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Morphology of the Japanese Loach, Misgurnus
anguillicaudatus (Cantor)—N.
Relation between the Variation of Morphological Characters

and the Environmental Conditions®
By

Zenziro KUBOTA

It is serious that the catch of the wild loach is thought to be decreasing consid-
erably year by year perhaps due to the increase in the use of the chemicals as fertilizer
or as insecticide and due to the destruction of its comfortable habitat. Therefore, it
is highly probable that the importance of the pond culturing of this fish may grow
near in feature for the purpose of sustaining the yield. On the other hand, as the
eel and the ayu (Plecoglossus altivelis) are developed in its pond culturing, there
are great differences in the market price between the cultured ones and the wild
ones. Therefore the former is made effort to bear an external morphological resem-
blance to the latter. These facts suggest the necessity of the same improvement in
the culturing technique of this fish as the above-mentioned ones. And as the primary
step to it, the relation between the variation of the morphlogical characters and
the environmental conditions were studied, and the results are shown in the below.

1) The differences in environmental conditions cause the morphological variation
in the following characters:

Female : head length, body depth, positions of pectoral fin, anal fin and anus and
length of pectoral fin.

Male : head length, snout length, body width, positions of pectoral fin and anal fin
and depth of caudal peduncle.

2) Snout of the male loach sampled from natural environment is longer than
that of cultured ones, while the body of the female loach sampled from natural envi-
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ronment is lower than that of cultured one. And the anus in the natural female is
situated in position more posterior of the body than that in cultured one.

3 ) The differences in nutritious conditions of environment cause morphological
differences in the following characters:
Female : body hight, body width and caudal peduncle.
Male : head length, position of pectoral fin and the form of pectoral fin (width and
length).

4) The number of characters showing sexual dimorphism varies depending
environmental conditions, and natural loach has more numerous sexual characters than
cultured one. Among the groups of cultured loach, the group of loach with many
sexual characters is found in that cultured in the environment resembling the natural
one.

5) Through advance in culturing technique it is possible to bring less morpho-

logical difference in cultured loach from the natural one.
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Table 1. Biometrical constants of bodily parts in male loach collected From field and those cultured in

the experimental ponds, as raw materials of the consideration upon the problem whether the dif-
ference in the environmental conditions causes the significant morphological differences or not.

N
Cheracter Mean Standard deviation Coefficient OF. , Mean
variation
TL/L %100 116.554-0.17 1.1240.12 0.96+0.10 116.86+0.62
HL/L %100 17.104£0.12 0.76+0.08 4.46-0.48 16.68:40.22
S/HL *x100 43.604:0.16 1.0540.11 2.41-£0.26 40.7940.51
BH/L x100 13.854-0.09 0.60-£0.07 4.3630.47 13.8940.18
BW/L %100 10.1040.06 0.4240.05 4.1740.44 10.3240.10
DF/L %100 58.00+£0.21 1.4140.15 2.4340.26 57.7940.21
P F/L x100 18.4340.12 0.8140.09 4.40-0.47 18.21:£0.30
V F/L %100 59.954£0.23 1.50+0. 16 2.51+0.27 59.50z+0.38
AF/L %100 73.7340.19 1.27-+£0.14 1.7240.18 73.8610.17
A/ L %100 70.8040.17 1.1640.12 2.2040.24 71.21+0.19
DL/L %100 9.2040.14 0.9140.10 9.864+1.05 9.57-40.26
PL/L %100 15.1540.14 0.9340.10 6.1440.66 15.2140.25
vV L/L %100 9.8340.12 0.8140.09 8.25-+0.88 10.0040.18
AL/JL %100 8.3310.09 0.60-£0.06 7.18-40.77 8.641+0.21
D B/L x100 8.3040.10 0.68-40.07 8.204:0.87 8.004+0.12
AB/L x100 8.83+0.09 0.58+0.06 6.5440.70 8.1840.17
CP/L %100 10.3340.06 0.4340.05 4.1440.44 9.8640.14
R C

