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Studies on Artificial Propagation of Mudskipper
Boleophthalmus pectinirostris (Linnaeus) -VI
Spawning Conditions and Relationship between
Spawning and Environmental Factors

Shinji Nobpa, Hideaki Koga and Hitoshi OHKUMA

Abstract

Artificial propagation of mudskipper has been carried out from 1988 to 1992, good results were
obtaind to some extend. Namely, about 100,000 young fish were producted and about 70,000 young
fish were released to the tidal flats of the Ariake Sea. Then, spawning conditions and relationship
between spawning and environmental factors were examined for fivé years.

The times of spawning and the total number of eggs were 131 and 767, 530, respectively, with using
850 adults for five years. It was recognized that one female spawned a few times in one breeding
season, and that the main spawning period was from mid-June to early in July. The number of eggs
and the times of spawning were correlative to the values of FRJI (100 X width of body/total length)
with significance at 1% level and 2% level, respectively. The daily mean of water temperature of the
spawning day ranged 21.6°C to 31.7°C, but the suitable temperature for spawning was estimated from
22°C to 27°C. It was presumed that the spawning was deeply related to a tide, namely, the spawning

period was mostly from neap tide to spring tide.
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Spawning tank in the outdoors and
arrangement of artificial spawning nests.

Table 1. FHIEIRRIT
Spawning in each year.
£ WM DR AR E 91 B # EEIRE 1E¥Y H1REMD
Year Spawning Number of Times of Number of DEIER  DOEINEE
periods females (A) spawning (B) eggs (C) C/B B/A
1988 Jun. 10— Jul. 13 44 18 74,630 4,610 0.41
1989 May 30— Jul. 19 36 25 166,000 6,640 0.69
1990 Jun. 9— Aug. 3 105 29 149,900 5,169 0.28
1991 Jun. 19— Jul. 22 108 43 301,100 7,002 0.40
1992 Jun. 13— Jul. 31 125 16 75,900 4,744 0.13
Total May 30— Aug. 3 418 131 767,530 5,859 0.31
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Relationship between number of eggs and
times of spawning in each tank.
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Table 2. FARIAI R UBIES R 5 1 B D OEINES

Times of spawning per one female by catching period of wild fish, and fish in shoals.

wWild fish
Year Apr.  The first The latter The first The latter Jul. AV B» (¥
half in May half in May half in Jun. half in Jun.

1988 0.39 0.50

1989 0.18 1.83 0

1990 0.38 0.58 0.08 0.33 0
1991 0 0.08 0.75 0.50 0% 0 0
1992 0 0.33 0.50 0.08 0 0 0 0
Mean  0.22 0 0.55 0.70 0.22 0.06 0.19 0 0

1) : Korean female and Japanese male.
2) : Broodstock over one year.
3) : Hatchery reared fish.

4) @ Korean female and male.

logy=—2.71+0.24x
o
20+ 20¢
logy=0.322+0.289x

2 i
§ 5 X sp "
© »
5 &
Y 5]
o w 1}
g : °
g g o
[l E 5 o°

] o

Z [+

B oot
1 11 12 183 14 15 16 0 11 12 18 14 15 18

FRIJL FRJI

Fig. 5. MERRBCHIETRS FRIT & EEINECR O EIRE
#H e OBfR (1989~19924F)
Relationship between FRJI and number of
eggs, times of spawning.

EIZA NI, 6 APa»S TBTAETO
5,119~6,65THIIC B L THinote, BEDZ
i, BETOENZ6 Bhahs 7 H EaMR
FETHD, RATOEIRI Y LR ELHEER
mHsNroT,

3. BAaoEREY

FRB B OIS & 2 EIIESROME S,
ERHA, SEESE, ATAERZSY, Table
202/ LTz, ENMERIZEARNELR - TWwSET:
b, RENEEZED M1 EY D OFYEINEE
TERbL.

