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Ecology of the Japanese Loach, Misgurnus
anguillicaudatus (Cantor)—1 .
Growth and Fatness®

By

Zenziro KupoTA

There were many reports in which the growth pattern of this fish was studied,
but most of them were in failure because the culturing days were too short to make
the pattern clear in detail, against its special importance in the culturing. Paying
special attention to this point, the author planned a long culturing and found the
inclination of the growth pattern of each of female and male and their changes with
the seasons. The results are shown in the below.

1) Each group of the frys collected from the River Nagata and those hatched out
through the artificial breeding (by Kawamura’'s method) were culturéd continu ously
as long as 5 years and a month, and the details of the growth of the loach of these
groups are compared with those living in the natural environment.

2) The relation in the logarithmic representation of the body length or body
weight of the female loach to the duration of time after hatched out can be expressed
by the extension of the line observable during the immature stage, but those of the
male are by the line branched off from the above-mentioned line at the point 9 to 10
months after hatched out and 90 mm in body length.

3) Body length (L mm) at respective months after -hatched out (x months) can
be represented by the following experimental equations:

Female : L=5] 821 X0.2524
Male : L=65.766 X0.1420

4) But the body weight (W g) of the cultured loach at respective months after

hatched are as follows :

Female : W=1.0086 X0.7462
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Male : W=1.8994 X0.4660

5) So far as the present investigation goes, no significant differences in growth
rate can be admitted between the loach cultured and those obtained from natural
environment.

6) The coefficients of variation of the body length and body weight of the
cultured loach are very small, and moreover they are invariable regardless of the
stage in the course of the growth.

7) The body weight (W g) at respective body length (L cm) can be represented
by the following experimental equation:

W =0.00887 L?2-9%7

8) No significant difference in fatness can be admitted between both sexes and
also between age groups.

9) The seasonal variation of the fatness is thought to be dependant on the
amount of foods taken and on the degree of development of gonad.

10) The loach collected from the natural environment shows the severer seasonal

variation of fatness than that cultured in the pond.
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(1922) BILEHOFBZOHMEEL, WACH30H THE) 34 mm, 60HT 36 mmZz U CEBEETHT
1342 miTIs B O & R IRE LT, DTS (1324) 13, 1922685 ALIHIC 116 m? (355F) DIKEAIE
Easmm, [HEE3.3g O 17508, 5775 g2 i#L, 19238 A5 H, DFH 144 # A g E
(33 mm, EEREI12.020 b D% 13108, 14026g AT 12, BH (1933) 119328 6 H25H, 331 m? (1005F)
OKE A E 79 mm, [FIAE 2.4g0 b 0153848, T X37500g 2 HEL, TDFED 9 H26EH» 5 10H23
A3 TORICTEEREI9 mm, FER7.350 b D10846/, ES T 98936g R ILHL 12 B (1937) 131t
%14~ 150 THREN 1. 2~1.5cm, 2 # BRI TE3.3~6.6cm, KH (1939) 13 EHOFRIZEE 4.0mm,
MELi% 4 FIC4.4~4.6mm, 1007T5.3mm, M (1943) BIE{LE 2 BRETHREN1.5em, 28 AMNT3~
6om, EA (1944) 13 1 » HCHKE 3em, FERFI T 9em, I (1944) 136 AR H20ARMT 3 ecmfir
CRET B ERENENEEL I, (WARKERER (1946) 3)IINOFETATEREL 12 19464
6 A15HIC1351ER6.6m2 (25 OMAREL THELEORBTHEL, 10A14AIEE6.6~9.3cmd
Lo REE, A (1947) AT 2 REOFER 194748 7 HIsHIZ6.6m? (252) D~
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= EUKEERRE ) R (1947) 125 TATIRE L 7oF feiitol em, f#el cm, B3 18 el T56H
HERE L, RED 19.8 mmp 5 34,9 mm, FICHA (1948) WRIRE T T AL TofF e 52 B R &
L. AEHse.2mmip 5 57.0 mmic ZNENEL Iz, AX (1948) 1%, WEL#E 1w HCIZREL 31 mm, 6
H B TIssmm, |AETIE77mm, 146 4 T3 mmicELTC LEU T A,
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Table 1. Relation between average body length and the estimated months after hatched out in loach

collected from the River Nagata, Yamaguchi Pref.

