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Morphology of the Japanese Loach, Musgurnus anguillicaudatus (Cantor)-VI.
Vertebral Number of the Loach Hatched at Various Water Temperature™®

By

Zenziro KuBoTaA

It was assumed in the previous report1®) that the average number of vertebrae
(») in the loach shows latitudal gradient, with the following relation, y=42.68+0.15 x,
where x is the latitude in degree

The present study was carried out to find whether these geographical variation
of the number of vertebrae is attributed to hereditary nature or water temperature
at the periods of hatching.

The results obtained are as follows:

1) The gradual decrease in the average number of vertebrae (n) dependent on
the average water temperature at the periods of hatching (£) is represented by the
following equation, n=>50.06—0.12 £

This formula has a close resemblance to that of regressive relation of average
number of vertebrae (n’) on the average air temperature of habitat in May-August
), ©”=50.92—0.13 2. \

2) The loach with malformed vertebrae occures in smaller quantity in the in-
dividuals hatched out at the optimum water temperature zone for hatching, 18-26°C
than in those hatched out at the others.

3) Viewed from the above facts, the geographical variation of the number of
vertebrae is more attributed to water temperature at the periods of hatching than
hereditary nature.
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Table 1. Hatching rate at each water temperature.
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Fig. 1. Total length of the fry just when it

hatched out at each constant temperature.
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PIBEN B, :

LT BT, ARES(1965)1) HERD 19 MK THRELERREALT kY = v OEIBHTS2 5
~ 8 AOTHRE (1) LVEEHEH (0) EOBEEE UL~

#'=50.92—0.13 t’
GHETRE T,

i

Table 2. Vertebral number of the loach hatched at each water temperature.

Classes of the loach with respect
Average wa(toecr:)temperature ?:o the number of vertebrae Mean of vertebral number
45 | a6 | 47 48 49

14.2 1 2 48.74+0.2
16.2 3 8 47.740.1
18.7 t 48.0

21.2 G { 47.3-:0.2
25.8 4 1 47.24:0.1
28.1 2 2 1 46,7+0.2
30.5 1 3 45.84-0.2

b s L0 AEEBOR DK E X EFERE E OICIEENED ST,

1. RMMEBENORELBEEYHEEL TCRAOHBRBELOER
FEOERIIE SEUTRLIZEB O ThH D, BFEHEE 2 b > RBOHHEKSE 18~26°C, 2F b s{l#

100
49 ~—
RN
5 S
I < dcés) =
2 PRS- ®
o)
248 2% |
o o
> v O L.
X o
T
iy % GEJSO“
g 47 - o B
g 50 2 ®
= Rale=! L] @
= EE L
®o 3 @
$ 46} 55 o
= @ < B
1 i i i O 1 @ .1 ] i
15 20 25 30 15 20 25 30
Temperature (°C) Water temperature(°C)
Fig. 2. Vertebral number of the loach hatched =t Fig. 3. Appearing rate of the malformed loach
each water temperaturs is indicated by the on vertebrae hatched at each water temper-
broken line, and that of the average air ature.

temperature of habitat during the period
May-August by the dotted line,

— 20 —



K s 9 ORARATHIR— . -

ROBANTALLIc DT, Zh X ) b ERE ERTAMELT b DIt TEN, BEFEFEHEE 4
WEKA SN DD AERCTH 511 BRI, WEHOSY 2K T 5 4 OPFRE , DDNT
MBI 2 T 5 4 0, 2 L THED A 3 { 2NEN 2 230 OMERER & MESE b b 2 AOKHES
WELUIEALNBIDTE S, I 2E0@BELNEHOEL L0232 DIIHR LI, L1
LDEEFHEIIER & BT METAMEIES <, BT XbD TRIICHE LI,

ot

FEHCINT, SMLAKORE & BB R OMICRBEEENS b, THEHERTAMELIZ
DIEEBNT Edbiot, #LT, COMZEOBEGEEE HAE FY 5 o OEINEE IS 2 FE5E &
TR E DTV 3BIFSNT 0T, 2N ENORRAFHRITELL R LI,

