice-bran ; C, mud with a mixture of parched

rice-bran 3 D, none.

C DM | ERROEE R & 5T B TbicE 2 R 19565 6 A2 HICERL T, RIS, KR
24.2°C T b, EOHEHIT AR, BEHSI N CRDH 4 H, &311200TH 5, HERIIIARD 4R,
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ONTHE, fani1) Bl eeEl s RS TEORAAD, 2) BLOSA2BLEPRDET, TOLI
DT A BB R D, C D2 DOFEBZALILL, 20T, TNHDI L, WINBIELL» RS
BEHTE 3 30 1 N8 4 BB % 195655 9 H230 ¢ 9 B26HITERL 72, RIEZFTPE TR, #E TR, KR
ENEN 23.2°C & 23.4°C Thbd, EOHBEHIMEF LS A C- D OoFFFITNS 4 DT,
EEM2AETH B,

%3 EBNTISU AIERINZ, AR 6B, CEIM20E, DR 4R, 27, 2 1Y b oTigiERI
ik, CEVS0RTEIZ, ABMEIDBLIZZFNETL R EL0RT, IIFHE LV, KICH 4 EERITIU
LIEERERN, ABFEDENE LITI0R, CHEUSE, #U T 1Y OFERERKI CRV1L.3E,
ARSI U DEIL E BIC2.5R T, CEAMOR LY BBEL L, B 2HRA—METRI. DD
BERBUITERE &, CHVARS] UDﬁib%%b<§< ABEE DR E TIIZEREDTED SN L
o TFY s ZEIE LTS, COXd BEITAREERR-Tieh, ARNCHKY 2 HERP L2
Htﬁﬂ TET AT LIZEL LN,
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day observed from the River Nagata.
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2. Monthly variation of water temperature and catch per

X, average water temperature ; @, catch per day.

RBGBEFEEL S o120 Ein b,

S OB 2 R OBERIIER 2B L TEI & EF0E D 210,
EHUAITR) THlTo X 901, BB RITIE S 129
c FCTAHETHP®BRO

b s

U(E/J](@m/y

181

2RIWCIRL Tz, 7

B0 1 BT

F—HL T b, BERED
b b3S HFHE N R NE, SFREOBAIC X A ROME
EZEORENERINIIZDTHAH, LT

7H

zhn

LB OMBREOBIICET 2814
SHOMEREIT I BIGBED VS ChP2ERN T BoR)
EHhYTK%L,

BRET DL,

10H Tix

EORRE R TR SIS A B ORI & —Fd 50 &



182 2 m E = B - BUkEERER 11 (1)

Table 2. Monthly variation of the proportion of the individuals caught in the daytime to total catch

per day.
Number of Number of captured individuals Proportion of
Menth catch in the
days examined Daytime Night Total daytime
Jan. 1 0 0 0 -
Feb. 1 0 0 0 —
Mar. 1 0 1 100.0
Apr. 1 17 17 34 50.0
May 1 5 17 22 22.7
June 1 23 3 26 88.5
July 1 5 2 7 71.4
Aug. 2 24 30 54 48.3
Sept. 2 18 23 41 43.9
Oct. 1 0 .10 10 0
Nov. 1 1 17 18 5.6
Dec. 1 1 6 7 14.3
100
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Fig. 3. Monthly change of the proportion of the individuals caught in
the daytime to total catch per day.

