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Abstract 

The influence of biologica l factors such as food and predator on juvenile corals 

Acropora mil/epora and Pocillopora damicornis from sexual propagation technique 

were investigated. The results showed that corals fed on Artemia salina during the 

day and at night. However, when corals were fed twice, they consumed more A. 

salina during the day (average 1.9 - 2.2 individuals/polyp) compared to at night 

(average 1.5-1.8 individuals/polyp). In addition, the Artemia was digested by both coral 

species within 2.0 - 2.5 hours after feeding. Moreover, for rearing coral in natural 

water, the coral that had no protection (non-cage experiment) had lower percent 

coverage comparing to the treatment groups with cage. 

Keywords: 	 coral restoration, cultivation, biological factors, settlement stage, food, 

predator 
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1unl'J II'Vi~ m:; :U1(J ll(;1~ lUU (!]ln1V1U(11BIiI'J1 nl'J'Vl (illL 'VlU~lU1uu'J:;'lllm L~ tl'l:U1 niJ1eJnl?li."1.:J1Unl1 
OJ 

tln~l (Keou~h and Downes 1982; Babcock and Mundy 1996) Utln:UlnJu U~~(Jvl'lU
OJ 

?\rnYllll\11~tl1J5u L'IlU tlruVlJllJ A111Jl~1J nl'JUUL~tlu'Utl'llJ~Vl~ (L'1iU fn1uJ1lJU) 'J11J(1'1 U11J1ru 
, OJ 

iii ~ n tl1.JlL{;1 :;U~1J1 ru51 \ilmVl1'JUl.:J'lJU(il~iJAl I."1.:J (l'Ilu lu1ml~UlL~~Yl tl?lYl tl-ri."1) luuu:u~(J ~lflru ~tl 
'OJ u 

elIil11'Jtl(il'Utl'l(!]1~eJuu:;nl-r'l'J:;(J~l1l'llunu (Kushmaro et al 1997; Ne~ri and Hayward 2000; 

Ward and Harrison 2000; Edmunds et al 2001) 

http:nl1~\iU1.J1
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nl1f1'1Lnl~'U~.:l \111B~'U'\J ~ n Tr.:l~'Lm 8 nuu~ ~tJ~ l~ m-ii~.:lVl"ltJ'\J1~ nl1 l'li'U f111m'Ull1.:l'U~.:l 
m ~ II (l J 1 'll U Vlll f1 ~ f111lJ i'U <if ~ 'U 'U e:l.:l ~~ch ~ f1.:ll n 1 ~ '\J ~ lJ ')(IHl (l.:l '\J ~ lJ 1 nHi1 ~ n ~ ~ d] 'U v1 'U 

(Thon~tham and Chansan~ 1999) 'W'UeJC!111nl1(i1ltJVI~.:lnl1".:Jlnl~(l.:lMll~e:l~'\J~1llru\11~n~'U
" . 

llf1~/VI~~(l11ll'U1'U(l~tJ'U~nruc'hJ1~~ (Babcock and Mundy 1996) 'U~n~lmr'U '\J1~~V15m'W 
'UB-:J n 11f1.:J In 1~ ll(l~-W\9lJ'U1 fll1'U B-:J\111Be:l'U'\J~ nl1'.:Jihh~~V15m'W(l.:l~'UL~ e:l11'l-r'U n 11m~ v1'U ~ 1 n (l11 " . 
lVlumU1511:JJ'll1&i l'li'LI ~11lfl~~ln coralline al~ae (Morse et al 1996; Heyward and Ne~ri 

1999) dJ'LIv1'L1 

U~~U'U VI(lltJ'\J1~lV11'111'l~llU'LInl1~W/hl'LI1'\J~nl-r.:J1(>1tJmPltJnl1~'U"~'LIlhl'U'UmPlm'Wf"l '\111 

1~~ nl1 Pl n~116 nl1 e:l'LI'U 1 f1 \111 B B 'LI'\J~ nl1'-:J ~llJvr.:J Pl n~l-iiBlJf1ll(l ~ih ~tJ I'il~ 'l ~ r:1,H.J(l ~ e:l fll1. " 
l~~ru l&i'U11'1 11lJC1.:J eJ111111e:lVl vr-:J'ii nl1e:l'LI'U1(l\111Be:l'LI'\J~nl-r-:J1m~'U'Ul~tJ.:JnB'Uu11 '\JtJ1tJ'\J(l n 1'LI 

v • " 

IIVI~.:J511lJ'll1&i(lllJl1()·lh tJ1 'Unl1l~lJ eJC!1111B Vl'U B.:J'\J~ nl1'-:J1~(l.:J~'LI l'll'LI nl1l~m~tJ~ II me:l'LI'Ul f1" , 
tJ~ nl-r.:J1'LI1~'U'U l~tJ.:J~'LI1I'ltJ~nl-r.:J~~'U'LI1VllVlm~(llJ'lhtJ l~lJeJI'1111e:lVl1'LInl1tJ1tJ'\J~nl1'-:J n~'Ufi'Ur:1 

. " 
llVl~-:J511lJ'lllQl11'l (Raymundo et al 1999) lU'LIv1'L1 ~-:J'ii nl1~'U'Ul(l\111BeJ'U'\J~nl1'.:J1'U'\J1~lV11'1 
cTIU'LI11'lU1lJl1~'LIfll1Pin~1~n~ru~V1l.:J'hlV1tJl l 'll'LI Pim~nnl1f1.:Jlnl~'UeJ~\111BB'LI'\J~nT~'.:J Pin~l 

v • 

nl';il&i'U1\11~(l'Ue:l~\11e:l'U~lni.1~~tJ~1.:l'l l'll'LI ll(l.:J ~ruVllliJ \11~n~'LI lJf1Vl~ VI~B u1m1~'LInl1Pln~1. " 
~1'L1nl1~Wl'lll'LI1'\J~nl1'.:J~1tJ (Harii et al 2001; Hayashibara et al 2004; Omori 2005; Omori 

" 
etal2006, 2007, 2008) 

nl1~'\J~ nl-r.:J1VltJ~11'\J~mm.:l(l~l.:Jii'LI'\J'LIl U'LI1f11.:l~1.:Jll~.:l (hermatypic scleractinian 
" 

corals) ~(llV1~ltJ~ll'll'UlVl(l~ n~lJ1Vl1'L1lly.jf1m~mf1\11 (dinoflagellate) (l~f1 Symbiodinium e:l1PltJ 

