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The study of coral reefrestoration by reattachment of coral fragments

in tourism coral communities oflkabi Province aimed to examine biology of

coral fragmeirts, potential ofrecovery of natural and reattached coral fragments,

as well as development of appropriate methods to restore degraded coral reefs

by using coral fragments. This study was carried out during January 2003 -

May 2005 at the southern area of Ko phai and Ao Ling of Ko phi phi Don.

The results revealed that high densities of coral fragments were found

at the areas covered by fragile corals or frequently impacted by stonms. The

average density of coral fragments at Ao Ling was 4.37t1.19 fragments/m2

which was higher than that of Ko Phai. Most of coral fragments were found at

(6)



2-6 m in depth. The dominant coral fragments were branching and foliate

corals (Acropora spp., Poites nigrescens and Montipora aequituberculata).

Survival rates of natural coral fragments of Acropora spp. and Porites

nigrescens, during the initial stage, were 57'72% and decreased remarkably in

long-term period especially for small fragments (<10 cm). Sunrival rates of

coral fragmants dispersed on sand were lower than those of coral fragments

on rock and rubble-sandy substrates. Fragment sunival highly depended on

coral spocies. Fragment survivorship of P. nigrescens was higher than that of

Acropora spp. Gemetogenesis of coral fragme,nrc was lourer than that of coral

colony in the nature arotmd 3.33-18.330/o. Averages of fragment fecrmdity

were 3.17-5.34 eggypolyp, which was lowerthan ftose of coral colony (5.9+

7.a2 egggpob"). Potential of recovery of coral fragments dispersed on natural

substrates was lower than that of artificially reattached coral fragments.

The results of reattached coral fragments of Acropor4 spp. on cement

blocks and dead corals showed high survival rates (6b95o/ol. During the first

thnee months, the survival rate of coral fragments afrachedon dead coral was

94.6%which was higher than that of ce,ment block (78.9/o). However, in the

long-terrn experiment the survival rate of coral fragments attached on dead

coral was64.SYobecause coral fragmenB detached from substrates due to

inappropriate fragment sizes,loose fixation and overgrourth of macroalgae.

Growtlr rates of reattached coral fragments were 25.2G77.03 mm/yr on

average. Grourth rate of l. nobilis was higher thm trose of A. fortnosa arf,

A. aspera,respectively. The prresent study demonsraEs that rehabilitation of

(7)



coral reefs by reattachment of natural coral fragments on cement blocks and

dead corals was a suitable technique. Data obtained frorr this study can be

applied to restoration, management, conservation of biodiversity and

sustainable utilization of coral reefs.
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rnrsfifinou flqilinnrrd lu,douuRrrRu 2s46...

e7 qoril1fit ouirnsrauiresrCud;inr.,..

(26)
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Uilil 1

o
unu'l

n r rurfl uumaun? ru rhffqrodlqr r

uurdsnriufl u: guufi ,r#fi orrududourmgnjr rsul{ uonrlndaol

n rruclrf,qurnio: guuu'nilum gm uas rfl u u?norfi fi aaruromnaronnirn rn

q$iqnlungradndaudrwuuu'r.#ruonulur.ualouuagrsrlrrrodudroo
,

rtnou{uuiniu druiuuurilsnrirlu rJrsrilalnorilu:Euufi ruarruilrdfi aaru-

ra mila rumtqimrngl fi naruqnaurlr ai uasfi neruarnrlfin duduiu 1 r 0{

Ian rrurilsnrilluilrsmAlmori'luurnrfl uuuun{urlgnril (coral community) rdu
ara

uitror d r a lnon oulu ra suuunuarjs n riliuilt (fringing ree0 du uinsr ti r aln o

il{nsiuniltosil$gndunrriu imn?luqnucurlr oftoruuerJgnrild.rqnlffi nr: -

l{rJ:slutrfrrrurueilgnrirurndu rf.rrfl uunciuinornrnmdrunr:ilrvul fl oviu
Ttutnanun?uluur{t uoodru, uoEriluuuriwiouiiuarrorr,nda.,,oru (rr:uf,nf,'

6fiu, 2s0,nfir eegg; Sudara& yeemin, lggl,pp. 135-l3g)

il n1riufi n?uualnrarw orfi r n: :rnr:rioudoanrrr,r,aiil6iunzruauh

rdu n r: ri oui o nrr d rrirq rJv nrilnuuldft d rrir tscusal nr: drmirE rh nrilrira{u
(snokelling) nrlFuldnsro (sea walking) rfl uiu 6lrfi rlfirinrioudorrfluiuauurn
rTuurrruhnrrrioufi orrr,orrnd, drnrrrisuduarfl ulrJlutrrluuutouiuuu rnr:
Inufi ldri ru'lfimarudluu otouirurn: fi os r oliuirururinriorrii oa ldurnfiou
rfi nln ri.rnahirfinnrlCouln:utowtittnnrillrnsm lauRrrodnaluuuJEnrir
dlldiunan: giludutduor',rrrmrruf,uirhidrnrr.uorrinrioudua rdu nrrdrrir

ErJv n r iluuu ldft C rti, tscrrrA) uas n l r,i rorir6rJv nril (snokell ine) ri rhi
:Jgnri{rdouln:u rr'oorrnnr: f,u dufiorjsnrirrsrsrirdl rionr:ruauu0rilsnrir
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@ | i cQyl -!,-e^----- '' 
a -J*t-g---------.--a t

$ o{ u nil o {t?t01m I l#ilv n r ilria n1 r t mflfn6tM10 uonsmfi il ti'mNlrturfr du

iliurunvnou ffi q ndu ilrrnqnr:oirJ; nr flr{ o nt m rfl uCu & riluarrrqro{ Rlt nu

rrasnultnnrintolrlsnris6ndrO (Sudara & Ye€rnin' lgg7,P. 139) nlrrun?utluu'

fi pauurilg nrisri{tlnrr:urlfirmgfi rn:rusirl 1 m{xUudrirlfirruarJgnd{lu

rJ: srmalyrua{luanrrdrdauln:u mvcsluu, {umiiudrlri fi r rmrnu flnnmilitorn:
j v iar a a a

rua v dqutn 6 oufl rril,s clyt! Rlrltilo{Tl 0

ruurilsnrilfi rdouln:ualrrcirdorrfi nrrdudaomrutr tulle Inuorfiu

n'rr,fi udufi rJnnquuas iruaulnlafi touJs nrildauiinr: fluriu{rruuhiorfru

ril fl rdu nr: un nril o (budding) nr: un nfint oliu rirurjs nril (fragmenation) nr: -

rrigrfi ulntollnlnfi fi nr6o: oao{ rfl udu (t::lf,nd 6fiu, zffi,urh so;

Highsmirh, 1982, p. 207)nr:duf;'lro{nutr:un6toltrurilsnrilii,Arn',otf,

orrrvdorl#:susnorfi ureuruurn (finfi Iffi lruilrgfiil i, 2vl,ufir zo) doorl,

yruloluxolurludlunr:iaudur{uurilsnrilfirdoulnrladaoiiim 1 tdu nr:-

drorlqnrJrnrir nulfiCudauiudadourJgnrilalrnrg uioufi tdntrnnnr:-

ri raru ru arJ g nrilfi duii nrrndlfi tsdaulfi n: g u'ru nr :durJuurils nris'l#laar

rloua.t

nr:dur!,rutJvnrirfi nzrurhria;rln#ulr,,itolnr:dur{ninurnnhsul
iSer.Jet-.J-a

msra nrrdiunlufr umriqri oqrfr u:nNilsm uau n'rt oqt RunlumalRilaloil1{r2R1rl
o s u A aae c, -, ---€- ---.4'lums ra lmu n1, innr: m itorn: fr lii?inluns rauio nrr ilurt: guufr nai x 1'[u

,r,ur.r#,uurilgnrirdaurf'utr,iludolorf;o{orynvriulrumuivturarcnifi fi

n 
T ru g nCor uas ldiu t l nnr su?u nr :iflufi tilu : s uunruu dninnt (Dtrarte, 200q

pp. I lE-130; Bellwood & Hugbes,200l, p. ls33) dqdu6lirrfludolilnurnrrfrur!

ruu'rilgnrirrCotrtlddoryudrX'trfi fi ntudrfiqian:uueunr:dnfi ulttlunu
ruag nr: rirrunumtnr:irr 1,ConltrqinJvrinornruurilgnriliolil

uu rilg nlirhCuii iruinn: gii fi Cudurndr t t.s nr: Hfi larun: Inutnmv
,iataaAotA

odr$luirmnqirmfr fr fr$ifrufruunJgnri$J:$nor +.oz nrrmfiIoun: (rnuil::ru1,

zs4z,nrir t r r) ldiunaruau'lo'ludrunr:riuodr.,,urfi nr: r{rtjldrj:slutflu
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ruu'lil s n r fr u 1 nu 1 0 lduri nurfl rrirgil g n r iluuul{ft ri rrir (scLJBA) uas n r r dru-
tn

rirgrlu nril (snokellins) rft iiorr rvritnahlrfinnr:unnrTnuavntruttlunrsdo

ils nrir t r nrinri o $ii saldi ru (uq u n n: nor'nriu i, 2ilt,nfir ea) dodu ri.r ilE nr il
de I e a , , la d. r
fr rilaTuornnr:unnrinnrnfrrn::urirr 1 rmririidorflucirudrfiry'lunrgu?unr:

durJr ru arJ v n t il (Smith & Hughes, tggg, p. t 47)i'l rfuo'lfi na ru { lfl u rsdo $i n r r
rj:srfiuan'milsnrir R?ru?fulniu f,nunrnlunrrduienrutrruufito.riurinr

rlgnri$rnsnr:f,ur{uuarJgnrir'luCrii d.f.rhifinr:ilnurif,orfiurfiunr:durJuut

rjs nril lnol{iuciaurJs nrillul: :una'urdnf,nfiuCu (substrate) luuirmnrucil
-r--d^-],--9 i a.r. .7i, J a aa I
riouft urillilinn:gii nr:Tilulunilfi rjuriunr:itnurf,aiuur frnunrnlunrrf,uda

nulrrtu'rr6to.riucirurJEnrillul::unn'ungiuGiruilgnrildrirnr:6a6ndru
a J r a -qrln: afidro6nfic n a on eumnu'nrmgifi nr:fi ,uu wculunr:durluuarlunrirlas

nr:ririuriruilsnrirurdafin f,uCu do.r,fl udopdug.i6u.fir#rdzurlgnrir
ruasrunfi Rii nrrfi ruuwaulu nr:durluuarJ; nrir Inunr:ldduciaurjs nrir
naoa 0udlurrorirhlrhvqnfidrConr:oqinfungnrr f,nnr:uinornruurilgnril
i o trJri'r lu fl o 1 riu uas o u mn

ingrhvasd

t . tntoilnu r nrr cfi ilsa diluriu{ nr loiryrau In nrrun nto r fti ua; dn: r-
da!

