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Sex ratios of the honmoroko Grathopogon caerulescens reared in paddy fields

and released to Lake Biwa during early life stages
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In order to examine sex ratio of the honmoroko Gnathopogon caerulescens reared in paddy fields during the sex

differentiation periods of larval and juvenile stages, we studied the temperatures of the paddy fields and the sex of the

fish collected when the water was drained from four paddy fields. The mean water temperatures in the paddy fields were

23.5-24.3°C, and the maximum water temperature during the day were 35.5-38.4°C. Although the sex ratios in the three

paddy fields did not show a male-bias, that in one paddy field indicated somewhat male-bias. Since high water

temperatures in paddy fields can have masculinization effects of the honmoroko, we are needed avoid to introduce the

larvae into paddy field since June.
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Table 1. Locations of the paddy fields and density, period, and duration of stocked fish Gnathopogon caerulescens in the paddy fields

Paddy field  Locality of paddy Date of rice Area of paddy  Number of Delnsity of Period of fish stocking Dura-tior% of fish
(cohort) fields transplanting field (mz) stocked larvae arvae 5 in paddy field (days) stocking in paddy
(number/m’) field (days)
A Kusatsu city 20 May 2009 1,000 80,000 80.0 6 June-2 July 2009 26
B Moriyama city 04 May 2017 2,700 90,000 333 17 May-23 June 2017 37
C Moriyama city 01 May 2017 2,600 85,000 32.7 17 May-23 June 2017 37
D Moriyama city 07 May 2017 1,400 45,000 32.1 24 May-23 June 2017 30
| | (T 1m? 5720 32.1 75 80.0 E{ATH >7= (Table 1),
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Fig. 1. Map showing the study sites of paddy fields

BB LUVHE

PRI TIT, BRI O R v I @R OEE A B Y

\ZHFEHUR TSRO KB~ EFHER LW
FEEMWMA~OW FFENEMINLTNDR, TOHFT
2009 4 & 2017 A TN I= TN B BT &SP
DOEFE 1,000m2 725 2,700m? D 4 SDOKH (A-D) %
KPS & St L 7= (Fig.1, Table 1),

BAHENTHRE LTk v B 1 o, B FOKPER,
B OB L TV AR Ew i a i L CELp
LEBRMTSHMELIZL D TH D, FKHITEEBICHE
B LTl OFERMTON TN D SO T, X DMT
HIVEK 2 BRI 5% 2-3 B Oz stk
M A 1Z1E 2009 45 6 H 6 HIZ 80,000 ffl{A, SF1LH DK
H B &/KH C %2017 465 A 17 HIZZHZEH 90,000
fE{A & 85,000 fE{A, KM DIZIX2017 45 A 24 A
45,000 fIE A2 i L7z, 45K HO BT U7 A8 D% E

24

RED R A XDV S MG F43 81T L CTuve
AIREMER o7z, Z D72 it FHER 160 fE{KA A4 =
T EFERBICFDIFD . ZORND 120 {EERZHFE
1000 DK s Uiz, ARMEIZIEME S < & b
ToEERWIK Z2 K U, S8Rt CRUBAIC IS L7-8)
T30 NoEREIA 2 TT70 BREEE LT, £D%
T OSSR ZFGEE LT 11 H 15 BE THE
LT 15 A5 L= T, 0o 100 {E 2
S EDOFHEIAEH L7z, /KH B 225 D Ot FHEFIT
—EpZ 10%HL~ ) o CEE L CEREICEBIF-
77

PLEOKHEFE FARERr a2 & 3RNC FEEWHO R
T adMb ARSI 2018 453 H 29 HiZH
W C R BT ORI A OKE 62m T S
R r 2 ZUE L RS N TR D
BB L, AHEAEENROR T T 2 07 366 EK
EAHAREAR L Lz,