~llJ1'LI~n~ru~f111lJ~lJ-W'U5ll 'U'U.y1-:J'W1 e:l1PltJ~.:l n'Ullf1~ n'LI1l1 tJ1 'LIl dB l~e:l'UeJ.:J1'W~'\J'\J~ n11'.:l vl11 ~ 
'\J~ nl1'.:llVI~ l'iiv1e:l.:J B1PltJ~ 8'U~ l1 ru 1~~'Um1lJ ~n~~'\J~m ru'Ue:l.:lll(l.:l~ lVllJ1~(llJ ldeJ.:l~lml(l.:l~m1lJ

'\J 

~llU'LI ~eJn 1~'U1'UnT~~.:llm1~v11'l1tJ ll(l.:l'UeJ.:l(ll'\"~ltJ~.:J n~11 ~.:Jd 'W~.:l.:ll'L1~tJ~ nl1'.:J11'l1''U1Vl tJ r:11'LI 

1V! rulJ1 ~1n n 1~'U1 'LI n 11 ~.:llfl11 ~v11'l1 tJ ll(l.:l'U e:l.:J (llV! ~1 tJ'llll'1l 'LI L'Vl f1 ~1 'LI ';itJ II 'U'U n 11~.:l511'1 e:llV!11~ 1 n 
.... '-' \J , 

mtJ'LIe:lmlf1~r:1.:l~(l~~\11mr:1'\J~nl1'.:J1(>1tJl111.:l (Szmant-Froelich and Pilson 1984) l(>1tJ'W~~~l'U~
" 

'\J~nl1'.:J11'l-r'Ue,h'Um~'Ul'Ufll1~.:ln~1':j()nU1lJl1~'Uf1l1V!ltJhLL(l~f1l';ilQl'U1I'1tJ';i~mru ~e:ltJf1~ 10 ­

20 'Uru~~r:11'U~lVl~e:l()nr:1.:l1'\JEJ.:lldmle:l'\J~f1l-r.:l (Davies 1984; Edmunds and Davies 1986)
" 

'Uru~~'W~.:J .:J1'U ~ n ~1'LIV!~.:J~ '\J~ nl1'.:l1I'l1''UlJ 1 ~1 n n 11n'LI eJ1V!11 '\J ~ n 11' .:lV!1 e:l1V!11~1 nfll11-uVl'U1Vl 

(tentacle) ~'U~.:liJ~11'1'U'LI1Vll~n l'll'LI ll'W(l-:Jnl'1e:l'U~1'11 ~~e:l.:l(le:ltJBEJ1'L1lJ1mYl (Wellin~ton 1982; 
" v 

Sebens et al 1996; Ferrier-Pages et al 2003; Palardy et al 2005) '11n,y'LI1G'.:lU1l-ii1~m~l'W1~ 

mV!1';i~1'L1tJ1n'UB.:l1'W~'\J lyjBvllnl18Bmlf1~1-U'\J1~1tJ'llu~B1'\J '11 nf1l1Pln~1'W'U'llUVl'UeJ.:l~.:lil~11'1~ 
ltJ'LIe:J1V!1';i1'LIm~l'W1~eJlVl11'UeJ.:l'\J~f1l1'.:lilm1:JJVlf11nVlmtJ(l~ (Sebens et al 1996; Houlbreque 

et al 2004) ~.:J'ii11lJC1.:l n~:JJll'UflVil1tJ (l11B'LI'Vl%~f1~mtJl'L1Jl llf1~(l11ll'Ul'LIf1eJtJ~1.:l'l (Sorokin. 
1973; Bak et al1998; Anthony 1999) 
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Cl tJ 1 ~1 ') n v)llJ U \I ~ tJ ~ 'U 21 'U ~ iJ C.J fl v) Cl n 1 ') L~ 'IJ1V) LL fl ~ iJ1'1 'l1 ') tJ ~ 'U Cl ~ U ~ n l-r~1~ tJ vi'11 U 

U'l~nCl'IJvi'ltJ LLG1~ tJruVlJl:U fnllJLAlJ fnllJVltl1LLU'U'UCl~G11V1~ltJ'I1Ll'1f'ULYlfl~ 'lllJfi.:J CllVll'l d'J'U(9)'U. " " 
U~ nl-r.:J~1v1-r'UCllVll'lLLfl ~LL?l.:JiJ el(il,)lm,)L~'U lV) ~ nrhu~ nl-r'l~l~-r'U LL?l'l LY; tJ.:J tJ tJ 1.:J L~ tn 'U Cln \llmr'U 

U~ nl-r.:J~1vi'-r'U 81V11')iJU~1J1 ru1uJ~'U A fl8 h~ {;'1 ~ l€J LL{;'1~fllllJVI'U1LLU'U'UtJ.:J?llV1'~ltJ'1fLL '1f'ULYl fl~1 'U 
" 

Ldm~81J1nnl1u~m-r'l~hnvi'-r'lJtJ1"'I1'l (Muller-Parker et al 1994; Grover et al 2002; 

Houlbreque et al 2003) Bn~.:Ju~nl-r'l~1vi'-r'U81V11')iJiJmlm,)VlltJ1\ILL{;'1~iJU~1J1ru1'U1mL\I'U 1 'U 

Ldm~m~lJ~'U ?llV1~ltJ'I1LL'I1'ULYlfl~?l11J1'lt;1~'lm~'U8'Ul\i1tJ8n l'11t>l\llnm,)VlltJ 1\Iu{;'1~~'l1 'U11'1,)L\I'U1'U 
" 

1ULLCllJllJ L'utJ \11 nu~ nl-r.:J1J1Hl'Um~'\J1'Um')~.:J Lfl11~"'vi'lmL?l.:J(I'l~'U (Grottoli 2002) U~ nl-r.:J~.:J 
" " 
Lvi'-r'U"r'l~'l.:Jl'UL~lJ~'U LLfl~iJiJv)'llnl'l?lh:j1A'l.:J~H~'UU'U?l.:J~'U (Marubini et 01 2001) m'l~Jl 

" " 
Yl~ L{;'11h~Iil'IJfnllJ LAlJ;;]~;;].:J\llm~Iil'Uu n~?l11J1'lt;1~.:JC.J;;]1~iJmlmJ~.:J LA'll~",vi'l tJ LL?l'l;;]\i1;;]'l L~tJ.:J\lln 
In \i1 nl JVI~ \l11 'U tJ 'l1"r'l ~UU ~ m-r~~tJ 1\I ~ 'l C.J fl1 ~?l1V1 ~1 tJ'l1 LL 'I1'U LYl (;'1~ffiCl m?l1vi'-r'U LL?I'lifCl tJ;;]\i1 fl 'l Ll;;]~

