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ABSTRACT
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13} 22 2700 OB FF 479 ol Hlstrt. A 301 E Rt 2o B2 FF] {7 Holo] E FHYNF
240o] OB BT ey A A3, SUANEE DU WO TS o] §8 Sxe] HIsle] o] THE @ 42, o)

S 2N 1207 7712] o] I 2 AN AR Eot SR RAsT el 402 A etk T A4 el
opEl 3921452 AL A1 Aol vlstel AT 02 E ghg vhebic

In order to culture a life for the physiological and ecological research of the meiofauna, this study aimed to identify the most ideal
condition in which the meiofauna can be cultured within a laboratory by setting various environmental conditions. The sediment
deposits and seawater were collected from the intertidal zone in Mallipo of the west coast. A aquarium in which the internal
environment can be controlled by constantly maintaining the temperature and humidity was fabricated and the culture experiments of
the collected meiofauna were conducted together with the sea water and sediment deposits collected. The experiment 1 was conducted
after establishing the similar environment as the collecting location. Under the same condition as the experiment 1, the experiment 2
verified a difference between when live foods were supplied and were not. In the experiment 3, the changes in the meiofauna colony
were checked according to with or without light and live foods. In the results of culturing experiments, the habitat density and the
number of appeared classification groups of the meiofauna colony were relatively higher both in the water tank with supplying the live
foods and under the condition of having light in 12-hour cycle than those in the aquarium without live foods and under no light
condition. In addition, the habitat density of meiofauna cultured within a laboratory exhibited relatively higher value than that under
the natural state.

Keywords: Meiofauna, Meiofuana culture, Feeding condition, Light condition, Cultivation
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=2 AA8EA U HolAkze] St Q218 JT-E Sl Fa%t 9IRS A5kl JITH(Giere, 2009; Woodward, 2010;
Zeppilli et al., 2015). ©|2Rt FPA A 5= P A A=l Bl Al o] 4az, €7 wslo] u-¢- igdstA| §E-gsk=
AEf2 EAJo] QlthBongers and Ferris, 1999). T3t F5H A A 5-2-2 A =22 =<8 (bioturbation) T T 3=2]
&5 A=ote] f71E BolE S AE 5 9 9 vidlol|: Yok Ao = UTA lri(Aller and Aller,
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=2 @AM s =] Aarteddat AHAQ] 7150l Gk viAle 202 B SITk(Piot ef al., 2014; Pusceddu
et al., 2014b). °]2} o] FHAAFZ2] AAFEA el A 71552191 T2 25712 9] d-EolA] 4= 2 Hit o
S BT AR oY=, 1% 7] vzl 35 s EA UlellX SdAAEE2 A, 715 59 S8/l tiet d+9
QA8 ¢ =rta B 4= 9ltk(Balsamo e al., 2010).
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Fig. 1. The Sediment collecting site for meiofaunal culture in Mallipo beach.
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Fig. 2. Schematic representation of meiofauna culture system where filtered seawater flows from the bottom of the aquarium.
On top of the tank, a light, temperature controller and oxygen regulator.
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Fig. 3. Overview of the three experimental conditions: Experiment 1) Changes under simulated natural conditions (A, B).
Experiment 2) Changes according to no-food (A) or food containing algae and bacteria (B). Experiment 3) Changes according
to no-light with no-food (A) or food containing bacteria and diatoms (B) and light with no-food (C) or food containing bacteria
and diatoms (D).

Table 1. Culture conditions of meiofauna community

Aquarium Food Light Dissolved oxygen (ppm) Sal. (%0) Temp. (C)
A
Exp. 1 B none 12 hr. 7~8 29~31 19~20
A none
Exp. 2 . 12 hr. 7~8 29~31 19~20
B bacteria, algae
A
none dark
B bacteria, diatoms
Exp. 3 7~8 29~31 19~20
C none
L 12 hr.
D bacteria, diatoms
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Fig. 4. Temporal variation of meiofaunal abundance at experiment 1 (A, B: Light and no-food).
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Table 2. Total density of meiofauna at experiment 1 (Light and no-food)