Estimated Number of Body length (mm)
Dat months individuals
ace after examined Sex uncertain Q@ )
surveyed hatched S
82X ,
out uncertain 75# 8 M c M v M v
, 55.50  110.30
Aug. 1,752 1 5 4+3.10 +2.19
) ' 66.05 | 7.90 67.50 | 7.55
Sept. 1, 'B2 2 77 4201 X=1.42] +1.927 4£1.35
Sent. , R ) 69.15 |13.10
ept. 30, '52 3 3 76.70 +5.10, 43.60
Oct. , ' sl o 75.00 [10.00 | 72.50 [10.25
ct, 30, ‘B2 4 +2.38 +1.68 +£2.30 =+1.75
Dec. , 5l 5 65.50 [17.75
ec. 1,52 5 73.00 45.36] 43.78
Aor. 3.5 114l 1 73.20 [8.20 | 72.50 | 7.45
P 3,93 19 8 1.47] F1.04 F1.18 40.83
M _ ; 80.50 {12.50 | 79.65 [13.45
ey 17,753 10 1o Y66l -1.88 +3.69 242
J ; - 87.50 |5.95 |89.15 |13.10
une 3, 53 1 7]l ‘ L1581 £1.07 4£5.10 +£3.61
e | . ‘ | i 103.75 | 6.50 96.80 | 8.60
July 8, 83 12 407 +2.19] 41.54 £2.19 --1.84
Aug. 1] ». 106.05 | 7.95 198.70 | 7.10
Sept. 1 °2 | 1314 1723 +1.20l £0.91] 40.99 =+0.70
May 171 > 121.50 |14.95 [107.50 |10.60
Jure  3f 99 | 22723 L5 4 +4.51] 4+3.19] +3.57 +2.52

Abbreviations : M, mean ; o, standard deviation.
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Fig. 1. Growth curves of body length in loaches collected from the River
Nagata.

Note : (O, female ; @, male; x, sex uncertain.
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B TR &, BREZIEVE 3w BEIKed mm, 9 & A HIC72~73 mm, 124 H Bl 104 mm, 97 mm,
13~147 HBICAD < 106 mm & 99 mm, 22~23% H HIT 121 mm & 108 mmiTiz %, EFEOEINL, WL T
5D L BRIREL RS0, WS s T3 HE (108) 76 9w AE (BE4 A) $TO
6 HAMTIERL, 9PHAE»L13~14nEEB (8~9H) $TO4MBEETHEHIEAR LY, #Nli%
WARIET 5, D% D, BERIZESDP L ERCH Y THEML, MER LOEFRUIMBL SV, FEOMIE
RIEALL T s 3 4 B mm, 9 p HAr 5 130 HETO 5 » BRI 30mmT, FiZOLEMIIsT 5
TIIPBEITIT B L H b RE 0, Mo MioEER, g1 » AHETRIEEHE—TH 25, 120 AEHRPS
HRBED, TNUETIEIMOITRHELY K& k5,
TR e DR AR & A & OB E 2 FB L OE 2 MITR IO Th b, MHEORRE, REOYEE

Table 2. Relation between average body weight and the estimated months after hatched out in loach

collected from the River Nagata.

Estimated Number of Body weight (g)
) months individuals
Date surveyed after examined Sex uncertain 2 F
hatched Sox -
out o @1 3 M o M o M o
uncertain B -~
, . .85 | 0.54
Aug. 1,752 ! 5 40.16 40.11
, 2.97  10.75 3.11 11.09
Sept. 1,52 2 77 40.18 -+0.13] =40.271 +0.19
o, 3.09 |1.88
Sept. 30, '52 3 1 3 4.10 ¥o.72 X0 51
. . 3.43  1.19 3.31  1.18
Oct. 30, 52 4 81 9 40.28 4+0.20 +0.26] +0.18
, 3.25 10.50 2.95 |1.63
Dec. 1,782 5 2 5 40.23 40.16 +0.49 +0.34
, 2.68 10.55 2.53 0.91
AF_’“ 3, 53 9 14 18 F0.10, -£0.07 +0.14 +0.10
, 4.10  11.41 3.92  1.89
May 17,753 1o 0] 7 40.29 40.21 +0.51 +£0.34
, o 5.47 |1.76 5.48  |2.62
June 3, 7’53 1 Z] s +0.44] +40.31] +1.01] +0.72
, 10.75  11.48 9.22 12.81
July 8,753 12 41 7 40.49 -+0.35 -£0.71] ~0.50
Aug. 1| - 12.68 13.71  |11.33  11.91
Sept. 1f 92 | 13~14 1723 10.60| 0.420 +0.26 +0.13
May 17] » 3.10 [3.61  |10.75 [3.27
June 3f 93 | 22723 L5 £1.08 £0.77 £1.09 £0.77

For sbbreviations, see Table 1,

A S SRR OR S 4, BB LE R, S 4 0 HE (10 FAED i THIINL, ATIE 3.4 gTh D
i, ENLBEAL, 9 HHE (4 H) Tid2.5~2.7g&/5 %, I0WCENLHE, 14sBH (9H) =TI
2L LML, 120 HB (7H) Tidi0.8g, 1#9.2¢, 14 B2 7 g, M1 .3gitET 2, DI D
FEEIEFSICEFCHENUATCGRDT 5, WMEEIWIL THDE 4 2V HE L TOB T, #93.3~
3.4g, 9VPERPL4MHBE TCOBTIZMNOETH > TC, BEOUIBICIST 2505, BZOIEICST 5
D BRIV, COCLBBEREDESEMHET b, EHEOREL, REOEALEBCI BT ERE
TREEA—TH 59, RVHELB TIZZERRZED, FFOIPEHELD EIIS,
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Fig. 2. Growth curves of bedy weight in lcaches collected from the River
Nagata.