Standard deviation CoeFF;?e::riaHon Mean Standard deviation CoeFF;?ievna’criation
3.424:-0.44 2.93:4£0.37 115.8320.31 1.1140.22 0.95--0.19
1.1940.15 7.154+0.91 16.004+0.15 0.5610.11 3.494-0.68
2.85+0.36 6.9940.89 40.58+0.66 2.4140.47 5.931+1.16
1.014£0.13 7.2540.92 13.254:0.25 0.914+0.18 6.8941.34
0.5340.07 5.1340.65 9.424-0.15 0.5540.11 5.864+1.14
1.1440.15 1.984+0.25 57.174-0.45 1.624+0.32 2.831+0.55
1.674+0.21 9.1541.17 17.2540.14 0.5040.10 2.90%0.57
2.114+0.27 3.5440.45 59.834-0.26 0.94-+0.18 1.58+0.31
0.93+0.12 1.26+0.16 72.5840.22 0.8040.16 1.1040.21
1.0340.13 1.44-+0.18 71.5840.17 0.6340.12 0.874£0.17
1.444:0.18 14.9941.19 8.58:40.22 0.80+0.16 9.3241.82
1.4140.18 9.264-1.18 14.67-40.24 0.89£0.17 6.0441.18
1.00+0.13 9.95+1.27 10.0840.17 0.6340.12 6.2041.21
1.1740.15 13.514+1.72 8.3340.12 0.45-+0.09 5.3941.05
0.6540.08 8.1041.03 8.7530.17 0.6140.12 7.0141.37
0.9240.12 11.30-k1.44 8.5040.19 0.694+0.14 8.154-1.59
0.784+0.10 7.9341.01 9.3340.12 0.454+0.09 4.8040.96

Notes : For the positions

measured and their abbreviations, see Fig.

2 in p. 86 of this volume.

N, loach collected from the field ; R, loach cultured in the mudy pond § C, loach cultured in the

cemented pond.
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Table 2. Biometrical constants of the bodily parts in female loach collected from field and those cultured
in the experimental ponds, as raw materials of the consideration upon the problem whether the dif-
ferance in the environmental conditions causes the significant morphological differences or not.
N
Charecter Mean Standard deviation Cosfficient O.F ] Mean
variation
T L/L %100 115.004+0.18 1.1640.12 1.0140.11 115.1440.37
HL/L X100 17.0040.13 0.8840.09 5.15:4:0.55 16.9840.24
S{HL x100 | 40.731+0.42 2.77%£0.30 6.8040.73 41.7140.32
BH/L x100 12.7040.13 0.87+0.09 6.8240.73 14.39:0.20
BW/L %100 10.0540.11 0.744+0.08 7.4040.79 10.80+0.31
DF/L x100 57.1340.18 1.2240.13 2.1340.23 58.52-40.34
P F/L %100 17.8340.13 0.874-0.09 4.8940.52 18.39-£0.19
V F/Lx100 60.031+0.22 1.4740.16 2.45:£0.26 61.4140.38
AF/L x100 74.904+0.21 1.414C.15 1.89:£0.20 75.3940.13
Al L x100 71.2340.25 1.684C. 18 2.3640.25 73.20+0.16
DL/L =100 8.084+0.13 0.894C.09 10.97£1.17 7.6140.18
P L/Lx100 10.3040.11 0.73:4+0.08 7.0440.75 10.024-0.20
V L/Lx100 7.60+0.10 0.6740.07 7.4340.79 7.48-+0.13
AL/L %100 7.3840.07 0.46-£0.05 6.204+0.66 7.30-4+0.14
DB/ L =100 7.98-0.08 0.53+0.06 6.5840.70 8.0740.11
AB/L x100 7.68-40.08 0.5640.06 7.26+0.77 7.434+0.16
CP/L *x100 9.5540.10 0.67+0.07 7.05£0.75 9.8440.18
R C
Standard deviation CoeFFicie:atrizifion Mean Standard deviation CoeFFiciinatri;ﬁon
1.834:0.26 1.5840.23 114.7740.39 1.9140.28 1.66+0.24
1.1740.16 6.9140.99 16.1640.15 0.7340.11 4.544+0.65
1.604+0.23 3.8340.55 39.84+0.45 2.19:40.32 5.5040.79
1.0040.14 6.974-1.00 12.934£0.15 0.75+0.11 5.7740.83
1.50£0.22 13.914-2.00 9.7140.14 0.69:40.10 7.1041.02
1.68:£0.24 2.874-0.41 57.1640.26 1.2940.19 2.26+0.33
0.9340.13 5.064+0.73 17.2540.14 0.71+0.10 4.104-0.59
1.83:40.26 2.99:40.43 58.68-+0.38 1.85:£0.27 3.15+0.45
0.6440.09 0.85+0.12 71.52+40.21 1.0340.15 1.4440.21
0.78+£0.11 1.0740.15 71.204+0.18 0.8940.13 1.254:0.18
0.9140.13 11.9141.71 7.2040.21 1.03+0.15 14.34+4+2.06
0.98+0. 14 9.7741.41 9.1640.16 0.7940.11 8.65+1.24
0.654+0.09 8.724-1.25 7.34+0.14 0.7040.10 9.5611.38
0.6940.10 9.4541.36 6.9740.13 0.6540.09 9.3541.35
©.534+0.08 6.624C.95 8.20-£0.11 0.544-0.08 6.5940.95
0.78-+0.11 10.4441.50 8.2140.14 0.6940.10 8.4041.21
0.90+£0.13 9.154£1.32 9.2140.15 0.72£0.10 7.831+1.13
Notes are the same as in Table 1.
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Table 3. Examinations of the significance on the differences in respective characters found amon
g P

