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ABSTRACT

The harpacticoid copepod, Tigriopus japonicus is one of the most important zooplankton
as a live food for the production of marine fish fry. Thus, the salinity tolerance and the
optimum culture environment of this copepod in terms of salinity, temperature and light
were examined. The food values of 6 kinds of phytoplankters and 2 kinds of yeast were also
investigated for mass culture of this copepod. The results are as follows:

After 5day culture in the experiment of salinity tolerance, the survival rates of the
gravid female at 0% and 90% were 40% and 70%, respectively. However, at salinity
ranging from 2% to 80%, high survival rates above 85 % were observed. It means T
japonicus is very euryhalinous species.

Temperature was more important factor than salinity for the fecundity of T. japonicus.
The optimum culture conditions of this species were 24 C, 24%, and 3,000 lux with 24 L:0D.
Under these culture conditions, the average fecundity from a gravid female per spawning
was 38 nauplii, and the interval time between spawnings were 2.05 days.

Phaeodactylum tircornutum seemed to be the most suitable phytoplankton as a live food
for T. japonicus, and the large chlorophyta, Tetraselmis suecica showed the lowest food value
among 6 phytoplankters and 2 yeasts. The food value of w-yeast was better than that of
baker’s yeast, and it is similar to that of phytoplankton such as Amphora sp., Chlorella
ellipsoidea and Nanmnochloris oculata. So, the w-yeast seems to be appropriate food source for
mass culture of T. japonicus.
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A o] 7o) FE it QQojM 7] HolMEEXM FZ rotifer (Brachionus plicatilis) S Artemia
nauplius® o] 833 ok 23y HAZ rotifer?] MAXE Gt 715 HolL, Artemins %
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FE gHolth o] Yol HEY AP AHAA7} dgto] oldHE o]EE A oK FH AL A
Hoje] HolHEE g olfE HEA =77t A3 HFo] LolstH Ui wigo) T B
g Folt}, a2y} A o F RX)oje] JF a7} FHIA o] F F HoAELS BE =9
4ol H Ytk Rotifer®] A% G4ea A Aol 8 olF AXojg & HAHES vehle
7497} %ol (4tk 1978; Hirayama and Funamoto 1983) rotiferE 9% 4sA|A Hol2 FF3e
Aol ¥zslvte Rurt Brl (g F 19795 b8 F 19805 Teshima et al. 1987: Hossain et al.
1989). ¥ Artemia nauplius®] 749+ 7 wWalo) wa} dAS WA WioR cystE FA3HA
Ao A7) Bute] 7hEdta, B3E HA =Y F dde & Aol Ao, Ety A=
wheba U Aol polv} Brkn LA o) o]2d YJNoE U3t ofF AR o) HEE
% g 4 9)on} (Watanabe et al. 19795 Jt& 19785 Klein et al. 1980) 7FZ o] H|® 7 A/ ¢
FAxE A= ‘:}(Fujlta 1973). [ﬂr\’/}}ﬂ o]E F E79 HolAEE A7) ¢l Actol] Fol
BE¥ste QA4FE oz ET A7 AlxHo Jvh 53] R /A4 8247 Acartia calusia
(Corkett 19675 lehonx 19693 ﬁﬁ 1975, =5 % 1977), Pseudodiaptomus marinus CH& % 1977) 2%
22X Q259 Tisbe holothuriae (Uhling 1984) %} Tigriopus japonicus (Lee and Hu 1981)° w3t
A7t F2 29 v gtk B3] T japonicust 259 B ot WAdo] A3t (K4 1960 a,
b, 1961a, b:Lee and Hu 1981) th# wjoko] 7h5sled HolAE2A A77F Hol A=A Gight
1979; 4b& 1979; HHE 1979).