" 
~-:jC.J;;]v)Cl"r'l~-:j.:Jl'U~u~m-r'l1vi'-r'IJ tJ tJl'l1 J nmlJ U~ n1-r.:J'IJ1.:J'OU~(ll1J1Jt;1'/J~L'lJtJ"r'l~'l.:Jl'U~'Ul\i11ul~ 
vi'ltJnl'Jn'UCllVI1,) (Moberg et al 1997) 

1'Umru'UtJ'l~~ltY'U ~\i1Lu'UU\I~tJ~~lAru8tJl'l~'lv)mrml'ltJ\i1'UtJ'lu~nl-r'l1m~'U'UULl~ l~tJ 
" v 

Lfl"r'l1~\l11~Cl'Uu~m-r~'Uru~~lJ'l~iv18tJ1 'Umml1 ~~1~1'U1 'IImj
t.J 

l~LLr1 n~lJUfll~n'UlL 
1 

"r'l{;'1~ n1'18'UL U'U 
\J \J 

Cll'll1lJ l ~'U n~lJU;;]l?l~~i1'U (damselfish) ,)llJfi.:J ~m"bJiJm:;\i1n~'U'VI~'l1'UYl~ L{;'1~mtJ'l n'UCllVllJ , " 
\llnmml1 (McCormick 2003) VI~mL:Um~vi'.:J\l11U~nl-r.:Jl8.:Jl~'Uf')'U (Fabricius and Metzner 

2004) ~1V1-r'U m')mmJmCl'l~'U~tY'U lU'Ut:.J (;'11J1 \11 n m 1 II'1I'l-U'U~'l n'U LL;;]~ n'U 'l~'VI11.:J ~'lii~iV)~ii 
AlllJ(9)Cl~ n 1')1 'Uu \I ~tJ L~ tJl n'U~ii8 tJ~l n~1 'Uu1,)lJ'lJl ~ LL;;]~~ 'It:.Jflv)8AlllJVI;;]1 n'VIfll tJ LL{;'1~~l'Ul'U'U 8'l 

" ~.:Jii~lVltY'U (Connell et al 2004) U~m-r.:JL~lJ(9)'Um'lLL'1I.:J-U'U\llnm1V11~'U~~lVl1J1~?llJL~m11m1 
fl'llm~ ~.:J~-:jt:.J;;]1\i1tJm-:jv)8 m,)Yl~llYl'U~1'Ul'UU1:;'Olmll{;'1:;m'll~'U11'1'UtJ'lu:;m-r.:l (Muko et al 

2001) l'li'UL~tn n'IJ~.:lii~il'1V1{;'11tJ'lJU\i1~ii"r'l~ ~ n 1,)lJ 1 'Uvll'UCl.:J L~ tJl n'U~,h lUW;l8.:l LL '1I.:J-U'U/lLr1'llLtJ.:J1'U 
v , 

n1,)A'l8'UmCl.:JY;'UYiIil.:ln~11 (Maida et al 1995; Gleason 1996; Baird and Hughes 2000) L'li'U 

l"r'l~tJ.:li1'U l"r'l~tJ,nX1Vl8lJ Vl8tJ?l8.:Jr-h 1~l~8'UYl:;Lfl ?llV1~ltJ lU'U(9)'U (Tanner 1995; Fairfull and 

Harriott 1999) 

\11 n?l Jll1~ m ') l U ~ tJ'U LL Ufl.:l'U tJ.:J?l il1"r'lJ;]:U 81 n 1~1 'UU\I ~U'U~~.:JC.Jfl v) tJ m') In ~U,)l nD m 'l ru 

u:;m-rwl8n'Ul1 (coral bleaching) luulml1LYltJ ~.:J~.:JYl:;l{;'1iJ'UmlJ'ULl;;]:; ~111YltJ~.:J llv) L~8'U 
llJ~ltJ'U 2553 LU'U~'U1J1 \llnm,)'VI1~81'Un~lJ-Unl~tJu~m-r'l1'Unl'lu,)~'lJlJi'lJlnl,) 2nd Asia. . 
Pacific Coral Reef Symposium LLfl~ nlJUJ~~lJl'IJlnl')iYltJ1~l?lI'1~Yll'lYl:;Lfl fI~'l~ 2 1'UL~8'U 
:Ut;1'UltJ'U 2553 ru ~'lVll\i1mn(il "~'Ul1 u:;m-r-:jv)llJu,),)lJ'lJl~1'UmntJ~'U~1~-r'IJt:.J{;'1 m:;Yl'IJ 1 m:;Iil'U . " 
fllllJ'l'Ull,)'l~lll'1nV)l'ln'U U~nl-r'l~t;1ml1LU ihtJu;;] n'VI~8~'UYhl'UTt.J~ nl-r.:Ju,)1lJ'lJl~~CllPItJA ru?llJU~ , \J" 1\J 

nlJ~'IJ~'U 5Ll'U'UhJCll PItJ L"r'l ~'U8.:JU:; nl-r'l 1~ tJth~'U~l'U'U tJ.:JU~ n1-r-:jlJ1V\i1~~n'Ul?lVlmoUL UWJ1'U~l'U 
1'VI ru1v1-r'U~fl'-' m~Yl'U L~ tJVll tJ 'U ru~~u ~ nl-r.:J~ 81P1tJfI ru?llJU~ m'l~'U~'UlhL'U'UCllPi'~ L"r'l~1'U~l,)~'Uyj,,\J 

~1'UVI~'l1:J1vi'-r'UC.J{;'1 m:;Yl'U\ll nU'll nn nl1rulil'l n ~11 U.:J'UtJ nn.:JlYlflUVl m1~'U~u:; n l-r.:J1 'Uu1JlJ'lJl ~ 
L\i1 tJ1oU\l11 ~ 8'UU~ m-r.:J~1~ \11 n m J l "r'l1 ~'U tJ 1 tll1'U51 'U 1~'U'U L"r'l1 dlnu 1:;?l'U AlllJ ~1 L ~\l1m:; Iil'UVI~.:J. 
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el~h:t1 'Jtll'lllJL VlfI'UA~~ n~lltJ~!ll'el~nnlTlH'U,-h.:tL~el~'<Il:;"llJl'Jm~lJtJi;1c.J~\il'IJ el.:tU:; nl-r.:t1,xmn~tI, 
L~el~'<Il:;"llJTH)Ulu:;m-r.:t~1~f1'Uml'Uci5'J'JlJ'1l1~~el1u 

" 