the three groups of male loaches, one of which is collected from field, others are cultured

in mudy pond and cemented pond respectively.

Between N and R

Between N and C

Character , S | Myx—Mp | | 5 <5
| My —Mg | |1/ (Npe)? +(Rpe)? L (Npg ) 1 (Rpg )2 | Mx—Mc | 1/ (Npg)? +(Cps)?
TL/L %100 0.31 0.64 0.48 . 0.72 0.35
HL/L X100 0.42 0.24 1.73 1.10 0.19
S/H L %100 2.82 0.54 5.23 3.02 0.68
BH/L %100 0.04 0.20 0.21 0.60 0.27
BW/L =100 0.22 0.11 1.94 0.68 0.16
DF/L %100 0.22 0.30 0.73 0.83 0.50
PE/L %100 0.21 0.32 0.65 1.18 0.13
V E/L %100 0.45 0.44 1.02 0.12 0.35
AF/L %100 0.13 0.26 0.52 1.14 0.29
Al L %100 0.41 0.25 .64 0.78 0.25
DL/L %100 0.37 0.29 1.27 0.62 0.26
PL/L X100 0.06 0.29 0.22 0.48 0.28
V L/L X100 0.18 0.22 0.81 0.26 0.21
AL/L %100 0.32 0.23 1.4C 0.01 0.15
DB/L X100 0.30 0.16 1.89 0.45 0.20
AB/L %100 0.65 0.19 3.4C 0.33 0.21
CP/L %100 0.47 0.16 3.02 0.99 0.14
Batwesn R and C
| My—Mg | ‘ P | Mp—Mg |
VMNee? 1 (Cre)t A T e LG R T
2.0 1.02 0.69 ‘ .49
5.7 0.68 3 0.27 { 2.56
4.42 0.20 0.84 0.24
2.26 0.64 : 0.31 2.07
4.17 0.91 0.18 g 5.06
1.68 0.62 0.49 1.26
6.3 0.96 0.33 2.92
0.34 0.33 0.46 0.72
3.91 1.27 0.28 4.61
3.20 0.37 | 0.25 | 1.46
2.36 0.99 0.40 1 2.48
1.72 0.55 5 0.35 | 1.55
122 0.08 0.25 | 0.3
0.01 0.31 0.24 | 1.28
2.26 0.75 0.21 ! 3.62
1.56 0.32 0.25 1.27
7.19 0.52 0.19 , 2.80

Notes : For the bodily parts measured, see Fig. 2 in p. 86

probable error. For N, R

29

and C, see Table 1.
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Table 4. Examinations of the significance on the differences in respective characters found among
the three groups of female loaches, one of which is collectad from Field, others are cultured

Kooy

in mudy pond and cemented pond respectively.