i, AEEORSCERET S, 2) WERORKER (55 - H e BSIMESMER (B7H) 245
L, BRI E UNERICIAKRE KRR, BESTH LY, BEBSIOHMECR/NS L, BERTDH
BT EG, BEEIIRESITY - THEEL, BFEAREN, BERABHEBICERZENDL L0 CEBBEL
BB, FCTHEEAREAED somm Pl EOMA L 69 mm UTOREM & ChHT THY - BREIICiHE
BES L BROBRREOBEICHT 2H &2 RkwIz (E3EK 4K, 2OME, MATERI SDH
SERIL L, FEIHICIIEE, FOMEL VBRI LI EERERL, —HRBEATIZ 6 Bis ' 7 Bics
WTHE I N o oo, BAfESEAZ oh N, COT EPLERRDIRED I LOBECRAL
N S LTH S,
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Table 3. Morthly and daily rhythmic veriation of catch of the individuals longer than 80 mm in body
length and that of the individuals shorter then 9 mm in bedy length ceptured by traps in
the River Nagata, Yamaguchi Pref,
Number of trapped individuals
Month Body longer than 80mm Body shorter than 69mm
Daytime ; Total Daytime . Total
N
Jan, 0 0 0 — 0 0 0 —
Feb. 0 0 0 — 0 0 0 —
Mar. 0 0 0 — 1 0 1 100.0
Apr. 5 3 8 62.5 4 7 11 36.4
May 3 11 14 21.4 0 4 4 o
June 21 3 24 87.5 0 0 0 -
July 6 1 7 85.7 0 0 0 -
Aug. 19 30 49 38.7 5 0 5 100.0
Sept. 9 14 23 39.1 6 3 9 66.6
Oct. 0 7 7 0 0] 2 2 0
Nov. 0 4 4 0 1 5 6 16.6
Dec. ol 2 2 0 1 1 2 50.0
100~
o
o0
el
(] = o
SO
<< 50}
;&J
=
O
o > e
[} <0
e
0 L ; J ] ! L i 1 o i l

MONTH

:
Jan. Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.

Fig. 4. Monthly change of the preportion of the individuals caught at

the daytime to the total catch per day in the individuals longer

than 80 mm in body length.

D. AR#EBADGER, GELSLIVESES

HBIOTEROEE2HE 5 BUTR LT, 205 4 B TIRAEED 70~79 mm £ A b, A

T2 & BL - TN B D3,

B RIC/s D & 120~139mm D -KEFIELD D,

I5IIT6 BIs N7 AT 120

~169mm O ANBEABZESZ TN,

i, 9 mm LI/ DR 5 o

100 mm EL R OEAEZ A0,

8 BiTig A & 100~109 mm {TZEHiH 5

8 HMHTI 60~69mm & 100~109 mm @ 2 DOEEZHICE

WEL, 9 AT TRIBEINI D00, o2 o0UBETREIL IBE U TEDLNG, &0 AHI0H
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OF INDIVIDUALS

NUMBER

|
10 15
BODY LENGTH (em)

Fig. 5. Composition of body length of loach caught
in respective months. ‘
Note : A, Mar. 4-53B, Apr. 3-43C, May
4-53D, Jure 3-43E, July 8-9;5F, July
30-Aug. 23 G, Aug.27-29 3 H, Sept. 30-31 ;
I, Cct. 29-30:J, Dec. 1-2.

THITZ A & 130~139 mm OEER BN TE, 23 90 mm LUH T 80~89 mm [CE LA LI, I HiTl2
Hitig A & 90mm ZUFO/NIRIE D &I2 D, '

RICBCHEROEBRRP TR EE e iz b, CONMTE b AEERT, BEOBS AR HE
MR, 38&4 BTIAEN 10 g UTO/NERO H52h, 0354 BOENE I ~3g T4
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INDIVIDUALS

NUMBER OF

L
1015 20 25 30 35
BODY WEIGHT (g)

Fig. 6. Composition of body weight of fishes caught in
respective months.

Notes are the same as those of Fig. 5.

10, 5 BTz s & 14~21 g OB ARBIOEIIND D, 6 AL N7 AT, Z51ICAkE25~37g O
BHLN, 6 AOERBEREMIZ3I~37g T, EF2BUTE L. 8HITILAE 25 g Pl O IR
I, 9~15g HITHIENDY, 8 HBIK 9 HORTAIL S NICI0H AL 1 ~25 g DOESAEEE
iR, 1R TEHRBICI2ATIES g ITO/NfEEIER2 5D 5,

IR OESEERZHTHR, BIMERFICE T X ESRAORKOHEZRUIIOWEHE 7 KT
hh, TRHODLBESTEORICHT 24T, 2F TR ENL EOEESRIT 7 SHHEICEED 86 %
RO TERER, STCCOHPLBIDRIIE/NIVMER ZNENFRT . | FRISETE & BRESHEN 2R
I, OFETIRFEWRMA 2R, & QWEKEBETH A3 « 4 BILNL s RARISHTERTDH b,