... 
nl'J i;1.:t Lm:;'U'UVl'Ur:ll 

2. ~llJ?l'Uel.:t'W'J:;'Jl'1lv11~ ?lm~~'W'J:;LVl'W-r\ilml'1l?f~li MllJ'U'Jml'1lnlJ1~ rmJ1!ll'lA'J.:tnl'i, , 
el'W .?f5. L~8 m'iL~CJ'U~LLi;1:;U11U1-bU'i:;lCJ'1lUel~l~~.:t 8'U 

'OJ 

u:;m-r'l 3 'lJUVl1JlLLr1 U:;m-r.:tL'lJlnJl.:t Acropora millepora u:;nl-r.:t~elnm:;'V!~l 
Pocilloporo domicornis LLi;1:;u:;m-r.:t?llJel'l Plotygyra sinensis ~m~lnm'iL'Wl:;'lJCJ1m~\jqLL'U'U 
mflm'W¥1 l~CJu:;m-r~ A. millepora LLi;1:; t1:;m-r.:t P. sinensis ~~Lu'Un~lJu:;m-r.:t~nm'iulj?f'UB 
illCJ'Ueln (external fertilization) 'V!~m~CJn'-hu'Un~lJ spawner 1offl6m'iLtl'UL'IJ(l~~'U'Vr'Uq L'Wl:;vh 

LLi;1:;el'U'U1i;1~u'i:;CJn\il'<llln16m'i'IJ8-:t '1l1i;1Vl'i -rm~lVl-r'W~ LLi;1:;f1ru:; 2550 lVlCJ'Vhm'iLn'UL'IJ(l~~'U~'U;j, , , 
d.. .1' Q .1 v d v d v ( ..Q

VllJ m'i u(lelCJ\illlJ5'i'ilJ'1l1\il~ln'U'iLJruLL 'UJ u:; nl'i'l'U'UL'lJel'Un'UfI(l'ULm:;LVll'V!lJ8 m ru A. millepora) 

LL(l:;LL'Ulu:;m-r-:tL'lJl'V!lJ1'<1l8 (mru P. sinensis) LL~lUllJ1ulj?l'U61'U'i:;'U'UL'Wldln '<IllnJ'U~-:tel~'U1(l 
11l1riel'U1m~'lJ'Ul~ (mtJ) ~!ll'el-:tm'i1'UmW1Vl(lel-:t 'lJru:;~u:;m-r-:t P. domicornis ~.:tLu'Uu:;m-r~~~, 
m'iulj?f'U6illtJ1'U (internal fertilization) 'V!~m1CJnllLu'Ufl~lJ brooder H16m'iLnmllBel'ULL(l:; 

mj'U1i;1~'-h:;CJfl\il'<lllfl16m'i'IJel-:t Kuanui et al 20091VlCJul1f11(lum.hJ:;m-r.:t~ln'U~LlruLL'Ul, , 

u:; m-r-:t L'IJ 1'V!lJ1 '<Il ell'U 'i:; CJ:; 'W ~ellJU ~ el CJ 1111 ri el'UlJ1v11 nl 'i L~CJ~1'U t:1~ Ln'Uv11 Btl'UU:; m-r.:t 111 1'i.:t L'W 1:; 

'lJ CJ 1CJ~'U;ju:; fll-r'l Ln 1:; Lb?llJ?ll 'i LL~l ~~ Ltl 'U11l1 Bv'U~M'<Illfl fll'itl~vtJ\illlJ5'i'ilJ'lJl~1 'Ut:1.:t bn'U I'll ri el 'UJu 

~1 nJu~'l'el'U'Ul(lv11Bel'UhnJl'lJ'Ul~ (mtJ) ~!ll'v-:t m'J1'U m'lVlVl(l el~b'1l'Ub~m n'U, , 
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mJ'VJ~lJeN~ 1) eJ~JlnJJnUf)I}fJJVf).Ju~mf.J 
,j1U ::: nT~'.:J A. milleporo LL(1~ P. damicornis ~ihllEJLb:::lJlru 1 tJ'VI".:JnT'H:I.:JLnl:::UULL~'U, 

m:::LdeJ.:J~'ULm'IJ'U1~ 5 x 5 l'llHH'11'U&\LlJm ;.:JLLA~:::1fl1~Uii'1J'U1(i)L~'U~1'Uf'l'U~n~1.:J1mJm1lJnl1.:J
" 

~.:J~~U1:::lJlru 1 - 2 L'11'U~LlJVl':i lJlvl1nl':i~mm)m1nl':in'UeJ1'V1111~tJHbJ1LAlJ Artemia salina 

" 
LLl'lnA1.:Jtl'U ~.:Ju 

'll~nlWl(i)~eJ.:J~ 1) 1~1t11LAlJLtl'Vn:::1'U'll"mi1 nm 0600 'U. 

'll(i)nl1VlVl(1tl.:J~ 2) 1'V111t11LAlJLtl'Vn:::1'U'll"m8'U nm 1800 'U. LL(1::: 

'lJVlnl':iVlVl~eJ.:J~ 3) 1~ ':it11LAlJ 1 'U'llI.:JLi1 L 1(11 0600 'U . LL(1:;: '1l1.:JL8'U 1800 'U., 
L~eJ~mmU~CJLJLVltJLJm1lJLLVlnA1.:J'lJeJ.:JeYVl':i1nl':in'UeJl'VI1':i 1~CJ1~ ':iJ1LAlJLtli.JeJl'VI1':ideJ(1::: 300 ~l 
dJ'Umn 7 1'U ~.:Jd vl1nl':iVlVl~eJ.:J 10 J1AeJ'1JVlnl':iVlVl(1tl.:J 01fl1&1u/ LL~'Um:::L~eJ.:J x 10 LL~U) LLA 

(1::: J1 'IJ eJ.:J LLA(1:::'lJVlnl':iVl~&1 eJ.:Jvl11uumn tl~'UU~VI 500 lJ(1~ ~ vh~tl1nlf'l Vl &1tl ~LIm 'Vl~tllJii nl':im, 

LU~tJ'UthCJt11Vln, 12 ~11lJ.:J tlU.:J vl1nl':iU':i:::Liluem1~CJULJ~1'UlU1':it11LAlJ~L'VI~v1ulJlml11'Umn 