nrr : oniTnt oliurirurlg nril uinornriurhnrilluluriwioqiimtolflirian:gii
z.rCoihurfrnunrnlunr:iud:nulrru,a-ts,riurieuilvnrr-ruas

duciaurJv nrirfi rfi rnrrilnin (reattached) CaoqrJ n: oiriru6a6n

r. rriioFinurrnnfinuo;ffi nrrfinruuaulunr:durluurrJgnriritrdorlmru
dao n r: l#du cieu rJ g nrir

do
+. rfioirn: rg#uurrrrnr:rirtJlf;rJ:g luililuu.itornr:f,nnr:nirurn:

luuuail g nrisuas nr:iiurJuu arJs nril
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ouu6gru

nr: iurluutJv nrislnunr:liduriaurJs nril druii nr:dao6o6n lvrfi rhl

rJg nrirdudrldri rndr nr: rlcioulfidudlsmrut: :utrG

AE'
$outrnnm?eo

nr:it'unfidri.r,rluiinurnr:durlruailsnrillnunrrl{iiuciaurJsnrf I

fi r nrr 6lnu rrj g nrir In ornu tv o tirl8llu n{u ils nrilmr rrnt (Aqopora w.)
u?nuuuarJs nriqlunnriqrioudortorf,tuianr vfi dlrJsnril nciudtfl un{udnu

ld.i r o'Ju n v m du n rriu fi dnu or g rfl u fu firu ua u il u n t t r rn nrin ldri'r}Jiill nr u rv au

'lunr:ilnur

AvJ
ug'mflililtoil'lu

Coral ilsnril

Coral reef ttuailvnril
i r r - )- s I aa - -4-^--dCoral fragment 8u d:u rJr nrilfi rino o nu r ornln Iafi rfiuaru r: n tn do ufr

ldlnotr: q n: griuol n: s rrdrilrtavfi turnnarugrrhirfiu

ts ttufirun:

Fragmentation nr:tinoantrnlnlafir6u

Rehabilitation nuilurt

Reattachment nr:rirurrfirtffiaf,nfrudurr{16nnfundl
i t daao a I Aaao : tGrowth UIAIilUTU tUmt0tlfltltli?n ilr0fl?Ul,O{d{lJt?nlilUt U

Fecundity narunntolhi
A aaaMortality nlrn1utl0'ifl{ut?n



ng$8 $r00 $sru sFc nt uuol 
s r,F,p[ s r u s un suro rf,-g r s Lu up sr u

$*ru8Frrur[rngcrung;grulhcprnglosgsruu[rlplpuftopugtucr]ru, .€

uD$numrtgl3ru rlrcnrr[rnp sru gguogr,ru ne uG uu roBr]Glr

-3[U sruUO sLUsurn]nt]rrsturlsr,tupnulnguftopnp sotm]or su}tnnl].l,Lu sF

rbuructEnU$[gggfttu}FtusFntPn8}oJUtpnEgtunuttuoupuftop.z

uuLnonl ropurtlsg sunras su uu nsl8 s,F, ogn trr uuu msrm gU

n;ru,pnrlnpuft epn[r[ts0]p r0sr]olr]prum[*ruepnburucrsr (ouaufury;

bttu 3FrcPn8b0fu0r0 8 3usmr s[u*un uu,[ fbl]o[uunrcu ur&uo 3 grur sup (

lqtngru usr lt5l,stu u1 nEfo Eoi sru ulsru ngrogr nu [npu ft op' r

rlp[3or,r.urusrtrBl33[r

$opn prgngu ft opneuouuu!,trsu tmnm nffrrrufi,r stropr

EU$E][8 grEugsu nurol33[rltnprucrgrrgfr0 sttto glt

tPu sumNstulpulqlecpnfruegroulpnpugsru rarpren[



unii z
jj

?rrororrunffi,ado.r

ce,a
amumlroqotu?filu

fninumranflfif,ndrdumrroqnruilrutolilsnrirufiq (mra roa) dl

riluiYnflrifin:v6nduudl (Veron, 2000, pp. 8e) alrlld ftd
Phylum Cnidada

Class Anthozoa

Subclass Zoantharia

Onder Sclemctinia

Suborder Astnocoeoiina
o a! I a ao t 2

iYn fl u nrju tis u zoantharla fi dnuuEriu 6o uu miiri ur r ruo {: ourJ rni
{ruau e ttuuionigorto{ 6 rJgnrilufiro{luduf,u scteractinia dr,flunand

af irla:rirurirdrilucr:ilrsnoufi urJudurfl uxru:odurdoru'odudouriu

ir?nurtoulsnril

{nywizhlrr,rilsrnit
rjgnri{fi riauilrgnourtrfiqzcitudoln:$rfi-urluuur*Jurtutorda

rJ; nrir fi.ruan rluo ur l ciru iirilurdordoiarJ y nr ir riundr In a'rj (poln)

ilrsnoudaorjrndlriludorrflardrhlludodr.rnrulu 6rfre fi uumriu.rriiurr
Inu:ouusiaslildilil.riao{nroludoffi urJudrHrirtordororrundrquriuurrfl u
n r s u o R uu nril n rolu riod uiufi u rJ u d 6 ond r rdrjdr (septa) r:' ol : r urilu iafi rdr nr
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J t j J !n--.--r-,------.-i-.^l--^^l-*^ ^^^igudnamtouiol fi pEuonattuuneuinciuuurufiurJuo{rflunr;1n pfi ovo{16

drrrnriuJrntor'[n6rJ In:$mfiurJudrJ:;nouduurrfl udo{tourcin;IndrJd

riunir no:oalari (corallite) rJsnriruiarrfiniidnuusto{Ror oalarirrnniufiu

lrJ lurlgnrirudnslnlafi uiagfioufi 'tudrlo{rfluiru?uu1n laoiilnarJfi ,fiudo

rdor In drfiuu ua rfu6o In6rl o {: eu fiu rfl u nci u nf oiiii undr In I aii (colony)

unriurjsnrilriiolhid*r riu rkmilnonrfia (mushroom coral) dlrfl urfiniioli

rdua t (solitary) 6o ri.rfioufio{rfiollnf,rJrfioa (Veron,2000, pp a7-56) rjsnriluci
-lt.,

n s n?ilul o gr ?u nu rs afi t lnr laft llu trrlfi u {u (calcium cartonate skeleton) tfl u

trrlnrdm t udeuirfiarouJEnrirrfu r niu ilsnriwrnl't{ ilunlilcusl rfludu

lunr: iruunrfintolil;nrilrt{,tf, w6orordnuorrtrrln:$urlurrn;r rua;t6un

rorln:mfi rnoroalarirflurdn ntuduauorirwrdllunrrttunrriailsnril

drriu {iihifi nrrufvrmdnroq n:uinutouJsnril 6o nrurnm?f alwoltrrln:r

ruagfidumslnlofi rjg nriltfiorfiorfiu dlarrr:ornj:fiu}Jnruitof,gilrl

anrrurmdould niu ils nrilurwfiafi 6lfirudr,,urrurluuirru,dri ojrtlio

nduf,n uirJsnrirrfinrdo'rfiudnrno{lurirf,nriouiraorfi drrh.,noduurosfi fir

rdnuos6 u'l trrJnxuurrror'urioluurm: 6orrn!6ou trrlnr lornltnlrJdu fiau

urirruu rdsb?ldiuuarluiitinldrrndu c?ruiutltouJs nrirriurinduo {fiun2lu-

r{uro.tlc.radr.rfi ldiu rag: miaqto{gttumai (zooxanthcllae) uaririlsnril

rJEnril6uorrrr Iaolluurniuunalrinoufi ,iuouuuu{lurirriu{rrJrn
J , --- . r Ja aa ia t

u o nc r nfi rh nrilft lfiiudtr olrf lmrnarud roartd rutgadr?iorfr rioafr rE undr

guwu rm n6 (zooxantherr"l rildlurr,, u d, v o r fruo {rfl u 6 ru tu u r n n r ulu ruio rt s

torilynriquirasrfirur?ruasum: nnruln:qcir$urlutolilsnril aruirotuld

.uoqilurrnrJs nr il niu frrsnrfuouln oo nlli lumrn uavrloauln lunu dlm r rgf

uaqrdoair{o1r,r'rllasfiuirururryad Inodrjsnrilogldiudlro'ttf'ttiiarudro

afi rdudT o ruo.rndnurunr:dlm: rst{tta{ro{tll$u,na6f,oriorral#dntrnr:-

afrrfiurJurosilcnrirrfinlddadu6ndro rJsnrirdiaruirodorffoogiiut?q-
lo

rfiulnriofirriluuuailsnrilld 6unrhnrflrr.nddl hermaq,pic coral uorlunriuii



il;nriqurqrfinorrruluddn urrqc'imfisu osfr nrrcirfiu{uld{r 6lhia1u1:o

ri odrrilu uu tJ s nr il ld 6 onrl g n ril il r g mvrf i r ahermatypic coral ( ao rriuif,u

f,rinutrrnvil:sumstaqrfin, 2538, rrir totr; veron, 2000, pp. 2l-57)

aarcolarl 

-T

{4
I tt>tl

i+\
,..'f \.

- l 'l

nrnt I frnuorgmtnroinrnroldtrjsnril

r'lr. rrn corals of the world(p.48), by J. E. N. veron,2000, eueensland, Australia:

Australian Institute of Marine Science.

t
I

rli

a

I

.f

I

f

F,('l
l,r

,'(

illflIl
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dna uv gl nntas/sR ffi fi orrtf, ut alafr

4. foliaceous fi dnusrs rfl uudu nuudldau fiu o {lu uuT u ou

r r nqu dna Nt or corallum ld corall'm fi J rurf; n r ctrr iudnmrs f,u Cu

aaa'

Iuuuunu rttqrnulntarilgnrildo{rfl u InIniifi rnrurruuft d (veron,

2000, p. 56)

I. massive fidnuarsrilufiou firtol corallum oruiouniotlttu

2. submassive fi dnususlilu rlsurtuu fi'noI corallum orcEouuio

xIl':s

3. encrusting fifrnuurrrrC, (subotrate) iiroiqriulno{ corallum tilu
.aort

uflulrl{ 1 oelnlsnlJilu

Inoro?qur

I
vA
NUflU

5. laminar fifinusrsriluuriuttuu ld corallum figrurf,n 1 druiuiinrnrv

6. ramose fi finusrsrilufudru

€.vJ
nttflunuq

rjsnrildur{u(ld z fii 6o uuuorf,ottfl (sexual reproduction) uosld

orfrorta (asexuat reproduction) nrrfluriu{uuuorf,ornmsfi nr:riomtryaridu-

rf,u {n r ulu a iur g duriu { Gonad) drft o{lu ft -o*t"rio lu n r: dufu {a rtfi

nr:ilriaurEodfiuf,u{o onurrJfiauinruuonuavroirgrflufradou (ptanular tarvae)

niofinr:rimurfrrdounrulufi'ltolilsnril (brooding of planular larvae) ttaufinlt-

rJcioofiadouoonxlrdlrrnnr:rlfiauinulu drnr: dur{uf,uuuorf,urnniirfo,,r,

ruunrilfl (gonochric) 6o fi InIafi nra{uaglnlafi rilflrfi urunfiuuoursilumalnmn

rudq lu ui as In I afi uio rfl u n: u ril u (hermaphrodite) R'o n rulu Ia I afi udr 1 ui as