7KH B 35 L OV C OFFER R 1.49-2.44cm Ot FHER
10 fERIZDWT, AFERE 77 v RIRICHEE LEE
WS TRT 7 ¢ E L7441 Sum DY I LT



KD BEEBEW A~ L 7oA vt rm a i orit

40

35

30

25

O 20
15
10 A
5|
0
6/6 6/12 6/18 6/24 6/30 /6
40
35
30
25
o 20
15 |
10 B
5 |

0
5/17 5/23 5/29  6/4 6/10  6/16  6/22

40

35
30
25
20
15 C
10

5

0
5/17 5/23 5/29 6/4 6/10 6/16 6/22

40

5/24 5/29 6/4 6/10 6/16 6/22

Fig. 2. Changes in temperatures of each
paddy filed
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Fig. 3. Changes in temperatures of the rearing water of
juveniles from the paddy field A in the laboratory

100 {4 2 SEMRBEARES T Ciga] L CiliZE iR % B Y
U B CTHER L T8l L. BE#R (Fujioka 2006,
[ 2011 (e W IFRERER S X OSERUIIa A Bl22 S
DR Z i EhulEss JOWE L HIE LT, £70, HE
TR RIS X 0 i S s O fRUSAETEAR & LD HY
L. ERBEMSE T ClfErE 2 1B Lz,

Table 2. Temperatures in the paddy fields

Paddy fields Temperature (C)
(cohort) Max Min Mean + SD
A 38.0 15.8 23.5+4.29
B 37.8 15.1 24.2+4.90
C 35.5 15.2 24.0+4.55
D 384 15.8 24.3+£5.21
B 2
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3), RMEDKHA ZER<KH B 25 D OHafOHE
FEE FERIZ, KH B 0 23%225H/KH D 0 49.6% % T
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25



FRRAEREDL - K —fC - BEHRELE « KAfhZ - ARAST

EEMOMAS THEINTRFTaa 0HAOFEEK
F137.47£0.613 (F¥J+£SD) ecm Th o7z,

100

80 r

60 -

40 |

20 -

n
100

sofB

60

w0 | n=102

20

(%)

0
100

80

60

40 |+

20

0
100

80 |-

60 |-

40  n=96

20 -

0
0 0.5 1.0 1.5 2.0 2.5 3.0

Standard length (cm)

Fig. 4. Standard length distributions of juvenile

Table 3. Size and sex ratios of honmoroko reared in the paddy fields

KAV FREOHADAEFEROIERE KHEIE FHE
FOAEFENRT, F 728D T/ & < JEH O AEEE D)
HEDL AL X IAE LT e (Fig.5A), LM,
VZHELZ Al U 72 R B RITH 00 KB o> IR
el 2B e AR X AL, AEFHR & RIZERE o RV BH & 7= B
YIRERSER ST (Figs B, C, D), — HHETIE,
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(Table3), L7>L. /KH D i3fEDEIA A 33.3% Tl
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T PENELRTOD AR 1 =2 0 DMEDEI ST 51.4% T,
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Estimated Density of Sex ratio
Paddy field ~ number of fish  Exilerate  fish atexile Mean standard length % fomale 2
(cohort) at exile from (%)*] from paddy + SD (cm) Female Male  Total x
paddy fields fields
A 2 - - 1.2940.155 44 56 100 44.0 1 -44<X20.05
B 2,100 23 0.78 2.37+0.232 47 55 102 46.1 0-63<X20.05
C 20,500 24.1 7.88 1.7840.232 60 42 102 58.8 3. 18<X20-05
D 22,300 49.6 15.93 2.05:0.118 32 64 96 333" 10.67>2001
Natural stock - - - 7.47+0.613 188 178 366 51.4 0-27<X20.05

** Significant difference from female:male = 1:1 (p (0-01)<X2)

*1 Estimated number of fish at exile *100/stocked number of fish

*2 No data

*3 The fish caught by trowl net (Chubiki-ami) in Lake Biwa in 29 March 2018
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Fig. 5. Gonadal fetures of juvenile honmoroko at exile from paddy field. A:
Position of gonad (X 4),B: Female (SL 24.4mm), C: Female (SL 21.4mm),
D: Female (SL 16.3mm), E: Male (SL 14.9mm), F: Male (SL 23.5mm)
(X400). Box (A) indicates gonad. Black, white and grayish arrows show
testes, ooctes and ovarian cavity, respectively.
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