Notes are the same as those of Fig. 1.
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WAL OFERI  MER ORI L ER E OB RRLIZONE 3R TH D, €03 L, BEIER
PRIARAITIS RN 4 mm OFR 25B Th o708, WL E, % b HEEHsH Bicid 7R (FREFE 68
%) WIS, Wt 4 # ARICENL OROMWRL LI E A, e BioHU TR, Ehikehen
35.3% & 64.7% T, MEDTTHMEL D & L HBL T, £ OBRBHOBE 2 £/ o100, bi2en
AR 21956 8 A7, HE2R, I 1 A 6HEC LI, ZOBEMIZLAMEIBART, Kk
IBIE S, KM D ENHITTID TH B, 3 DICENLE 2 FRISEME T - 7ob3, Lo 7 H R
2 % 19594F 5 H30 TR t BFET-L 12, #OERI EERANCAE2AEL T on EBbhi s,

—77, BAERIZ 1 #EETI22.7g, 2 H4ETI61.4g, 3 WETI96.9g, ¥4 HEET209.68, 5 HET
212.3g L IR D EERIZE HEBERIZZ L,

WAL ORBBIARS & ME OB & DR 2 4 a0 L0 3 BUCRL 7oo i OBIFRIE S & &I
CHE L FARICERT 2 SRR TED 3N, EKERMLUIETIIERC, cOMOETEESZPLE
FCPUTHREL, BERSLOETOIHRET, 270, MBUEAETIck - THOENZN T {25,

HE & HEO R 8 H HE CIZIZE—Td 55, 125 BB T, MohhkEL, #NLUk, WHE
MDA T B, Tp B2 HA TR, Hi2103mm, Hi391 mm, 245 ARIIEELD { 118 mm
L1065 mm, 367 HFICiZ129 mm & 112 mm, 5377 A EICIE 136 mm & 115 mm, K TH® 615 5 BT,
141 mmé& 116 mmit /s 77,

R OHE R 1y, B2 1L EL, KEOMESE [ ={(1—1l0)/l} % 100%, FOWLEKOEEIICHR
WL, WETHI, 14F2480, 24F15, 3£E9, 44E5, 54, gz, HETI 42180, 24F15, 347,
443, S T B O M T ICRE - THREDMERIR /NS L 72 5,

MLt ORERIN (X A) &FEE (Lom) & OBERGH S 5 7 TR ERICS Y, MidRREIHICH
UAMELELIZADThah, Huk, WALBo~100n AR, HEKOnmT, MOE» D FANIES
BT 5 (54D,
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Table 3. Relation between total body weight (g) and the days or months after hatched out in loach
culturing (Group A).

‘ Time after Number Total weight (g)
Date examined hatched out Sex Sex
uncertain ¢ . 3 Total uncertain ? & Total
Aug. 2, 54 45 days 17 17 16.4 16.4
Aug. 25, '54 68 ” ” 33.9 33.9
Sept. 14, '54 88 ” ” 40.6 40.6
Oct. 4,54 | 108 7 7 ” 48.8 48.8
Oct, 24, '54 4 months 11 6 ” 34.6 1| 17.9 52.5
Nov. 13, '54 5 7 ” ” V4 33.4 | 18.3 51.7
Feb. 4,55 8 ” ” 7 " 33.4 17.4 50.8
June 27,55 12 7 ” ” ” 89.3 | 33.4 122.7
July 28, 55 13 7 ” ” ” 87.4 | 37.1 124.5
Aug. 26, 55 14 7 ” ” ” 103.1 | 42.4 145.5
Sept. 27, '55 15 7 ” ” ” 101.6 | 42.0 143.6
Neov. 7, ’55 17 7 ” 7 ” 101.8 | 42.5 144.3
Apr. 16, 56 22 4 /" 7 ” 96.9 38.7 135.6
May 11, '56 23 7 ” ” 7 110.7 | 44.2 154.9
June 11, ’56 24 v ” ” ” 118.2 | 43.2 161.4
July 11, ’56 25 ” " ” " 136.0 | 48.6 184.6
Aug. 11, 56 26 ” " ” V4 131.5 50.2 181.7
Sept. 12, '56 27 7 10 4 14 127.6 | 36.8 164.4
Oct. 19, 56 28 7 ” ” ” 125.3 | 35.7 161.0
Apr. 11, ’87 34 4 ” 7 7 140.9 38.4 179.3
May 11, 57 35 4 ” 7 /7 144.7 36.0 180.7
June 12, ’57 36 4 7 ” 7 156.4 | 40.5 196.9
July 13, ’57 37 4 ” /” ” 162.3 | 41.7 204.0
Aug. 16, '57 38 7 p ” ” 163.3 | 43.4 206.7
Qct. 9,57 39 4 7 ” V4 162.1 44.8 206.9
Nov. 7,58 53 ” 7 7" 7 165.5 44 .1 206.6
Apr. 14,°59 | 58 7« V v # 167.4| 45.1 212.5
May 30, ’59 59 7 9 7 13 159.8 40.7 200.5
July 24, ’59 61 ’ # ” 169.3 | 43.0 212.3
SR