In 6rJ fi fi rwo dduriu{rnafl taril fu) un g rqa iiduf,u{ut arfr u (hi) (v"-r, I e86,

pp.45-53; Birkeland, lgg7,pp. 175-189; Wallace ,lggg,pp.26-39) dllrlrruun'r:-

duriu{tolilgnrilunnirrfiu}J'[uuiagru'eInuursru'negil.iouarilfuuaglri

oonulFrtTufiulurir urltfi aosrJci oorrrfl fuoonulndudulddil.ro{nruluderfi u
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f,adoutorrjg nrirdrfindudqfi r,u m I -3 fi a f,run: tg.ioraoutjnru n: s,,uri',,fi u

re oflRliluradouunEdufi druurs auovlftiaugruihrnrgua gcfi $urJu du
o 3 a A ) .r -.o rt

rdrmnriuiuiuafirlnfirjluilInunurn nilrlo Oudaing) ornlnn'rjrfiuounarurilu

In I aii waltrce ( I gg9) nud rlu Ina' rJ r,o.rrJs n'fi t toopm dfi ntrarl : oirsii nrr

r{aurrsn dduriu{cirulnqilav, o f, ri o urwfi . z of., rar rmR'rrilnurrJs nrir

Aorym rfo*t gg ifi n mnrirlonnudrnr:fiaurrsadduriu{roulv nri.rluaqo

iou Ar*pro (AcroporQrfindunrulu mesente,ries [avludqadoo Acropra
o J - t . i, ) '

Q s opra) r s rfi aiu'u uingr n:u ri:u fi i o o o RU m l n mesenteries rft fi rJ g n r il Ac ropora

q nxu'nfi ;lnu rfi nr : tluriu {rilu uuu n t E m u (hermaphroditc) 6o rn afru a r ur arfi u w

f,au rrrya r{dluf,u{lu Indud odu duryn dilufu ftlfi 2 uuu 6o oro e sricr u rlu
- l. o, a c eo Ct, e s J v s

mesenteries fi i rl fiuuia lu mese,nterio fi dr,nrs fi lC nr: 6ruilulmsnrr nemd'r

tioufi 2uuuR'orurorsattdurf,u{lnrkiouoonurlvfi nr:rl6'auifiuuasriour
Jrrroi

R ruu o n fr I cgilunnrv lu aq ad o u ft ropora (AcroporQ riaulu rrqa tioo Acropora

(Isopora) InirJ ogil.ioorfiouuiaritfuudrcs Haufiultdo{nroluror ln lafi oau

e^tcrrrouJor
ruasnr:fraurrsfinifunloludo$m: sudmdrfrr (coelenteron) ornriufrrtiou oE

r{au rludrrjsnriliou rrfimhifirdsufirsrjdoooonurRuu on

rhuiunr:iluf,ufiruulriorf,onrmfindu Hunnrrua nrirruorln Iafi rJs nli{
a d r -{ a cr u t A

ffi on{usnlt{stolttgmntlnnlttun?ur'tnrJrrunNnuRltt lTu ill$tasRciu

rfl uiu uio o rnnr: n: s fi rm ur1 ud niu nr:drauorio nr:rutou uas du fiarJs nrir

rfl udu drilgnrirdunnrinnrcirdorrrgarur: ofiiino{ronuavrrio4iulnld
3.a
fr'rnunr3offi nurlrieulaucrur:onriuuruil jnr gororiu{lurilCEn (Hishsmith,

1g82,p.207-223; Richmond & Hunter, 1990, p. 185) uasnssuaunr:rfindduo{fiU

grln:ltorln Iafi rJg nril (Wattace, I 985, p. 217)

, uo.lodqg nrnlu nrr 6luf,uffi nruun nf rr riuCuo{fiuanrnnrqfi nranf

rrasileilufiqrmdouiir?fulsrru (Birtelan4 tqr,l,p.l7s-196) Inurirulrqirlvnrflev

fl urTu{ludaqqflouriolu lfin6 mr duriu{rouJvnriduuirmdmlmtnfu

rrrufind 6fiu (2s42) ldiinurrlsnrir,r. hyacinthus u?nornrgdrmturasmuu n



ll

u e a I 4 -r--t --!t--i^-.^^--i--^--4 t r lA a, t
f,ininraqE 6lnanr:finurnu'irrJsnrirfrqaouinuii nr:ilcioursadfiur{uri
c r a o, aa { c, le o, l. 4- qa

ludrudou qunr{ui ilud'oulquR'lflU uas nuTlnlu'lruaaduilu{ wU nlIilolul
a a o f, ar o .t r -.1- -^i-^- --^ -^i J

rYtu{t:oumg? lut{u{fl drriurruailsnrtl luurt?olltvrarhdunrriu nuqfrnh

f,u nfrumQ a (2 s44) ldri r nr: ilnurluiils n rir u?nou tn aurYua r f,.ru inqrfi n lu

rdoufi urn u 2s43 ft dounquRmu zsu lafirnt: itnurrJv nrilriqrun r atd

12 ru-A rJ:vnsudau rlsnrilluetf,Acroporidae I tfin fro arroporo aswra,

A. lomosauAU l. austera fldfaviiaae Z lfia dg Goni^t * aspera, G. pectinata,

G. retiformis, Fa,ites halicora, F. afiita, Ptatygra sinensis $AE Fwia pallida lldS

rldpectinidae 2 .rfin 6g Potiriopaonialldt, lttycedium elephantorrr Inurirnr:-
detrfiufiaotiHrlnuu?ilunrillurr:ufl Aumt2tdoun?ruqntorhi dalnor uav

rqfi nr :unr:rJrioumaddur{u{1u{nnaor do.rorunrriinurdufru dnusrs nr:-
AetAa-r-i
duriufuuunrvmofiiinrrneuntuuon (hermaphrodite broadcaster) totilsnrflri'l

I 2 uu^n uavdaurar nr: il ri o urrya ddufuitvun ni m fiu lu ni asru'n I n urJ s n r ir
G. aspera, G. pectinata, G. raiformis, F. halicora, F. aMita, P. sinensis lldl- F.pallida

rJd o orsadduri'u {ludr lr6ou qu n rriu f,ft r6ou ruu uu rJ g n riqrfi d A. aspe ra

rJ ri o u rr a ddu ri'u {lu dr u6o u 6i l u rnu dun'o u Q a mu ch u iu rJ s n'ti t A. yo r-os o

$as A. austera rJ ci o urqa dilurYu {lu rdau ilqflin ruu uav il u n r il P. paeoni a ud&

M. e t eph anrrru, il d o urry a df,uf,u {lu r6ou fu a rn u rii u u6ou rd uari r rfu I n u

roai<deeJ
ilsnlt{qnlunylflnuriiaaruduriuf,rvndnnr:ilciourqadtlufiurfrfolu*ro,iroo,iu

tt{..u-A
uns {irt t t: u 6q,1. wrrerq A. fomos a ttnsils nli{rfi no'u1 fi or: rJri o um dduri'u{

lurit rrr u s-s d r fi rfi w A. aus tqarfi uwu'nrd urfi rJrio urrya ddur{u {lu ria.r {r du
f, a v a .. J, o J a 2 ^ '6rrjv nri'rrlndnrlcisorsad6lilriu{uftn:sorfindnn6uilrsur il 2-if,afu r

u onorndlnlafi to ujs nrirrfinrfi orfiufi ntuunnimfiuluuiro{ R?lunn

to llri nlnt u{lunrrilnurfi iruurrudm?luonrorlrirJsnri.rurjr riunrufl of,u

rirl 1 lduri turatsllnf,rJ Cruuilworlno'rJlulalafi orglnlafi narr{uro.r

tilnuu nr:trriuuildud ,flrd, (Sznrmt, 1986, pp. 48-52;ran veghet & Batq t(Ir4,p.2z9;

van Veghel & Kahmann,1994,pp.22l-227; Ward, 1995a,p. 193; 1995b, pp. 87-90)
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aac
n?,tetrytnuM

nrrrtiqrf,ulntouJsnrilfi nrruunnirqfiuluudagrfinrJgnril uagldoln

finudrlgnrirlfinudrfi nrltiqrfiu Inldriendufiaoau r gfi rl?ilJg nrirrfinrfu

niapfi ulnhCudhnildotiruenrilrogarurrorlnaqrfriildrrnndrrJsnrir

dndu6ndrrrf.tddrfiuilcf,sanrnuradouiiarft uldrrriqoruqu'toorilnr,u,,u,

rucwdm Inown3tgrfiulnlffi luu?nsrdiirirasorailon?r anrnfiousndou-

drur{lriofi nr:nJduunrJarfiouuln nrrurfi rto.rrirrioufimgr uaviiualadm

ulRron?r taorriuifruf,aiuuruasilrgurnsmqrfin, 2s3g,rr?r t o t r) Iane ( I 99t )

nudrnr:ttiapf, u Intouknrirluf, n1?sn?rurni0niirfinrrniliurorn; nou nrir

rhnrirfu firu (uranctrind ncilrknriruiu (foliose) nciurknririldlfiru
(subarborescen0 nriurJE nrilfiou (massive) novnriurlvnrilfi orfloo{otir$cru

(free-livind fidn:mr:roirgr6ulno{ludal 0.5-8.7, t.4-8.2,2.4,o.g-l.4uns 0.2-3.5

rsuBrun:iofl

ornnrr ilnumo{ Yeemin ( I 99 I ) nudrnriurls nrildsu (massive) uos dlfiou
(submassive) fr dn : tnr r roiqrfiu In,ndo t.o t -+.og fi airunr ciofl drfi dn r rnrr-

aatlr'
roio4f,ulnirrrirnciurhnrilfifitrrlnr.rriluuuulfr; (dle) uuuuduuur (thick plare)

uuuriu (coryrrbose) ua guduuuu (taminar) iifi dnr r nu r#ap6u lr,q d, z. r-
46s6 fiaa'runrisfl

ootuRlnuurils nriluasarutriisfi ret

ruailsnrilluilrurirlntduurhlursiin'lrurdoulm:urrnrju#ocl,nqd

r6n o rnil r f,un ru r : umf, niu n r q rJ r r n gnr r oirk nrirr{o nt rr (coral bleaching)

nrr lnrifrutillrdro,.urdtiluodrurn nr: lroruoririaarqiwm nr:udlCudlnu
rrrrdrouasilrunsm riluCu uo s rrnfi rnr: ut o{uqud niu nrr r gr0nil ar auorf o

nr:rirrir rionrrrio,nrrdu nr:ffiuu0r nr:rfiuidf,inluuurrjgnrir nforfiorj:gur
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n1:rlniorrir ror ti'tt ratdltoltrrr rfludu (t::ufrnd6fiu, 254o,rrir e-rs)

n.lrurdoulilrutorurullgnrildaurnmqirr r ntcinirfintjufiur,uarJsntiqluuinst

du t tollnnniufiu Oollar, 1982,p,p. ll;Yanazato, 1987, p-289; Jokiel & Coles,

1990, p. 155; Sudarq Saninvongs, Yeemin, Moordee, Panutrakurr, Suthanaluk et al.,