E. AREERADMLE

ARMEERD S b, OS5 A8 &2H 8 FICRUT, £HUck b &, ZakmcEitL, 42T
1244 %TINZWDD, FNLIBRE L, 7 BRENCIZRKE 86 % 2R Y, X HICENLBIR B RS
L, 12ATIZ28% &72h, £UTE0%L ERRTHIZ, 567 8¢°9 «110D&H, F750% T
OHIZ 4B, 10BBXN128Thd, & CATRBICL LT KEINCISIT 5 Ko o v ok, 1 50.95
VAT U THE49.05 % (AMRHL, 1961¢) T, U b MEIEOEHRERBR T IIIEBEBRPELV L ERET 572
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Fig. 7. Monthly variation of proportion of each age group to total catch.
Note : @, O age group; %, 1 age group ; (O, group older than 1

age.

5iF, EOHITABBRRIE, MLHEEBIZEF—HTHIITTH L, LItk T, BREFER) LEERIIR
IRV HE & HE & TI3AREB L, BEDRHIZ ARG & U T BT tE, 102 ORI IO v &0 A
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Fig. 8. Monthly variation of the prcportion of female fish to total
catch,

F. HRCHSHILEORSDEIL

K s OM(LEIC OV TR, PIE (1939) 28X OTRIK (1942) CRUWHIZHEEZ b O EH (1957)
OEEDD B, N6 RENT 5, DRWH FICh 28D ICHISCHE 5, THIZ BRI VEL, AE
BEFARETEL, TERILL, FRECL - TEACDPN TS, AEE BRI 2D D, £DEREC
7 5 2 A RIOUWEREIR &R 0T A MRS AL, T2 ORREICHREROIIEE BT 5053
ADIEREEL CBIn %, ERIIMNT, HERs (BT, AL, Bor T, 8, SFIUOERR
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IR0 MRS 1 5T <, 0RO FERIEE | SV THIBICRE TR L, DR
R-o>Tih, TOPIKRIEITL D E13Th 5 (BEOBETIR A~1T2HEDTD), BEEZEHBHAR L,
R BaRME2Ed 5, MILERAEDLS IIMICHII TIZ & ASEET, BB HBIENE T
Thbdo BiIHILED 1 /40RS % 5D, HEWEL, HABRTH 5. 2UCHTEBREED b
TROEL, EEEREL, 2~2 5HEMED ICEEL TBITE T, BIZEET, FEIOE, mE
WEATWD, MMEIZS, FHIZAS L, 2ZHD, 209 HEOTHKA X, JHEXERR CHERA
5L, BOROAIEICD b, Bl A X THECBITICERET b,

ST, FBHIMEED Y b, EEROFEHS JOFEOETHRAT 6 #FHC DL THIE 21750, 10 mmo
A RINCTESEEZ RO (H430), ANEREOEI LEELOBGERRIRT 2 &, 2NEhin i

Table 4. Lengths of stomach, ducdenum and rectum respectively and diameters of the latter two

parts of alimentary canal in relation to body length.

Range of
Mean i ly 15 I L Wy W
body length
40~ 49 46.5 5.8 3.7 5.2 13.4 24.1 1.6 1.4
50~ 59 56.0 6.3 5.3 6.7 15.8 29.0 1.8 1.6
60~ &9 64.0 8.1 5.5 7.0 18.0 33.1 1.7 1.6
70~ 79 76.0 8.5 8.1 9.5 21.4 39.4 2.2 1.9
80~ 89 84.0 11.5 8.4 11.6 23.2 46.3 2.4 1.9
90~ 99 93.8 11.2 9.4 10.6 28.9 51.8 2.5 2.2
100~109 105.7 14.6 9.6 14.9 28.3 57.8 2.9 2.3
110~119 112.5 13.2 12.1 16.7 33.2 63.1 3.1 2.5
120~129 124..9 14.5 12.5 15.2 39.8 69.1 2.8 2.2
130~ 141.6 16.5 13.5 20.2 43.5 80.5 3.8 2.8

Notes : All values are represented by mm. For the abbreviations, see Fig. 1.

