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ABSTRACT 

The effect of different temperature, salinity and pH on survival rate of Urechis unicinctus's 

swimming embryo was examined to develop the method for the efficient seed production. In 

addition to, this study was designed to investigate the possibility of pollutant marker diagnosis 

of marine pollutions by the change in different temperature, salinity and pH. 

Treatment was carried out with different temperature (5°C , We. lTc, 20°C. 25°C), salinity 

(O%., 10%., 20%.. 30%., 34%., 40%.) and pH(4, 6, 7.2, 8.2, 9.2, 10). 

All the swimming embryo of the temperature experiment was survived within all experiment 

section, but the others experiment were not. 

At the temperature-shock and tolerance experiment ranging from 5°C to 25°C. the survival 

rate was occurred: 75%, 95%, 100%. 100%, 50%, at the pH-shock experiment ranging from 

4 to 10, the survival rate was occurred: 0%, 50%, 85%, 100%. 60%. 0%. at the pH-tolerance 

experiment ranging from 4 to 10. the survival rate was occurred: 0%, 75%, 90%. 100%. 80%. 

0% and at the salinity-shock experiment ranging from O%. to 40%.. the survival rate was 

occurred: 0%. 10% 90%, 95%, 100%, 0%. at the salinity-tolerance experiment ranging from O%. 

to 40%., the survival rate was occurred: 0%. 0%, 90%. 100%, 100%, 0%. 

These results suggest that. the survival rate of larvae of Urechis unicinetus was the highest 

at 1Tc, 34%.. pH 8.2 and this Urechis umcinctus could be live at the zone of euryceious and 

zone of euryhalines. 

Key Words : Pollutions, pH. Temperature. Salinity. Urechis unicinetus 

[ 35) Yosu National University Vo!. 2, 1999 



1. Ai 
5~ OJ..2.. ~ oj] .91 ~ 5~ OJ ).~ Ell ;>1].91 II}.1!1~ ~ {}.91 

).~~J!j- .eJ~£]~ {lZf~ ~~7} a}'@. "f=- ~t:l-. J 

%-oll),~s:. 01ll1l*l-} 5~~* % "f=-~).~%.91 ..2.. ~~ 

{l-tB 0] 1:l}t:l-.£ ~C1~}e:j ~~ 4-~l-}t:.}oJ]),~~ ll~ 

4- {l Zf"5}711 ~o}% e:j .7;12 ~ t:l-. 

0]C1~ ..2..~~ t>1.7;]af0} ~ .7;}~.91 2~% ~~ 

~ ~ 01 t:l-. 0] ~.91 -6J t@=.7;}~..Q...£),~ 5~ 0J).~ % 'F 

.!f-~4-%%oJ] rB~ ~-6J0] \f.£ "8"JAJ£]01 ~lf- OJ 

-6J ~oJ] rB~ ~T~ -g;°1 ~'6~£]01 ~.Q.l-}, 7~~ 

oJ1 rB ~ ~T~ 0]-9- 01 Qj=~ AJEll 01 t:l-. ~"51 ~{} 

rB .7;]QjoJ1 ~.£"5}2 ~~ 5~oJ).~%~ 7H:.91 ~Al] 

-3:J~ ;>I]%.!i!.~% -&-3:J.Q..£ "5}~ ~71 ).~~A, ).~ 

Ell '3<l ~.£ %011 rB~ ~T7} ~.91 014'-01.7;].7;1 ?J­
2 ~~ ~.AJo]t:l-. 