1991, p. 107; Sudara, Yeemin, Nateekarnjanalarp, Satumanatpan, Chamapun, &

Amomsakchai,1992,pp.6*75;Glpn, 1993, p. I; Browru 1!p7,p- 1291, Connell,

Hughes, & Wallace, 1rll7,p. 46 l) uurilv ntilfi rdouln:Ua{oltfi orrduf,'lro{n'lu

f ,, unle uiouqudirfl udodaulunr:frurJuutJunrir drfi urorrf,iiarAaJtu nr:-

f, er:sn 6s ( I ) Ionralunr:fr udaolnru! r tusti tzl rgttrnnlfi ldlu nr:durJuu r-

rJsnrir (3) ur{urii rrfl udouiaulunrsuaunr:durJuumJgnriluio hi dauiila

(4) ntu{rrflulunr:ilnuriiufiludrunarrfCulru uostmnfin nionrnlu lat

lrni f uas (5) uluuru n1521{lt}tuuasnr:f,Rn1, (frtxfind tu'u, 254l,nitZZ)

fin6lr6 uurJ:vf,vri (zs+r) rirnr:ilnulnanrvmuornnl:riouiiuelu

uiraorrJsnrir dursiarurirgnl#rConrr rioudualudal:s0st?alulauruttnnirr

fiu uagiiirururinriuodururnfiogunng{nfiu nuio,{: ounlrunnfintoqilsntit

lu {ruruiilnf,rfi u fiu luuinsrrirdurindrrirrs6uuagnttuuuurJv nr frri r1#
a a a I s , e -r a -- -i-<^ 4^
rnnn:rurdoiltuuln olnu:olr ouRltuf, nlinto{ilun1r{ulnn?lu: l?uu1aR ${

nudr ln lafi rJvnrirdrfioilrguagunnfinluuri avuiraorfi nr:duf,'lt oulv nrfqdoo
A a e, j JJ.r a ., ' e-- , -^=-^i---^ ^ulnruoliluufl urunnnoillu fl rf tun'r:iludrlnur rutoruitrotilgnrflriquun

n'nornrJiurorilsnritfi i?ndrJnoqrdrd,f iududlo'oldirriouurnrdorfi uufiu

rliuronJs nrirdgnrira rutJluiaura116urfiu

Hawkins and Roberts (dmdllu uqua n:nfinriui,2s4l,nrir o) nudrlu

ttuil?tufl 0 nr tu n 1r n 1u'lu'lRtunnn?1Urdoil 1unousnm {u1nR?lTluYlYlunlt n lu l
fio u Inuuunrfl unaruriluu rs s il: smm fio nrurilun roioln Iafi to uJ v nrfr

,
rJsnrilfi iialdnqnriounnoonul rrruilsnri.rfi nr:6n6nf,uf,unsralnd rJsnril
arrsatJ
ii: ooXnoaoruauul{ciautoulvnrirrfranr:nroTu fi raoandorfiunr:ilnum o{

t.

Riegl aod velimirow ( I 9g I ) ldrJ r slfi uiliu rornrrutfluu rw o r rls n rfrlu n a r ufi u fi
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il 1{n our?rriororusrauallu 6a: rroauas60rld nudrt*iudiffi nrrldrJ: s lumi

rrnils nrirumiluR?lurflut rwouJv nrilurnndtorirdriurhf,q nturflouru
I I .. a -e, i e - r t r { v
il{?runil0Ril{mailu Ro nuunnrn uouotfEnillu (nrrl0xuufnQU fl{Rllrmn?in

torilsnfirflunarurtlunrofi rulf,riouiiqa laoruurniiqnluiamrruiin l0 run,

aarurtlorrutorilgnrirduo{dutrrln: l ilsnriruuufu firufi nrrunnrin

riorflumoldurniiqo (Hawkins & Roberts dmdllu uqla nrnsinfu i,2s4t,
nrh o) Liddle aod Kay (1987) rhnrrilnuuanrsilutomrrmtuudrrkndlfirnrt

Heron nHn ouldrofl ru2rJgnril creat Barrier Reef iludrtrilmr ul o uJE nritrilu

dnu orgfi drfiodqnii rdutdoldu nrrdumru nr:mt oudriiu?nsrdruuonmil ru?-

rj;nriruu?r'ru (reef flat) nudrfi nr:analtol{ruaurJsnrilfu rhu uagrdoihur

fl a n,s ilu 0 rnnr:ffi uudrrj v nril + lnt'n Cuilu rJv nrir uuu fu firu Oranchog)
aa

3 rfrn do Actopora patifera, A. millepora, Pxillopora damicornis [avilgnri.l

rtuuf,ou (massive) t n?n do portto r,rpa nui'tlunciutoulgnril;ildru Gmnching)

A. pa tfua las a millryra fi ntumum rui o nrr un nrinElfi qnua;i rfi rlnn r u ri rdu

nr: t tnntinrolils nril6orilut ueu nr:dniryt ol nr: duviufuuuhior#ourn

l u rJ s n r il r o rurfr n (Hi ghsmith, tgu2, p. 2o7)iu ehu rJ g n r il s r r w rfi n tiu ln un a'u

il'tq; uasn'tlnlril:rurro{dR'momrm?onm ruR?ultn?tinur,rrrioorrrufiuu

uuttuailgnriltolutludo'lu#'irrJsnrirfi ?inoonurnurrora'ulnluliluuunrr-

duriu{rruuhiordfonrald ucidrilrriuilv nrirfi w rnrdnriu }Jfi or6v}i
arurroo{:onld (Liddle & Kay, tggl,p. l; trGy & Liddle, t9E9, p. 509; Talge, 1993,

pp.t077-roeo)lunciutolilsnrilfu drunudrrcruiiunnrinrrnnrlrtuurirtol

ilsnrilru'e- A. millqom finrro{:an(rEn ui p. danicornis inrro{:onrirqn
rirunrrronlnritolrJunririiqniirnrorud't A. minqora iidnrrnrxonlnri
q{qn dtu rt. pattfqa t?tr poites lurca fiila:rnrrlonlrririrdqn (Liddte & Kay,

1987, pp. 9-16; I(ay & Liddle, 1989, p. 5@)
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Highsmith (l 9E2) dodudq,nqirnr:rfinduciaurhnrilo;drfirgurndruiu

r1snrilrfiefi fi dnrrnr:nisgreulnrir roirgrfi ulnilrunarl uaglnlafi turnlnqi

dalorqfiuura nu i?uriufrruuorf,urnnrfi adu{r (8-l 0 fl ) d,fiuo,irn:ounia

Acroporidre riauluoj nr:rJdooldn:soru'lu,riarqEnrrf,uriu{dfiirfinttarnrral

tnrstoqfraeigurlou (Cox, 1993, p. 513; Wallace, 1985, p.217;Richmond & Hnnter,

1990,p.185) t r
nr:iinu r nr: r6uduciruils n lilllas dnt'ln1r, oRto{iu riaurJs nr il

(fiaementation) o'odrtfl ufirrhdnr: rdau In: ullau nlriuf,atouJ; nrilddrftg

(Smith & Hughes, lggg,pp- 147-Wal Rinkevich,2000, p. 807)

nr:f;lurJuuarJsnrYl

n: su?u n'trfrurJuurilsntiqntut: rurr6fi uaruuuuriqlnt iiorf,orua

lav [j a rfio,n#.t1fiq lduri n rr rfi u In t ol In I afi (vegetative gowth) f a unr r t tnn-

u ri o (budding) n r : fi n o o R o r n l n l a fi ri u dl ci ru t o l fi u rJu r ra v ruio rd ou a s rlsuu r

rflu IaIafi lrri (tagmentation) fl'tf fi qnoonurntrvciautluodudurollnlafi r6u

IrJfr'nru1ilulnlafi lnri tporw bail-out) nlt uEnoonurtoqdaududu,turr'urlu

(potw) udaolmlgrf,u lnlofi lnri tporvp expulsion) nrraft lf,'ltiou (planula) Ino

hi o rftnna rio pathenogenesis uou fl 'tr alrl frrd ou (planula) Inonr r rJfi aui uio

Ioonrrorfrontfl(Loya, 1976,pp.278'287;Highsmith, 1982,p.207; Stodda6 1983,

p. 279; Yeemin, t 988; Richmond, 1997 , p. 175; Edmunds, Aronson, Swanson, Levitan,

& Precht, 1998, p. 937)

ruu?mNnuiu4uuals nrilrfufi r,raroii du o{ fiucnnrtofl qrn inqrJ:vawi

Inus rfrodug rum rrdruf,rim uruu rrJg nrirrfl urnordluntt tn'onii fi nrlu au
j a r :l . ttyo r r v - q-Y.d^-.d
fi qalu uias n:fi rdu nr: hidrtiourJE nrfl a trn lulo{nrur t r ut1fr nr:lffrufr

(artificiat substrata) urifrrtiourJsnrirartnrsrfiofiaurrflunriurJsnrillurrusul?
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lr.
n1 r nu slaulils nrir lu#euJfi ffi nlrrdlf lfrrdourlsnrir hJmlluuu ?ilunti{

nr:drsrJsnri.rrrnCuddrvldiunanrvnulrjriouuEuuinordrdouln:udu nrr-

ririudauil;nriworrJsnrirdrfi ntjunrrtrrunfihJdnn'afiudu(s,bstrate)

n r : ldn: sua h{fl rnrd uef rhilfi nnr r aft r fi u rJu uo gii du r ddn urJa r rio
rf,ru u r e r ntn nu'n fi r r du h?fi a ar I ru u rg du u 1 n tiu (y...in, I 9 8 7 ; Schuhmacher,

1988, p. 379-380; Ye, Alito, & Gomea 1992,p.91; Richmond & Crolbuu, 1996,p.lril1'

van Treeck & Sctuhmader, 1997 , p. 287-291; 1999, p. 7 5)

nrr drurJsn ri.r,Cof,urduaudouusuuu ril;nrirrfufi nrr ilnuruasiln n o{

ur,,drrfilurlrsrnmrosiNil: grna dwiu

siriattanachai ( I 994) ldrirnr:itnulnnao{r1r?tRu'Rua;iinr:fi mrrsaulu

nrr frruiltrnrJsnrittniorirllinuruasdouuryuuuailgnrilfi rdou lvr:u u?numrs
-av_oodeoa

d1n lnuflrn ruo{ilnm ttasmtuufluf,l, drmoriafru iluinraqE

Erila lonrfarm'n, :.o. frrirurf rnarorind, rzrrfind afiu uavtfiu;r
m:rmiun i Qsql ldfinurnr:6rorlqnrJrnri.rlufiiuiino.rfinrio rn'odrf,inilvnri.r

o rnuiraorfi rrfi nr:1ao oniolrirl#arur:o: oniinld uaEdolurulururk nril
luuinoltntolgrurindodnfiuh?fr anrurddu Inonrrrf,eufiaurJEnrfitu m

rr?u ni ru Eu tina r.r In laii zo-go rqufi run r fi uiwrh: o ofin hiri uu fiul ru iruuC
)allat
6'rofrnuifirau iilrcrtr:odrurjvnririfourilu 6r uuu 2ffi InIafi rJsnrilfu ,iruru

ao fu rJgnrildau I IaIafi tmguoufio tdo grtdacnasquonosa)iruau t 6r rag

rJg nrilfi drul rfilCufi lurifi nrnJiuf;rro.r ldrfl u otir6 arurrofi iin : on l6lu
ore
onrmql{

