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Maturity and Spawning of the Greenling, Hexagrammos otakii in Coastal Waters near Incheon, Korea by
Seung Hwan Lee, Tae Hyoung Roh, Dea Hyeon Kwon and Dong Hyuk Choi* (West Sea Fisheries Research Institute,
National Institute of Fisheries (NIFS), Incheon 22383, Republic of Korea)

ABSTRACT

The aim of this study was to collect information regarding the sex ratio, size at sexual

maturity, and the primary spawning period of Hexagrammos otakii. The sex ratio (female : male) was
observed to be 1:1.2(n=739:906, with females comprising 81.6% of the population). The
gonadosomatic index (GSI) exhibited its highest values in November for females and October for males,
coinciding with the primary spawning period from November to January. The total length required for 50%
sexual maturity was determined through a logistic regression model and found to be 23.1 cm for females.
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Fig. 1. Sampling area of the greenling Hexagrammos otakii collected in coastal waters near Incheon, Korea.
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(Fig. 3). 4R 9] AAAz o g2 395 E 789714 = o B WS TA7E 397HA] vEbgtth 32 o wE 6Y
HE ojgos BiEg Y 8YRE Ity F53 99 A HE BAA 7L 5] ARSER L, 9501] ‘7%2 &= ¢
SFEH7F HEEAT 10897 H AAR7)7E AlZbE o] 1297t STNAZE Yebg T AR e A17190 108 5E 12971
A BE A7 S T E ERIERL, 36 195 A St FAA 7 BREQL, o2El 195 E e EA
7b 5971 olojtt. nlg A Y] G 27437 (early
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25
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isp T ot 2283 37 90~120 ume] H3FE 7| A (cortical alveolar
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% ’ A AAELS diFE 3~7d) @A FEEA Y dad
N N I T L daad Yol drAE7F ¢ 200~300 pmE A3
6l ot I, A2 Y GBS0 SAHEE 27 9@T7] dE2A
is EZ5°] WU (Fig. 4B). F5DA | AAS2 diFE 8
2 ol EdsHAT. A=TA 9 daes d4 600~700 pme] A
- S SEAZESR AEZZ g dIE S| F4 =]
Fig. 2. Length-frequency distribution of the greenling, Hexagrammos daE 7S AR (Fig. 40). ©o] SAl= F2 94 S
otakii in coastal waters near Incheon, Korea. o} Sk o HRETA o] WAolE W 1,100~1,300 um 27

Table 1. Size range and sex ratio of the greenling, Hexagrammos otakii in coastal waters near Incheon, Korea

Female Male
Year Month Total number Size range Size range S('SI;(:P;/BO
(TL, cm) Average n (TL, cm) Average n

Feb. 8 322~344 33.0 3 353~384 36.9 5 1:1.7
Mar. 112 24.3~39.7 31.1 50 21.5~39.8 327 62 1:1.2
Apr. 60 26.7~39.1 322 26 24.5~38.2 322 34 1:13
May 60 21.8~37.0 290 39 26.4~36.6 30.5 21 1:05
Jun. 60 17.0~36.6 29.1 31 21.3~36.8 29.6 29 1:09

2020 Jul. 90 23.0~37.3 28.8 29 213~372 28.7 61 1:2.1
Aug. 46 22.5~31.0 25.1 21 22.2~335 26.3 25 1:12
Sep. 60 23.3~322 26.4 31 22.3~31.2 25.6 29 1:09
Oct. 66 20.7~38.6 28.4 29 19.3~37.0 27.6 37 1:13
Nov. 81 21.8~39.5 27.7 52 163~41.4 284 29 1:0.6
Dec. 104 21.6~36.2 28.3 58 22.5~38.2 30.6 46 1:0.8
Jan. 41 22.2~37.7 28.9 18 18.9~36.6 257 23 1:13
Feb. 20 24.0~34.4 28.5 6 18.0~35.0 27.6 14 1:23
Mar. 37 28.4~35.0 315 8 18.5~38.5 309 29 1:36
Apr. 220 20.0~354 26.7 85 17.3~38.3 26.8 135 1:1.6
May 119 20.4~30.2 259 43 20.2~37.7 259 76 1:1.8
Jun. 100 21.3~36.6 27.8 35 21.4~373 279 65 1:19

2021 Jul. 98 20.9~27.8 25.7 32 18.7~28.5 23.7 66 1:2.1
Aug. 98 23.1~36.4 294 49 21.7~37.0 29.7 49 1:10
Sep. 63 25.5~32.6 289 33 25.1~333 293 30 1:09
Oct. 60 26.6~33.6 304 38 26.6~33.3 30.1 22 1:0.6
Nov. 3 31.8~35.3 33.6 2 284 284 1 1:05
Dec. 39 12.7~33.5 26.7 21 15.8~39.3 26.3 18 1:09

Total 1,645 12.7~39.7 283 739 15.8~41.4 282 906 1:12
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Fig. 3. Monthly changers in maturity stages of greenling, Hexagrammos otakii in coastal waters near Incheon, Korea.