B d7E 98 v d9 tidal poold MAEE T japonicusE 4o 2 HA wjg 33& T
gl ol yEazA &437] A% 7|2 ARE vtz A=A

Mg 8 Wy

Aol AV T japonicuss 211 WBEE 594 LUKERBK WBEAERLFEHER T
tidal pooldl X F& H& MEW (315mm)o2 AF3A
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T japonicus®) FE wslo] 3 WAL FAE] st AAdFH FFFE AHE3te] & 0, 2
5, 10, 15, 20, 25, 30, 33, 38, 40, 50, 60, 70, 80, 90% & =As T &2 3ml cell culture chamber®l
72y G20 wjgd 2mlE YUk & chamberol &3 47 10 WY& FE&3te] AE wg @&
AELF XJ LS WY 2AEIAY Y GE9 vz nYd 100% FF3AL 22 18T,
ZEE 3,0001lux, BF7)1E 241 0DE X340 Hole= FA gger 2§J HEE A3 3hgi o)

2.9, g 2o AN Yy 2y A

=r O o =

ot

ZE T japonicus® 2%, G&o st HF wiek #7438 3ty 93+ low temperature
incubater (Status Ser, 2032-1, Northerm, U. K)& °| &3t A &3t} 22 5,000 lux9 3,000 luxl
B337] 24L:0DS 18L:16DE FEEF AL, Hol|WEL uld Chlorella ellipsoidea (NFUP-27)5 94
225le] Z} chamberd] 500X 10% cells/mé ¥ FF3lH mld TA3 GE wjgkAdoz 100% <=3}
At 83 3mf cell culture chambero] Ho|7F EFH 2mé 3|4 Snjg]e] ¥ A7S Y v
H3}3}F nauplius FA8E dn)Astol A Alstar, Abg HAL e ZAE A &2 E 20, 22, 24, 26, 28 C,
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e FUAEH FFFE AL 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48% = TR AT &
exFuith A9 7IZHe 14 92 53] HE Agsgc

3. 2% 2o|4E M

T. japonicuss ¥ %43}7] 93t AE 24 AEI E0E HolZ ALY 48 2§ HEL
ZIKEKRSEE HBEBRH HoAE HAA4dA B#Fo)W Amphora sp. (NFUP-29), Chilorella
ellipsoidea (NFUP~27), Nannochloris oculata (NFUP-22), Navicula incerta (NFUP-1), Phaeodactylum
tricornutum (NFUP-2), Tertraselmis suecica (NFUP-27)¢] 6% Algdgth 4R W 4%
(Saacchromyces servisiae) St ©|3HH- A FPF 23 Ale] W aRd] QAo 7y 15% 2 AVAA AZXH
A ERE AME3ATh

AL 3ml cell culture chamberol X Hol7} 3f-8 2mé 350l gujele] £t IAS 831
Wi 2mé 2 A Syt Helw Hi @GS ARE FEI] FF390 2EE 3000lux 24L;
0D 3} 25+ 247, &2 24% = 33th 48 7|7 1492 63 ¥H8 AFsqch

4 3

GE NAELS Fotslr] k] AFF 7t R N T japonicuse] HEE3 E2HEL Table 1

Table 1. Effects of different salinities on the survival rate and percentage of gravid females of
Tigriopus japonicus at 18 C and 24 LL:0D with 3,000 lux

Percentage of gravid females (%) Survival rate

Salinity (%) Days after 5 days
1 2 3 4 5 (%)
0 100.0 845 16.5 0 0 40
2 100.0 80.0 35.0 0 0 95
5 100.0 945 44.0 5.0 5.0 85
10 100.0 75.0 25.0 10.0 35.0 100
15 90.0 80.0 410 105 215 95
20 95.0 85.0 470 11.5 325 90
25 95.0 90.0 26.5 10.5 26.0 95
30 95.0 75.0 45.0 35.0 20.0 100
33 100.0 100.0 450 20.0 10.0 100
38 100.0 85.0 75.0 250 10.0 100
40 100.0 95.0 55.0 25.0 10.0 100
50 100.0 100.0 65.0 45.0 30.0 100
60 100.0 100.0 100.0 100.0 100.0 100
70 100.0 100.0 100.0 100.0 100.0 100
80 100.0 100.0 100.0 100.0 100.0 95
90 100.0 100.0 100.0 100.0 100.0 70
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3 2ok BELL HE5YF 0% M 7MY FE& 40%E BEAL, 0% NHE 70% 2 EeS
BTk 2y GE 10% 3 30~70% Aol e APFAANE EF 100% 9 AEEE B, YA
AP FoNMNE 85~95% 9 & AESEE BTt