A,berson ( dndrlu Erila pnrriorfr'n ua;nudu a|,2540, rrrir rrrl ld
ma o o r drurj g n rilldo nr r douuryur ru ds nr il d e.ro1,- ruoo I Dnnaguae il : gma

fl irJilud iifltrrruernnr:ri rnrnjruurrYnirillurmrJs nrildrunr:l#:sru'n
Alcala, Gomez, and Arcara (drqdrlu qrila lorrriarfin uagRuotu c7,zs4o,

nrir t s r) lffinurnrrroRnluuovnr:roitgr6ulntouJsnrirdrirnrrdruur

douuryuuuailsnriliirfiourodqmoluul{ilsro sumilon luilrsrndfir1iluci
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Harriort and Fisk ( I 98E) ldalJ 6r nr: drork n r ildlrfl u m I I ta'o nlu n t :
ulO,
nnnlillu?UrRltt

Yap, Alino, and Cromez (lw2) lCiilnu r nr r rtirgriu Intta s Ru nr ut a uk n r ilfi
fi In : I airlfi u rJu arudnfi ldiu fl a 0 1 n n u flrufi rnrs Cangaluyan ur'ol R*gasinan

rJ:grilafl6rJflud

Kaly ( I 9gs) ldrir nr: un a ol dturl s nr il fi uu rils nr il Great Barier Reef dto

iinr:infiueorii 6io nrr6n6ndurirurJsnrir fiurufinafiaiit#lunrr rioa$m

,,aynr:l#iu daurls nrirfiofiugrufiruurfdau6rooifl,ruduauldcpJdr nrr dru

rJ s n r il I a u n r r n'n il s n lir fiu X ru f, ru uiw lfi n a 6 d qn uo s n u rn dou dr s I a u hi 1#

rJsnritdufraf,uornratsb?dnrmlr:onnroElndrnr:b?rJgnrilrYufiaornrr

1 u n r r dr u rJ s n r irrfu { rrfl u fi t g Co I d r u'l 6l it o iui r I 1 d,u ul, al i o n r : ii

iinr on uav nr:roityrfiulnr slrJv nrir n rordlrr nnrr dru Harriot and Fisk ( I 988)

ldaqrJdrih f,ufi fi nrrudrriqionr: o{: oet ordsnril nruufiqnrnnrr drollft d
6ir. u5r?orfi rsfiruilrnrirtJna:trrflrCrddlfina{urirlunrrUru

2. tourtnnlt nr s0 10t o rilrnrir (zonation) uag ordrl rs nourfi nto I

rJvnrir (species compositionl rirluuirmrfioqir6uuasluuinorfiegfiurJsnrillil

3. nrr d ruuaru^nrJg n r irii o s fir o r rrrfou rn t o rdu fi fi t g fi r n r : dr u

rJgnriroonlil

4. Tum[av1ilvr:wotrJsnrilfiosrltnudro (shape of oolony or fragments)

s. arrur,iulatouir qun4fi :gdunrrudn uasnaruudunmairg

(physiological suess) fi tsfi rranr silui o ils nrfl

o. n r : n:'r rJ v nd.rd drol fi6n o {fiuX ru o dr uiu n{ (auachme,nt) dr nr: 6n

rJv nrirf,uXruh?riunqrfu c gdaol#rJs nriqfi dn: rnr: r oniinrdmrnnr: f,roqr

(Kaly, I 99s) nr:6e64 rJs nriqarur: ori r ldu o il,ai otil'

o. t n r ni T 
fi r rJ s nr ilrf, o u6n n r lu nr g n r{du h?daofi ruudiilitu n r r rio -

afi r ua vilt n : so rrdu Hdfi rls nrirfi n o {o.rluiu vry ra (Auberson dmdllu Erila
eq

qoruriorfrn unsnu6u d1,2540, urlr trt)
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6.2 nl: Enfi ruis dourJv nriqfiuurit ruf, n b? nio dsufr-u (abata et at.,

drdrlu Erila pruriorfi" ,,asnudu 1,2540, urir trt; Kaly, 1995)

o.g nr :infiouuio fi rils nrila{uu! runou nindrudu o ndfi,uud (ray,

le9s)

o.t nr:6nrjs nrirf,ou uavilgnrilfi ruufiruudufiondaufiruuCnau

daurJurhatnofrtagil:ruludnr rriru I : I : I (Siriattanachai, I 994)



j
unil 3

Acl o a AQ,
?tnTuuR'tr?ou

nrr iilnumiod,fl , nrrif,orilnaam (experimentat research) dlarurrouril

o onldrilu r drudzuf,u 6io druur nilnurnr:nJduuurJalln xcfi rr o $mils nrir
drufi aolrfl unr: ilnum?1ulru trniu n1r nrvvru nrr : oniin ua; nlrrigrf, uln
lutrrrrfu oldurirurJvnrir rmsnr:afi nsaddufiu{r,oduciauilv nrir Inu

nliourfi oufiuln Iafi drriqriulao{lut r :urn' drnr:ilnurluriru u: nuas rirud

croldtru'unrrif, uluuiteontuerknrirdrufi aldtouorsldua;uiraudma'rtol

rnrgfi fi nou drniuriaufi erurilu nt:ilnurnr:frur{uurrlEnrillnonr: ri riu riau-

rJgnrillut::urriuro'nfinriuitiu(subsnate)a'oilnrJsnriltumlnqiludufi uas
2_-a_ J C S F ct v aafiouiuluiudon Inuil5uurft oudn:rnrrraniinurunrrniqrf, uln luu3rmruuu-

rlvnrildrun'aldtaunrslidodrdd*rrfi unrrifru,ilut'uddrBnraonrrriuodm
) tJa ao tO t _3--- l, J - , 4a a, a, jtlosrlu?ltl{ilunog lultnqmuluurwdmrouninritr:r-u{rnrsfrfr ilrinn:sii

dorudrhnu;inu'l

nr:isunirrjrilrrorS,as,njuiiiiog;lnurlaonrrcrr:aruuailvnrirlu

uinorurrirri eufi uafi d rfiElut'rrinn:v fi Inulffii nr:i rriruuufi :rir (snokening),
ua;rirririinlnolf,dlolnlfl (sct BA) rnasdruuauirasrdogilnurlu: rsovr6un

ffi f,utdrfionduifthr ruiraonqjrnrvfifi dro{lunnqnorur nirmErrnuninrfr rr r-
n{rnufi f, f,inian : s ii druan.rlunTrr + rutor er nrilrCrddn nrr ri oufi uaru rurju
Insrirnrr ilnu rr s ndrltn'ouunt mu 2546 6u6ou qunrriu# zyg 1u z uiraor
-Jn{u
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t . u?nounrs}i (nsn'nn z" ed 3l.d' tuu'o uavao$^n a gt 4/ s/' nsiuson

fu av6gn f qd zt .d' mfioaom'gn gB' 4'/ 56.9" ngiuoonl dlrilutturrlsnrildo{

n mdru fi alCtoun rg fi n r : riodadr usi r sdunlu finrirnsra 03- I 2 run t druinsr

ti,du riru lrqi q n rJ nn q udaorJ v n r il I frv (Acropora tryac in kus) rJ s ndl fi I dru

(Acroporaspp.) ttovilgnriluiu (Montipora aequtuberanala) InutturrJgnrillu

u3rrsrdldiufl anrvilutrnnduau,rasouutqu Inon: maonrfifl ,ra;fi fi t n: :l nr: -

, i o lo v
no{rilo?nlulo rn ?u ui hicrur:orio$iigrldaaanrftfl uaowrndorlflnartu nr: -

rGunrrurrislrduail: gulol 4s urfi mnmrEfifi nou duahiludaqqu: quhi

arurr odunmurrioqi4uald dluanl'luRtil 2

z. uinsrdllfiwormrgfifiaou (arip 7' 44 zt :/' mfiouavaolfiga 98o

qt so.l'ngiuoon 6m;6p f 44 2s.( rufio ao$Xn 98'4d 50.e" ntiuoon)

ruu ails n r irfi n r r ri sfraefi ui r sdun l, a'nrirn t ra o. 3 - I I Nnt dluirasnir d, t na

fu rirulrqi g nrJ nnqudaurJs nrir fi I firu (Porites nisrescens) t ta g ils nrilueiu

(Montipora aequtuberan rr) ti{iiruarlsnrilo{luu?nortitlilnilriual#^ldiu
A I . l!.t- - 4--!, ^----r---j- o c

fl anrsiluolnnduauuasauurqur?oundrrnrg li lurorsfioafiunrrriolrdurtf, rrir

uururiurar dlu1, 0 ri oufi orldnaonri.rfl dol trn,,urrJsnriruirmrdo gilodilo

t o rdarnrsflf, noudtl{raarlu nr: rFumrqfiu{ I o ufi uirrfu fiiuan rluRut 3



n 8 t uugr.rlp nousssrut}ofi]uuoruU3runug r,rur }tggnil,lrrul, € uw {
'tllr 4r^ Jr
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Ia: r a$r lrl o r d t s nauily nri.r

nr: ilnu rlnr rafi ln{urJr nrillurft rJiuroruirrordrufi atdrolrnry 1d

unv uitrud ma'lto.trnr gfi fi n ou In unrri rriruuuldft o 1n1fl (SCUBA diving) fi r

nrrrfiu{ololnuiinrrerqdunrrJ ([ne intercept transect) (Englis6 Wilkinson, & Balcer,

r ee7, pp. 34-s l ) drlddu,r:Juurndruuu arl g nrirfi ilnurlnuarudw r ntiu

mriluornuueilsnrirdruluqnlilouo'urutJsnrirdruuonEn dluan{luR'tr 5

,iudldor ru ur at o l tduur rjlu uinou ru ll g n rir drun'aldr o unrs bi u r a l s0 Nn :
ruaguirau d niwo unufi finou ul? 78 un: druua priuduCronrrl#n;{rorr

nau nin n o nauu fiouils nrir uav 6 nyj u a ourorltfl udtydnuoi *^uo. -,, du n ?n

lunt:dtmoofoiu r }Jdrf, ruuriqdu'lfiu uasdrrnnfiflil1{r,0{nrraruuadau

r{ ufi n rdo lfiar u r : orfi r druu l6u ld riu fi n{o I u du d rJ oo q r t o r o wirl, s n o u
!.