v O E-N

Between N and R Between N and C
Character | S _MN:‘I:APL;4} ‘ | . .
| Mx—Mg | |/ (Npg)? +(Rpg)? J(Npe)? + (Rpg)? || My—Mc [ 1/ (Npe)? +(Cpe)
TL/L %100 0.14 0.41 0.33 0.23 0.43
HL/L %100 0.02 0.27 j 0.09 0.84 0.20
S/HL x100 0.98 0.53 ? 1.85 0.88 0.61
BH/ L x100 1.69 0.24 ) 6.94 0.23 0.20
BW/ L %100 0.75 0.33 2.28 0.35 0.18
DF/L»100 1.40 0.39 3.62 0.03 0.32
PF/Lx100 0.56 0.23 | 2.44 0.58 0.20
V F/L *x100 1.39 0.44 3.13 1.34 0.44
AFE/L »100 0.49 0.25 1.56 3.38 0.30
Al L %100 1.98 0.30 6.0 0.02 0.31
DL/L %100 0.46 0.23 2.03 0.87 0.25
PL/Lx100 0.28 0.23 1.23 1.14 0.20
VL/L %100 0.12 0.17 0.74 0.26 0.17
AL/JL %100 0.08 0.15 0.55 0.40 0.14
DB/L x100 0.09 0.13 0.69 0.23 0.13
AB/L x100 0.24 0.18 1.36 0.53 0.16
CP/L %100 0.29 0.21 1.41 0.35 0.18
Between R and C
rlggg,‘f: ]\4 — M ! Afé **** i ;7T777‘§ o "J"ﬁE;ML"‘“"
L (Npe)? 1 (Cpe )2 | Mr—Mc | 1/ (Rpe)? +(Cpe) L (Roe) +(Cpe )2
0.53 0.36 0.54 | 0.68
4.27 0.82 0.28 2.91
1.44 1.86 0.55 3.38
.16 1.45 0.26 5.70
1.90 1.09 0.34 3.23
0.11 1.36 0.43 3.17
2.95 1.14 0.24 4.75
3.08 - 2.73 0.54 5.08
11.33 3.86 0.25 15.65
0.07 2.00 0.24 8.26
3.45 0.41 0.28 1.47
5.85 0.86 0.26 3.38
1.50 0.14 0.20 0.70
2.92 0.32 0.20 1.66
1.72 0.14 0.16 0.88
3.23 0.77 0.21 3.64
1.96 0.64 0.23 2.74

Notes are the same as in Table 3.
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Table 5. Apparent orders of the coefficients of respective charac-

ters in the above-mentioned three groups of loaches.

T > Femal Mal

Character\\r emaie tale
TL/L R>N>C R>N>C
HL/L N>R>C N>R >C
S/HL R>N>C N>R >C
BH/L R>C>N R>N>C
BW/L R>N>C R>N>C
DF/L R>C>N N>R>C
PF/L R>N>C NAR>C
VF/L R>N>C N>C>R
AR/L R>N>C R>N>C
AlL R>N>C C>R >N
DL/L N>R>C R>N>C
PL/L N>R >C R>N>C
Vi/L N>R>C C>»R>N
AL/L N>R>C R>C>N
DB/L R>C>N C>N>R
AB/L C>N>R N>C>R
CP/L R>N>C N>R>C

Note : The same abbreviations as

in Table 1

are also adcpted.

BEKEETER 11 (1)
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Table 6. Classifications of the biometrical characters based on the apparent orders among the coef-

ficients observed in the three groups of loaches grown in respective environments mentioned

in Table 1.
Apparent order Female Male
~ HL/L, PL/L, VL/L HL/L, S/HL, DF/L
N>R>C ’ r 14 r ’ 7
Natural > Cultured ALIL, DLIL PEIL, CP/L
N>C>R VF/L, AB/L
R>C>N BH/L, DF/L A/L, AL/L
C>R>N | DB/L Vi/L
TL/L, S/HL WiL
Cultured > Natural ! ’ ! TL/L, BH/L, BW/L
- R>N>C PF/L, VFIL, AF/L, AF/L: DL/L DL/L’
AlL, CP/
C>N>R AB/L DB/L

Note : The bodily parts measured are defined in Fig. 2 in p. 86 cf this vclume.