EALY A9z R AE 1935 0~10% I 33~90 % Atel9) AFTFolME BE ¢3lo] 100%
Easrgeh 28y 15~30% Aol 90% ) EFES HHTh 0% & 2% dlXe 29FE X
grgo] 7ast7] AFEle 4 ARREE 0% TSRS BAW 5% MAE T&go] ZAdt] 4~
5UR B 5% EIST BGuh 2y 10~25% 9 AR TME Tl 4 AA A% 7
A3 T 5UAE A Erlete AAS EQh & 30~50% o ATl E X&) 5 U7A
A&Ro g 7AE AZoIAUTH 0% 9 2% AHE 4 Tl EFEo] 0% 7 HAIL 5474 0%
2 vebgth 28y 10~25% Tl E 4 7R E ZAEYE 5 ol ThA] Ed-Eo] FUtE L,
30~50% Tt E Tego] AL ZaHATE 60% ol e TEdEo] 100% 2 Fo] o
Fried=

2.4, aE, 2o 3T Y B

= =

5,000 lux®} 3,000 lux®] A%, #37] 24L:0D9 18L:0D9 A 20~28C7A] 2T 7HA 9
5 %79 4~48% 7R 4% A9 12 QETNIA Y E3g A Sotele] P 53 nauplius
N2 2ALEATh 4% o) 26T 28 CTFolME 2o Zdo FAYlo] Abede] o] FojAA] ¢k,
9] Ao e Hit 831 (28T, 48 %, 5000 lux, 18 L:6D)ollA FE 384 whe] (24T, 24 %,
3,000 lux, 24 L:0D)74A] Areksinh. zk Weo] 20| g &% 20, 22, 24, 26, 28 Coll A9 4~48%
7tA 9] 12 @8 A7 HT At Table 2 ¢ &0

Table 2. Average number of nauplii hatched out from a gravid female at salinities from 4% to

48 %

Light Photoperiod Temperature (C) Average

(lux) (L:D) 20 22 24 26 28

5,000 24:0 21.1 29.5 26.9 15.6 15.8 21.6
18:6 17.7 28.8 26.6 164 14.2 18.5

3,000 240 17.0 29.7 30.6 17.0 14.9 21.8
18:6 145 17.3 275 27.2 169 20.7

Average 17.3 26.3 279 19.1 155 -

AH e B ATFE 5000 ux BHols 227 thd W2 3,000 luxd M 23818 %3, FF7=
241:0D7} 18L:6DETH thAh Hth Lo ¥ ¥ 3,000 Ilux 24 L:0 DA BFT 21.8 v =
44 =9I, 50001ux, 24L:0DAIA BT 185utElE /M @t xEE HY 24 TollA] 279
vEl2 M B¢, 28T 155 utElE 7F w@sith 20TAMEE 227t 5ETE et
A2 Z7bete] 24 Tl Faio] @3 F tiA] ZAdle )k 22Tk 24T M2 AT
H)s=stg o 22T ol&tet 24T ol ME eyt F43] A 5,000 luxdl e 22TT
oA} 295, 288 el & ThE LETol B|Fe] @It s o, 2EF B 3,000 luxel A=
2 CHERTE 24 THA 306, 275k 2 7R E& AAEE 2