~A~ ~t.11oJ1),1 7~~oJ1 i'l-~ ~T.£~ ~7] 1J~ 

~).~oll °1~1~ .g.s:..91 q3"8"J, pH ~ ~~o] ~7] 

1J~ ~).~oll oP<]~ q3"8"J %°1 ~ g ¥ ~.91 ~t:l­

(Choi et al.. 1998, 1999). t:l-~ ~01l-} Urechis 

caujX>oJ1 rB~ ~T.£~ ~~':::::.91 .g.1J~"f=-.£ ~~ 

.g.s:.~~7} U. caujX>.91 1J~ ~).~o1l 01~1~ q3trJ=, 

~Ej~~'::::: t§ "f=-;>I] %0] 5~oJ).~%oJl 01~]~ 1 trJ% 

.!i!.2~ -3i°1 ~t:l-(Akesson, 1997: Lee and Jin, 

1987). ~~-3:J..Q..£ .!f-~4-%%.91 1J~ ~).~~ "f=-.g., 

~~ -; °1 ~1 iL~ J!j- 01 0].91 ....J~s:. oJ1 n:}-t:.} ~ s:. 

~ ':::::iL5'j~ ....]{}o] $)-4-:'8.t:l-J1. ~ "f=- ~t:l-. ~i51 

7~~.91 14- "f=-.g. ¥'i!- o}yt:.} ~~, pH~ 'd ~ 

).~ % $)-4-"5}~ n~ 4- %-R ~ iL ~ 'iJ g ~ -6J "5}tB ....~ 

s:., e:jC1 7}.7;1 .g.s:., ~~, pH ~{l"5}oJ1""~.91 1J~ ~ 

).~ J!j-.Ad % 'if~ ~T~ 9[0}.!i!.7] ~:: ~ 1J 01 t:l-. 

~1f1, AH! 7~ {i .fi:.J!j-01l Ej-~ ~ 7~~,c: ),}{!, Y 

{!, ),}Y{!~ 5~QjoJ1),~ UA}~ i'l-% 'i!-~01 ),~-6J"5} 

2 ~..Q..U1, !"i"51 7~~,c: A~{!oJ1 {)-~ ~ JIll "U"A} 

~.91 i'l-g ~""d"5}7] JIll~o1l ~1 ~~""d %%£ 

l\37}5'jJ1. ~t:l-(Clark, 1969: Stephen and Edmonds, 

1972: Storch, 1984: Choi -;, 01~JE). 5~OJ ).~Ell 

;>I]oJ1),1 ~{}01 11711 °1%"5}2 ....~~ ....do] n~4- E~ 

~{}rB.91 Al{!~ 'iJ5~~1J.91 1J~~"f=-, oJ-6J.AJ x+ 
~ ~ ~7]""d~ ~1..2..~ %oJ1 .91"5}e:j ~71""d~ 

A~{!01 ~7]""d~ ~1.Q..£ ~ol£]~ 14-7} -g;t:l­

(Pritehchard and White, 1981: Eaton and Arp, 

1990: Choi et al.. 1997: Choi et al.. 1998). ~H! 

0] ~ 71 ....dAJEll.£ ~ 0] £] tB 5~ OJ).~ Ell ;>11 ~ II}.1!1 £] 

01 'Bf~ ).~%01 ~"f=- ~711 -tIt:l-. n:}-t:.}),1 ~ ~T 

oll),~~ 7~~.91 ).~~oJl .3.7ll q3"8"J% o]~ 1!..Q...£ 

4-~ £] ~ .g.s:., ~~, pHoJ1 n:}--e- ).~~%.91 ~~.Q} 

).~~-3:J ~),d% 'if~..Q...£),~ 7H:.91 1Al]-3:J, .fi:.%-3:J, 

.fi:.J!j--3:J~ .!i!.~ i'l-~, rBt@=~R).~~oj] ~01),~ ~E.. 

....] T/-~ £] 01 °F ~ J!j-Al1 t:.} ).~ Zf£] U1, .g.s:., ~~, 

pH7} 7~~%).~.91 ....d7-JoJ] oP]~ q3trJ% ~~"5}e:j 

..2..~.7;1li.91 1J.1J 7}-'g- ....d% i@7}"5}2A} ~t:l-. 