T L =51.821X0-2524
HTIE F=65.766X0.142
TEDINS,

WAL ETEE B (AR, 1960) 1G9 5% TIRET 2 M 2R 3 &, W45 H TIRAEDHY50 mm
T, TTICKRMA &2 - T80 HOMELES 2 B24 0 T BEE lamina circularis 3R I NAY
(AfRH, 19612) 4 % HETIE 75~77 mm TEAIZ QOB O b AZCHEIT 2 C &P TE, 9~
Rt ?@@E%¢@4H@K3%mmtﬁb@@McAao

R 7%4[:”’@%2 BEIRD &R DSIEARE & OBIfR R 5 Fas L0V 5 BUCRL 72, W& OBIRIERI/E S
FRERCOR 1, AEIMULIETRERC, onbik @é.*FT BHEFEEFICHINL, XFWZES
ThH, LIt -T xﬁﬂzugﬁbmxﬁzém Sa LT, ZOTBOMBU IR E 5 5, & DK,
WAL 8 # B TIISIEHE—Td 2975, }ﬂﬂbﬁuﬁﬁﬁf 38.28 5 6g THERRBAEL, 24 F BICIZ10.8
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Fig. 3. Growth curves of body length in a group of culturing Fish (Group A).

Notes are the same as those of Fig, 1.
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Fig. 4. Growth of body length in a group of culturing fish (Group A).

Note : O, female ; @, male; x, sex uncertain.
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Fig. 5. Growth curves of body waight in a group of culturing Fish (Grop A).

Notes are the same as those of Fig. 1.
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Fig. 6. Growth of body weight in a group of culturing fish (Group A).

Notes are the same as thoss of Fig.

1.

Table 6. Relation between total body weight (g) and the months after hatched out in loach culturing

(Group B).