(weeks)
Aquarium A 1 4 5 7 8 10 12 16 20
Nematodes 22+10 454134 30113 25+11 19 +1 1647 1014 18+13 24+11
Harpacticoids 28+12 15+6 318 29+12 27 +1 217 19+8 3+1 4 +1
Nauplius 2+1 2+1 4+4 2+ 1+1 1+1 1+1 2+1
Ostracods 1+1 242 241 141 512 141
Turbellarians 341 4+4 212 212 141 141 313 241
Sarcomastigophorans 2+1 1+1 6+4 2+1 "
Polychaetes "
Amphipods 11 2+1
Gastrotrichs 1+1 1+1 1+1
Tardigrades 1+1
Bivalves 1+1 2+1
Gastropods
total 55124 68146 67125 64132 57113 44118 30113 29119 33115
(weeks)
Aquarium B 1 4 5 7 8 10 12 16 20
Nematodes 21+14 24115 27112 33112 20+7 2215 1616 1318 20+10
Harpacticoids 27+11 17+16 27+7 30+4 24+6 10+1 10+7 4+4 12+6
Nauplius . "
Ostracods 312 141 512 413 141 141 241 141
Turbellarians 1+1 +1 +
Sarcomastigophorans 1+1 3+1 2+1
Polychaetes 11 + 3+3 + + + +
Kinorhynchs 11 " 3£3 1+1
Amphipods 1+1 +
Gastrofrichs 1+1
Tardigrades 2+1
Gastropods 11
Halacaloideans 1+1
total 52+27 49136 5923 78x25 56+21 3518 29+13 2113 34118
*: Mean abundance of meiofauna less than 1ind./10 cm?*(<1)
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Fig. 5. Temporal variation of abundance of nematodes and harpacticoids at experiment 1 (A, B: Light and no-food).
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Fig. 6. Temporal variation of meiofaunal abundance at experiment 2 (A: Light and no-food, B: Light and food containing algae
and bacteria).

Table 3. Total density of meiofauna at experiment 2 (A: Light and no-food. B: Lingt and food containing algae and bacteria)

(weeks)

Aquarium A 0 1 2 3 7 11 15 19 23
Nematodes 298+89 180 +34 182 +44 204 +31 88+16 76+13 34+20 52+20 41+26
Harpacticoids 95423 4346 36+6 47 +8 67+13 55+13 40+12 3149 24+9
Nauplius 12+3 34+2 61+19 76+11 3+2 442 442 442 3+1
Turbellarians 31+12 1541 23+4 19+6 441 6+3 241 241 2+1
Halacaloideans 442 T+1 19+11 73+16 27+5 1545 844 1016 10+6
Ostracods 6+1 3+0 7+5 12+4 3+1 5+1 3+2 5+3 3+1
Gastrofrichs 1542 31 13+4 5+1 21
Amphipods 8+2 11 7x5 241
Sarcomastigophorans 21 11 5:2 241 141
Tardigrades 3+1 1+1 1+1 3+1 1+1 *
Polychaetes 31 11 11 1+1
Gnathostomulids = 141
Bivalves 2+2
Entoprocts
others 1+1
total 477+122 290139 356175 445166 194120 162114 90153 104 £40 81143
(weeks)
Aquarium B 0 1 2 3 7 1 15 19 23
Nematodes 298489 574 +91 429 +21 501495 246+61 379473 180 +41 193152 151428
Harpacticoids 95423 68+10 76 +11 91+16 107 +43 71+13 84+13 82+21 65+17
Nauplius 12+3 36+10 72+10 78+19 341 8+2 842 1343 9+3
Turbellarians 31+12 3343 33+4 44 +2 31 2x0 110
Halacaloideans 442 20 +1 12 +1 40+14 16+6 10+5 6+3 T+3 8+2
Ostracods 6+1 14+5 12+2 10+3 10+8 14+6 2+1 442 1+0
Gastrofrichs 1542 17 +4 14 +£2 12+4 241 1+1 141 3+1
Sarcomastigophorans 2+1 2+1 9+4 1+1 2+1 1+1 1+1 3+1
Tardigrades 3+1 3+1 2+1 2+2 = 1+1
Polychaetes 31 1+ 11 11 141 11 21 11
Gnathostomulids - 1 2+1 3+ 2+1 2+1 1+1
Amphipods 8+2 1+ 1+1 =
Nemertines 141
Entoprocts =
others 1+1 1+1 1+1
total 4771122 7681119 657141 790t26 391+124 4861100 287164 301183 242154

*: Mean abundance of meiofauna less than 1 ind./10 cm*(<1)
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$730 = HjFRt =2 Aol A=290 7HAN/10 e = FZSH| A5 AL, HolE Fadlike 425 B 768 ZHAN10 a2 &
AoHA S7 ok AAEE 3 UeRiict. 12|01 uie) 35 9of| % A= 27| AAIEE FHak-RARE G7HA] A A7} 3]
XA, 42 Bi=790 7RAN10 e 2 7P =2 S UrERd ., vl 235 7k4] AA5] A= A S BT Table 3).
TZ A BO| T3 s E AU Holgg -7l et f-2lRt 2fol S HGITh(P<0.05)(Table 4).