12 ~11lJ>1'V1".:Jnl':i1~tl1'VI11 

mJ'VJ~IJf).J~ 2) eJmlmJdmjf)I}fJJVf).Ju~mf.J 
~~ ~ltl~l.:JU::: nlt.:Jv11 idJut(VllVlVl&1 em'1lUL~CJl tlLJ nl':iVlVl(1 eJ.:J~ 1 ,1V1 mLU.:J'IlVlnl':iVlVl~eJ.:J 

eltlmtJu 3 'IlVlnl':iVl~(1tl.:J Vl1m:::CJ:::nm'VI".:Jnl11~eJl'VI1':i l11.:Jd, 

'IlVlnl':iVl(i)&1tl.:J~ 1) U':i:::LlJUeYVl11nl':i~m.JV1'VI11 1.5 ~11lJ.:J'VI".:Jnl11~eJl'VI1':i, 

'IlVlnl1VlVl&1tl.:J~ 2) U1:::LlJUeYVl11nl1~tlCJeJl'VI1':i 2.0 ~11lJ.:J'VI".:Jnl':i1~tl1'V11':i LL&1:::, 

'IlVlnl':iVl~~tl.:J~ 3) U':i:::LlJUeYVl11nl':ic!tlCJEll'VI11 2.5 ~11lJ.:J'VI".:Jnl11~eJl'VI1':i LL(1:::, 
~.:Jd1'V11':it1"lLAlJLtJUeJl'VI1':idtl~::: 500 ~l LtJULlm 71'U 1V1CJvl1m':iVl(i)ntl.:J 15 J1vitl'll(i)nl':iVl~&1tl.:J, 
(1 1fl1nu/ LL~um:::Ldtl.:J x 15 1fl1~u) LLvi~:::J1'1Jtl.:JLLA&1:::'liVlnl':iVlVl(1tl.:Jvl11uumntl~'lJU1Vl 500 

lJ(1 ~~ Vl1 vh~Ell nlf'l Vl(1 tlVlL 1(11 tlU.:J vl1 nl ':iU1::: LlJ Ue.J (11 VI CJ n ~1U':i::: LlJU~lU~L'VI~tl'Utl.:Jht11 LAlJ1'U 

m:::L'Vl1:::eJl'VI1':iJl1tJ'VI".:Jvl1 decalciflation '1Jtl.:JU:::nlt.:J 'Vl~eJlJULJ~lU1Uht11LAlJ~L'VI~tl1UlJl(1t11 ru 

L I m~vl1nl':iU ':i::: LlJU~.:J n~1/L~tl.:J vlU 

nJJ'VJ~6W.J~ 3) eJIJVf).JrJlJ·I~f)u~mf.J
tJ 

vl1nl':i~m~1e.J&1'Utl.:J~~lvitleYVl':i1':itl~LL&1:::nl1L~LJ1Vl'IJeJ>1U:::nlt.:J A. milleporo LL&1::: P. 
" 

sinesic ~iieJlCJU':i:::lJlru 1 tJ'VI".:JnT'm.:JLnl:::LJU~'U~1 ;.:j,j11unVl~VlLJ'U1fl':i.:J~~1.:J~LlJUI1l'lJU1V1 50 x, 
50 x 50 L'1lU~LlJm (':iU~ 1) LL&1:::11-:JLVlCJm.:J1uVl:::L&1 LtJunm 6 L~tlU ':illJeJlCJu:::mt.:Jvh-ii'lunl':i" , 
VlVl(1eNU':i:::lJ1ru 1.5 tJ 'lJU1V1L~ue.huP1u~nm.:J1V1CJm1lJn11.:J~.:J~VlU':i:::lJlru 4 - 6 L'1lU~LlJl'l1 LL&1::: 2 

- 3 L'1lU~LlJVl':i 1uu:::nlt.:J A. millep"oro LL&1::: P. sinesic (1l~lJ~l~LJ (~U~ 2) LVltJVi~11ru1e.Jmlln 
nl':ifl':iVlnUtlTvn':i (~lritlUU:::nlt.:J~.:Jn~11) 'Utl.:Ju&111'ULL'UlU:::nlt.:J (reef fish) LL(1:::LJJUVl:::L~ (sea

" 
urchin) ~.:Jd 'liVlnl':iVlIi1&1tl.:JLLu.:JtlElmtJu 3 'liVi l11.:Jd, , 
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ll'l'llJ'!ll&l 

'!l~m'l'VI~flel'l~ 2) '!l~melunJ'I ~ihJfll1ULLtntl:;nl'r'lelciJl1tJ1unJ'I
" " 
'!l~m'l'VI~flel'l~ 3) '!l~melunJ'I ~~Ll-iU'VI:;lflel~Jl1tJ1unJ'I, , " 

L~mL~fdr1J'l~~l'l'llllJUv1 ~'1~~lUU 1 '!l~m'lVl~fleN H'tl:;nl'r'lll~fl:;'!l-U~~:nmtJ~,:m~h1 ~ltnU 8, , 
LflLflU £j~&l~UU1AJ'l~~1'lJU I'll 3 Jl (im'l~~l'1'llLlJUv1) lUm:;tJ:;llf11 6 l~elU 

1tl~ 1 lAd'l~~l'l'llllJUv1 '!lUl~ 50 X 50 x 50 l'llu~iLlJm vtloff£j~~~U~m-r'l~l'V1-rUn1d'VI~flel'l
" 

~lUIU 8 lfllflul lfIJ'I~~l'l ~'11l'11uVl:;lfll~tJ'IllllUn\?lllJ'!l~1l-ifIJelum'l (iltJ) llfl:;, 

~tl~ 2 u:;m-r'l A. milleporo (iltJ) llfl:; P. sinesic ('!lll) ell~ 1.5 tJ ~£j~&l~uUlfIJ'l~h.:j 
~hlJUv1 ~'l11'l1U'VI~lfl lUUllfll 6 l~elU l~m~lJ~Unl')'VI~flel'l 
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nlJVI~(1e:J-l~-lVllJ~vhnlJP1fl'\~n1tI~tI~V;V;u.nru.nUJJlJ'(jl~iVltJ llnl ~ bb(\~VI~l(11VI tJ Bll.f1m1~ 
~'U ~,'JVll\?l'(j(1'lj~ ~.:l!;1t1e:J-lYiJ~'.il'(jvll~l\?ltJfle:J-lY(Yil~e:J l\?ltJnlJVI\?l(1e:J.:l~ 1 ll(\~ 2 vh1t1~e:J.:)tlDU~nl'.i 
lYil~'lJtJltJ-Wtli:itl~nl-r-l l'lJ1Vll.Jl'lle:J 'lJru~~nlJVI\?l(;le:J-l~ 3 vllnlJVI\?l(1e:J-l1t1V1~l(1 J~vl'UmllJ~fltl'.i~, 

lmill 1 - 2 llJm- tl~nill'111tJ~-lVll~VlU1Ulti lnl~ll!;1lJ!;11'.i B~.:l vllnl'.iilA'.il~v1.um;j(1ll(1~5t1'l ru 