2 'AH <= q,1 l:l~l:l-l
• ....u...::><: ol:::l 

~~oj] ),}%:'8. 7~~~ 1999\1 H! 20~ ~t:.}'a­

s:. e:j "f=- ....]oj] ':::::A~ ~ {}"f=-7] "f=-~ oJ]),~ T ~ "5}s::JA. 

T~~ 7H:~ ice pack% °1%"5}e:j e:j"f=-rB"§:]-Jl 

°J-6J.AJ~1 ~ !f-~4-%%"§:]- ~~~.£ &712, ~ 

~5~"f=-~ A}~5~"f=-~ 5/l111 cartridge e:jJ!j-7]'£ e:jJ!j­

},]Z! ~, 01 5~"f=-~ ~~"f=-~oJ1 61 "6!s:J..Q.U1. 7~ 

{} ),}4-"5}s:!- t:l-. "f=-~~ 43 x 23 x 25cm.91 .3.71 ~ ),} 

%"5}s:!-.Q.U1. 1:l}"t~ .eJ1 0.7cm.91 A}~% 15cm E 

0]'£ ~~J1., "f=-.g..g. 16±0.3'C, %~~.:::::~ 6­

7mg/ I ..Q...£ %.7;] "5}s:!- t:l-. Arp et aI.(1992).91 lJJ~ 

011 €,"5}e:j 7~~.91 ~l.AJ ~ ~%-% ~)'}"5}s:!-..Q..U1, 

~~"f=-.Ado1l ),}%:'8. 7H.-.91 ~~~ 12.8cm. 67gs:!­

J1.., "f=-~~ 16cm, 84gs:!-t:l-. "f=-.Ad,c: Choi et a1,(I998) 

.91 lJJ~o1l €,i5}e:j 16±0.3'Coj]},~ ~Hl~ ~% 1J 

A} ~Ej-Q.Jj.Q..£ "f=-.Ad},13'lt:l-. 7~~.91 ~~"f=-.Ad% ~ 

"5}e:j T 7Jlf-"51 ;~U~ ~ ~oJ1 ~~ -3:J..Q...£ 'il'~% 7} 

"5}e:j 7~~.91 'd'-tJ!j- 1J'-t% ~Hl"5}s:!-t:l-. ~9-t>1Y 

oj] ),~ ~HPB ....d~ 'd.g. i@it .eJ 1 1l0/llll'£ T ~ . 

'ff~-&lJo]s:J.2 ~,c: %-OJ-oJ1},~ Qj={} :Q7:j~ ~~..Q.. 

mailto:rBt@=~R).~~oj
mailto:t@=.7;}~..Q


g.rr., pH, <E!~ Ljj~ ~ 820101 7H~. Urechis unicinclus ~~0I1 DIAl~ <E!@ 37 

.£. 7.]-'f- "9 9J. ~ *i!1 ~).d \:to] ~ q. 

7~~% 'T'-Ad).l~ trJI.91 'T'-.g...g. 16±0.3°C~2. ~ 

*~ 34%. pH~ 8.2~ "'J-EjJ~q. 'T'-Ac!i'J. 7~~.91 \:t 

g ~iri5~'T'-7} ~R~Hl 1000ml% 1:J1°]74oJ1A~ 10~ 

%-Zl~~oj] z.)-z.)- A}%"6}~q. 

~~ *~oj] ~~ .g.£.91 ~~~ %-Zl~,..g. 

5°C. WC. lTC, 20°C. 25°Coj]A~ ~Al"6}~q. 1O~ 

{} A}~~ 7~~ *).~.91 .g.£.91 %-Zl~~% ~A"6} 

71 ~"6}oj. 'T'-.g. 16±0.3°C. ~* 34%.. pH 8.2~ 

~7cl :1':~oJ]A~ A}~"6}~ *).~ g .g.£~ z.)- ~~T 

oj] 207~~i'>J 5*{} .I.%~ -V-. ~"'J-EjJ.91 ~7cl:1':~ 

~.£. ~7-j 60* %~ ).~E% g z.)-z.)- :1':A}"6}~q. 