r o r n-u m s ro (substrate) uo g il s n liifi dr r r o fl u uu uu ?rdu rnrJ Inolft rl$u ur orr

dorlru (life form) uiorfin (species) ra{rlsnrilnruudntoit Veron (2000).,nrfu

rir{oqaiilduritn:uriurrJiursrnrrilnnquniuiitouJsnrirragoffiil:snouto.l
! , j j
ilumslato{unauililm

ntn 5 nr ylrildurmil (rne intercepr transect) rnaoilnu r Inx afi .r rJ rr rio*
rJsnri.r
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,
AAIIV

omrfn|ud?uuuRll,rt

a ?ws ullt duay nt ilnagnetfl u ituils n it
lu nr:ilnum2udulrslttn g nrr il nn qutoliucilurJ; nril'lut r : um6

rdof, nurn mruurmiu rum ua&dR'rttoliu rirurjsndlrria;tu'n Inuiinr:'n.r

belt transect (Hilt & Wilkinson, 2w,pp. il-67) dlwlflrdutnilflurrnrirurtu'l-

rjs nri.r fi ilnu r In ol#dl n rnfiurruill ri rnr: flnu m rJllu ? belt rasect dl uanllu

nil 6 loguurduurrjfi iinurfi nmunfi r I runt alusrrluu?noututJgnril

drufialdtoqrnrsld um 150 un: uavuirlsrtirriltolrnrgiifinou o'l? 78 run,

ru a s 6 ru u n p riu du Cr u n r : lf;n g rJrt r v n o u ni nn o n a l u u fio u rJ s n r il uo ; 6 n ri u

a ouro r liilu iYqdnuoi rdoaarucgnrnlunr: dr: rcnfii a r lrJdinruri qd trrfiu

ruavfiirnnfiflillrrt,o{nr:usruaCrur{ufinrf,o'lt?arurrorfirdruu'lritld ttagfir

,oiurnu ruuuducirurJgnri.riidr:rorruluuuatdudr:rc Inuldaroaanln:finri

trdudruqudnamlu-adurnrlriaducirurJsnrirh^afiururutotdlrirornrvril
AAot,,

Dy-IvtO (0.6 x 0.7 tUunrun t ) m onnn ru n r r ujd uuuil a utas;inu ril:'urarfiu ciru

rJ g n r il fi 6n rju 1r ri r dr nr : clr r a r dr ucn r lu R lrr z m dr r r nrfu ri r nr : riu f i ntfi n
,

ro6ueiaurJgnrillnolfitdnoqn:uit runrutrilttuuto{ veron (2000) iaturn

luuu ldun: rlnuldhlu:rrin uagtiufinnJofrfiuinr:argtiluurtiautol,fi ,f u

rJsnri$inulunrnauru rir{o4adldurirangfilrnzruuurmiu RuntEolu
:r.oaJF4 l

ru m ua; dR iln al'u riauil; nril in: rsritil50umuua?1ullnRn1rt,otln2'lu-

nu, uriulu: giliNiudflnur,ieltrarfi rirnrr drrue rragrn?ailgnril reudl

n a ru durtu f,n rt a 66dr0 Anal ysi s of variance (AI.IovA)

-ainlr:i oat ?ot e wu itu ilg ofidu t n anfr

nrrilnurnr:ranf,intorduriaurh nriquudulutr:umfi uiasrj: vrnn dl
o d o i a i t ---l- --l- ^-e^l^ aa
illnlrflnuronrlnlrronuuturfu ilultt'ru llasiluntruilumnilsnrfl Inuat
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r d u r i ) t) J J
n r : riurfi ufrrodr$uriau rJg nrirlun'ufi rft ilun 360 iu t o $u riaurJs ntil z rfia
Ja ! o j i a r
fr liin'lruru ruri u lufiufi u rnqn 6o.,tcropra spp. ( I 80 iu) uas pori tq nigrescans

tIeo iu) urirturatsrfirriurjsnti{oonrflu z ruln n's iuriruilsnriwurn

lnqi tarruul?umnir to rgufi run:) uosrurnrf, n (nrruumfiourrirnionirfiu ro
a -J.rrrlrnumr)u{uRunuriluunriauroqulordorknrirzildltn'oG50p/ntJ?tsst-9q,//o

orimos r s du fi rnu n'auururar lauliaruaan In : frrri 6durhu gu tlno n r
a a ., J t a cra r J c .
fr odrun:) fniuriarilvnririinfiuuurumrfrrfi rorrunil Dyldo (0.6 x 0.2 rsufi ura:)

(Hill & wilkinson, 2ou,p. 53) unvriufrn$orlotumuasnJsfrfiuinr:nrurfi uundru
! A r o, o 3.i .toltfiot0oil;nril utflornfuririurirurJsnrilusia;ncjulnuuilmonrilu E ciru

lrJlruuCuuiasrJrg&nr, trhrflu permanent quadrat rrr"Crii l nuNurn,

il:Emmas 3 permanent quadrat dtuaalluRur 8 uau 9 nftornrfufmr:fiaaru

nrlrJd uu urJ n l q n r r6au dq nr:ilnudorr',r ori rrfi u n rr6nn runr:nJ6 ouurJal ld
rfi or r rdau rucor elnRmmnooohCudldiunrrur6lurroor-duilurfi ri rh?nr:-

vronorldiunarurituur#onu, rir{oryadriuiintdrirlrJsra: rv#ilidnr lnlr roa-

f,intoliuriaurJsnrilrrd, (subsrate) usiogilrsxnr uosirR: rvridoryanrqdd6

drg eNove filnaru un ni m t or dn: r nu r on iin u agim : rs#nrru duriuf,t or
ua6J
dn: rnu r onBTnto.rfru cizurJg nrilfiuturnrJs nrildru lineanregression

nE s lN N a d fu flu f uoa a na e N o{li
nr:ilnurnr:a$rusadduriu{uosn'runRrarhinrcoriliiourfi gu91a1u-

rri
un ni N r grimiucizuilEnriq rn;Inlafi rJg nrirlur r :unfi lunrritnurdr6onld

A cropra nobi l l is rilu fiiun u iu riru rJ s n r ir lu r : r u 116 ruao l r m il s nril njndn u
ldirohdufirragfildturnlnqjrirl#irogionr:ilnurnil,ldndorlan::6irirnr:rfiu

daorjNrjgnrilun;ducirurjgnril (fragments) Acrcpora n&ilis emnmdurulu
:srdrltn'ournt mu-ruuruu zs+z drrilud:urardrJgnrirfi nrrafi qEariiilurf,ur(

n lr rr u.r'ru nr:i f,ot o r n u ltind f,u n frumQa (2 s44) ua s r : r uf,ne' ar,'u es4z)
Inuii nrr riurfi ufr:odrrl (random) InIofi rlsnrirfi fi turnrduirEudnorrlrqindr
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50 rsuerun, f1u?u rs InIafi Inlafiag r fu ,,4;iucirurJ;nrilwrnlrqj

(n ?uol?urnn'ir t o rryufi urn:) uasturnrf; n (nauorrfiaundrriouirfiu t o

A J r a 4 , ! A
r$unrun:) ${rrnaErumunun'r0riluurtciautoltu-or0g z rgd! A'o Gsryo uag

s t -wooti r l a s l s iu rimr : inu r an rnf,aodrdewl ofurdu t opzo lu rirm s ra

udr r rnrfurirdaodn trnnmdu ruur?m : rs?ilufi0rilfiffi nrr Iauuril nrirfrrotim

oonrfluaolcirufio

riaufi rdqrirnuilnurnHruio,utoluu:griiouiiurn:!xrilmdruluIn:mnfi n

druiunr:dni,rulododsutl'lnuntrf rdtduriudf,nrdonurfi r$nfi urJu

(decalified) druar: asnluntnogfifin (acetic acio I 5% lurirnsra uaEr{ofurdu

(formalin) ro"z,lurirnsra ludn:dau l: I (Yeemin, 19E8, p.5{) uftrrnrfufirnr:

dr q r,l s fu rd u o o n u n *tudod. *i,r n f,u d hr a d run n on te o rrilu n a r z+ fa I u r

ruasfrnrrd.tri'ruunrln*iudu (dehydration) Inuririuruiordorjgnrirmiar'lutomr-

uoa (ethanot) frfinrrur{uriudlrr d lv/o,Bv/o,9u/o,95%, lou'tuoou3qnf, t ,,u,
a S ' a, ) t

ron1u o auiqnr' z'laoluusiagtun ouli: ; ugraar to u rii ririuf,hodmfi irunr:
d ! ,, o(
duiroonudrurrirl#ld (clearing) Inornirdaro^oalluroil'ruoo?rGlu1ry6u (xylene)

ludn:rriail l : l lrduuiqnf, t rmsltduuBqnf z Inuluugingdunoul#

:vu&l?al ro urii trnrfuudd'lotirlluls6unaunrrrilu f,nrrriru t: I nr:rflu

uiqyr t' l, rr tt tilu u?qnir z uav qnfirurt r nr:illrdo du (.-uuaaiod al'lun r: rfl u

(paraffrn) uiqnr'lu u d o nlra ra6n 6r uan r lu R ln r r dotlndrnou I o { n 1 : iru
ur:rfl uosdolrirlfinrrrilu{uo{rauoru4ofiiodn*iududrirnrrfl lr8u#eudr

r fii r r nrfuri r nrr finrdodu (ro,io*ing1 Cau microrome uu ril: Eu rot 6- I 0 lunr ou

r ro s dou fi rdo 16o lrt"iniog deo h""*"to*ylin I 103 eosin n rnrfurirrfl ucl adora:

rir}Jn: roaoun ru'ldndoqam::ni (reht microscope) rdoitnurnr:alNrsad
Aed'duilut

rieu fi as t nrr iinura2run nx o{ lri lauii nr:riu iruau uaginru rn n rold
)Jcerj4o.{

n do l l a m r r mi ri rd'e otin fi e g f, nu u rri r n r r d o udrunr n syfi R'n (acetic acid) t So/o

lurirnsra uagr.lofur6u (or-"tio) tff/olurirns,a ludn:riru t: t dluenllu



27

n 1 il l 0 ntta a a r ofi u tJ u o o n u fii o r nrfu fi r n r : dr.r r{ o fu rf, u o o n o', ndr d o d.uririi

luarirunoonnarrilunnr z+ frrlul rirnrrriurfioo (random) Indrj (polyp) ro In
lAr

ru-orEolurou 1u o a (ettranol) zox riu d ru au hiua g in6rjsio t firilsnrir drinur
gtJJ

urerdudrqudnarwolhirJsnrilriluund:u eyepieoe micrometer nruldndol

l avr r r nri {Yeemin, 1 988, p. zl {oq nfi riuiinlCrirlrJirnns#urntunnr ot ld lnu

r{tuaotorniruautorldioCudfirtoujsnrir t nr:ruryufirun: uasl#rirrndu

r o q 6 r u ru I n 6 rJ i o n r: r { r$u 6un, il m ?1 u n n t o.r 1 d ui a g ru^n ira : r g fn r wr6n'

dru nuov A(zar, 1984, p. zlr) firnaruunnim:gildmnrreftwndduriu{tor
dr.o
fruriaurjgnrituavlnlnfi rJgnriq uasirn: rg#nlldufiuf,tsrnr:airuryad-

duriuf frunrrnruriluurrri:utoqruiorooorjsnrirtoriuciruilgnri.r

n fii 6 nr: clrr rrRarueul:oluas nrr ilnnqrruoir,iuilynriruuuuldurmil
fnur belt rransect naurnir{ I nlrl{run:
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fr*i

ntn znr:6nrnf o.rruruiutiruils nrilfi l#lu n'tt iinurmnaol

radrat ru.dr,irrrjs nrilfi 'ld'[unr:6nnruR1t : onf,in

m:ruilustnrJsnrfr

uiraildru fi aldt s un r g l ri

"i;f ;
#,_*,"dfl,#i-l

er-fr-irfii" 
'-uJ

;{'f I1 *H#-r.{l - : '':
'{l-l- 'i ?:\ffir TI -!!. rt-
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o drrrruilumnrjgnri.r