SHRICADL L, BLERBESP o706 A
B EE U 728 A 0,70, KT, 5 BERY
ZEE U 7GRATO.EETh o 7o, RARBATH
5 ARTHELEERC 7 AUBCEBLI:bOTIE
0.22BILLT £ iedno o, BACHMA, ATHER
TRERSA>NT, BEEFHATIH0.19E LS
Btz ZO& D, FHERH, HAOHIEC
X D EIRIRER D, B A TOFERM
B 2513 CENEHS DL < & 2 E AN A 5,
HRaERCEESH - o2 e Fzond:, §HE
H REFINER S 701213, EREATLLE
U CEINS ¥5 2 \ABRENOBAENLETHY,
B2, AL BREBRRORESLEENS,

—7%, EINEIOMIIEROBNSEE LR 572
b, SEISRBERHETIERELLT, EE
5 IFMERL B E B 8 FRIT (AR +£5& X 100) 1
PRAVWTWE, RAFACODVLTIDEEZRD,
1988 % Br { 4 A FEOEINEIE KR CEIE & DR
%% Fig. 512/ L7z, FRJI 2812, 400 ECEHS
o5, ENKEWIECEINEL, EikE b
L, FRID & ENERKR OENE & ORI
FhZEh 1%K%E (r=0.506), 2%K¥E (r=
0.486) OFELRBRBLONT, DT L5,
FRIT 3R A0OEF IEETESREETH S
Wz kI,

— 56—



% 7z, Fig. 5. CFRJl OREMEI5.6%xR L 728
FBEETIE, 19894E 5 A30H~ 7 H19H D50H I
1A CEHREOERBALNRTEY, H1EY
D OEFNEHIIL.EE R D, LAY IO YidSHE
ET 22 enBonkro7, 1HYD DFY
BEDN#L 26,5680, M1 BN OFHEMK I
12,0428 CThH -7z, B H, Aoz s 5208
WCEHE L 72 b 0T, HEOFH2E1X162. 3m, Py
BEE33l.4g TH -7,

UEoZ ens, HEEETE, BEFLENEXN
3o id, ENRARARARSE Y & EIFIO
5 A%E»S 6 BRI LT TEELIE DD
5, FRIIZSK & WEGEEZERT 2 HENIEY &
Ez 5Nz,

4, NTEINEOEE & EI & DR

AN TOALENEORE X 3R, HoH0
FER Y L7z (Fig. 2) 3, HANLOMEIS
SEINT 2 Do R UIE I 2 ENORRED
BRI OWTHRNT 5729, ATEINRORRE -

™ 1989 i
n i
N ")

Tl H 0 L)

osl- ) 1990 «C
1991 g

lnN00n g,

05 F] 1992 D
0r‘1 ™M M EB

TOTAL

(

Times of spawning for each one artificial spawning nest.

Spawning position.

Fig.6. EW: AILENEORE & OB F
(1989~19924F)

Relationship between spawning and the

arrangement of artificial spawning nest.

EMEOHEBREIVBERRS 4 IFLCDNT
Fig. 6.icm L7z, ALEMEORHEIZA~EDS
DWEHF I, KENORBERIEL B9, %
NENATENE 1 R4 ) OEMES 2R T
[ A

LD EFTOMHEEA L NIZH, 2FHICA
5, NLEMRIAYY) OENEELRDLZ
o QIR UFHOFIIAIE T 2 B D0.76[4,
KT, SEROFHRICMET SDD0.37H, S
FROmMICAIEST 5 CD0.36E, HbDkho
7o DIZEARE D0.21ETH - Fz. FEFNH T 2R
E BIToIER, 1%UDBEHRETER (x*=
21.9D) k&Y, i, ENEESRLE,H-7B
EZNLSNC TG E S 1% ORBETEER
(x2=16.20) L o2 k5, HADBOMIE
WX AEIOBERER D o7 b DEFEZTLE
Z5TH5B, 2, BETHRELLETHERG
DlglenZ s, ALENEOREIDWT
i, SLRBRHTLILENDZS,

5, ENCREERE DRGE

1) EURE&KR & DRBR

BEOENCE>T, KBEREEZERO—D
ThH5'7, 22T, 5 EQEINYHOHFEHAE

207 140

15 F ° {30
= %
X N £
[} ©
e} - - %
g wor ° {20 2
Y (o]
(=} ™ 72
G %
E °® &=
Z st {10 @

0 I—“

21 23 25 27 29 31

W. T. (O

Fig. 7. EINEAKE & DOREfR (1988~19924F)
Relationship between spawning and water
temperature.



30}
28
S
=~ 26t
gl
=
24t ® 88
O '89
® °90
o '81
22+ 4’92
20 ) O * — *
May June July Aug.

Fig. 8. ABITFHARNDZES (1988~19924F)
Change of water temperature in each ten
days.