*).~ oJ1 ~~ .g.£ ~Ad ~ ,% :1':A}"6}71 ~ "6}oj. 

.g.£~ z.)- ~'Toj] *).~% 207~~i'>J *2j=-"6}260* 

%~ ).~E%% z.)-z.)- :1':A}"6}~ q. 

*).~oJl ~~ pH.91 ~Ad '3<1 %-Zl~~ ~ .g.£.91 

~Ad '3<1 %-Zl ~~~ ~..g. tlJ-~~.£. ~A1"6}~q. 

pH.91 :1':1i..g. NaOH'T'-%'2!J:;q. Hel 'T'-%Qlj% A}% 

"6}oj ~~oJ1 ~Jl~ pH~ :1':1i"6}~2(pH 4. 6. 

7.2. 8.2. 9.2. 10). pH meter(Mettler Toledo)~ 0] 

%"6}oj ~Acl"6}~q. 0ltrJ1 ~**£9} .g.£~ 7~~ 

.91 Ad~]7} A~-61"6}~ *~ I:J]~~ 30%.. 16±0.3°C 01 

~q. 

Fig. 1. Larvae of Urechis unicinetus. 
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Fig, 4. The' effect of different pH shock on survival 
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Fig. 2. The effect of different temperature shock 
on survival rate of swimming embryo of 
Urechis unicinetus for 5 minute. 
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Fig. 3. The effect of different te~rature tolerance 
on survival rate of swimming embryo of 
Urechis unicinetus. 
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~ 3:t~ ),~~% ~ y.EttlH::- 3!~£ .!i!.o~ ~*-¥-Ej 

7~ ~ 7J~7-1 ~ .2"f'-.g.% fiI].21 ~ Jl11i ~ "f'-.g. ~ :§:j-oJ] s:. 

7J~ ),~~% y.Et\!J. 3!~£ ),~li-¥lq, °lcj~ iiI 

:i!}~ 7H~, U unicinctus~ ~~A171(1l-4~)~ 

"f'-.g.:i!} 1:l1Ji!. 15H ~ rrJl ~ %.g.. 7j %~ oJl Jtl""l Aj 

AJ15~~ 3!.2..£ 4'-Aj-¥lq(Choi et al.. 1999), 7H~ 

%),~ oJ1 J:l1 ~ pH %ZJ '3J tlPj {l ~ iiI:i!} pH4st 

pHlO {l~T~ fil1.21~ 7-1~ J:l1-¥-*~ {l~T 

(pH6-9)ojJ),~ 3:t~ ),~~%% .!i!.~ ~~£ .!i!.0~ 

7H~ %),~-& 7J{J-.>J} 7J'iJ71~ fil1.21~ :=t.{}-J:l1oJ1),~ 

),~-CJ°1 7~2g- ~ 3!~£ +"j-¥lq(Stephen, 1972: 

Suer and Phillips. 1983: Strathmann. 1987: 

Eaton and Arp, 1990: Arp et al.. 1992: Choi et 

al.. 1999). 

%),~ oJl J:l1 ~ 'iJ *%ZJ '3J tlPj {l ~ iiI:i!}, 'iJ * 

~s:. 20-34%, {l~ToJ1J.~ uH- 3:t.g.. ),~~%(80% 

op.J)% .!i!.S1~uj, Aj"J~~ 13.£-&-%% 15~S1q. 01 

c~~ iiI.>J}~ 7H~~ }.~-CJAJ:t7} :=t.{}-J:l1oJ1J.~ %~~ 

15~711 *~~ 3!~£ 4'-Aj-¥lq. 0lst 7,}°1 ),~%% 

°l%~ ~7cJ ~"8"J= :>1S7~oJl ~~ 'i"!T£~ Choi et 

al,(1997)~ ~15H~ s:.t::}i!1(Pleuronichthys comutus) 