.f1lAi'1l1iVl tJlI"11!;1~{Vll-lVl~ b(1 Aru~iVltJ1P1l!;1~{ 'Il'IA1(1.:l mrulJVll1Vl tJl~tJ, 

eJ~'.ilnl'.intlmVll'.i (bJll~lJ) '1Je:J.:ltl~nl-r-.1 A. milleporo ll(1~ P. domicornis ll!;1~-l1t1~tl~ 
3 ('Uti) bl(1~ 3 (~l-l) mmhvl'U ~-.1'illflnlJVI\?l(1e:J-lYiU-Jl tl~nl-r-l~.:l!;1e:WlJU~ ntlhJlb~lJ Artemia 

salina l-lJtle:J1V11J ~-l1tI'lh'lll(1lfl(;l1-lltlll(1~fl(;l1-.1AtI (Jtl~ 3) mh-lhnmlJ l~e:J:Wnl'.i1~e:J1V1l'.ilti 
" 

(1~ 1 A~-.11t1'1l1-ll-til VI~e:J '1l1.:ll~tI Yi'Ull tl~nl-r-l~-.1 2 '1lU~ ntlhJll~lJ1t1'1l1-l11(;l1n(;l1-llti 0.9-2.2 

v11/1Yi~tl) lJlflflll'1l1-.1 llmflm-lAti (1.5-1.8 Wll/lYi~tl) 'lJru~~Vllfl1~mVllJltl(1~ 2 A~-l ''l'Ull 

eJmlnlJntlmVllJ'1J€l-.1tl~fll-r-lljlltlllUlJ!;1-l~tll~mtl~tJ'UlVltJ'Un'U1~mVll'.iltl(;l~ 1 A~-l ('.itl~ 3)
" " 

eJ(>l'.ilnlJ~EltJmVllJ (hJll~lJ) 'lJe:J-ltl~nl-r-.1 A. milleparo ll(;l~ P. damicornis ll!;1~-l1t1 
mJl-.1~ 1 ll"~ Jtl~ 4 mmhvl'U l~Em'Ull eJ(>lJlnlJ~EltJ€llV11J'lJe:J.:jtl~nl-r-l A. milleparo l~lflll 
tl~ nl-r-l P. ~amicornis 1 tlVI fl'(j~ nlJVI~(;l El.:j(>lllJ'1l1.:jll(;lltl'J~liJtlmtJVI~.:j nl'J1~e:J1V1l'J ~-.1d, , 
tl~fl1-r.:j A. milleporo "'1l.JlJf:l~EltJmVll'J1~VllJ~~tlmtJ1t1 2 .rrlllJ.:J '1Jru~~tl~nl-r-l P. domicornis 

'il~till(;ll.f1ltJ1tI 2.5 .rrlllJ-.1 e:J~-l ~fl'\~ru~'1JEl-lhJll~lJ~lVI~v llG1~-l1t1'Jtl~ 4 
" 

http:l~e:J:Wnl'.i1
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"" 2.5 

---E 
C>. 2 1.3 1.241.17 1.19 1.2~ 1.111.08 ~ 1.5 
~ 
:g 1 1.91 1 .68 1.9 1.93 1 .62 

.-- 1.93 1 .71... 1.6
1.26 1.3 1.17~ 0.5 1 .07 

0 
C> C> C> C> C> C> C> C> C> C>g gC> <:> C> C> <:> C> C> C> C> g U>00 U> U> U> U> U> 00 U> = ~ ~ ..-<9 9 I 9 92: C> 6 C> ~ i 6 C> ~ 6 <::> ~ 

0 0 0 0 C> 0 
U>= 
<:> ~ § =U> 

<:> ~ 
li3..... I U> ~ § 

C> 
U> ~ § 

o' 0 = 0 0 
C> C> C> <::> 
~ ~ ~ ~ 
6 6 6 6 = g = = U> U> co 
C> C> <::> C> 

Day 1 Day2 Day3 Day4 

4 --_.. --.~ co. 
-E 3.5 

'i 3 1.87 1.92 
2.5 -. 1.18 

~ 1.432 1­~ I 
:g 1.5... 
<II 1 12 .1 4 1.792.222.181.762.112.11 ::2 1.87 2 .07 -­... 1.5 1.39

0.5 
0 

<:> = g 0 = g <::> <::> g ! 
<::> <::> g0 = C> C> C> C> .., C> C> 

00 0.<> 0.<> 00 0.<> 0.0 00 U> 00 <D <D ..... 9 9 '7 9 96 C> ~ 2: = ~ C> ~ 2: C> ~ 
C> C> C> C> C> C> C>= li3 

C> 

li3 = li3<D 00 , 00 U> 00 U> 00 
C> ... ~ '" .... ..... ..... ... ..... .....0 0 00 0 0 0 

0 C> C> 
00 = 00 00 OQ..... '76 0 2: 2: 
C> C> C> 
<D U> = U> 
C> 0 0 0 '" 

Dayl Day2 Day 3 Day4 

1.91 1 .66 
1.21 

<::> C> 
<:> 8=00 U> U> 

..-< 96 C> ~ 
0= = co ~ <::> ~ 

0 
C> 

~ 
6 
g 
<::> 

DayS 

1.83 

2.28 1.91.73 

<::> <::> g<::> C> 
co 0.<> U> 

2: 9 
C> ~ 
C> <:> 

00 = 000.0 ... .....= 0 
C> 

~ 
6 
<:> 
U> 
0 

DayS 

1.94 1.74 1 .97 1641.34 . 1.37 

C> <:>= 8 = gC> C> <:> C> 
U> U> U> U> ~ ~9 96 C> ~ 6 0 ~ 
C> C> 0 C> 

00 
~ <:> ~ =co = U>~ .....= 0 0 

<:> <:> 
~ ~ 
6 6 = = co <0 
C> 0 

Day6 Day7 

0 .78 0.83 

2.09 1.8 1.67 1 .97 1.61 i.57 

<:> C> g C> C> 
C> C> C> C> §00 <D 00 ..... 9 '7 '"96 C> ~ C> C> ~ 
C> C> C> C> 

00 li3 ~ 0.<> 00 
..-< .... '" ... ....0 0

0 0 
C> C> 
00 00....'7 
C> 6 
C> C> 
U> U> 
0 C> 

Day6 Day7 

~tJ~ 3 ervl'nnT~n'UhJll~:W ('~h'Ul'U/l~~tJ) vi1,xltJ'UtllVll'l'UEl-:JU:mTr-.1 A. milleporo (uu) ll~:; 
P. domicornis (~l-.1) '<illll'Unvll:w'lid.:]nm~1,xEllVll'll'U~:; 1 fI~-.11'U'lidwlh VI~El'lid-.1l1J'U 
ll~:;l'U~::; 2 fI~-.11'U'lidwihll~:;l1J'U 