B 4~48% o] 7t AETAA Y 20~28TC9] 52579 HF 4HFFE Table 37 Zot
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Table 3. Average number of nauplii hatched out from a gravid female at temperatures ranging from
20C to 28T

5,000 lux 3,000 lux
Salinity (%) Average
24L:0D 18L:6D 24L:0D 18L:6D

4 13.0 12.8 118 132 127

8 20.1 196 20.3 19.2 198

12 21.6 195 21.7 20.3 20.8

16 22.7 215 234 21.1 22.2

20 24.9 23.1 23.7 23.5 23.8

24 25.2 234 25.2 22.4 24.1

28 25.8 234 25.1 23.3 24.4

32 23.6 224 224 22.1 22.6

36 22.3 21.9 23.1 22.7 22.5

40 20.3 196 22.0 21.3 20.8

4 20.3 22.0 23.3 20.5 215

48 19.1 196 204 187 195

Average 21.6 20.7 21.9 20.7 -
Zt gEEE 5 2= Hy Adse AFHoR Hol 3000 lux’t 5000 luxdllA] BT} tha 4
F5t Bom BF7IE 24L:0DIA7 18Li6DolA Rt} thdk Egou £ Hole fisith &
ded dETE BYE 4% A 28% 7HAE 9E°] LEFE AS FUIstY GE 28% A HT

A 244 02 OHY B, 32% FE Al Fadte Ao A e AdeE g
7Hg e 4% oA 12.7 mhE] Tt

Aot 2 2AE E o T joponicuse HH 84 90L& &% 22~247T 9F 24~28% HAEER
E Utk &, 2% 22T, 4T G 24%, 28% oA Ho)l ©E AFAFE 2AE e Table
49 20] 24T, 24%, 3000tux, 24LL: 0D A 384wt & 712 ZSkh

26 TS 28 TollA] Areho] QAUY 4% o) AFTE AT ZF wjF 2AF A 2 27 A
9] ZAF A= Table 59 2t} 50001lux, 24L:0D2} AL Aad 742 g7t 714 e AeE
24T, 20% NA Ht 221 oL, 7 7 A9 20C, 8% oA 4.83 Lot

Table 4. Number of nauplii hatched out from a gravid female at different temperatures, salinities
and light contitions

Temperature Salinity 5,000 lux 3,000 lux
(© (%) 24L:0D 18L:6D 24L:0D 18L:6D
22 24 36.2 319 318 314
28 314 321 34.1 28.2
24 24 30.8 29.4 384 29.5
28 311 311 333 318
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Table 5. Average time interval (days) between the spawnings of a gravid female at different lights,
salinities and temperatures

Light Salinity Temperature ()
- Average
Lux L:D %) 20 22 24 26 28

5,000 24:0 8 483 3.67 265 2.61 2.95 3.36
12 3.55 3.06 227 243 2.46 2.78
16 3.30 2.50 2.29 2.68 240 2.64
20 357 2.86 221 2.55 2.25 2.72
24 3.67 2.83 2.27 2.52 2.30 2.72
28 2.97 2.70 224 242 211 2.70
32 3.80 2.83 2.35 261 2.19 2.76
36 4.00 3.17 2.50 250 2.10 2.86
40 3.88 3.00 243 2.71 2.21 2.82
44 4.63 3.97 2.50 3.01 2.53 3.32
48 4.70 3.29 3.03 3.08 3.33 348

Average 340 3.09 244 2.65 2.45 -
5,000 18:6 8 4.10 317 2.46 2.73 4.73 3.04
12 3.70 2.61 295 251 2.48 2.86
16 4.27 240 248 2.60 244 2.84
20 350 321 245 2.40 2.18 2.76
24 3.27 2.30 2.20 2.22 2.04 2.40
28 3.77 2.88 2.30 2.57 247 2.82
32 4.07 3.08 2.30 248 2.38 2.38
36 3.08 297 2.37 2.65 2.33 2.70
40 4.07 2.84 243 2.83 2.46 292
44 4.10 3.34 3.13 2.86 3.11 3.32
48 4.38 3.77 3.33 3.20 2.63 346