AR SR A 22 AATEE HslolA vl ohE P HAlth ASRe g 3T % A4 22
T I 7 o1 S 2= AA 6] Aol s UERTHFig. 7). A5F9] 745, A S84 5= A4 EE Jsket-FAE
QHHSIE B QIeh viSF 15 3ol 5 A4 180 7Hxﬂ/1o 2 FASHA A5, & BollA= 574 7HAV10 el 2 55
SHATHZE, w3558 235714 AA I gho] AA5] ashe P Bt AR o2 4t 2R3l 2144

ZF0] 7%, ik Z271Q1 ik 1500f A= gho] A7, vl 75l % AOM 67 7Hxﬂ/1o o2, 5% BoJA]
107 7HA/10 em2 = A A]5] 7T 1 °1§ HF 2357k A = TRA] AA ] Aok e LERTK Table 3). & &3
BRAPE 2% Ao B 972 UeRdy 2 Bof|A= Bt 11712 YERGTH Table 3).

r&“

Table 4. Summary results of ANOVA analysis in experiment 2, 3

Total meiofauna density

Analysi
SIS F-value P-value
Exp. 2 One-way ANOVA Food 6.95 <0.012
Food 11.364 <0.001
Exp. 3 Two-way ANOVA Light 51.322 <0.000
Food*Light 10.783 <0.002
700+ Nematodes ——A
600 - %ZL -8-8
—~ /17~
& s00 PN BN .
< I’ \‘@"" ‘\
4 400 - / \ %l
£
= ,f ~
S 300 | ’ *
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5 200 -
E

iy
(=
o

60 -

Abundance(inds./10m’)
©
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Fig. 7. Temporal variation of abundance of nematodes and harpacticoids at experiment 2 (A: Light and no-food, B: Light and
food containing algae and bacteria).
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Fig. 8. Temporal variation of meiofaunal abundance at experiment 3 (A: No-light and no-food, B: No-light and food containing
diatoms and bacteria, C: Light and no-food, D: Light and food containing diatoms and bacteria).
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Fig. 9. Temporal variation of abundance of nematodes and harpacticoids at experiment 3 (A: No-light and no-food, B: No-light
and food containing diatoms and bacteria, C: Light and no-food, D: Light and food containing diatoms and bacteria).
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SlEE P Bga HoiFgltt 7 Az AU A fAE e dElg 20014 Holgae s a2 BE
S AA L E7F443 Z0AV10 e @ =2 F7FSFAT TR A AS| Fashe e RAoH vl

TA/10 e 2 27] AAEE0] 55%E AISHAT thao2 AA D] fAI7H HQd 2
Al 23304 Hol 2 TH5HA 92 301, A== 165714 AAIs] Fastoit &% 5714, thA] 4
Sto] Hi%F 24 Folli=88 ZWAI/ 10 e = 7] ZiAIell Bsto] oF 75%0] A Hl&= UeRgth 2 =% uighe] 204
AMA R 71 FAR g HRl 2 CE 124K F719] 332310l o] g5 dHA] @2 4o, vl 27101l A
AU O] FAR g4 &, £F 0] TN AT AL vl 245 Foll= 75 ZHAN10 e 2 A A RIS ©F20%
REshe A0S UEPI I (Fig. 9, Table 5). ui fulfe] F=221) Ho] F5<] ol whe A4 B 2 233
e} -foJRt 2o 7F LFERATHP<0.05)(Table 4).