Time after Number Total weight (g)
Date examined hatched

(months) Q 3 Total Q 3 Total
July 28, 55 13 9 9 18 82.1 65.0 147.1
Aug. 26, 55 14 ” " 7 103.8 85.0 188.8
Sept. 27, '55 15 ” ” 4 117.5 78.8 196.3
Nov. 7,755 17 ” ” % 121.7 82.9 204..6
Apr. 16, 56 22 " ” y 143 .4 90.8 234.2
May 11,56 23 ” ” w 148.9 88.6 237.5
June 11, '56 24 ” ” 7 150.2 90.4 240.6
July 11, ’s56 25 ” 7 % 162.8 97.1 259.9
Aug. 11, 56 26 ” ” ” 153.1 91.4 244 .5
Sept. 12, '56 27 7 ” ” 148.3 99.5 248.2
Oct. 19, 56 28 ” ” 7 144 .2 97.2 241.4
Apr. 11, 57 34 ” 7 v 153.6 103.0 256.6
May 11, '57 35 ” 7 7 167.1 99.8 260.9
June 12, ’57 36 - ” ” ” 180.3 109.1 289.4
July 13, ’57 37 ” ” ” 194.1 112.4 306.5
Aug. 16, 57 38 8 ” 17 168.1 110.7 278.8
Oct. , 57 39 ” ” ” 176.6 129.0 305.6
Nov. , 58 53 6 7 13 117.4 87.3 204.7
Apr. 14, ’59 58 ” ” ” 131.0 91.7 222.7
May 30, '59 59 ” ” ” 145.3 96.1 241.4
July 24, °’59 61 6 6 12 136.3 81.1 217.4
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Einh, HEAEHERTESEECELL, UL, FNHEIL, ROBRMOBFEICHE S THD L, HEHK
T3 136.3 g, 7f{£81 lg, &EFt217.4g275 5707,
TEAAEORSREIR & B OTERE L OBGIE, 7T I0E 7RIURTEY Th b, MEOBFRIS AR
DA & BRRCERNY /T S FERE THED S, KB ERBIIGE, D% bIELE13 HE T, 1103 mm,
Table 7. Relation betwsen average body length {(mm) and the months after hatched out in loach
culturing (Group B).
Time after e 3
Date examined | hatched out
(months) M o C M o C
July 28, 55 13 102.56+2.24{ 10.00--1.589.754-1.54| 95.2041.125.0240.795.2740.83
Aug. 26, 55 14 113.004-1.59] 7.08-£1.11/6.27-20.99/101.00-41.05/4.70::0.74/4.6540.73
Sept. 27, '55 15 117.00--1.42] 6.38-£1.01|5.45-4-0.86[103.44-+0.80)3.624:0.57/3.5040.55
Nev. 7,755 17 117.901.67] 7.48-21.186.3441.00[104.34--0.723.244-0.51/3.1140.49
Apr. 16, 56 22 23.00241.40 6.24-+0.995.0740.80/106.784+0.743.3240.52/3.114£0.49
May 11, '56 23 121.644+1.38 6.1820.97/5.08240.80/105.66+40.632.8240.442.6740.41
June 11, 56 24 125.22--1.47] 6.54-£1.035.22-0.82/109.2240.994.464-0.70/4.08-10. 64
July 11, 56 25 127.66:1.24] 5.56-20.884.36--0.68112.78-£0.87/3.924+0.62/3.484-0.54
Aug. 11, '56 26 127 .66-H1.34] 6.0240.954.72-40.74/109.44-4-0.9814.401+0.69/4.0240.63
Sept. 12, '56 27 129.66-51.65] 7.3641.165.684-0.89(111.44--1.15/5.14:+0.814.614:0.72
Oct, 19, 56 28 130.124-1.36/ 6.10-£0.964.6940.741112.34--0.9914.424-0.70[3.93:+0.62
Apr. 11,757 34 130.12--1.35| 6.04-£0.954.64-40.73/112.56-20.98/4.40-+0.69]3.911+0.66
May 11, ’57 35 132.50-+1.18] 5.2540.83/3.9640.63{114.1541.06/4.704+0.75/4.124+0.65
June 12, 57 36 129.85--1.36/ 7.85-£1.25/6.05-40.96/115.25-41.04[5.354-0.85/4.640.74
July 13, '57 37 1133.054-1.35] 6.00-0.95/4.5:40.72/115.8040.924. 101+0.653.544-0.56
Aug. 16, 57 38 136.95-41.54] 6.854-1.09/5.0040.79/115.85-+0.924.1040.65!3.5440.56
Oct. 9,57 39 140.65-+1.17] 4.90-0.83|3.4824-0.59/119.15-41.06/4.7040.7513.94£0.63
Apr. 14,59 58 142.50-2.51] 9.10-41.776.39-1.241121.80-51.074.204-0.76|3.45:0.62
May 30, '59 59 141.65+2.44] 8.85-+1.726.254-1.211121.80-1.264.9540.894.06+0.73
July 24,59 61 145 .80-£0.65| 2.35-£0.46/1.6140.31]122.50-1.14/4.054-0.79\3.31+£0.64
MNote : The same abbreviations as in Table 4 are also adopted.
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Cig. 7. Growth curves of body length in a group of culturing fish (Group B),
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Table 8. Relation between average body weight (g) and the months after hatched out in loach
culturing (Group B).
Mciv:nths o 3
. arter
Date examined hatched
vatche M - c M - C
out
July 28, 55 13 9.174:0.79|3.49-+0.56| 38.104:-6.83] 7.28-+0.351.584-0.25| 21.654-3.57
Aug. 26,55 14 11.6840.5012.2540.36| 19.3043.15; 8.90+0.25/1.10+£0.17| 12.344+1.96
Sept. 27, '55 15 13.084:0.592.6340.42| 20.11-£3.31] 8.81x0.34/1.494:0.24| 16.96+2.73
Nov. 7,55 17 13.544:0.64(2.834+0.45| 20.884-3.44| 9.52-40.2110.92£0.15| 9.664-1.53
Apr. 16, ’56 22 16.014+0.67(2.974+0.47| 18.5843.04] 10.15-£0.29{1.2940.21| 12.73+£2.04
May 11, ’56 23 16.594-0.60/2.66-4-0.42| 16.0442.59| 9.9040.29(1.3140.21] 13.1942.11
June 11, 56 24 16.744-0.592.634-0.42| 15.71-+£2.54] 10.140.23/1.14+0.18| 11.26+1.78
July 11, 56 25 18.144:0.60[2.654+0.42| 14.634+2.36{ 10.834+0.34{1.50-+0.24{ 13.8142.23
Aug. 11,756 26 17.0640.73[3.2740.52} 19.163.12 10.19:-0.31]1.394:0.22| 13.66+2.19
Sept. 12, 56 27 16.544-0.773.434+0.55| 20.764-3.42] 11.144:-0.32/1.43:4£0.23| 12.814+2.05
Oct. 19, 56 28 16.08:40.723.2040.51| 19.90-£3.28| 10.86:0.29/1.30-£0.21| 11.994+1.91
Apr. 11, ’57 34 17.1040.672.9740.47| 17.39-1-2.84| 11.48:£0.36[1.59-4-0.25| 13.844+2.23
May 11,57 35 18.614:0.7013.1140.49 16.71-£2.66| 11.504-0.30{1.33-+0.21] {1.574+1.84
Jure 12,757 36 20.054-0.793.5140.56] 17.5142.78| 12.2840.27|1.22-4+0.19] 9.93-+-1.58
July 13, ’57 37 21.504-0.88/3.914+0.62 18.1942.89 12.39-:0.27/1.20-+0.19, 9.69+1.54
Aug. 16, 57 38 21.004-1.16/4.88--0.78| 23.24--3.69| 12.39-+0.27/11.20+0.20] 9.69-+1.54
Oct. 9, ’57 39 22.004:1.12/4.69-40.75 21.32-+3.59] 14.16--0.45[2.00+0.32] 14.124-2.25
May 30, ’59 59 20.334:0.46|1.67£0.33] 8.21£1.60] 13.93-20.45/1.76+0.32] 12.63-+2.28
July 24, ’59 61 22.844-1.50/5.4341.06] 23.77+4.63| 13.93-20.45(1.76+0.32| 12.634-2.28
Note : The same abbreviations as in Table 4 are also adopted.
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Notes are the same as those of Fig. 7.