Ybpb, Fva vy OBFHEROMIBZERE, BELD b AUBOARICKE (Flah s bDEED
N3,

DEIT, AMWES (1965)1) HEHEMD B b - LEOMBEIS LK 32~39° ORFEPIO b DTHEZD
HHAD LD XD BECEAZBD 17, &2 ATRERICHNT, 2 DHBEY MMEERDHEEN T AEL
2R ONEANO L DL D {EOEREE T

Ylkp b, BEBHSZ L - nAROHBECEY 5 MENERE R S LEORRICEEINZ D LE
7)'1_ %ﬂZJQ

# =
FYs o OBHERBOMIIMZER S TIGRZIC L 2 L O, T3, AMUBOHRI LS & Ob2H 5 12

DICARRER BT, D EOF-R2ET,
L. SERKDRE (1) LHHEEE (n) LOBFRE
n=50.06—0.12 ¢
DOEBXTHEbIN 5,
COFRIARERY « v OEIEIITH 2 5 B b o B TOREEE (7)) TS (v) &
ORI I1T % FEER
n’=50.92—0.13 ¢’
EIRCEPIL T B,
0. EMIMEG R b o tROMIREE 18~26°C, O% ) AMEEROCEBRNTAMELIZLOTE, Fhk
b b EEE T EERTAMEL T b DREETEN,
3. Dk»h, FUe v OFHEEBOMBENZRLEEL D & AMEROARICKS CEBIN2 O
Hhis,

[
cH

i

— 21 —



t)
2)

3)

4)

5)

6)

7)

8)

2)

10)

1)

i2)

14)
15)

16)

17)

AR M oE = RKRWIHR 15 (3)

x Eny

EZD ez 2(6), 316—322.
KNP EIT B A 7 L DMTINER I DN T, KEFS

I IREK, 1948« REOFHEBEROEE
FREB/E « FIERER, 1933 1 AARRRERC
W, §5(4), 370~383

BERG, L., 1940 : Classificaton of fishes, both recent and fossil. Trav. IlInst. Zool. I'Acad.
Sci. TURSS, 5(2), 446.

HATANAEA, M. and R. OKAMOTO, 1970 : Studies on populaticns cf the Japanese sand
lance (Ammodytes personatus GIRARD). Tokoku Journ. Agric. Res., 1 (1), 57—67.
HEINCKE, F., 1898 : Naturgeschichte des Herings Teil 1. Die Lckalformen und die
Wanderungen des Herings in den Europiischen Meeren. Abhandl. Deutsch. Vereins. 2,
11—138.

HOLLISTER, G., 1934 : Clearing and dyeing fish for bone study. Zoologica, 12 (10), 89—
101,

Husss, C. L., 1922 : Variations in the rumber of vertebrae acd other meristic char-

h>

acters of fishes correlated with the temperature of water during development. Amer.
at., 56(e45), 360—372.

JORDAN, D. S., 1919 : Temperature and vertebrae in fishes, a suggested test. Science N.

S.. 48, 336—337.

ERES -+ REE, 1953 TR0V s 0=, ZOREEERBREC Y 2 3 0REoNT. Bk

3k 19(4). 297—302.

— 1956 BB E SN AMPI O BB OBEN. ok FERETIIgEER. 6 (4),
266—270.
SARMZETAR « FAHE 8L, 1954 0 B EAK DB K s v MR RT3 BRI i T AR
&, 3(3), 9—15.

. , 1955 : JR(EFGED R s RO E XX I Tk BT T, A

&, 4(2), 109—114.

o NIRRT, 19650 R U2 v OIERESEINITIE—V . EHEE O RIS R, A, 14

(1), 41—>52.

P BL 1952 AARFESEOIEE o AR o BB A5, A, 2(2), 107—109.

McHUGH, J. L., 1951 : Meristic variations and populat;ong of northern anchovy. Bull.

Seripps Inst. Oceanogr., §(3), 123—160.

SATO, R. and Y. KATO, 1951 : Influence of natural environmental conditions on the ver-

tebral number of the pond smelt, Hypomesus olidus (PALLAS). Tohoku Journ. Agric,
es., 2(1), 127—133.

TANING, A. V., 1952 : Experimental study of meristic characters in fishes. Biol. Rev., 37,

169—193.

\
[N
[\

i