7P Ak S RE AR AAY 847 AR Wes Am HE(Fig. 9), 9olE 5ol £+ BAED
O] 75 vl A5 M A7 F 45 BOflA 306 ZHANV10 em, 5252 DA 335 7HA10 em?7bA] S7FSHATH FOhA] AA1 3] 24
St 7, Bl 24 5 Fof] =2 BollAT 165 ZHAV10 en?, 4222 DOIlA 212 710 e 7R &2, 271 AATEE g -FrARE gk 2
et JHd Hol S FHlTFA] b2 X ASFC O] 7%, vl 27191 8571A] A 5] Aaste] 42 AcllA 88 ZHA10 e,
2 CoA 68 710 e ] AAEE=E Kol 71 o] % 2k2 20| F719F AAS Holt} e 245 Fofl= 422 A4
41 Z0A10 em?, 5222 COllA 34 ZHAV10 e 2 -9 W2 g7RR] ashs AaE vehlleh. A4 82872 3¢, ASF
€ Ui e Fde U 2 A, B, CollAE Bl 25 AA U7} Al asiorhulef 165 o1 -2 thA 7151
2 AT 55 7HAV10 en?, 2 BOIA 42 ZHA/10 em?, 5222 CollA 43 ZHA1/10 en2©] gha LrER i 1T vl 245 Soll= 4
Z A°IA 37 0410 e, =3 BOIA 22 ZHA110 em2, =3 COA 11 7HAV 10 em2 2 ThA] Z45H= ATHS LERATK Table 5).
T EA BRI E T A Bl Bt 971, 2 ColME Bt 10712 Ueht o o2 DO = Bt 1271= 7P B
2 SRR 55 HERHTK Table 5).
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Table 5. Total density of meiofauna at experiment 3 (A: No-light and no-food, B: No-light and food containing diatoms and
bacteria, C: Light and no-food, D: Light and food containing diatoms and bacteria)

(weeks)

AquariumA 0 4 8 12 16 20 24
Nematodes 222173 154 +45 88116 6211 3816 7613 41+20
Harpacticoids 57 +16 51+11 2316 16+4 20+8 55+12 37+25
Nauplius 23+3 3442 24+19 40+11 12+3 18+6 442
Turbellarians 23+10 11+1 23+4 19+6 441 6+3 3+1
Halacaloideans 84+3 2145 16+9 441 1246 6+2 3+1
Ostracods 52 31 7+5 124 31
Gastrotrichs 4+1 1+1 8+3 541
Amphipods 6+2 11
Sarcomastigophorans 4+0 1+1 5+2
Tardigrades 2+1 1+1 1+1 1+1 -
Polychaetes 1+1 1+1
Gnathostomulids )
Bivalves
Entoprocts i .
others 1+1 1+1
total 355+112 279168 195164 159138 89135 161136 88148
(weeks)
AquariumB 0 4 8 12 16 20 24
Nematodes 222+73 306 +91 182+46 139+37 173+53 108 £33 165+44
Harpacticoids 57 +16 44 +12 41+15 26+9 42 +15 37+13 2249
Nauplius 23+3 2610 44 +11 2919 12+3 914 8+2
Turbellarians 23+10 318 114 19+8 31 1243
Halacaloideans 8+3 15+6 5+1 443 166 5+1
Ostracods 5+2 14 +5 12+2 6+3 5+3 1+1
Gastrotrichs 441 2+1 14+2 1+1
Sarcomastigophorans 6+2 1+1 443 1+1
Tardigrades 440 3+1
Polychaetes 21 11 11 .
Gnathostomulids 1+1 1+1 ) *
Amphipods " 1+1 1+1
Nemertines
Entoprocts
others 1+1
total 3551112 443 +135 311184 224170 251180 175158 195156
*: Mean abundance of meiofauna less than 1ind./10 cm*(<1)
(weeks)
AquariumC 0 4 8 12 16 20 24
Nematodes 222473 183 +27 68427 90+26 93+15 48+13 34420
Harpacticoids 57+16 3349 2216 26+10 43213 218 119
Nauplius 23+3 47 +11 38+17 31+8 14+2 8+2 15+6
Turbellarians 23+10 1541 1143 7+2 4+1 4+2 8+4
Halacaloideans 8+3 7 +1 1342 113 41 2110 4+1
Ostracods 542 440 8+5 6+4 3+1 0+0 3+2
Gastrotrichs 441 5+1 2+1 4+1
Amphipods 642 241
Sarcomastigophorans 410 241 +2 +1 11 +
Tardigrades 2+1 1+1 3+1 +1 " +1
Polychaetes 11 11 +1 +1
Gnathostomulids = +1 +1
Bivalves 1+1 +2
Entoprocts * -
others 141
total 355x112 300152 170+64 189159 161134 107136 75141
(weeks)
AquariumD 0 4 8 12 16 20 24
Nematodes 222173 335148 419469 321+31 248+52 293+40 212+34
Harpacticoids 57+16 102+12 74+11 62+8 47 +7 73+16 45+14
Nauplius 2313 34+2 56+16 56+11 24+7 14+4 33+6
Turbellarians 2310 71 164 19+6 71 8+4 5+2
Halacaloideans 843 3+0 11+11 8+2 6+3 3+1 8+4
Ostracods 512 7+5 7+5 12+4 31 51 2+1
Gastrofrichs 441 5+2 7+4 5+1 2+1 1+1
Amphipods 642 1+1 7+5 2+1
Sarcomastigophorans 410 11 1342 2+1 + 31
Tardigrades 241 1+1 141 3+1 1+1 +
Polychaetes 11 11 11 121 -
Gnathostomulids a g * 11
Bivalves 141 2+1 +
Entoprocts - -
others 141 1+1 1+1 1+1 1+1
total 355112 499173 6111129 490167 342174 401169 308162

