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Current status and challenges of Japanese whiting Sillago japonica aquaculture on Iheya
Island, Okinawa (1): Advances in broodstock management and egg collection

Kazuhiko UsHpyma' - Keisuke KicucHr' * Yuuzi Tomrra' -+ Hiromi MivosHr' - Fumiki GANAHA' -
Ayako KuranasHr' -+ Kengo Onta® and Masato ARITAK*

Abstract: We are currently implementing a pilot Japanese whiting Sillago japonica aquaculture
initiative on Iheya Island, Okinawa. In this study, the onset and termination of the spawning season
of the species in Okinawa were determined, followed by a comparative analysis of pertinent
environmental parameters—namely water temperature and photoperiod—against corresponding
data from its natural habitats, including the Seto Inland Sea. We also investigated the feasibility of
inducing or inhibiting spawning through photoperiod manipulation. Mean water temperatures
surrounding Theya Island are approximately 5C higher than those in the Seto Inland Sea and
seldom drop below 20C throughout the year. Conversely, no significant difference in photoperiod
duration was found between the two regions. Spawning commenced approximately 70 days earlier
on Theya Island than in the Seto Inland Sea, although spawning season terminated at a similar
temporal point in both areas. We successfully induced spawning outside of the natural spawning
window by artificially extending the photoperiod, and suppressed reproductive activity during the
spawning season by reducing light exposure. We identified a strong positive correlation between
daily spawning activity and variations in water temperature. Rising temperatures consistently
enhanced spawning frequency and egg production, whereas declining temperatures were
associated with reduced reproductive performance.
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Fig. 1. Temporal variations in water temperature at Iheya*! and RIMBFU*2,

: Theya*!

: RIMBFU*?

*1: The aquaculture facility on Theya Island, *2: The research Institute of Marine

Bioresources at Fukuyama University
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Fig. 2. Temporal fluctuations in photoperiod at Nago? and Onomichi".

A: Photoperiod observed at Nago ' () and Onomichi® ([])

B: Time lags between Nago*! and Onomichi™? (photoperiod at Nago — Onomichi)
*1 127.97731620E, 26.5915465N, *2: 133.2048886E, 34.4088756N
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Table 1. Overview of water temperature

Theya*! RIMBFU*?
(T) ()
Ave.” 24.8 193
SD ™ 3.1 6.1
Min.™ 19.6 10.6
Max.® 30.2 29.6

*1: The aquaculture facility on Theya Island, *2: The research
Institute of Marine Bioresources at Fukuyama University, *3:
Average, *4: Standard deviation, *5: Minimum, *6: Maximum

Table 2. Overview of photoperiod
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3B)o MR H o> pE IR YL A H & K i B 1) 5 2 oD BE 4%
ZFig. 1R 7 ME IS PICIEDOMBEEZRL (v =
0.0037x-0.1591, R? =0.3528, P < 0.05), /KO
THEINBUZA, LA THRMOMER 0 Sz,
2) "B & 2 EIRE

FHALIX, *HEXE BICHE LZHERE T e

DB L 72 W BERIX O 7K BB 1R 12217C i

BTHoLDD, BLEFLARSEAICERL,
BRAC T2 134924~26TC & 7 > 72 (Fig. 5 A1, B1),
FHALX OFIgKiE + BEiER721323.2 = 14T, K
[X1323.4 = 1.2 CTH o720 FHALK TILRERBMGE
120 H (3H22H, /i :21.6C, HE : 108305)
2R TR DI % 1572 Z D%37IR O I % Fi
ALz, IR oI EIN$1X0.78 = .37k & 4
o7z (Fig. 5A2) o — R IRXIZHAERBAGE R (3
H10H, 7K :21.5C, HE 1 17KE#H005) 22 56.2774]
DREFAFEE SN, AFI56E D EEIIT, Wi T oFY
FEPNF1313.08 = 10.34 ki & 72 - 7= (Fig. 5B-2), M
RBEIX O FEPIRIL G £ & KRB AR 2D RI4R % Fig. 6
VR T o BHALK TIZERFEROE X IZEDHEE R
L7253, #ETHICHBEOEITIIMEE CE Rd o7z (y=
0.1252x-0.2625, R* = 0.0819, P > 0.05, Fig.6A), —
77, AREXIEHS 2 ZIEOMHE R L (y = 0.0609x +
0.0591, R® =0.7479, P < 0.05, Fig.6B), /KimOE T
THEINBULRD, EFA-CHMmL 7.

Nago*? Onomichi*?
(hours: minutes: seconds) Date (hours: minutes: seconds) Date
Min.*® 10:28:16 Jun. 21-22 9:51:14 Jun. 21-22
Max.** 13:48:43 Dec. 21-23 14:27:34 Dec. 21-22
12h>*° Mar. 16 Mar. 17
12h<*6 Sep. 28 Sep. 27

*1: Nago (127.97731620E, 26.5915465N), *2: Onomichi (133.2048886E, 34.4088756N), *3, 4: See Tablel, *5: Less
than 12 hours, *6: More than 12 hours, For the abbreviations of month names, see Fig. 1.

Table 3. Observations on the initiation and termination of spawning in Sillago japonica

Initiation of spawning

Termination of spawning

Date WT.* (C) PP. (h: m: s) *2 Date WT. *}(C) PP. (h: m: s) **
2021 Mar. 7 21.2 11:46:54 — — —
2022 — — — Oct. 3 28.7 11:51:40
2023 Mar. 14 20.2 11:57:10 Sep. 28 294 11:59:49

*1: Water temperature, *2: Photoperiod (hours: minutes: seconds), For the abbreviations of month names, see Fig. 1.
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Fig. 3. Inhibition of spawning activity under long-day photoperiod conditions.
A: Temporal profiles of photoperiod (O) and water temperature (@)
B: Temporal variations in spawning frequency
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Fig. 4. Correlation between the spawning activity index and the water temperature
condition index.
Spawning activity index: ¥ 7-1(ak-a(k-1))
a=Number of eggs spawned on the Nth day after spawning started
Water temperature condition index: >3-, (bk-b(k-1))
b=Water temperature on the Nth day after spawning started
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Fig. 5. Inhibition of spawning activity under short-day photoperiod treatment.
A-1: Temporal trends in photoperiod (O) and water temperature (@) under short-day photoperiod conditions

A-2: Temporal variations in spawning frequency

B-1: Temporal trends in photoperiod (O) and water temperature (@) under long-day photoperiod conditions

B-2: Temporal variations in spawning frequency
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Fig. 6. Correlation between the spawning activity index
and the water temperature condition index.

A: Short-day photoperiod treatment B: Long-day
photoperiod treatment

*Refer to Figure 4 for definitions of the spawning activity
index and the water temperature condition index.
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