o tn gPermanent quadrat t o tiu riru rJ v nr ild l#lu nr: 6n n u n 1 r r o n f, in
aaa4a

u: t20r01?n{1 0{rn1gililnou

nfii I lnr:dsuaarufiu{u aonorndu ci:uilgnrir

J
At illllrtlu

\-

IT
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nfii r tnr:ilrdrodrudortsrorlnlafi ilvnriluoEiiuci'lurjsntillunt: tilu
A J, e rl ,-i-A-

u5 qmt noulf lqclun 0ufl 1, nalu 0100

orriurJuu lrk n r i$eulli ffiiru il v n r ir

n n r o aifinrwi u ti tu il s n ft fr rtnnda fr a

nr:du{uuarJs nritlaonr: finultmnu'Ruosiiint:fi nrrrrcu,iudaolu nrr

durlrrurrlunrir 'lnonr:nnaorliliudauilvnrfl (fragments) Acroporarpp. fifiuql

udrlurr r utr6urih6nuuCuu{r (substrat") dlrirnrrilnurnt:dur{Inorir

iiuriaurkntil zs du tffiraaf,ufiruuduf;on fiiucallunrt lz dqucirdou

u n : rnru fi r m'ou fi u rR u 2s47 ua g d rdu 6iau il g n r il Er s du ci:u lrjdafin f,u ry r n-
9tJ

rJs n r irlu{fluii ft usirdouqun rriuf, zs+s- qun rr{uf, zs$ Inoldcruin (nim o.s

r5ufirun: ul? I 4 rvuErun: ) indu riru rJs nrir fiu3 ruuorri r nrr 6nuu r utatdru

rn rJ ovuo (0.6 x 0.2 rryufirunr ) rnaoldlu n t: 6nnru nr: rrJduuuilaqtto g ;lnu r

dn:rnr:rooiinuagnr:roicyrd'ulnto.rduriauilsnririitt'tn',tdrr{ riufin{ruru

.',T't;ffiil
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fio orlrorrleunrr infl 2uu1?rorfi lrjsnrirluuuzdun:rdeglfiur : ria uag
oadriAroootJ

uuil R nm nlutuuul,id?ut otruoruoils nril dluaalluRlil I 3 ms I 4 nloufii

riufinnrnriroldrir Inurhnrrf,nnrunrruJduuurjalluruour?o'r r r6ou rffi I fl
dlnr:ilnurlntnr:ri rir,i-tjr nrir tr.,Ean'nfiuiuruiuf, oncnur: oi lfi unrr ld
milrslu:sttrna'r r rdsu ui rrf, du o.', nqrJnr uin rr m n a o rluR m du'nr ldiun a ru-

rtlorrorrnndudurfitrrr rirdaryaiildnjiuurfi oudnnnrr r ontor dudru
t-,

rknriruun'uui aguuu uogimrrs#aaurYuriuf,tadnnnrr : oniintorf,udau

rJg nrilfiurum dtu roo*r"gr.oioo

on n? qfi ulnwi uci zlnls nft fi fii n fi I afr e
auaa-')

nr:f,nurdn: rnr:nirgrfiulnrolfiuriaurlg nti t Acrupm nobitis (go iu)
A.formasatr+ iul uaa A. oswrato iul firirnrrdnn'n luuinsrtirriltolrnrsflfi-

s oi '
nou Inonr:ririucizurlsnritfiogfirnr:6nn'aurdoutldeu Alizarin ,ea dlfin.lru-

r{u du $ -20ru' a 6 n iu i o 6n : I u rir vr g ra ril u n a r o ft Iu n ro'lu q'r n a rrn' n I d
(Yeerrin, 1 99 1, p. 39) riou nr:f r lrj'unfin fiul ru dluanllunrn t s rilu r gosr2al

s 6ou dlusidouun: rau-fi u'mu zvlrfi rnrrrfi uiurieurjsnrirfrinri rrlunmf,u.ru
aor-aecarJurf,nur6n:rnrrttiqrfiulnlu#oulfiffi nrr Inmiriuciruilgnrirurrirnrruduom

daocu as ou sodium hypochlorit, rdorirfinrdorutorJgnriroonrrnla r wlmfi udu
rirlfiarur:ououfi uriauiirciqrGuln dlucmluRtr 16 uarrirnuinnaruurr
tolriaufi roiqrf, u Inrfitduluuu ardunxdrurzafifi o unsrhnrrfu,iruru Indrj
d,iirdrtnri rdorirlrJirnmsriurft iidrirdrruoirriruilgnriruasriliuurfiuu
Rarurn nsil{ro{nlloiryrfiu lnr gudNrfindE nrilnrwfif, dao Al,rovA
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n',n t 2nr:6nfi nducirurJsnrfruudufiruuduf; on u:'nordtufi aldto lrnrvl d

ntn I inr:dnfiaiuri:urJg nri{fiusrnrJs nriltu rnlrqituuinordrufi ald

rounrvld

't
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r : ! r gic a antn I 4 f}lr?ntulnfl ?1uu1210 {iud?uilu n15 {riri1fllt onnn

o tn I 5 nr: fioufidu riaurjg nrild:g e[.rrin rea rioufi r n rrdnfiniurirurJ; nrf.r
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nurlu
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n t n I 66u ri : u rJ s n r il fi q n ri r f,n ruio,6 u o o n o r n In x c f i I fi u rJu d I a r u r : o

u s ufi u riaufi rtiqrGu Inuiudu td

J.

newdntie{fimsnfilr,lafrutml

crvaygooctil'l{il{ilt?o4oil

n'rrudnrorrvdurirvrsrauutdurvr:Jfi finu r uirasrdrufialdt otrnrvhi

uas d tr f, q r o qnufifinou fiiuin nr rii ri rnr: riufi nrdorn'ouu nt lnu z se6 Io o

flu n'n{o X alu r s uv n 1 { q n s Nn t ri r{oX ad ldu rirn r wfn lua rnf,u t u Idu fi

ruuailsnrir

,
ao

qamSaaotuTnsn
tt

qoruqfi uiraun"ufi arirmsraluuirrouru rilsnrirdrufiatdtotrnrs hi uas
. e 4ld o e a I O . a

or:avuo$nrvfi fi aou fi ml'ilufi n{o{olursH?1{rf ouuntr|lJ ?s4 - flqunmx 2548

Inulduroflufirnoffifinarrasrduaq{ qu vst or



?
Cc

f,?t,/lauaow?tlgra
dta

R?lulfl ut o{Umstautr2ouru?rjgnrirdrufialduoqmwl}i uavdrailtol

rnrgfi fi n ou ri rnr : riun'ndoqa lu r ;r'irqn'ouu RnRU 254&ilqu nmu 2 sta Ino

l#rnfol refracromet€r iu vs or





I
d

UilN 4

stoo'ttf,RU'l

Ia :.r a$.rmuh snnuilv nril

rrnRr:duaruurilsnrirluCudilnuruinsrdrun'rldtounrslriuav

u?raordredrtormrufi fi aou nudrodrhunourordrrr,uruorio, Cud rirulnqi
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nn,l oaifr n t o ti u d u il s nida n rur t fi
ornnr:f nurdn: rnr: :oniinnrut: :umfito$udnnlgntil lcroprro spp.

ltds poitq nigrescew uirrardrufi aldtounrslfi ras ti rrdwlrnrvfifiaou

dqrridsuun:mu-fiu1nu ZSAZ dwulnn?Ttul?ru,iir,i.rrlgnril Aaopratpp. d

ldlunrriilnuro{luda{ 2-30 tsun'un, unv P. nigracato{ludal 3'20 tryufirun:

uu.irlu: guv t?a1 I r6ou dudrurJg nrilrft z lrfiafi dn: rnrr : oniinfr hiinelu-

unngimfiursudrlCufiiinur (One-way ANOVA, P > 0.05) (6rruavr6oa'[u

Rmfluln nlt'tt I I uos tZ) dldn:rnr::oniirruodrriruilgnril Acrclnra sp'

fr uirmrdrufi alfirolrnrliuasdrriltounrflfi aoufi rittdo 6l.l4tl72elo ltos

s7 .u!t2.won r u d rdu,, u, iu,i, u rJ v nr il P. nigres c ensfi dn : r n rr r on iin rs 6 u

74.o3!4.szo/os71y17.47!5.e'p/onrrrdrdu rfiiinu'irlut{o z Cuiiiidn:rnr::on-

f,Tnt ordu ciaurjv nrit P. nigrescens gt n'ir Atoporaspp. orirlfi riudrfiq (One'

way ANOVA, P < 0.05) (qtluogtdualunmnu?R nlIN rf) dqdo{aitil:lnq tq

nt:'t{ 2) uonelndfilnuirdnr rnrr :oniinfi nrlucYuriuf,filulnfiuturntol

iUfifufJg mil ,lnopra spp. UAg P. nigrescar(12 = 0.89, t2 = 0.57,P < 0-05 ) (Q

r roa v 16 unlu nrnnu an nr: 1r t q) nrirrdoiu danjg nli{tulnlu qiwfi 6n: r nr: -

:onf, ?nqldluaalluRtt43razrllasolRfl aRrstlul,olnalutlurfi tutom'ou

f,u1nu zscz rdsilnurlun'nauru6nnfqlurdouquntiuf, zs+s ldilu#uriru

rJ s n r ir fi 6o,oio.n, rolu duii

druiunrrudrfi to{tumros:sdun'lruluur{tlo{nmnloliluurldru

,uodu,Auilsnri{iiii odn: rnrr ronf,intorduriaurJsnri{du rrudt'iurirurk nrir

Actopraspp. r,umhrqi (, tO ru.) finr:nrutowtordoo{ludt Glo./o$efi Sl-9f,7o

.i.ru
fi 6n : rnr: : onf,indl 69. I s+ 1 3.29% ltas 72. I E.05tl 0.81% riauiuci'lurjr nril

d Ae da ...^^, 
'Y

t u 1 fl m nu o n r mtr r oniin $.s8!g.noh $aJ 4g.34!lt .SlX nrud rdu rlrl| iulu riru

rJsnriq P. nigrescas turntuqi(> l0 su.) finr:nloruo*iurdoo{1uri1{ G50%
.it

I r a y 5 I -99"2 fi dn : r nr: r onflindl SS.C6t+ .O6yo nay, Z I . I I ts.O7oZ, riau ?u ciau

t q d aa
ilrntr{r,urntanudn:rnr::onf,i n 73.11!5.osyotrts 75.3g!4.28o/ogr1udld, ,i.d
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iuriaurJv n'fit Aaoporaryp. xumlilqi (, Io.n .) fidn:r:aniinElndrrurodn

(s to su.) (Two-way ANovA, p < 0.05) ugituloru.ilrriurJsnrilhifinaiodn:r-

nrrronfrinto{ P. nigraws(Two-way A}.IovA, p > 0.05) (qnuaurdunlunmnuan

nu 1l I s t lau I 6) otirl lr fi nrudordoils nrirfi fi nrrnruiluurdruqiludr Gsezn
J'