~ 0l%~ 7-1~~ Aj*~:§:j-. ~:tc}t:J~ '3J fil17-1 
K:t~:§:j-. ~ iB oJ1::'::111 cj 0}fiI1 ~Aj ~ ~ :§:j-oJl u:J--e 

),~:§:j-"§:j-~ .2.. 'iJ7-llf.~ 7~Ad, Lillie(l92l):i!} Hoadley 

(1923)~ Aj 7lI "f'-Aj.>J} ~),~ oJ1 up~1~ ~4f 0l.g.~ 

~"8"J=. Yu and Cho(1998)7~ Aj711~ ol%~ 15H"f'-~ 

),~%u}3:J :>1S7}oJl 'V,~ .g.s:.7} 1J1;<1~ ~"8"J= %01 

'V,q, 

~cjy.c.j-~ :=t.{}-J:l1~ *;<JJl11"f'- '3J *"J.2.."f'-~ % 

~, ~cj.2 ~~ ~~ .2..'iJ~oJl I:~-~~ 'V,~ "f'­

~~78°1 uH~ ~:§:j-~.2 'V,i= {l~% ~~ ~ rrJl. 

~ 'i"!T~ :=t.{}-J:l1oJ] ),~""l15~~ ),~% 'F 7H~~ ),~ 

-CJ~78% Oj1~15~.2 7.~~~cj~ 713':~~ 7.~li~ 

'?:!.~7-1~. o]ojJ J:l1~ 'i"!T7~ %),~ ¥ o}\:! 7H~Aj 

~1oJ1 J:l115H),~s:. ~,,~~~oF ~ 3!~£ ),~.ft.¥!q. 0] 

c~~ 'i"!T~ 'i£~£ 15HOJ=.2..'iJ. EE~ -B'-6}::'::t:! 71 

"Jol~oJ1 u:J--e ~1i~ J:l1~loIJ~% 1J~~~ "f'- 'V,~ 

~-& .£.~ol ~ 3!~£ }.~li-¥lq. 

~Jt1, -¥-3J4'-%%~ 7~~loJl J:l1~ ~""l°1 Jll4f "8"J= 

"J~.2~ 'V,7-1~, -¥-3J4'-%%:i!} -¥-3J4'-%%01 ),~ 

-CJ15~~ ~78% ~4fA1:1171 ~15»),~ %r:--j ;g-~ 'i"!T 

7} :l€1.B..~ ),l{:lolq, .!i!.{!~%~ 3':~01 ~~ % 

% -¥-3J4'-%%01y. ~78~ 7d 7JoJ1 ~~~ 7-1lf.'W 

oJ1 J:l1~ .!i!.{! 2g-~% "8"J="JA1:11~t~1 .er~% 71%O:J 

°F~ 3!°luj. 'i£~£s:. ;g-.g.. 'i"!T~ :l€1.B..£ ~q. 

5. R Q,I: 

7H~~ 78fi113:J. K%3:J. K:i!}3:J~ .!i!.{1 ~cj, J:l1 

*R),~~ ¥~ o~t-Jc} 15H°J= :=t.{}-J:l1 ~7cJ 7-1lf., 

),~ cj 3:J ~),d % T~ 15~71 ~ 15~O:J, 7H~%),~ oJ1 J:l1 ~ 

.g.s:. %ZJ '3J tlPj, pH %ZJ '3J tlPj. 'iJ* %ZJ 

~ tJ1Aj {l ~ iiI:i!}~ q%.>J} ~q. 

7H~%),~~ ),~~%oJ1 1Jl~l~ .g.s:. %ZJ '3J tJ1Aj 

~ sA~ iiI.>J}. ITCst 20oe{l~ToJH~ 100% 

~ 7}AJ 3:t-& iiI:i!}~ '?:!.~.2, 200e °l"J:i!} lOoe 
0115~ {l ~ ToJl ),~ ~ ),~ ~% 01 -B'- ZJ 151 ';;to~~ q, .g. 

s:. %ZJ '3J tJ1),j{l~~ iiI.>J}~ ),~£ 1:l1::::15~S1.2. 