Table 5. Change of the prcportion of varicus parts of alimentary canal in relation to body length
with growth of the Fish in {oach.

Renge of Mean 10011 /BL | 1t001e/BL | 100 13/BL | 10015/BL | 100L/BL | 10cW;/BL | 100W4 /BL
body length
40~ 49 46.5 12.5 .0 11.2 28.8 52.3 3.4 3.2
50~ 59 56.0 11.2 .3 12.0 28.3 51.2 3.3 2.9
60~ 69 64.0 11.6 .7 10.8 28.3 51.7 2.6 2.3
70~ 79 76.0 1.1 10.6 12.4 28.2 51.8 2.9 2.5
80~ 89 84.0 13.7 10.0 13.8 27.5 B5.1 2.9 2.3
90~ 99 93.8 11.5 .9 12.5 29.5 55.3 2.6 2.3
100~109 105.7 13.6 .1 14.0 26.7 54.7 2.7 2.2
110~119 112.5 11.7 10.8 14.8 29.6 56.0 2.7 2.3
120~129 124.9 11.7 .9 12.4 31.8 56.3 2.2 1.8
130~ 141.6 11.8 .5 14 .4 30.7 56.9 2.7 1.9

Notes : All values are represented by mm. For the abbreviations, see Fig. 1.
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Fig. 9. Growth of respective parts of alimentary Fig. 10. Diameter of duodenum and rectum in relation
canal in relation to body length. to body length.

Note : |, stomach ; lg, duodenum ; i3,
stretched length of duodenum ; 13, rectum ;
L, total length of alimentary canal which

is represented by 1| +Ug 413,

S, BELOROEXRLBIF LY bREN @D, 2, TR, TNTNERIED, K
TFEHIND (E10X), .
b H, Wi=0.024BL+0.310 W;=0.015BL+0.710
71U, Wi, We #8408 BL B¢y mm,
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-— 188 —



Fo a9 o4 il g 501 189

TRDLEEN ¢9mm UFORMALE 80mm PLEDRME 2 BT DOV THAS & 1001 /BL (ZETHE
Tik11.2~12.5, FI2#%ETI311.7~13.7, $£72100 13 /BL OfElL, Bi#ETI138.0~9.3, #ETi138.9~10.8
TC ORISR & RARA & OMITINTERBIE EAERD LIS LU 8B 23 EL 104
@100 I3 /BL OffiiZ, BIEN10.8~12.0, %EH12.4~14.8, BDOES 13/BL 38074 Tl 28.3~28.5,
BETIE L - 200102k & S0RTH T C OMTZEIZRE & RKR & OICERPED b5, HEDE
ED#l&, 100 LIBL OffizfdED 79 mm IR Ti51.2~52.3, £ EOERETIIS4.7~56.9T, KEN
gomm DkE IR ELUTCEWTE EUED.
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BODY LENGTH (em)

“ig. 11. Increase of the proportion of total length of alimentary
canal with growth of the fish., Pay special attention
to the fact that growth inflection of canal length is
recognized at 80 mm in body length where the food habit
of Ffish is concurrently changed from carnivorous to

herbivorous.

i HZigBoMoENs, 2 bH 100 W /BL okl Bomo#ls, 2% b 100We/BL dfiz
b BT - T T %, 1001/BL 12 {bA5A 514" 100W1/BL 5B, Ui»d 100 13/BL T
WA i, +BBOEBEPRECHE > THELRA L ERRLU TN,

G. HILEREY

a. BRICHESAEMOE L

ORI L, MUBENAYOBERIORLEOBREE 6 BITURUIZ, CIUCL D EHEILENREEKE
B3 49 mm PIF TR ECNEFET, FEN 21 mm O T 3004 BE, 29 mm Tk 8504 LI,
3zmm TIEUL L TD Cyclops THb, 50~79mm T8 AEFNEDERDIENIC, 4 32 2 XHE
Ubh 70~89mm TiIBMERELIMNT Navicula, Cymbella, Gomphenema 72 & OFEEEIS L ONEEI O3
AR« EFEMBFICb b, 90mm Pl Ricis b s EitkEREhE RS |l AL, EigiEE, & i
Spirogyra PMERT D, COX I, EEFH 70omm pE o0mm [IThHTT, Bk o Yt L6
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Table ¢. Change of food habit with growth in loach.