LEIE DR Fig. TR L, RS DE
BB & & 3 fe 01324 CH CRESIEIBUL30E, ZETN
$013190,830%, KW T, 25°CHED23[E, 122,400
BN Thole, EMR AL TLKBEHER
21.6~31.7°CTLO°CEAE [t o 1228, 22~26°C
BTEEDKI0% DEIN A Sh, RINTOEN
KIEEY EARERIBERD o NG o,
Table 1R L7 & 342, 1990, 19924E 3D
okt U CEIID A7 &, BeBE TR OER
PBEETH -7z, 5 A FEORFITFHAKBEOELE
Fig. 8A1Z/R L 723, EFIEBHAL 25 6 B TEOK
BIF1990ETII27.FCLE <, Mz, 19925 TR
21.9CL & o Tz, T O A O BRIH T,
FRJL, B A RIIMOE L R ESHEEN LV D
phb oY, EMB hroFERELTIDL
5 eiRin & - BKEBERDITENL D, Thoo
ZEDS, FIIEBIIB W TIFR2~266CETDK
BEBOLNLELEZOND,

2) EEBR & ERS & DREBR

HE S FEMEEY L A5 0BRSS H 3
ZERFRELTVE, 22T, S5HFERZODWTE

ME*ABIEC T3 HcRaG L, ERLEYL
OB % Fig. 9.13R L 72,

EIRS% WHIZEC L D ETOMEERASR
205, @FHNCHLE3~48 (EE»res) K
C7~88 (Tpr o) wEhLTHY, WE
EEbLEREE, 2%, ANE»SKEIHITT
DRI EEDS2 A% ICE LT, 2BEDRE,
1 %OFBEBERTHEE (x2=43.84) THY, LV I
o QENEEY & ERETERSD S Z LS
I IE o 7z,

1988
10 F r]

1989
10t

"L

90
10F
o ﬂ—fﬂ—r—l
1991
220t
s
‘o0
& 1992
10}

Total

' 234 567'8

® © o) o ®
12 oote bt Borfe o7 >te-8 o
Division of the age of the moon.
Fig. 9. EEUIL¥W & OB (1988~19924F)
Relationship between spawning and a
tide.

— 58—



BB BRI OBE (MR & T OKAL
=) PEFEHE—TH2 It BRMSN TV B,
FHEOEIEATH 2 5~ 8 HDOKRBITEEIRF ML
136.1m (19884F) W bET 20wt L, /INEITEE
BRI 1E3.6m (19804F) 1@E L WwI b by, H
BWICEoTRELELRS>TWD, —fRICTFHHEED
HPRLEVORYE, WMo 1~2HET, &b
BWDIZERE, THEO1I~2HETHL, LAV
O3NS S KRB 0 TEMNE L Ao
Z e s, MMl 1EREY OXKE D 5/
HORH, D%, WHEEFORNL LB E LR
g 2, RATOHRADE BRI o g
m2~4moOHE (HESE KRR ThY, Z
DR O W OBIAL T IZ4 . 5mBl ETH B
En, EORBE TERMITbhizE LTS,
SACFRITED I, BFOEIED & KFAH
3 Z L SHEREE R B,

E7z, SALPERT ZKE» S/NRICHTTO
THIRE I, NEID & KB 0 TR, 4%
THDHOIXL, KFRLBOIEFFRD TH
5. ZOZEF, SMUFAPIEDT D HEER

®

1. 1988~19924FE D 5 # £ TEAMEAISEZ Vo,
FH31EIOEIIMS & &, FREEIIEIXT67, 53081,
1B h O EEIIE I35, 8594, SREIfA & o
7M1 B4 D OFHIFENIEISU0.31ETH - 7z,
2. ERFIEEC I DETESEH 205, 6 H
thip 5 7 B EA E TIZ2E080% % FE 5 SR
TN W

3. AVITuvREEEMNT LI ENELME
%o,

4, BIFRENEES 7201213, FEIREEE I

X

1) HEFE - FOBE - hli— 19891 4V o
v OANTHRIECT 5015 - 1. RAOEK. &
ﬁﬂ(?ﬁﬂ%&; (11)9 1_7.