{1 7H~7} :i!l]}.~~ {l~T~ y.Ety.7-l~ ?J'V,-q, 

pH %ZJ ~ tJ1Aj% :=t.),~~ iiI:i!}, pH8.2 {l~T 

oJl),~ ~ lOO%~ 7P<J- 3:t~ ),~~%% y.EttJ1 ~.2. 

pH8.2 {l~T~ 71~~£ pH7~ "J~15~7-1Y., ';;to} 

~ rrJl ),~~%-& 7.~:=t.15}S1q. ~ 'FoJl),~s:. pH4.2} 

pHlO {l~ToJl),~ {1 7H~17} "*J!j~~ Jl11),}15}~ 

iiI:i!}~ y.EttJ1~q, pH %ZJ ~ tJ1Aj{l~oJl),~~ 

.g.s:. %ZJ ~ tJ1Aj{l~oJ1J.~~ '€tcj .£.-E- 7H~17} 

"*J!j15"H=- {l~Ts:. y.Et)j,-2, pH6.>J} pH9.2 {l~T 



gs:., pH, ~~ L)j~ ';l;J g~OI 7H~, Urechis unicinclus !if~OH DIAl'=- ~§ 41 

0Ij)'191 pH t11).(HJ.~~ pH %-z;J{J.~.!i!.r:J- ~ 20% 

~.£ E~ ).~:;:-%% t+t1t11~r:J-, 

~* %z:J ~ t11).J{J.~% ~)H1- ~:i!}, 30%,:i!} 

34%, {J.~TOI]),1~ 100%01] '€f"8"}~ 7};<J- E~ ).~ 

~%~ t+t1t11~2, 0] -'¥- {J.~T~ 71~~5!- '€l 

*0] ,AJ-%"8"}7-lt+, ';;!o}~ IIJl ).~~%~ ;;{l~"8"}S:JA . 

.:L 'FOIH.£ O%,:i!} 40%' {J.~T~ pH49t pH10 

{J.~TOIH9t :Q0] 5'..-E 7»~l7} l8-xJ£1o-] lJj)),}"8"} 

::: ~~ t+t1t11 ~ r:J-. '€l~ %-z;J{J. ~~ o%, {J. ~ 

T0I1),1 {! 7»~17} l8-xJ"8"}~l'jl o]..s~ ),]{}o] ~ 

30~.£ er.1 1{}-Ti:J '€l~ t11 ).J{J. ~ 91 o%, {J. ~ TOIl ),11::­

10* °lt11oJ1 {! 7»~7} l8-xJ"8"}~ ~:i!}~ t+t1t11~ 

r:J-. 10%' {J.~ToJ1),fli. '€l~ %-z:J{J.~-g- 60~ %~ 

10%91 ).~~%% t+t1t11~~t+, '€l~ t11AJ{J.~91 

10%' {J.~T0I1),1~ 20~ 0]t1101] 5'..~ 7»~7} l8-xJ 

"8"} ::: ~:i!}~ t+t1t11 ~ r:J-. 

°1C1~ ~:i!}~ ~ IIJl 7»~ %).~91 ).~:;:-% .!f1~ 

~l$::~91 ~{:!~5!-Mj, .g..'C~ lO
Oe -20

0e. pH1:::­

pH6~9.2, '€l*-g- 20%,-34%,5!- t+t1J;l.-r:J-, 7»~.g. 

~7c:l~~91 ~ol {)~ ~{}t:R0I] ),1""'1"8"}7]0I1~ 3'1 

w~ %%5!.. ~7}£1t+, ~~ ,AHHH A~:;:-%OI] 

ul~l~ ~"8"J-g- uH- 'i!~"8"}S1r:J-. 
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