BV H 5, U THES JOCRMEE, M- §ICRBOITBREVEARD 5,

YNz MO TR ZE R 2 RS U
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D 4 FPCEEES L PR MB R IMA T 68, U TNR T RBOREREED Y L,
PO RIB 2 T A3 AN, &8, wE, S, BELEESICRMEZMA IO TH-T, «hb

b. MBORBRMEOLE : RIS 5 L ABRTECL-T, &5
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Table 7. Examinations of the significance on the differences in respective characters found between
sexes of three groups of loaches, one of which is collected from field, others are cultured

K 2 3

in mudy pond and cemented pond respectively.

v oo B FE A RN

135

N R
Character . ; [ M@ —M3 | ) . _ .
(M@ —Ma |/ (2ps)?+ (3ps) /-(—ng)—?(MQ—-Mal v (pe) + (6pe)?
TL/Lx100 1.50 0.25 6.12 1.72 0.72
HEL/Lx100 0.10 0.14 0.71 0.30 0.32
S/HL x100 2.88 0.45 6.43 0.92 0.61
BH/L %100 1.15 0.16 7.28 0.49 0.27
BW/L %100 0.05 0.13 0.39 0.47 0.32
DF/L x100 0.88 0.28 3.14 0.74 0.40
P F/L x100 0.60 0.18 3.35 0.17 0.36
VF/L %100 0.08 0.32 0.24 1.91 0.54
AF/Lx100 1.18 0.29 4.11 1.51 0.21
Al L %100 0.43 0.31 1.38 1.99 0.24
DL/L %100 1.13 0.19 5.86 1.96 0.32
PL/Lx100 4.85 0.18 27.10 5.19 0.32
VL/Lx100 2.23 0.16 14,08 2.52 0.22
AL/JL x100 0.95 0.03 31.67 1.35 0.25
DB/L x100 0.32 0.13 2.49 0.07 0.16
AB/L X100 1.15 0.12 9.43 0.75 0.23
CP/L x100 0.78 0.12 6.57 0.02 0.23
C
r!“g;éi—, Mg —M 2 2 | Mo M3 |
vV (2pe)? + (&pe)? [ Mo —Ms | v/ (@pe)tt (Gpe) VvV (2pe)?+ (Bpe)t
2.40 1.06 0.49 2.15
0.93 0.16 0.21 0.73
1.52 0.74 0.80 0.93
1.80 0.32 0.29 1.09
1.48 0.29 0.21 1.40
1.86 0.01 0.52 0.02
0.49 0.00 0.20 0.00
3.54 1.15 0.46 2.52
7.13 1.06 0.30 3.50
8.19 0.38 0.25 1.51
6.16 1.38 0.31 4.52
16.12 5.51 0.29 18.86
11.31 2.74 0.22 12.25
5.33 1.36 0.18 7.48
0.42 0.55 0.20 2.70
3.25 0.30 0.24 1.25
0.70 0.13 0.19 0.67

Notes are the same as in Table 2.
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Table 8. Results of biometry on the loach cultured with 10 % of food on body weight, as raw
materials of the consideration upon the problem whether the amount of food given causes the
significant merphological differentiations or not.