A. milleporo 62.1±6.95 o o 
P. domicornis 43.7 ± 7.84 62.5 ± 22.5 o 

http:62.1�6.95
http:1.792.222.181.762.112.11
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.1...1.., 1 :;' ~ d '" 1v .:'1 ' . I OJ<V

~u'V1 4 A. mi(1m~ru~'1JeJ'I ".l'U1LfllJ'V1LvmeJ'VI~'1 VlLu'UeJ1'V11".lLLnu~nl'l'l lleporo P.lL~~ 

domicornis ,j'lLL'Un(9lllJ~l'1L1m 1.5 .a-1LlJ'l (-1I'W), 2.0 .a-1LlJ'I (mn-l) lL"~ 2 .5 ilLlJ'I 

('1J11) 'VI~'lnl".l1'IXeJ1'V1l'l 

e.J~'1JeJ'l~~l~ilvi eJ nl".lLtJ~ 8'ULL tJ~'l~'U~tJ nfl~lJ LL(1 ~ eJmldeJV\'1JeJ'ItJ~ nl-r'l A. milleporo LL(1~ 
P. sinensis LL~v\'l1'U".ltJ~ 5 LL~~ 6 VlllJ~lli1'U ~'U"h nl'lueJ'ln'U~,hci'lI;,J(1vieJnl'HtJ~tJ'ULLtJ"-l~'U~

~ ~ 

tJ nfl~lJ'1J eJ'ltJ~nl-r'l~~lJl n~'Unl1hJilnl'lUfJ'l n'U LV\tJnl'lfl'leJ'Und'llvi eJufJ'ln'UtlmLl~~«Vll~tJ11tJ 
"'. I <V 1v d ~ , d.'1 .... I ... <d ~" 

mru u~nl'l'l A. milleporo 'VIe.J(1VlVl1n11nldmeJ'Und-ll~eJueJ.:jn1.J u(11Ll(1~(1meJtJ 1 lLVI b(\LlJtJVl~L" 

flltJ1tJnd'l(".ltJv15 -1118) 1t1mru'1JeJ-ltJ~nl-r.:j P. sinensis ~-lLLVlnvi1 ,:r,nntJ~nl-r'l P. sinensis ~1~tJ(1
~ 

VI".l'ln'U-rr1lJ (".ltJ~ 5 '!Jl1) 
" 

160 r 

A milleporo.,.." 
'" -+-Wf\~aVnHc: 

"OJ 120,,, 
......A'OVlYH 

~!;" .. 
80""2 

,..~ 
"2 
~ 40 

c 


~ 

0 

-~1"\.Hn~ ~iiwuYl:ai\ 

---- --.-.-------.---­
40 ­

P. sinensis 

-l,jl\~ovnH 

...... "10urw' 

1 10 ­
c 

o 

milleporo (-1118) LL(1~ P. 
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(\lV1-rUt:-li:l'lJ fl.:j~~l~iJvl t),i)ml'Hl(i)l~\j hJ'WUfllllJ IIVl nvll.:j1(i) 'l tI m lU mrihkm-r.:j A 

millepora ~hjrr:mum.:j ~.:jiJBVl'll'lfl~i:l(i)i:l.:j ~fltli:l~ 50 ('ltl~ 6 il(1)
\J 

80 ~ .~ 
"'----'- - -. - .. . 

A mitlcporo 

-+-Uii\'~urw. 

100 

~ 60 I 
r .~ 
S 40 

20 

o ~--,----; 

_... .... .. "" ....I 
\ftOUlI 0 lM()lJ'YI 2 ~ROU'" 4 ~ft(YlJl1 6 

100 

80 

~ 60 
~ 
'" '" ;f 40 

20 

o 

.. .. 

P. sinensis 

.. II 

. ~ 
UolDlJl1 6 

~uv1 6 	 t:-li;1'lJfl,:J~,hvlflBVl'll'la(i)'lJa,:Ju~m-r.:j A. milleporo (ilt1) lli:l~ P. sinensis ('lJll) ~lllun 
VlllJ15m'lUa.:jnucr~11~tJm'l11.Jfl 'l ElUVl~flfl'lflU n'i.:j

'U 

d 
LlJ El 

vhm'lPlm~lltl~tlUIVltlutI~m-r.:j 2 '1j'O~ lallltl t1~m-r~ A. milleporo lli:l~ P. domicornis ~.:j'WUll 
Bmlm'lnUfllV1l'l'IJfl.:jtl~m-r.:j1~lJlJ1n~Ul~mtl~tJUlVltJunu1'lXfllV1l'lllji:l~ 1 flf,:J 1~ tlv(lltI 

t1~m-r.:j~llJ1'ltlVlltl1V1l'llal~lnm'lHlVlUI~ (tentacle) ~U~.:jiJ;giVl'IJU1~l~n l'liu LL'Wi:l,:JnVlaui1Vll 

~~€l.:ji:lCltl€l~lummll (Wellin~ton 1982; Sebens et al 1996; Ferrier-Pa~es et al 2003; 

Palardy et al 2005) 1~tI'WufllllJVlmnVli;1ltJ~~.:j'IJ€l-l'llU~~-liJ;glVl~LUUtl1V11'l.fl1tJ1um~L'W1~
'U 

CllV1l'l'IJ€l.:jtl~m-r-l (Sebens et al 1996; Houlbreque et al 2004) 

(\ lVi-rU n 1 'If! €l tI €llVil 'l'V Cl ~t1~ n l-r-It!u tI ~ n l-r-l~1ii1un 1 'lPl n~l~-l"'v~'IlU~'" llJl'lt:lf! €l tI 