— 226 —

1958
8. Growth curves of body weight in a group of culturing fish (Group B).

1959



Kowoa v oA BE BT 5 B 3E—N 227

HE95mm, 258 AR Tid12e mm 113 mm, 377 HETEI33mm& 116 mm, 610 HEAXHIZHERKETH
Wi 46 mm & 123 mmiTis b, BEOBFHHEEL D & ks {MBEL T,

FITIAL B DFBRIAR & R OFIGEE & OBR % 8 Fis LU s BNCRU Tz, W DEIMRIL, MEHEE
Y 5 S FRIMMR TR IN L BN TIROBRMOBEEEL LR ED,

I & HEDSEASIA TR, EERBIREE T, £ FN9.2gd7.3g, MbEesy AR, 8.1g&10.8g, 37
B BAEICR21.5g212.4g, EEE TR TIZ22.82£13.9gT, CNE TOSERNE & BRICHED T30
Ih B REVEERERL I,

ZERERNS, MRETIRMET 1 ~10, HT2~5 T/, FRREHE-TELL VD, KETE, M
T8~38, T I9~21TKhki& <, ERBBELD L, KTEOR/NI L, CIUL, I XOABOIEREE
EHHET DS, ZORKIEAER TGN 1 £, Br R RITTREL RS LY ED THE
LTt EEbILD,

C. RERABLBAFARADOHREDLE

WAL DFGBIARD &R HIER S L UORBTROEE & OBE 2 9 KITRU I, bbb, KHEIFERD
HERZ, FNERAESORBRE LL—HT 2, LItH-T, Fva vOEFERELOBRIT, AL
ARt 2B TREINL I,

L 6/ 5 o—9°
101 <
:::»%x
—_ A
3
jas
=
&)
Z
.
;}_( 1 | 1 1 ] I} ] i le ] [} [l I 1 i '; 1 I} )
210k // o0 :__._.._.____axs
@} G0 —0 5
2L /X, o/»/,
I ofmo= /
x B
[N TR N N LA SO VOO WY NN NN DV N NN NN WO SR SN TN DU AU A |
6 . 12 18 24

MONTH AFTER HATCHED

Fig. 9. Growth curves of body length in each group.
Notes : (O, cultured group (Group A); @, cultured group (Group B) 3 %,
ratural (caught from the River Nagata). A, female ; B, male.
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Table 10. Records of dsviation of average fatness during five—year—culturing after

s

loach (Group B).

5

s U D MR IICE T A B N

hatched

out in

. ? 8

Date examined M = I M o C
July 25, 55 8.1840.30 | 1.37%0.21 | 16.75£2.74 8.32--0.16 | 0.8540.13 | 10.28+2.19
Aug. 25,55 8.0740.07 | 0.3440.05 4.28-4-0.68 8.78-4+0.22 | 1.00:0.15 | 11.47+1.83
Sept. 28,755 8.1440.14 | C.65-40.10 8.07£1.28 8.1040.12 | 0.5740.09 7.0841.12
Nov. 7,755 8.2340.12 | 0.554:0.08 6.6741.05 8.2540.08 | 0.364+0.05 4.361+0.68
Apr. 16, 56 8.724+0.16 | 0.724:0.11 8.274+1.31 8.38-+0.13 | 0.61£0.09 7.294+1.15
May 11, '56 9.2540.13 | 0.594+0.09 6.37+1.01 8.4540.17 | 0.784+0.12 9.2441.46
June 11, 56 8.6110.16 | 0.7440.11 8.61+£1.36 7.8140.14 | 0.65-40.10 8.371k1.32
July 11, 56 8.814-0.08 | 0.360.05 4.15+0.65 7.8540.17 | 0.780.12 9.9741.58
Aug. 11, 56 8.16+£0.14 | 0.6640.10 8.034+1.28 7.63£0.17 | 0.784:0.12 | 10.24+1.64
Sept. 12, '56 7.56+£0.14 | 0.6240.09 8.2441.30 8.18-£0.20 | 0.59-£0.09 7.30k1.16
Qct. 19, 56 7.4140.22 | 1.00£0.15 | 13.5743.25 7.832:0.13 | 0.590.09 7.6041.20
Apr. 11, ’57 7.7840.11 | 0.494£0.07 6.314+0.99 8.2140.10 | 0.4540.07 5.504-0.87
May 11, 57 8.164+0.10 | 0.45+0.07 5.534-0.87 7.744+0.10 | 0.4640.07 5.9440.94
June 12, ’57 9.14-£0.12 | 0.554+0.08 6.0140.95 8.12+4+0.10 | 0.474£0.07 5.78+0.91
July 13, 57 9.1040.13 | 0.62+0.09 6.81+1.07 8.23+0.13 | 0.614:0.09 7.414£1.17
Aug. 16, 57 8.1840.14 | 0.6140.10 7.454-1.25 7.90240.10 | 0.44-0.06 5.56-+0.88
Oct. 9,57 7.85-40.25 | 1.0740.17 | 13.6342.29 8.664+0.17 | 0.784:0.12 9.00-41.42

Note : The same abbreviations as in Table 4 are also adopted.