DD TSR OEINE» S HBEO—F)
Wb TH>D, UEOZ s, BEEAECS
WTh, &Y ITa73SEEEOEMIC &b TE
MLTHwEEEZTREZSITH S,

OBBETH B EIE LT, 2V 710
ZTHREDO NI a4 UYRORES S =4
Leuresthes tenuis 25, 3 B 5 5 Bl TOH
HEmBEROEME, KEOMBEFOKICHE-> T
IR EDES, B, BEL, NEoSE
BETHMEUIHEAD, 2:BEREBOKEO W T
NEIENS ZEBHeN T3,

AR 1E, LY T 0y /NSO EICIEEE
PETT 2 E0SHNSEABEDR Y XAMBED 5
N, TOVALEKIBY) RLALEY I XLDTF
BERIK IS TRDII>TwWBELTWwWS, %o,
HE LAY Tu Yy OFEEAOHBE IR
bk ULZEIc S W2 s, #Wic X 24915
HEMOARY XA ERENTWE Z LElRT
BY, THEORECEREICELRT 24V IO
v OTENIENEZ &, MW LELBEbY b T
WiHDEFEZLND,

li\ ]

SERTTd 3 5 A0 6 6 AR TRA#
S S LIED S B, FRIIBSKE WL D%
BT 2 HEPIEYL L EZ SN,

5. B A S iz HFEHoKkE ORI
21.6~31.7°CEJEm o 1208, 22~2T°COHHETE
EOKIB0% DEIS A & Tz,

6. /NEIH S KT TOEINZSHEDS2.4%
WEL, LY ITu v OEINEGHEY &R RS
b5 EHBHS PR T,

B

2) WEFE - FOBE - ATH4E 1989 Yo
v QNI 29758 — 1. ATLEEDRRIC &
L IRINR IR, EKEDER, (11),9-16,

— 59—



3)

4)

5)

6)

7)

8)

9)

10)

11)

HEFE - BHER - FOBRE-BF R
1989 : 2y du v O AT 255 — 111
SR CFHAETE. EFAKEIHR QD,
17-28,
FFHER - TEFE
FEC B 2 RS 1V,
&, (12), 1-6,
FHER - EFE
TECBE S BRI V.
AR, (12), 7-13.
HEEREKERARS
BRI R,
HFHREE, K1 -F4e.
B R ERRS
ERETERIT R,
GHES, 1 -4
R ITEYKERRS
EERETERTRIFEEE,
EHEE, &1-1£39.
EREHHRERRS
BRI PR,
AEwEE, £
EEER - PEFEX

1990 : &Y Tu v D ATHE
ERBOEE, EEKERT

1990 : AV Tu v DO AT
EROBLETE, EHK

1989 : BEFI634E B Hls R
B - BRI VTR

SPPRR T AR B HAE R
BB v — T

1990 :
B

PR 2GR HIER
FRE S NV — T8

1991 :
ot

PRK 3 SRR
HRES N — TR

1992 ©
fiE -

1985 : AW IOy DR - 3%

FEW B BT 1. EEOREM: - R & 25N,

BRSO FEE RIS REMMS (—&B) WRER
WmEE, 1-13,
WHEEAE 1932: AVITuvBLRFENLD

12)

13)

14)

15)

16)

17

18)

19)

20)

21)

— 60—

EREE, BHEAZEMRS®RE, (1), 109-117.
HEEE 1974 BHEBOAKLE, AV ITuy
ENEANE, SN, WHEOE YL, BEHEH
Biah, 1, 144-182.

EEEA A E 1977 I BUEKHR L, A
vaawk b ENEOTE, 7=, 5(8),
15-23,

Hit B 1980 - BEA¥EOAE. BTREEREE,
12(2), 105-115,

% - WESBE 1989 AV ooy ORI,
FREAOHER - 2. EBARRATR (12),
15-20,

BABEL A 1985 :
FILEE, IR,

%A 3T & B ERESETALE,

A 1971 £ AR, EEHEERE,
139-150,
AIEEE 1978 : 9 —HF AT N) XL EHEEY

X b, BEEEYE, 66-83.

HEFE 1990 : BT & HIRFEH - @ KEHE
RUEEEIEE & OB, (EEKENER, (12),
67-74,

FEEE 1973 AV TuvOfFEIOY XA, &
K2R, 2(1), 69-74.

HEEE 1992 LvIuvOFBLE~OHEE
BEESR L OBR, EAREE. RBTERSE
ElERRISeACE, (6), 21-26.