CllVll'llvi'.fl1t1 1 U 2.0 - 2.5 illlJ~.fl1tJVI~.:j~ln~lal-rumVll'lt!u (ii'-lt!u Vllntl~m-r.:j"'llJ1'lt:llal-ru 
mVll'l~ LUUL VI~€l~.:jlJ1~l n m'l~ul~tJVl'l~ ~.:jLUU1t11al~(;IllJ1'lt:I'Vh1 'lXBVl'll m'lL01U lVlVl~€lnl'H~lJ 
~u~t1 nfli:llJ'IJ €l~t1~ m-r~ (;I~~Unll m 'J~t1::; n l-r.:jlal~u'W~.:j-llU~lJ1~ In'''lVl~l tI"/l LL "/lULV1i:l ~l.wtJ-l vf!l.:J, 	 .~ 	 ~ 

l~m fl8l~bnV1llJ t1~m-r~V1llJ5'J'JlJ'Ill~(;IllJ1'lt:lVlltl1V1l'llvn~tlVl'J.:JL.wtl.:j~€ltli:l::; 20 - 30 'lJfl.:J 

'W~~~lu~lal-ru~~VllJ~ Lvht!u (ii'~t!u Vll n(;lllJ1'lfl L ~lJtI~lJ1 rumVll':i1 'IXnutl~ m-r~'lJru~€lf!'l~Vlll.:j m'l 
\J 

aUUli;1~.:jiJfllllJ Luu1 t11all um'J"'~l.:jltJnl(;l1'lXtI~m-r.:jiJ m'lL01U lVllall 11~U (;IllJ1'lml11t11ii1um'l. 
~uyjVl~mj'lt1t1i;1n1uVI::;Li;11alL 11~U l~fl-l~lntl::; m-r.:j~iJ'lJU1~lVllJ1~(;IlJ~~iJfllllJ(;IllJ1'lfl1Um'lvl€l~ 

" " 	 'U 

nucr~l 'lllJ().:j Vl::;nflUIL'lJIUi:lfltJ 1 UVI::;Li:lM~nlltl~m-r.:j~iJ'lJU1\iIL~n
\J 
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e:r~l 1(11 tJlQvn:;~(1r5 n~l.J'\Jm1'Ull 'U1U:; fll-r.:l~ rh.Jl.Qm~e:nJ::; fll-r.:l VI~e:lil'U?lIVdltl~.:l~'UmJuu 
~, ~ 

VI~eJ1(11 tJ'J eJ'IJ'U eJ.:lU::; fll-r.:l ElmJ~.:lc..J~~flU~ fll-r.:ll'll tI n'U~.:l~'U ~l n nl'J'P! m~IV/'IJ'h U::; fll-r.:l~.:l?lfl.:l'UD(11 
1'U'lJ(11 flld"'Vl(11~fl.:l~1~~ nl'Jfldfl'IJ m.:l 11'l-r'IJc..J~~lne:r~I~fl flld"L~:lJ~'U~U nfl~:lJ l(11t1u::; fll-r.:l~:U'U'Ul(11, ~, 

1m1!nll (A. milleporo) 11'l-r'IJc..Jrlm::;'Vl'IJ~~lnllu::;fll-r.:l~~'IJ'UI(11l~nnll (P. sinensis) ~.:lln~~ln 
ell'ld"lnld"L~:lJ~'U'Ufl.:lvr'U~Unfl~:lJ~?I.:Jnll BElI.:J1d"f1I'lI:lJ 1'U'/J(11flld"'Vl(11~B.:J~fldfl'IJm.:Jl~mJB.:ln'Ul'1l'ld" 

, ~, \J 

~lnrmJ'Ufln l(11tJlQv/l::;Urll,!'U flld"~~(11flld"'Vl(11~B.:l~fldB'lJm.:J'lJB.:Ju::;fll-r.:l A. mil/epoTO ~:UL~'U 
'Vl::;l~ ~.:llth.J~l'llfld(11n'U?lIVl~ltl1 'Ull mu~ fll-r.:ltT'U 1Vlc..Jrlflld"l~:lJ~'U'U eJ.:l~''U~'U eJ.:JU::;fll-r.:l-vi~nll'/J(11

~ , 
flld"'Vl(11~B'I~f1d"B'lJm.:J~1~lh~'U'Vl::;b~ ~.:JLth..Jc..Jrl~I'ld"'1n'Uih:lJn'IJflld"P!m~11'Uu:;fll-r.:J P. sinensis '!'U 

fll~L~'Uc..Jrlm~ln 'U'UI(11'UB'IU:;m-r.:J A. mil/epoTO vi1m1!nll'IJ'UI(11'IJB.:lU::;m-r.:J P. sinensis ~wh 
1Vlflld"f1~(11n'U?lIVl~ltl'IJ'Uu::;m-r.:l A. mil/epoTO 'UB.:lL~'U'Vl~ L~1~~.:lc..J~'Vl1.:l~'IJ~ BU::; fll-r.:l A. 

mil/epoTO mn LnmU~tI'lJLV1t1'IJn'IJu:;fll-r.:J P. sinesis 

~lnnld"P!n't'll ?I d"Ull BIVlld"LL~::;u~~tI~lne:r~I~.:l~~viBnld"L~'IJ11'l'IJB.:lu::;nl-r.:l1(11t1l'ld".:l 1(11t1 , " 
flld"L~:lJelmlmd"b~'\J11'l1V1n'IJu::;m-r.:l l~'Umd"?l11.:lflll:lJI'lI'U'Vl1.:l1V1n'IJU~m-r.:l~~~fle:r~1 Lb~::;d"l:lJ~.:l 

~ 

u~~mb1(11~a:lJ5'U ~.:l.Q fi1d":Uflld"P! n't'lll~:lJ b~:lJ1'Ul~.:l ~mM til nu nld"f1 d"(11 n'U'U fl'lU rlllL~::;f111:lJ 
~ 

l~CJVlI CJ1(11 CJm.:l~ bn (11~'Unuu::; fll~.:l l'l~a(11 ~'UfIll:lJ~:lJ-W'U6vl'l n~ll d"1:lJ ~'1 c..J ~'U B'IUd"nfl'Vl'UB.:l BTVIld" 
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~ltl~(i)lltJ(i1l'lJll~tn ~..:lVll(i1<tl(1LJl WUI 532-537., 
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c:" IV d 0 ~ I.J

7.2 -:j1'Ul~tJVlVl1bi:'l':l:Ubb(1l 

1) '1JL(1VlJ -rn'ti1Vl-r~tJ lJru~ ltJnlru:uu bb(1~ a'1J'Ul '1J'lU'1J8. 2550. mJb~1~'UtJ1tJ~'U5 v , , 

tl ~ n 1-r\l bb(1 ~ n 1 J~'U'j bb 'Ultl ~ n 1-r-:J Ji'l tJ n 1J~'\J~'U~bb '\J'\J tJ 1 Pi'tJ b~ Y'l-1: ~ ~ n 1 (1tl ~ tl tJ b'1J(1 ~ 
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