Fig. 4. Developmental stages in the ovary of Hexagrammos otakii. A, Ovary of the early growing stage. B, Ovary of the late growing stage.
C, Ovary of the mature stage. D, Ovary of the ripe and spawning stage. E, Ovayr of the recovery and resting stage; Do, Degenerating oocyte; Ho

hydrated oocyte; Mo, Mature oocyte; Od, Oil droplet oocyte; Pn, Peri-nucleolus oocyte, Yg, Yolk globule oocyte. Scale bars indicate 100 um (A
and B) and 200 pum (C to E).
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e AR BEHGG Fig 4D). F2 10-18 ] Haol HANE ke 2aA0R 200 2
st SEGA Y dal dasd Ue] nIEE 9% 304 F4 4%, 94 2 9% 193 g5 TREen
(5ol Hah BAHRA astlol A58 g0l DU (g, ). BATA AL AL BASHAA Bk
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3A). oAtk (Fig. 5A). 4TAY AASL 6ARE §97H4) Z@s)



Mall F=2ho|o| d<&up A2t 337

Fig. 5. Photographs of various testicular development stages in Hexagrammos otakii. A, testis of growing stage. B, testis of mature stage.
C, testis of ripe and spawning stage. B, testis of recovery stage. Sc, spermatocyte; Sg, spermatogonia; St, spermatid; Sz, spermatozoa; Usz, undis-

charged spermatozoa. Scale bars indicate 40 um (A to D).
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Fig. 6. Monthly changers of gonadosomatic index of greenling, Hexagrammos otakii in coastal waters near Incheon, Korea.
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7} 9488 JSo] BHE T (Fig. 5B). A&HAY] HA
E2 gRE oY EEch g5 9 FSIAY HLE A
244 FYl HHE w1 ZRE0] 715 A QAW LAE F
4o AAEL] WEo] TAEUTH(Fig. 5C). &5 E WFHA
o] AAEL diF& 997E 129 EdsA. A ETAY
Fae LTS A =EA HLag Ao 240
BEA|ZS0] 2@t Tk (Fig. 5SD). 3 E5TA Y AAES

RE 1~5Y0 a3t

Fefu] AR o] BALFTHFAFE 20204 29004 78 A
0] 0.23~0.5302 @2 k& Hel ¥, MX F7ksto, 2020
d 119 9582 7Pg £ e Bk 202192 79714 @
2 3 Boltrt Hat ket 10l 7MY w2 w2 BS
th(Fig. 6A). Fx=efin] =79 GSI19] E¥st= 20204 2]
Al 8¥€71A] 0.05~0.12 Atolof| A 2 #37L AR 9 R E
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Fig. 7. Relationship between total length (TL) and sexual group ma-
turity in Hexagrammos otakii.

LEE A 2718k 109 1158 7P 22 e Uehgt
(Fig. 6B). F=2fn] o] ANz 22454 £4 9 GSI g9
dRist A, A Agrell AAlshe Fedinle] A= 10
oA 1o, AI7|HE po]F Ho|x|vt F 47| = 114
oA 1292 FH= ]t

3. gd=HE

2020~2021d A8l Feu] o] F At7] (11~12¢)0] 1=
H AA AA A F AT AR 17974A 9] &S B3
A, 50% BAEAFL 23.1 cm, 75% BEAZ 24.7 cm, 97.5%
_]

d=A% 28.6cm= F = Tk (Fig. 7).
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T A= 114 1292 FRFEHUAT. A Ao o=
A Fedn]9] A= Flih(E D), FAMH(F LA =
11~14¥ (Choi et al., 1997; Lee et al., 2000)2 E I E 31, A
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em®Z FREo], & FUT Fx=H | 50% YA 214
cm, Al 28 =09 50% A=A A2 19.1~21.0 cm3t
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