Average 3.86 298 2.60 2.65 247 -
3,000 240 8 453 3.67 245 2.64 3.04 3.26
12 4.10 334 2.40 2.64 2.35 2.96
16 297 2.75 2.28 2.50 2.10 2.54
20 3.70 2.90 2.15 242 2.23 2.68
24 317 2.50 2.05 2.46 2.21 2.50
28 3.28 3.00 240 243 2.05 2.64
32 3.62 3.25 2.35 243 2.32 2.80
36 3.90 2.85 2.25 2.57 2.40 2.82
40 367 2.98 2.38 2.68 249 2.86
44 5.00 3.10 2.65 2.68 247 3.20
48 4.70 3.50 2.60 322 2.70 334

Average 3.88 3.09 2.39 2.60 2.40 -
3,000 18.6 8 4.73 4.00 2.68 3.00 2.60 340
12 457 271 2.58 2.27 2.52 2.94
16 448 2.60 2.40 2.25 2.68 290
20 3.76 2.58 2.62 2.00 2.18 2.64
24 373 245 2.26 2.34 2.13 2.56
28 3.27 2.60 2.30 2.20 221 2.52
32 413 2.82 2.25 251 2.05 2.76
36 3.70 297 2.50 2.36 2.46 2.82
40 4.10 34 2.60 2.95 2.31 3.08
4 4.50 4.08 2.77 2.08 3.13 3.32
48 5.70 3.89 3.03 3.13 3.19 3.78

Average 4.25 311 2.55 2.50 2.50 -
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8% oA 48% 7tX9] 7k &x® H 4 TAYE B &7 7P @ 20ToAME 340 Y=
7 A3 257t wolA £5 A 7HF A EojAAM 24T M 244 Y= S BUTE F, 26T
dME 265 L2 tha F7et oy 28Tl 245 Y2 24 T} HS8tTh T 20~28 C7FA
Zh FEE Ha A A9 e gEo] A 58 48% oA 348 9= 71 AT, 8% A E 3.36
A2 7Hg U = 12~40% 7HRA = 26~2.8 Qo A A AL Yehygich

5000 lux, 18L:6D9] 75 24C, 24 % oA 220 4= 2 1A Yo) 718 # XL, 20 %, 48 % oA
438 4= 7Hg AU &, 3,0001ux, 24 L:0DAA = 247C, 24% 9 28°C, 28% oA 47 205U &
7ha Bl 20T, 4% oA 500 Y2 7 A

3,000 lux, 18 L:6 DA A= 26 C, 20 % oA 4k -8 Qo] 200 Y= 714 F3L3, 20 T, 48 % oA
5704 718 At AAF R i 2x7t S5l whet Ak HEo] FolAy 24~28C A}
ol & ztolt QIth T FE 12% ©135kS) 40% o)l M Abek 7hA o] HojH ) BF7) 24L
:0DoA = 5,000 luxBE.THe 3,000 luxol A 4t A Aol &gk, 18 L'6D91 ZE71e M= 5,000
lux7} 3,000 lux Rt tha o &#skoh 2 F 018 HE & A 5000 luxSt 3,000 luxe] =}
ol& fiditth

H P A Y A HEYY AEE VFR UATY F 9N *& Fe “14
B AFNAL) X P ASFF" 2 A ool A A Az BFo s HoE
22, 24T G 24%, 28% oA e Zo| WE &4 HFFE A3 Table 6 3 7

r1r
Jl rko e,

Table 6. Estimated number of nauplii hatched out from a gravid female with optimum culture
conditions for 14 days