Female Male
Character Standard Coefficient Standard Coefficient
Mean deviation of variation Mean deviation of variation
TL/L %100 | 115.15+0.17 | 1.034+0.12 | 0.8940.10 | 117.004£0.19 | 1.1240.13 | 0.964+0.11
HL/L %100 17.90+0.11 | 0.664:0.08 | 3.69:40.43 17.1340.11 | 0.670.08 | 3.9340.47
S/HL %100 | 29.8240.23 | 1.384+0.16 | 3.474:0.40 | 42.6240.36 | 2.14+0.26 | 5.031+0.56
BH/L x100 12.694+0.13 | 0.784+0.09 | 6.1840.72 | 12.4440.15 | 0.8840.11 | 7.09+0.85
BW/L %100 10.0740.13 | 0.804+0.09 | 7.9740.92 9.53+0.09 | 0.56-£0.07 | 5.8640.70
DE/L %100 | 58.91+0.23 | 1.424-0.16 | 2.414-0.28 | 58.0040.23 | 1.3740.16 | 2.36+0.28
PE/L %100 18.194+0.13 | 0.8040.09 | 4.4140.51 | 18.4110.18 { 1.040.12 | 5.66:0.68
V F/L %100 60.854+0.24 | 1.494+0.17 | 2.45+£0.28 | 60.1340.21 | 1.2240.15 | 2.0240.24
A F/L x100 75.1540.27 | 1.644+0.19 | 2.1940.25 | 74.44+0.15 | 0.904+0.11 | 1.2140.14
Al L %100 71.74+0.24 | 1.484£0.17 | 2.062-0.24 | 71.50-:0.16 | 0.94+0.11 | 1.3140.14
DL/L %100 9.3140.14 | 0.8640.10 | 9.20+1.06 | 11.004-0.18 | 1.05£0.13 | 9.5241.14
PL/L 100 10.104:0.10 | 0.6140.07 | 6.07:£0.70 | 15.81+0.18 | 1.07£0.13 | 6.79:20.80
VL/Lx%100 @ 7.57+0.07 | 0.45:£0.05 | 5.974-0.69 9.88-40.15 | 0.88+0.11 | 8.86+1.06
AL/Lx100 | 8.284+0.12 1 0.724+0.08 | 8.67-£1.00 | 10.224+0.14 | 0.863-0.10 | 8.381.00
DV/L %100 7.964+0.12 ; 0.71+0.08 | 8.914:1.03 8.38+0.12 | 0.7240.09 | 8.5741.02
AB/L %100 7.254-0.08 | 0.494:0.06 | 6.6940.77 7.7540.12 | 0.69240.08 | 8.8541.12
CP/L x100 10.19+0.11 1 0.664:0.08 | 6.504-0.75 | 10.384:0.02 | 0.1440.02 | 1.38240.16
PW/P L X100 E 41.5051.04 | 6.1440.71 |14.8141.80

Notes : PW indicates the width of pectoral fin and for the other abbreviations, ses Fig. 2 in p.
86 of this volume.

Table 9. Results of biometry on the loach cultured with 2% of food on body weight, as raw
materials of the consideration upon the problem whether the amount of food given causes the
significant morphological differentiations or not.

Female Male
Character Standard | Coefficient Standard Coafficient
Mean deviation of variation Mean deviation of variation
TL/L X100 | 114.9640.20 | 1.082:0.14 | 0.94:£0.13 | 116.504:0.19 | 0.894:0.14 | 0.77:£0. 16
HL/L %100 17.1340.19 | 1.02-+0.14 | 5.9740.79 15.7540.18 | 0.84£0.13 | 5.32-41.13
S/HL %100 39.3141.06 | 5.65+0.74 |14.36+1.94 40.40-£0.51 | 2.374+C.36 | 5.86-4-1.25
B H/L %100 11.524:0.15 | 0.82-£0.11 | 7.154:0.95 11.904-0.11 | 0.50%C.08 | 4.23-0.90
BW/L %100 9.33+0.13 | 0.704£0.09 | 7.55+1.00 9.60-+0.11 | 0.504+0.08 | 5.24-1.12
D FE/L x100 58.3540.22 | 1.17£0.15 | 2.00%£0.26 57.30-£0.23 | 1.08£0.16 | 1.8840.40
P F/L %100 18.024+0.15 { 0.7840.10 | 4.30-+0.57 18.454+0.23 | 1.084:0.16 | 5.84-1.25
V FE/L %100 61.6540.37 | 1.954+0.26 | 3.17-40.42 58.90-4-0.22 | 1.034+0.16 | 1.7540.37
AF/L %100 75.584+0.41 | 2.2040.29 | 2.9140.39 73.30£0.25 1 1.17-£0.18 | 1.594-0.34
AL %100 72.50-4+0.23 | 1.24-£0.16 | 1.7140.23 70.804:0.25 | 1.1940.18 | 1.6840.36
DL/L %100 9.674+0.16 | 0.834+0.11 | 8.57-£1.13 11.10%£0.17 | 0.814+0.12 | 7.28-1.55
PL/L x100 10.25+0.19 | 1.00+0.13 | 9.76-£1.29 | 16.052-0.22 | 1.03:£0.16 | 6.42:£1.37
VL /L %100 7.2540.16  0.8840.12 12.1142.41 | 10.404+0.17 | 0.7840.12 | 7.4641.59
AL/JL %100 9.104+0.19 | 1.0120.13 11.124-1.49 10.354£0.16 | 0.774+0.12 | 7.42-+1.58
DB/L %100 8.1040.11 | 0.574+0.08 | 7.024+0.93 8.254-0.16 | 0.740.11 | 8.99+£1.92
AB/L %100 7.3340.13 | 0.70+£0.09 | 9.6141.27 7.904+£0.16 | 0.7440.11 | 9.4242.01
CP/L %100 9.404-0.11 | 0.604+0.08 | 6.3840.84 9.904+0.15 | 0.7140.11 | 7.16=1.53
PW/PL %100 . 29.17:41.67 112.1241.18 41.5444.11