“_Range of body length{mm) 10~19 20~29 30~39 40~49 50~59

Species \ Body length(mm) 1516 16 16 17[21 25 27 27 29|30 32 32 34 38|44 45 45 4755 58 58 59 59

Copepoda ¢ crrc c ¢ cc c cccric € ccciir € cc c
Moina macrocopa c
Cyclops spp. c cc cc| cc clr r ¢
Bosmina sp.
Insect

Larva of insect c r r

Animal

Nauplii r rr r r
Graptoleberis testudinaria rr
Phacus pleuro
Rotatoria rotatoria cc c r

Limnodrilus gotoi rr rrocc cccc

Navicula <pp.
Cymbella spp.
Nitzschia linearis
Gomphonema sp.
Gyrosigma spp.
Closterium spp. r cc |c
Ankistrodesmus spp. c
Synedra spp.
Achnanthes inflalata

Plant

Grammatophora sp.

Surirella spp.

Anabaena sp.
Stenopterobia intermedia
Euglena spp.
Oedogonium spp.
Fragilaria sp.

Pinularia sp.

Spirogyra sp. r rror

Fragments of plants r

Mud clc

ATy
Minerat

BINEVGZLT B0, CORRIZ Y x0ETHENRIZE £ AOMLEOLEOKRBICHT 3 HA 2T 2 1
HiE—HUTvd. A0HD (1956) 3EBKFAOBOE S IO THR R 1T/, AENEDED & o,
HLEBERICIEANTEL, BED 3 OIEN &0 5 R 2157208, KEBRFERE, WEEOESOhE
TS B EIED N S OREATIREYE, I 8aPyAk SO RATRERZEOEE 2 &L, MEOME: &
ST 5,

2348, WAMREICT—HBRCEEL, B LB TREEOBENEN -7, THHAMIIEE SN T
#6569, ML INIZ 6 OLANL, BIIZIESRET, LI oT Y s w2 AMRHICTH240 & B b h
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60~69 70~79 80~89| 90~99 100~109 110~119 I 120~
65 65 69 69 6970 71 7275 7885 88 89/92 959698100 101 102105106111 114114115 1 16[120 125127128 129131
c r ccr cic c r r rr
cc c r cc
c
cc
c
cc clcccr rorr
rr
T
cc
rr
cc cc c C cc
cc ¢ ccrr cciece cc cc cc clcc cc cc cc cc
¢ cc cc ccr|c cc clcc cc cc cc ¢ T
cc
cc cc cc cc cc
cc ¢ c re r
cc rrjr cc cc
cc ccjec r o o
r
r cc
r r
cc cc cc cc
r
r
re
r
cc
r
ror rrfc cc cc cc c cc cc ccl C cc cc ¢
r ¢ oror c c r orrlc cc ¢cc rjic cc cc cc ¢
r cor cc c c cc r cc r cc r c
Zig

b. AMOFEHMEL
BB U AROKRE X,
WML, Band OTEDED 9 A,

BEZEAEL 585 ST R0,

D% YEREHK 80 mm 1T/ B TIiKid,

g 3~10m8 (6 AT

WETTED 4 BET) 2ET 2, Lo > TRIEITEE 5 Ao
Z T, REY sommP EOMIRDHICNT, IHLE NV O
F6 L PR BRI TE 7 FRITRL 12,

G, 4 BisXor 5 AT Navicula, Cymbella, Spirogyra, Gomphonema, Surirella #5JX1F
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Table 7. Seasonal variation of both kind and amcunt of stomach contents inloach longer than 80 mm

in body length.