Table 11. Monthly variation of average fatness of loach collected from the River Nagata.

Number of °
Sampling date individuals examined N S
? 3 M o M o

Jan. 6l -

Jan. 7} 53 18 7 7.1740.17 1.0440.11 6.8240.28 .12:4+0.20
S i 6.25

ﬁg; i} 53 15 19 6.651+0.18 1.044+0.13 6.62+0.12 0.8140.09
M )

M:§ g} 53 14 8 7.68+£0.20 1.1340.14 8.3740.26 .08-40.18
J ;

Jane 2} 53 19 7 8.25:20.20 | 1.322:0.14 | 8.324-0.30 | 1.18-40.21
July 81 Ey o 2 2

July of 53 6 4 11.08-40.13 0.504:0.09 | 10.3840.25 0.74+0.18
A . 2

as s 31 23 | 10.1240.13 | 1.1340.09 | 10.254-0.13 | 0.914-0.09
Sept. )

B SR 24 17 9.84:£0.19 | 1.35::0.13 | 9.93::0.13 | 0.8040.09
Sept, ,

Sent. ‘33?} 52 4 5 9.5C+£0.09 | 0.2520.06 | 8.75::0.19 | 0.6340.13
Oct. ;

oo 2 s 10 8 8.251:0.13 | 0.59-4-0.09 | 8.56::0.19 | 0.78::0.13
Dec. 1 o

Dec. 5 52 2 5 8.2540.24 0.5040. 17 8.154-0.22 0.734-0.16
Mote : The same abbreviations as in Table 4 are also adopted.
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T L $7.5~8.7T, BED L) RTEMNENERI /T,

C. RRADEIGE

AEEE Ko = o O F BIBRTGE %2 51135836 L 012K C & FICRL I, COEMERAEROSE CBZ
STRELEHL, MLz it3 ko4 Ao BAIIZ6.3~6.6T, FMEBUTRLNIL, &
NP gL, B HIzs 7 AR, ENENIL1E 10 4ATEAMBERL, I 5Icenbig
i3, BEO 3 AU TR O—#% 1o 8 5, MO BRIEMEE, &/ 6 E—Hd o205 ERic
BHIE DT B HE LD & POREWEERT,

% £

i & HEDRLER S, WA o ~10m AH, Tb HHRENK0 mm, (KEN5.5 8% TERE—TDH L0, ©
P TS 5, &0 AT OREE, B TREMEEEOR S OREICHT 2565, s
ORNCERPIRY NS L HERE (AR « B33, 1955) E—HLU b, LithioT, HEUIERELK
50 mmizEE L FT IO R (IR U RS, 90 mmEiB TEN2RRL, WRELUTOFRERHEA 5 R,
FEHEEICER LRI, MICELREERRITLIWCTHLIThA,

eI L RGBT & (A B3 L VAR L OBRRERE Y 7 7 IKFEDUILE A, I RRAOKREPIERUICE
¥TH DU T, M E O L IRENZERZERT 5. CIIHBEEORE S LIEE & OBRY,
VN EBOERUTED 3N, MTREMETEE b OB TH 5 0L T, #ETI 2 O8>
LIREERSIRETER T A & Uil (ALRME « 83, 1955) & & —ET %, MR (1951) iF, HEOHE
kv OB I THREL, MTEE A Ve OBEC ISV TRETLIELIZAPD T &, Ho
REESHEDZN LD IERTH A EEE, BHEALe o BHORERINETARTELUTE X, e
OIXIERAFVBEFELVLNIER L0 EELLND,

T K e v OERE RIS 15 HBIiCHEE 9 ~13g, MR 7~ 128l T 50, L ORAERR 2 FiiE
M| LI ETHE, 54N E, 2E) SECHERPNELTL, LB TEBROILEEZBRNE
T AHBEOEBEEZ, PBsy BUREL, &0 DbUROEEPE L, Uri AEV10empliT, &
HfITHET AR S L6 I FHOERICHZT208ELERIVA LS.