Notes are the same as in Table 8.
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Table 10. Examination of the significance on the differences of respactive characters found between
two groups of loaches cultured with the different amount of food, in 2 and 10 % of food on

body weight respectively.

~J

' Fenale
Character ’ . > I Myg 2% —My9 |
| Migg—Mag v/ (10%p8)* +(2%pe ) (T0%me 2 5 (2%
TL/LxI100 0.19 0.26 0.70
HL/L x100 0.76 0.22 3.45
S/HL %100 0.52 1.09 0.48
BH/L x100 1.17 0.20 5.86
BW/L %100 0.75 0.18 4.06
DF/Lx100 0.57 0.32 1.77
P F/Lx100 0.17 0.20 0.88
V F/L %100 0.80 0.44 1.82
AF/L %100 0.43 0.49 0.88
AL %100 0.77 0.34 2.28
DL/L %100 0.36 0.21 1.73
P L/Lx100 0.15 0.21 0.69
VvV L/L x100 0.32 0.18 1.81
AL/L %100 0.82 0.22 3.69
DB/L %100 0.14 0.16 0.87
AB/Lx100 0.08 0.15 0.51
CP/L %100 0.79 0.16 4.99
Male
- " s— 5 | Migg—Mas |
| Miggs—Mogs| } v (10%pe )* +(2%p¢) 0708 T (27 )

0.30 0.27 1.87
1.38 0.21 6.49
2.22 0.52 3.57
0.54 0.18 2.96
0.07 0.14 0.48
0.70 0.33 2.15
0.04 0.29 0.15
1.23 0.30 4.08
114 0.29 3.89
0.70 i 0.30 2.35
0.10 0.25 0.40
0.24 0.29 0.83
0.53 0.22 2.38
0.13 0.22 C.60
0.13 0.20 0.63
0.15 0.20 0.77
0.48 0.16 3.06

Note : For the bodily parts measured, sze Fig. 2 in p. 86 of this volume.
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Table 11. Examinations of the sexual differences in respective characters of loach cultured with 2
and 10 % of food on body weight respectively.
The group cultured with 10 % of food on body weight
Character v . . M5 —Mg |
| Mo —M3 | v (2pe)+ (8pe) L (Spe) (Bpe)
TL/L %100 1.85 0.25 7.32
HL/Lx100 0.77 0.16 4.89
S/HL %100 2.80 0.43 6.56
BH/L X100 0.25 0.20 1.30
BW/L x100 0.54 0.16 3.37
DF/L =100 0.91 0.33 2.77
PF/L %100 0.22 0.22 0.99
WE/L %100 0.73 0.32 2.28
AF/L %100 0.71 0.46 1.55
Al L %100 0.24 0.29 0.82
DL/L X100 1.69 0.23 7.48
PL/Lx100 5.71 0.21 27.58
V L/ L %100 2.30 0.16 14.03
A=/ L %100 1.94 0.19 10.36
DB/L *x100 0.41 0.17 2.48
AB/L %100 0.50 0.14 3.62
CP/L x100 0.18 0.11 1.61
The group cultured with 2 9% of food on body weight
Mo Mz | v (ol (8pe) R
v (9pe)?+(8pe)?

1.54 0.27 5.61
1.38 0.26 5.26
1.09 1.18 0.93
0.38 0.19 2.04
0.27 0.17 1.63
1.05 0.32 3.29
0.43 0.27 1.58
¢ 2.75 0.43 6.45
2.28 0.68 3.35
1.70 0.34 4.94
1.43 0.23 6.15
5.80 0.29 20.14
3.15 0.23 13.58
1.25 0.25 5.04
0.15 0.19 0.81
0.57 0.21 2.80
0.50 0.19 2.62

Note : For the bodily parts measured, see Fig. 2 in p. 86 of this volume.
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