\ Date Apr. 13 Apr. 27 May 16
™

Species \\\\\\?odylen@h(mwo 89 96 120|116 129 114 114 88 106| 100 128 115 111 127 113 101

Copepaoda re
Moina macrocopa rrocc

Cyclops spp.

o)

Bosmina sp. ccor cc r rr re

Insect

Anim

Larva of insect r r
Graptoleberis testudinaria

Limnodrilus gotoi rr

Navicula spp. ccce cc c cc cc cc cc cc cc
Cymbella spp. cc ce cc cl ¢ ¢ cc cc occ
Nitzschia linearis o
Gomphonema sp. cc cc cc cc cc cc cc
Gyrosigma sp. r

Closterium spp. cc cc r

Ankistrodesmus spp. cc r c c
Synedra spp. r
Achnanthes inflalata r cc

Plant

Grammatophora sp. r

Surirella spp. cc cc cc cc ¢
Stenopterobia intermedia
Fragilaria sp.

Pinularia sp.
Seienastrum sp.
Spirogyra sp. clcc cc cc cccc ccf ¢ cc cc cc cc

Euglena spp.

Fragments of plant r cC cC cC cC r [ot C

D2 - 1B « FT72 & OEYEEIEIN IOEE B T A 05, EIER - mEREBbha 7 HIE T
Cyclops, Bosmina, FEHEIH, ZOHMO/NFEEUS & OBEERD A 229, HlAE, 7 A2HIKE
ﬁbk%ﬁﬁpwmn®m%@,k@?@&&@uwcwhm%mmw%,%W%Mﬂ@BmmMa%%m
P, 280D Moina macrocopa % 2 fifk, KAEER% | ks XELHR Z30ME2HEL Tz, 9H
P& TIIBOEIES EARE 29705, NEEEIBEAL TWA, HEZEL TH LA AR
Navicula, Cymbella, Spirogyra 35 L (N HE¥IOIR « £ « FET /5 X Th %, BEERIIFEINEOBIH%IS L84
A%<, 9 AR TIMEE NS  BROEEL DO MEERBIINT %, CIUIBRL 72T L 598
EFHEBEORIE -2 —HT 5,

. fiRELDLE

KEINCART S 2 « SORBICONTEER L LN, Foww EHBELIn, FTHEEDN 40~136 mm O
TP ISR DWTIHLENEY 2 U b IR, EPO% « ],  Spirogyra, /NS JOUKAERH %
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July 2 | July 12 Sept. 3 Sept. 5 Sept. 7 Oct, 1
112121 106] 98 93 |110 122 120 125 110 105 126 102/101 109 98 92/128 131 123 95104 99 85 105 121 120 100
cc rr r o ccr o c c
r r
cc cc < cc cc c c cc ¢
roor or|cc ‘
reoorroorr r
Poor orlcec o r cc r c
rr
rr cc
r ccocel r r
r
rr r c ¢
cc  cc re
cc cc cel ¢ c cc
c
r r
r v
;
cc
.
rr
rooroor cc rr c c ) rorc
rr
c ¢ ¢ ¢ | ¢ ¢ ¢ ec cc occ occ o cC M ¢ ¢ ¢© ¢y cc C c cc

LB, EighH, Moina, Bosmina, W, Fragilaria 33 38 Closterium I3 ¥ 2 /SR E LT
Tro FRNENC T FIRME T, RESE70~100mm O KU s v EAERIZIE-HU TN D, RICEED
32~92mm D F > A22BITDNTL bz, & O EARED 40~50 mm DA TIZKERER 2SR, A
N3O R0 L OV e A BT, F 7o s0mm P AT FEEE SR, S DD 83mm D
BE30mm D7 F%R, ALV, T Y AVizd X6 KERER, ¥k Spirogyra B2
FNEL TN, BLED S AFROEENTIE, FY s v EA—BE TS, UL bEN -7 2/iE7
FITITH %,

& =
ks oot BROBRRD S b, BEOLD 5 EEMHCEILL, 6 Bl k07 AKBb £, %
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t%@k%@%Lﬁﬁéitﬁ9?é C OFEFIZATERR O EGRGs X OVBEEIR B L T d X 9 @b g,
T b, AR K BSPREROKECHTT 38181, 6 ByEk, 9 A% X I0ABENT (AIEHE, 1961
b) ALK 2 BEOMBEEORK - BUNOSRI & —HT 5. C OEREROREZ, RES I OH
BRI EINI S, NG 3WENLTEREEALLOND, KITFY 3 v OEIFEIIIL, ZBEOBET
ERE G IEAE TOMT, BEIEEEICHY TEMMICIT b s, Lk - T, BRI 5 A
LERIFRICEESR L, Z DRIBER 1T, HEIZEEOERNCHATEZ EL RN EDEEDN S, CDX )
ARG 2EE1E, BINRARZICT B IIDICRERZDTHA S,