*: Mean abundance of meiofauna less than 1ind./10 cm*(<1)
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Table 6. Analysis of diversity at each Aquarium (D=Richness, J’=Evenness, H"log°=diversity)

Aquarium D r H’log®
Exp.1 A 1.4 0.5 0.9
B 1.4 0.6 1.0
Exp2 A 1.1 0.7 1.3
B 1.6 0.5 1.1
A 0.9 0.7 1.1
Exp3 B 0.9 0.3 0.6
C 1.2 0.8 1.5
D 1.7 0.4 1.1

et al., 2001; Wetzel et al., 2001), Q192 Hs}o]] AU L7} JFFS who] HE= B2l ee of al., 2001)0]7] TIEQ] Ao 2
FSEICE Eo g o] o] it @ 7FR-0] AAIET ARAEAY 7Tt 2ol Qlvkal LA Ql=TI(Li er al., 2008; Lee et
al., 2011), 2 Aol A BljofE Q7R Zof| Hijofg=zo] o] 85 o] 2 &7} old ke njH A2 Al njelslr|
oAM= e AN Bide] egEofoF & B.ado] 9l
27 A At Zoflis AYA Hlelli SR ES 4 O] i 213 AHlES Aot 2 ] 5,
Atagg7 e vldolsl FAARE0 2 QI oJjkS 2| Aslehr] flsto] PRt W o Eo e A w2 |
&0 AAIE sttt ol dHHA o = Siof EAE U10] SR AAME & AAAEE tE A A5 E(macrofauna)e]] B|SHo ¢
29K Giere, 2009), A4 AH]ZES 441 5-20] THA HY oAk AH]ol| whRo|thGerlach, 1971). 3t EJA=C]
SollHEE Zol7t Zojd4E 7= o] Ao o]F|A|A] ghot AN EE U I50] Ho|doR o] gE=
g goto] AEE| T B2 FFE v|X|+=t|(Heip ef al., 2001; Thistle, 2001; Rowe e al., 2003; Rex et al., 2006;
Gontikaki et al., 2011; Zeppilli et al., 2015), 0]} Z-2 /S WA[517] flote] 4=2.0] shdlo] thaAdl 35S A5t
Atk 71 9Jell ElFEe] tha A xR =S Tt 7oA sl SRS WA ES AR S s Aok, X vl of
= EAE B50] WHER] E R AFSoARE o] R0 o= o] Foi3l FEE F5le] oftAX] 2ol E|HE oF
SolA EJH=0] BF0 2 o FA7 = A o] 85te] @A FAT. ofefgh pxo) A& Qlol| Ae] 48 Fofl E =] F
w7} 2] o] P AT ES AAEET I GA1E 4= UL, T2 151 20~2470] A Wl B S A& 4=
oh et ojzict.
1A AFefoll A whe] & 274 F5-0] SAAAEE 3 Q] AAE = 20080l 47~880 ZHAN/10 em2, 20091 10~708
ZNA/10 em?, 2010 801] 59~754 ZHA/10 em?, 2011 01| 14~391 ZHA1/10 em?, 2012'F0]] 38~350 714/ 10 e = A of] what A
AL 2ol 7h a2 ATHE LEI=T|(Kang er al., 2016), & $512] Ay A eld UjollAl % XWEE 5] 0] A
I dglo] A FA12 o JThH S A s == o 8RS -l off, mjil ol AleE 2T
4= Q& Zloeta Azt
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