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Morphological Studies on the Loach, Misgurnus auguillicandatus (CANTOR)
1. On Morphological Difference Closely Related to Sex Determination.
By
Zenziro KUBOTA and Isao MATSUI

The studies on morphological difference closely related to sex determination
of the loach, Misgurnus anguillicaudatus, have been carried out by several
workers.

HAYASHT (1901, 1993) found that in adult male, but not in female, there appear
integumentary swellings on both sides of body just posterior to dorsal fins along
body axis, during breeding season. OKAMOTO (1921) also made a study of them
histologically. F. RENDAHL (1933) named a plate /lamina circularis”, which is
located at base of dorsal portion of second pectoral fin ray in adult male. V. D.
VLADYKOV(1935) asserted that shape and existence of this plate are characteristics
of the family of the loach. MATSUI (1934), one of the present authors, found that
body of male is higher than that of female and cranium of female is longer than
that of male. [KEDA (1935) put on record that pearl organs develop on first and
second rays of pectoral fin of male during breeding season. UCHIDA(1939) remarked
that dorsal, ventral and anal fins in male are longer than those of female. KUBOTA
(1947), one of the present authors, pointed out that there is a spot on each side of
anus after spawning, and TSUKAHARA (1948) described in details that the spots
are given rise to by copulation. He found also that in adult male there are
integumentary swellings on both sides of body just anterior to dorsal fins along
body axis during breeding season and some dots 6’1? blood on abdomen after
spawning. KOBAYASHI (1951) reported that length of caudal fin, proximal parts of
first second fin-rays of pectoral fin, clavicula, coracoidea, scapula and posterior
clavicula are larger in male than in female and that male sex characters in the
loach develop under influence of testicular hormone, whereas female characters
are independent of hormonic influence as shown by his experiments on gonadectomy
of the loach.

In addition to the sex differences mentioned above, the following results were
obtained : —

1) Dorsal fin of female is located more backward than that of male.
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2) Bases of dorsal and anal fins of male are longer than those of female.

3) Caudal peduncle of male is higher than that of female,

4) Barbels of male are longer than those of female.

5) Gape of female is larger than that of male, and lip of female is more roundish
than that of male.

6) Snout of male is longer than that of female, and it is more acute in male

than in female.
Straight line fits well when observed values of several bodily parts are plotted

against body length as shown in Fig. 1. It is to be seen that one straight line
covers whole span of life in female whereas a deviation from the initial one is
evident in male. The deviation occurs when influence of testicular hormone sets in,
as already reported by KOBAYASHI.
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Table 1. Results of measurement and reliability of morphological characterlistics by sexes.