RIT, AINC X 2HEROKRE, KEZ S NICESHRE,. 6 AXN 7 HdBESOREE, 27T,
TG DRHEP L E S B3 EBEESOPNURTHEE SN TN, CORRICDNTE, BEEPREIRT
WEEDREI 2 G & U TZRIIICE L { H L, Z DM@ A, MNRRTIERC O L) BRI R &N

EEIDIDNC LT LD DT, FOMICAREOHBEL/NA LD ABEDOHHEN (ARE - 33, 1955,
AR, 1961a) CES IREBDODNG, 27 Al ‘8 BT, 0FAPEBEINS O, AP
EHEEL, ZEOROBEEIETI SN XL THA I,

T ROERIZFEINCEL, BOLD 2 E&3ERHCERER, Tl oBEP LN D12 /X
WER ZNEIWRLT, CORRSMOEERORMOHEZ = 2 VF -85, L b &, BI
BRI E TH 5 DIt LT, BFERSEZFITTobh, WNEOHEPEET 2 LIk 580
LEbnis,

1# =

LY s DIRIRIT X - TEEOEE R BICKAIT 5 2 & 5T 5,

2. AEFEHEEZSIE 20~30°C Th b,

3. BEREIING OB, 20BoORIITE, B LTRBICESbAS,

b BN SO 2 N ORI THS 1A U3, 2O 2s b0k Y b A sun,

5. FESNHIS X OR 2 ORI ORI A THE S 2 OESE, Z2OBOBIOS O kb b TES T
B DS LT, KIE (R OESEMIIENENE fi 2 LIMIICH, 2olomficey 5 9@
Z I Y ICEbND,

6. EERIIEIHG L ZORIBORIETIE, ML b 3MOITY, COMOBMTIEMICH L b & o
FEhenzin.

7. FIEBER X CBOMOKEICET 2EE1Z, BRECE-TRST 5,

8. WLBOES OEBICHT 2HE, KEN 79mm LIF Tk 51.2~52.3%, Zhl Lok E71
54.7~56.9 % T, {AEM80mm OREIZHELLUTAMT 5, ChiZEIEHoRER s End 2
CEICERT A, FUTTEC ORI LSBT 5,

9. MAORMEE, EINEZ TR —CEMERTH 505, ENLHOBITII BICEDERTH D,
10. FosweEdicdkRL, UkbEr—Id amis, ISR 7 170 Th s,

L'y ik
1) FIaF =&, 1935 : BROEMEEE. KHAKES, #Hil
2) HUTE], 1957 @ ARIIBERKAERN. KEfE, HR.
3) BHEZZ, 1922 BOBOMBIPIZE (1). &BEE 17 (12).
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4) . 1923 : BROIBOMBTIZE (2). JKitgk, 18 (1).

5) FCHBUE - 3 R - AU - R B JIBE B - AUm R« KA, 1956 ¢ HKBOBOD
ES. HELHEE, 18 (3).

6) APREEES - FAFF L, 19550 R o v OXHIEECRY s AKkOBERICRN T, ARG, 4

(3).
7) ———, 196ta : Fu = v DEBRICEIT AWE— 1. ERBNOH AH4 11 (1).
8) ——————, 1961b : Fa v OAEBICEET AE—~T. B OWT. &2HE 11 (1).

=, 1961c @ Fua o OERBITET AHE—V. i T. RiRg, 11 (1).
10) SUEHIRO, Y., ,1942: A study on the digestive system and feeding habits of fish. Jap.
Jour. Zool., 10 (1).
11) HAVINEER, 1948 1 ATRMEICIR 2 SEOREROEBREICE T, BI1IKE. 3.
12) PHEIRURED, 1939 @ SAMFEOSES. S5 RS, PIEUEL SRR, 6
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