WENEFE TICEREL T F Y 2 w05 HTAEO b O, FHE FEIRE TEREL ZMAEKE 19cm, #E
79 g, IR BEE RN M & OB CET- A E19.9 cm, [AES4.6 g, FEITEE BT A B O /NEI T 7ok
E20.5cm, AHE 94.4 g, 352 FEARIEN HEEMTHEIEE 20.9cm, KEIN1.0gDIDTH B,
N OMIINTNEMTH 5, —HICTKTORZAINL b 3 BTN TE L EEN, ko HmEih
(ERK 3~ &2 —n) OEE, Me2I3L THE 148, B 1E, SEFIsBERIREL L, T 0 OFHkER
16.9cm, R LHAEIZ48.3g Thotr, TD S HOMEE, FE 17.2em, KHE 47.0g T, FEEWNET
WIRBELU IO S L TEREARTH 5, INLDOREINLLT, Fva= vOREBRRIZ, M Ti3E&EL 21 om,
AEH100 g, HTIREEN17em, FEI50 g BE &EBDN S,

KM EAEROBEE R LTS &, AETRMEDIZE R, RETRIEFEEOARLD &KX
%2, BEEEIZIZA—OEEPRL, BEMICKY 2REEDOESIE DU, U UILOmE, M, HE
=, EEORENS LR S ORBEES L OBAENEURT AL EICL-T, SERORERZRAK
BIDERIFICTAHAC EWTETH B LB,

KR DR, XEOKINCHIZS 3 A b 4 A FAENENTENRIC S22 7 B DHEBRKRD
BRRUI, COHEEND, FHEORGHZILZEBEROIES L BHEEOLMICE BEIND L5
WEbLND, TabLIINEROKEIZHT 25, 9 AL I0FITE1.6~1.9% THR/NTH b, FEI
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B RII% TRA LS D (ARE, 1961b), —FEEREESP > ERICHU TE, MRHAOGEITE
AEOBEORER L EHEEORBICET AREONEN L xHHTH L, BMEICRBAST 2, £0AT
FURERE 12 BT & TR o 1T ¢, & 2 &3 ISR U 2 R 9703, BRERVS IR EABCHEE
T5ERBONINC E, FITEERBEL CEREREEROR IR BB LI0H LD 8 3 His L4 Ho
THISINENC L2 EW S, OFEHMEILT, | KOHEGEROZD, 2 RICIIAERER O - BHEL
TG L5 IcBbNS,

DOCFBROIEHEIL, READHE LHEL T, FHNSELP s DD ThIWVY, CORRMIE, M7
B TIREEO-RS L OBYS—E L, REONEDNT <, FEEBEEPI O TEER)/NS L, BEIB+IIT
bR A DI LT, TR TIEROREENS ¢, Uhb 20BI—Ew5, AEBENT L, RE
36 L OB 21T/ 5 TODICEB EHIR & L, BSOS EbN A E OHEBICE S, D LEELLND,

] 3

1. AIFEALU IoFRB I KREINTERBUICHERZEE LT, 51 pHBEHBL, KEERZL LN,
KB DEE S B U I,

2. JEAUBORELEE & AR JOWHE - oK, WSS D TH TR REEE OB ZIEEL T2
EHRT, EIOMETIRIEE 9 ~100 BE, KRENOmmTHEOR, O RAETLER TENENEDIN D,

3. WEAbEoREEEE (XH) $&E (L mm) & OBGROFRX

T L =51.821X0-25%

HETIE L =65.766X0-142

TELIND,
4. WHCEOEEYN (XH) SEEROKE (Wg) ol

IfETid W=1.0086X0.7462
HETIZ W =1.8994X0-4660
TEDLIND,
5. KRR EEWEHEOREEOERIT, AERNEL S REDLIE,
6. FIBROKES FOREOEREIIVTNE A<, Uk b EEMBORINCEE - TEEL,
7. AR (Lem) &k (Wg) & OBROERIL
W =0.00887 L 2-9957
TEDIND,
8. M s X OB & BEER X ORICIOU B IEHE OMEBIZID 51T,
9. HONEOFMMEALIZEEE S L LR ORE LBEL TN X KB LN,
10, JEME ORI ORI, HERL D SRBBOTHVEL LAx,

= Wk

1) BHIMRZRER, 1937 - lBEOEEICONT. BIKREBH, BRidEs A.

2) HAREME, 19440 BROBSE K, HE

3) M A, 1943 : JKEERTEO IS,

4) JIRETRED, 1944 © BEOELINE & FEEHEE.

5) ABHZE TR, 19550 Fv s ¥ OFREENB— 1. WEICH WEOEICENT. AL, 5
(2).
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6) — , 1960 1 AZARRE R s U OERE, ERB L ONEETEICES S B UYL,

7) ——————, 196la : F¥ o v ORRFENIE—. M L SERIZER (2). ARE,
11 (1).

8) ——————, 1961b @ F¥ 2 UOEBICET AME—1. AREECD0T. A, 1 (1).

9) ZEEKEERERE) T8, 1947 + BE A TEE A SBRE

10) BHIESE, 1933: EFECK 2TMEE. BESE. 3 (1, 12).

11) REEKEERBRSS, 1922 BERAS. WRUKEEDIH, KIE105E.

12) . 1924 : FEEEABR. HEKEEDW, KE12EE.

13) HAUNEED, 1948 @ A THELICIK 2 BEOREROIREE T, FIIKE#R 3.
14) ARG, 1948 : O, BHE, B

15) (D EKEEFSER, 1946 @ BRI HES OB OV T. IIEUKEREE, 22.
16) , 1947 @ BRIMEEDFEE. (I FI/KIEREE, 46




