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Population Dynamics and Sexual Maturity of the Mysid Neomysis japonica
(Ishikawa and Oshima, 1951) in a Shrimp Farm in Korea

Chae-Woo Ma, Sung-Do Lim and Won-Gyu Park*
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Population dynamics and sexual maturity of Neomysis japonica (Ishikawa and Oshima, 1951) were investigated
from a shrimp farm in Tae-an, Korea. N. japonica was collected monthly at the shrimp farm belonging to the
Marine and Fisheries Research Institute, the Soonchunhyang University from October 2002 to September 2003.
The proportion of female was higher than that of male. The mean carapace length of male (2.42 mm) was larger
than that of female (2.31 mm). Brood size increased with increasing female body size. The size of N. japonica at
50% sexual maturity was approximately 4.4 mm. N. japonica females grew faster and reached larger size than
males. The mortality rate (z) calculated by length-converted catch curves was 3.46 yr'. The annual recruitment
pattern of N. japonica had two major peaks. Log-transformed total length was significantly related with log-trans-

formed carapace length.
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A= 7 3ol Wi, vigke] 8- virtel] 2 &
X3 T4 (epibenthic) FE=2 & A|Alel eF 100009F0] 2
#A 9lom (Nishmura, 1995), 7 3 2 ¢t AejAlelA] o
F(fishes), N3 125 (crustaceans) U 255 (birds)S] 2 9
ojZA A o7 o FE-E AHX|8kaL JTHClutter and
Theilacker, 1971; Brown and Talbot, 1972; Lasiak, 1983;
Rossouw, 1983). 53] $E|uzt AlA dlolM e 438 ofF
(BA7F 2 FEoi®)et tied d2Rish Al 2 E4)
$HyEelAl a3t Joldo|th(Hong and Oh, 1989).

e ARbelME F 155 4559 A0l Bas lvk(Jo
and Jeon, 2007). ©] & Neomysis5ol= $ejuet & - A - @
F2teA F 4%F0] B o|$krhJo and Jeon, 2007; Jo and
Ma, 1996; Yoo, 1985; Yoo and Choe, 1985).
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(Mauchline, 1967, 1970, 1971ab, 1972), u]=2] Sacramento-
San Joaquin 71579 N. awatschensis (Heubach, 1969), Ul
gee Ao N, jnteger (Bremer and Vijverberg, 1982), &
B odete] N japonica (Ishikawa and Oshima, 1951;
Sawamoto, 1985), N. vulgaris (Mastudaria et al., 1952) & N.
intermedia (Toda et al., 1983) “18|1 &= AFsHEE A<t
X N. awatschensis (Yan, 1982)°1 o3t AAF A7-5°] 318
3ot
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Fig. 1. Map of sampling sites.
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Fig. 2. Developmental stages of Neomysis japonica (Ishikawa and
Oshima, 1951).
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function (VBMF) ©]-8510] 2435191 ©H (Pitcher and MacDonald,
1973; Pauly and Gaschiitz, 1979; Pauly et al., 1984), o]&{gt
A9 A% iR (Ls, K, C, WP 78 Al e B3
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dlo] Fla € 4P NERE TN AFY BTl &
& BA 2F] 28718 ABA A3 7K
o] ATEEE FiSAT 2722 NORMSEP (Hasselblad,
1966y ©]8-3to] ATt ek A0] ] A 142
B AL o] g3t ARSI

SHEAM

Aol o] I RS o] g AR Al A%
£ olg3lo] AR shaL 719 BHEE nlwEkr] A
A FE-AH-A (Analysis of Covariance: ANCOVA)S- ©]-&3131
o} € AJu] zlo]& Chi square test® HASIATE & - 7
o] 737 =17] BlaE ANOVA] YHjE L wis= v)E 3
7 W2l Mann-Whitney U-test®} Kruskal-Wallis testS 53l
Bl tidk z2le)E ARSI 32 X5 Al
€ 3AEAE sIslem gt Ade] Auadle SHEY
T AHe) vlws} 718719 BlaE FEANE B3] B4

I

FAPIZE B 2L 2.4~30.8°CE A% W31 Fo)] B3}
SThFig. 3). 1€l 2.4°CE 7178 ke 7€) 30.8°CE 7}
Z =A JERThFig. 3). 9%t 16~35 PSUZ %7191 89
ol 16 PSUZ 71 ¥ velston 11€9¢] 30.59 PSUE 7P
A JEFLTHFig. 3).