o Male o
ltems Mean value . tanda.rd' Varient
deviation coefficient
Length of total (TL/L) x 100 115.5684-0.161| 1.587-40.114] 1.37340.098
Length of head (HL/L)x100 16.2054-0.090| 0.884-4-0.064| 5.45540.392
Length of snout (S/H) %100 39,955--0.368] 3.619£0.260; 9.058+0.652
Length of barbel(BL/H) x 100 6.806--0.087 0.7214-0.062] 10.5944+0.917
Length of gape (GL/S) =100 42.09041.287| 8.954-4-0.911) 21.273:1-2.258
Height of body (BH/L) x 100 14.728--0.117] 1.147-:0.082] 7.788--0.560
Width of body (BW/L)x100 10.625-:0.096] 0.948::0.068] 8.9221-0.641
Position of dorsal fin (DF/L) % 100 55.989-4-0.146] 1.4314-0.103] 2.5554-0.183
Position of pecteral fin (PF/L) x 100 16.9094-0.102] 0.998-4-0.072] 5.9024-0.424
Pasition of ventral fin (VF/L) % 100 50.637-4-0.174] 1.710--0.123| 2.8674:0.206
Position of anal fin (AF/L) % 100 73.9094-0.188 1.850--0.133] 2.5034:0.180
Position of anus (AfL) % 100 70.784--0.204] 2.000--0.144] 2.825--0.203
Length of dorsal fin (DL/L) x 100 10.387-1-0.089] 0.8814-0.0631 8.482:10.610
Length of pectoral fin (PL/L)x 100 16.284--0.125] 1.23540.089 7.584:0.545
Length of ventral fin (VL/L) %100 9.4664+0.096] 0.940--0.068] 9.930:1:-0.714
Length of anal Fin (AL/L) x 100 9.534-4-0.083| 0.813-1:0.058, 8.52740.613
Length of base of dorsal fin (DB/L) x 100 8.5674-0.085 0.833--0.060] 9.735-4-0.700
Length of base of anal fin(AB/L) »x 100 8.38740.079] 0.785-:0.056| 9.360-4:0.673
Height of caudal peduncle (CP/L) x 100 11.2624-0.111] 1.094-4-0.079] 9.714-4-0.698
Length of scale (SLfL) %100 0.696-1-0.010, 0.094-4-0.007| 13.4574-0.968
Female Reliability
Mean value Stac?da'rd. Varien‘t" ) M g;"“'M o (&pe)2H(Qpe)? M 8~M Q
eviation coefficient T2 pE)21 (0 pe)®
114.596-20.138] 1.4694-0.097] 1.2824:0.085 0.972 0.212 4.58
16.27940.103) 1.094:-0.072] 6.7202:0.444] 0.074 0.137 0.54
39.423--0.355| 3.794:-0.251] 9.6244-0.637 0.532 0.162 3.28
5.37940.066] 0.612-4-0.047| 11.3784-0.881|  1.427 0.109 13.09
50.11341.174| 6.9624-0.829 13.8944:1.688] 8.023 1.742 4.61
14.5194+0.119] 1.2744-0.084| 8.7754-0.580 0.209 0.167 1.25
11.1734-0.107| 1.141::0.075| 10.2124-0.682| 0.548 0.144 3.81
57.048--0.163] 1.746-:0.115] 3.06140.202 1.059 0.219 4.84
16.375-40.092] 0.989--0.177 6.04040.399, 0.534 0.137 3.90
59.7884-0.203] 2.1674-0.143] 35.624:4-0.239, 0.151 0.267 0.57
74.616+0.153] 1.63540.108 2.19140.145  0.707 0.242 2.92
71.1254+0.200 2.13840.141] 3.0064-0.199 0.341 0.286 1.19
9.116-+0.084] 0.900--0.060| 9.8734-0.653 1.271 0.122 10.42
10.7024+0.078] 0.827-4:0.055| 7.728-£0.511 5.582 0.147 37.97
7.67340.050] 0.53140.035] 6.9204-0.458 1.793 0.108 16.60
8.25040.074] 0.784--0.052| 9.5034:0.629 1.284 0.111 11.57
8.0584+0.071] 0.7542-0.050, 9.35740.619 0.499 0.110 4.54
7.58740.054| 0.5764-0.038 7.592-40.502 0.800 0.095 8.42
10.5774+0.071 0.76440.051] 7.2234-0.478] 0.685 0.132 5.19
0.70840.008, 0.081-£0.005| 11.502-40.761 0.012 0.012 1.00

Mote : M; mean value, P& ; probable error -
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LENGTH OF BOL
1. Relation between body length and external
characteristics, white circles denoting the female and solid
ones the male.

A, total length. B,
helght of body. E, width of body E,

morphological

length of head. C, length of snout. D,
position of dorsal
fin, G, position orC pectoral fin. H, position of ventral fin.
I, position of anal fin. J, position of anus. K, fength of
dorsal fin. L, length of pectoral fin. M, length of ventral
fin. N, length of anal fin. O, length of base of dorsal
fin. P, length of base of arnal fin. Q, height of caudal
peduncle. R, length of barbel, S, length of scale.
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