Temperature Salinity 5,000 lux 3,000 lux
(©) (%) 24L:0D 18L:6D 24L:0D 18L:6D
22 24 181.0 194.2 178.1 175.8
28 162.8 155.0 159.1 151.8
24 24 1875 187.1 256.0 187.7
28 189.3 175.3 194.2 193.6

50001ux, 24 L:0DlA 2 24T, 28% oA 189vtal2 712 =3, 18L:6 DA 22T, 24%
ol A 194 ul2], 3,000 lux, 24 L:0 Dl A& 24T, 28 % oA 194 vhal, 3,000 lux 18L:6DAAE 24T,
24% oA 256wt 2 7HE mtth AAHO 2 Hol 2EE 20T LuT) A5 FE Ardko)
ZolA} 24 TollA FHio] oj2x AYS HALL

EE, BE2 8% A RE FEo] 2&FE ego] S48l 24~28% oA o) ASeES e

3 O] GEol & £F 72239y AAFor Bol FFI7F A% 2% 24L:0D A7}
18 L:6Doﬂ*1£v} Ab@EFe] ¥ 5000 lux Bk 3,000 luxol A o Egith e Ardeke 3000
lux, 24L:0D, 24T, 24% 1A K3, ©] wWe] o4 2bg=Fe 256 vh)/14 €2 vEbstoh

3. T. japonicus Hiie| A& Ho|MZ

T. japonicus® FHZ =HolWE 43 AFE Table 73 QU} HolWE T/ WE T japonicus
Shole) o] Ht AR P tricornutum®] 737 7HE £ 4053 vHE| QA ol HF A 1A DL
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275 Dol Frt. S22 Amphora sp, C. ellipsoideast N, oculata?} V)53 33.40~34.57 vh2] Rl T.
suecica®t N. increta?} 7} W& 2893, 27.12 vh2l 2 UElgton] B A AU L 242 322 4%
354 42 7H¢ ZA vesth

Table 7. Food values of the tested phytoplankton and yeasts for culture of Tigriopus japonicus

Cell no. Number of nauplii Interval between

Food source . .
(X10* cell/mé) at each spawning the spawnings (days)

Amphora sp. 18 34.55% 4.03 268+ 0.17
Chlorella ellipsoidea 700 34.57+ 2.37 2.96% 0.09
Nannochloris oculata 1875 33.40£2.20 3171054
Navicula incerta 170 2717+ 161 3.54+0.26
Phaeodactylum tricornutum 375 4053+ 0.71 2.75% 0.20
Tertraselmis suecica 55 2893+ 2.17 3.22+0.46
Baker’s Yeast 750 29.81% 2.69 3.17+0.26
©-Yeast 700 3337+ 2.75 3.21£0.26

=4 bt A
FE 7Ee &

N. oculata, C. ellipsoideats= W53 A& HJTh ok ARZ B o, T japonicus?] ™ F
ool f2 AR F4e AFY Aoz FHUC

. A

Lee and Hu (1981) 2] 28 Ao\ T japonicust ZFFAA 20 AlHgte] 25 AMg3 A2
Bustgoh a2y B APoME 0% M 58 Folx 40 %7F AEst & zolg HAY &
A 60% ol Fel M & T YR F& GEo d¥oz o T £rUt ZAV H
Foz A 5 Quk & 10~25% A Tod o) B Sert wal g2 F4dR TTEo
4 @ora, 5 AR E&go] A F7} F o)fE oF] MER XS Y] QEoE A
WA 10~25% 9] FEL 30~40% o FEFoIA B} Mol 93]y wE AoE AztEC. 1
Ut 0% T 2% oA 4 GARE gl 0% A HF 2 dE Y WELR e
olotgte Fny ¥ALH AEgo HY ARE B o T japoncust N FEEL WAHS 2
AL, 7144 10~25% o] BTV AED WA A FheE AAHEn.