gu|e} FHHIZe| =

o) 2] Adul= ZAPIRE Sl F 1,68770A F FHo]
96N E 57.4%F AEAIBILH, FR0] 718/MAZ2 43.6%%
2pAEte] 4] E4 vlgo] SRR F3Th AT Bt

40 35

35 2 30
30 —~
= 125 %)
n 25§ o
o {20 8
20 W
z s 8
F 1 £
()]
@ 40 —e—Salinitypsuy 110~

5 —&— Temperature ('C)'| 8

0 - : 0

O N D J F M A M ¢ J A S
Months

Fig. 3. Monthly variation of water temperature (A) and salinity (@)
from October 2002 to September 2003.
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Fig. 4. Monthly variation of sex ratio (female/male) in Neomysis
japonica (Ishikawa and Oshima, 1951) from October 2002 to Sep-
tember 2003.

8 Au)E 20039 390l 2432 7R &9k, 20024 10
0.902 7 vk}, 20024 1085 A9ty & 7|7
obAo] AR o Bo] 235109 (Fig. 4), AR L
Z FoS Aol7t Sl AoE UERITHA? = 21.20, df = 11,
P<0.05).

FAZIZE Al A2 ] A9 1.04~5.08 mm3U OH,
A9 74 1.02~3.63 mmAth. HT FPFEEEHAHS o
Zdo] 231 (£0.52) mme|H, F7°] 2.42 (+0.48) mm= TR
A7} dFRANARCE H o] o £ Aoz T

22
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TEsE

ZAo)= 7 1.04~5.08 mm Hlel = F 96970412
A = 20/HA7F A5 AAQ RAo® ek, 72
A& G0 HETH) BAE 2RAAE PHAE o] 83t
o} 2 A4S Al

P 1

[1+exp(3.385-0.755CL)]
(=0.7211, P<0.001)

9 Ao zRE] FHHE 50%7} 50l 0|2 P CLsoy
4.48 mm= UEFHTH(Table 1; Fig. 5).

Table 1. Parameters for size estimation at sexual maturity in
female Neomysis japonica collected from October 2002 to
September 2003. CLsoindicates a length at 50% sexual maturity

Equations and details Sex
a 3.34
b -0.76
CLso 4.48

r 0.721

P <0.001
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Fig. 5. Logistic function of proportion maturity in females Neomysis
japonica (Ishikawa and Oshima, 1951} to carapace length. ClLs,
indicates a point corresponding to a proportion of 50% maturity.
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Fig, 6. Relationship between carapace length (CL) and the number

of eggs (EN) in female Neomysis japonica (Ishikawa and Oshima,
1951) {embryonic stage).
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Fig. 7. Relationship between carapace length (CL) and number of
eggs (EN) in female Neomysis japonica (Ishikawa and Oshima,
1951) (top: nauplioid stage, bottom: postnauplioid stage).
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Fig. 8. Length-frequency distribution and estimated growth curves based on the occurrence of males (a), females (b) and pooled data (¢) of
Neomysis japonica (Ishikawa and Oshima, 1951) from October 2002 to september 2003. The numbers in parentheses below months indicate

sample sizes.

Table 2. Von Bertalanffy growth parameters estimated by the
ELEFAN analysis of length-frequency data for males, females
and pooled data. L., asymptotic length (mm); K, growth
coefficient (yr'); #,, theoretical age at zero length (yr); C,
amplitude of growth oscillation; WP, wintering point; ¢', growth
performance index; Rn, score function

Males Females Pooled
Ls 3.85 6.34 4.46
K 0.88 0.81 0.87
to 0 0 0
C 0.90 0.99 0.95
WP 0.99 0.80 0.89
¢' 1.12 ) 1.51 1.24
Rn 0.407 0.419 0.384
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Fig. 9. Length-converted catch curves of Neomysis japonica (Ish-
ikawa and Oshima, 1951) based on length-frequency data from
October 2002 to september 2003.
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Fig. 16. The annual recruitment pattern of Neomysis japonica (Ish-
ikawa and Oshima, 1951).
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o] 7} et ve) ) STkt RS A4S k. &
ol YRHHOF AT FeEhs TR 1 F o] ¥
Ax B4 71zt AEAon Al Zlow duA gy
(Mauchline, 1986), = 7ol AMEE N, japonica= E33t 9F
Ho| AAHoF AT Tkt Ao® Jegtow AlZ:g Al
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