B 0% T 2% MM E 5YFo| WELo] 7zt 40 %, 95 % = Y T. japonicus®] nauplius=
el s} o] {le] FAHo] Ao @Al oJFel FE KA fd @5 FE HoAEEA AL
$o] 7t5d Aoz A

58 (1979)5 T, japonicus7t ASHThs 12oA gao] Wi 24 TolA B A AL
2~3d2 Wndgch FAE - FE (1980) S T japonicusE LEWFEHRIES o83t MEFAS o
23~25CSt 16~19CoA 71g EL WAEE dUth ¥E, Lee and Hu (1981)2 15~20 T A
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Chlamydomonas sp.& HolZ M43 e o A A& HAY T A A o] 42} 27.1~343%
% 1598 Baso

2 d389 3 & e 24~28%, A o A4 HYLE 2~3 942 YEETY ol
Ao]E Lee and Hu (1981)7} X113} upe} o] &%, o), strain®] zolol 719138k Aolatx Az
o, 259 AL HE (1979 T japonicuse LZAA AL AL, 300~1,600 lux® 2,000
luxoll Al S4o] H%3t3, 15,000 luxelA 7 #& Z718-S vepdoin &3 vk 1o 3,000 lux7t
5000 luxoll A Hoh HA&o] FUA B AF A= & Ao|7t slrh o] ol f = HE (1979) 9
AP &9 1ton #2E o] &3tH7] WEo] A wide] g £ A¥Ae A FHo A &
F7 EL2 AN g Uk B AFdA A 2= Mz wE 7 22, 24 CE HE (1979), F4
{5 (1980), Lee and Hu (1981) ¢} Ao} xjol7h Atk et A8 e e M4 (1960,
b, 1961 a, b)) B3 A T. japonicus7t A& H3lel] t)$ Aol avtx &3 A dx)3ka it
E, B AdeA 28Tol e Hat A AY o] 26T BHOx W1 24T Ao} v AZE
BHRE ol vf-g Zo] 3¢t

£ HAF A gete] ¢h3lo] 14 dEt AT 4 Sl ¢4 nauplius v “(14 2+ BT Azt
AY)XHPA ASF"2 7h5 3] o] A9 50001Iux, 24L:0D, 28T, 28 % oA HIL 191 vl 3,000
lux, 18L:6D, 22T, 24% ol A 3 262 v}a]o)xr 30001lux, 18L:6D, 22T, 20% oAl 3 194 v}
Y2 vesch A2H2Z T japonicuse] HA F &7 7S BT A8 B2 s F G o)

2 30001ux, 24L:0D, 247, 24% ¥ Aoz A

HE (1975) % Jol & vE AR (RIS FHE, Wo] o] &, £o] 2THE o] FAL 2
£ o] &3t 1ton FZANA T. japonicus W I3 23 B E8 A7 F1 9% 25012]/10
meZ 7+ 2o e Bt Kahan (1979)S harpacticoid copepodsoll Al okl & Hol 2 sty
ol F2 A% 43E A=, 2 FollA P, AR, AFAV S5y Rusg ©
FA - R (1980) 2 LSRIBFIAIES ol83sta] 14 vl €719 100 vtal/10 S AUt §)
oo Fo LK (1988)E tidal pooldl Al EEE HTE HelZ o] &AL 10° cells/mé )
Acinetobacter spp.7} 10 Q%5 T. japonicus adult®) BERL 100 % 2 GRS T, japonicusd 713
F& HolATol#a 3

. AYME 6%9 phytoplankton® 2F8 FEROAM &Ly FFIEr) W) T
japonicus= BHE (1970, 1979)9] Hux3 FAQolztn & ¢ vk =3 BT (1980)= W A=}
FA BRE o)83d T japonicus® MEFRE o A3 =& 424 101 vH2)/10 mé, 220 oh2)/10 =
ety fA AR7E 43 st vn Btk B AP olgzte] fA ARIF W &
2R 4A Shule]o A ATt oF 11 % ol =A Vel P otricornutum BT @471 B
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