Ltdu 5 t -99/o t s $u citu rJ E n r il ril z rfr a fi dn r r n r: r on iin d hifi nrr uun n si r r flu
(Two-way ANOVA, P > 0.05) (Erroavr6onlunranu2R nlr.t{ 15 uos tO) a'luCnl

lunu 4?-49

r r n n r r iln u r dn m n r : : o n f, in r o r fir rieu rJ g nr ir u u Cu g il : s m il n'o du
, r ro nju, r ruJ u m nrk nril uasiu fi u luuinorCrufi aldt o unrs Ii uu rC,

J

n:tutagt'un:ruilumnrjsnri.rluuinsrtirrdwounryf lfi naunudru:'nordru

fi aldt ou n rv 1 ifi dn : r nr r r onf;int o'r iu riau ils n r ir acropraspp. u uCu fi u q.r

ndruuiuilnoilusrnilgnriruurirrrru nrurirdu laufi dnrrnrrrur,nao
86.67118.850/o,59.71+ll.l2o/oua? 27.14 +s.l2o/onrurirdu (one-way ANovA, p <

0.05) (E r lua gr6ualun mnu 2n nu 1{ t z) uidn : rnr: r onf,inruoirrirrrjs n rir
P - n i gra c ens u, du rfo r rl r g rn il hifi n u uun ni r r fiu n r { do'n' (one-way ANovA,
p > o.os) (qrruavrdonlunrnaru?n nlrr.t le) Iaofidnrlnrronrsfiu gotze .z8yo,

84.28t22.22o/oudt6l.t4t23.B4o/ofr 1ttd1rnufi duiragdrafi ltolrnrsf if laou)
iu riau rJs n'ri I Acroprospe. u u Cu r r rrr,urt' nr ruil umnrknrilii da n nu -

a

r o e iinrn do qe eq!0.24o/o ncw ? 4 .03 + I 7 2lozo n ru ii aflu,, u, iu,irurJ g n r i.t
P. n i grcsc ens fi dn r t n r r t onrnd o 68.05145. r ?o/o uta gwg.2go/on ruii rdu dlu aa I
lunrn so rdorrjsoutfi uudnnnr: ronf,iorrdrm ruilusrnrJsnriruagCum, Tl
uiresrdrufi aldtrounrg lriung drairt o lrnrEfifi nou nudriurirurJs nrir
Acrcporaspp. uudum: rmlumnrJgnrirfi dnr rnrr r ongrndruuCrrrro (Turc.way

AlIovA, p < 0.05) (E:roavr6onlunrnnuan nur.r tg) ddn:r:ontoriudeu
rjs nlil P - nigres c ens Lifi n a ru un ni m riu r sr drwiu rs ra (subsrratel,os Cudd
f;nur (Two-wav ANovA, p > 0.05) (q:roavrdualunrnnu2n nlr-r{ 20)
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du ei'lu rJ s nri.rdo {uudun:rurluqnmJsnrilorgnnnunouJrsrnq I 8-B% r,o{

rjiuroducinnJsnrirriurru, uno,nddu riau rJ s nrirfi rirrnio uluruu'Hriru hi

eru u o6nn ru ldo roduorl.rnqnmt tunau f, nuiorndoufi oonoloCud lillnu
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6q rrf irdu cirurJg nril Auoporaspp. lloU P. nigrescansnu t s t Utrfilurix

a av aa .i q I 9t 
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rsuur?ar I r6su iidn:rnr::onfiinqr uifiuriaurJsnrilmcirficiruluqi (se-z4o/o)
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ri'lu fr u dau il g nr il p. n i gresc ens fi : onf,infi rfi m 3 z. 3 gozn iia rru oratfr'u t-u rndo
J

0. s6t0.4 fi a 6run :si o I 20 iu rtru iuuinoui rra^rtowrsfr f, nouiurieu rjv nrir
i c.a aa ia : J )
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aae,irrui
fr adnrn:l t 2o iu ciruBuciruil;nrfr P. nigrescen" fi r onf,iniirfi ul St.2to/o fi
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nn d h i ra ad du fiu fua s n ? tua ntot?ti

nt sh{tmdfrafiuf rrnnrrilnurnr: afl'uEaridufru{toqlnlafi rJsnrir
:rrocra'

r mgfi ud2uilsnrir Acropora nobilis lu'irI reouu n, m u-Nuluu z saz In uria IrJ

ilrri mffi dfi qHadduriu{rorInIafi rJvnriruasduriru rJsnrili dnusr grilflsufiu

Inufi nr:duriu{uuuRrsuro fi fi rf.rnrafruoemfliioo{ludrrdorfiu uasfi nrragm

rrri]fu (sperm) uaElri (oocyte)lulndrjrdurfiu ilu 8 mesenterio firEodduviu{
t))

(gonad) ura{ua ; m arfi oE ulfiu fiu r{.r fi t ril?u mesentery ii clm ld ua ; arit fu fi hi

rniuau laurhtrJo{ludrl l -4 mese,nteries nlrdfi{Hodtiluriu{rorlnlafirJgnrir
: r r st a I a t, I. r a cla

lunurud2uffi nrr {'luuingrdrufinliuoqrnu Hllasoma{To{rnlsililnou udnr

lunrn $-62

rdon-rrrqrnr: cfiuradduriufrollnlafi nudrlnlafi rjs nrirluuinor

Crufi aldt o unrv lduas drrfu tolrnrsfifinoufi nrr afi qryodflurYu{lur1 nrdoud
ocSot)

rirnr: riludeo tin rhu iuiu riau rJsnriruinslnrsldhinunlr dflluraeifluriu{

lurdouun :nau 2il7 uduiraord rrdltoqnrsfi fi aoufi n1rdfi {leradduriu{lur1 n

rfioufi rirnrrdr: m Inuluuinordrufi rl#tounrs}ifi irurulnlafi daft urad

duriu{rollnlafirJsnriluaEiuriaurlvnrirrndu oo.o6t t7.!4o/ouas l2.l t!6.14o/o

drn fuluuirmr d mdrt ounrgfifi aoufi {ruru InIafi iiaft urndduf,u {rndu

52.0@. t0.6%ras 4.53+ t.gs%nrudrdu dluanllunrr 63 llav 64 01nnu-

rili ourfi uurJiu ror nrr afi umdtluriu{ror In I nfi rJg n ri.runsduriaurlg nrir
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a?tuarrudsllunwhhlvario trnnrr ilnurnrrunnuoul,urntarld

(oocyte) rJ s nril Aqopora nobitis t r n ln l a fi il s nt il u o g iu riru rjs nril lu u?raor

drufi nlftisunrslduas d tedttoqrnrsfi finou lurvudrudouunr lnu-ruuluu

zsqt utirlritorlnlafirJ;nri.ruasduriaurJsnrirciruluqiddr:rruinordrufin-

ld.uo$nrglduastirra'wsunrsfifi noulur60uun: muuasruuruu 25az fi tu rn

rdu drqurinnm o{1ud2{ s0-400 lun r su ugi'lu rdoufi urnufi rurardudrqu dnar q

o{lurirl 6s t-lfin lun:ou Inuuiraordrufialdtounuldhitollnlafi rJgnrir
,

uasiuriau:Jynrirnsiiturnluqiqa ( I 000 hn:ou) uduinrudrriwoqnrgfi fi nsu

osfi ru rnlu qiqnlurn'oufr u rn uuasruuluu 2542 dqranrlunrn eg -t z tio
nji uurfi outurntorld: gildrq lolafi rjg nrirua giuciauilvnrilnudrfi rirlndrfi ur
e Lia . o, c . C '
fru un g liliiRaru rn nsi'n frulu uri asn-u fi (Two.way AI{ovA, p > 0.05) (q: ruav 16 un

lunrnnurn nrn{ zs) ft{oqafirJrrng (qnr:rr r) otinl:finlurumnorlrjror

IaIafi rjsnriluasducieurJg nri{fi dr: aenuluuiov16oufi nrruunnirqfiunr.r
AA.dO

atin (Two-way ANovA, P < 0.05) (Arroasr6unlunmnu?n nr:N zo) dluanrlu
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r o r r n r s f if in o u lu : g u d r I m'o u u n r m u -ru u ruu 2s q7 fiat'tu n nr o I I ri rn 6 u

s.94+ 1 .6E \av 7 .42!L . r g 1r; gi o In drJ druiudu rirurjs ntirfi nlunnr ol hirndu

3.t7 +o.g2uos 5.34103g lriio ln a'rj n trd rdu rdonJiourfi uurjiurun2u,n nr o {
hi: g?tdrl In Iafi rk nrir,,a gdil riau rl g nriruuduiraudrufi aldtounrs }iuas
IAAA

drralto ltnrgf, f, esu lalafi rjs nrfrfi rjiurua?lunnrorhiurnn,iriurirurJs nrfr
(Two-wav ANovA, p < 0.05) (q:roavr6unlunrnnuan nlrlo 27) druanrlunryr
7 s $asl 6 ttsiR r ru o nt o.r I ri lu In I a fi ils n r iq ua s du rieu rJ g nr itlu uci a g iu d Uf
nrruunnsirtfiu (Two-way ANOVA, p > 0.05) (grtuasrdonlunmflu?n n1r11 27)
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nud r udlrrn 3 r6ou du ciruil g nr ilfi dn r r r oniin mduqldl z a.sst t0.63%
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n?ruumZt.qtotofi ituaufi fl Jgnri.r,irdul6.67o/ouasfi nrrlfl'un?1uu1?nfl oufiu
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Acropora nobilis,A.formosauas A.aswradlrirnrrdnn'nf,uduufil (substrate) Inu
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nrr fioutldru Alizarin red nudrnr: rtiapiu ln t o$uriruilg nril A. nobitisfi dnr r-

n1 t r$ 0J6u Ia g.r n d I a. fomosauas l. ospran uri rdu Inufi dn : r nr: niqrfiu In

rsdu 22.03t6.9, 4g.4fts.3 lra:, 2s 2w6.g fi a drun:siofl nrudrdu dryrudrfi naru-

unnirlduorirqfi riodrf,qih (one.way Al.tovA, p < 0.0r ) (q:roa;r6mlunmanran

nr,,r{ lt) dr[aallunrr gc
t yt

ft fi fruriauils nril a. nobitis, A. formosa uas A. asperafi fi tu rnlmqi

(> 1 0 su.) fi dn: rnrrniqrn'uln 86.s7 t? .? 8, 47 .12+s.s4 uas 3 t .0zt l 3.5 t fi adrunr

doit dru iudu rirurjs nrirturnrdn (< I 0 ru.) fi dn: rn u nio4n'u Inrn6o

60.ss112.13, 50.76t14.48 tme l933t4.oz finfirunrsiofl nruiirdu dldn:rnr:niqrfiuln
i , r o c r- I J
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ldur l url 6R r r n u niqfi u lnmdo l 0.lul.9, 4+ 14.42 u0 r 24.56tE.4 u'an'run r gi ofl
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dr u iu n r li, du, u o rdo ruaorJ s n r ir iifr f, in, u o ir ri.rrls n r il A. nobi tis fi
AT,

nr:tn=lTuqlnir A. fonnosa $as A. asrya nrurirdu (One-way ANOVA, p < 0.Ol)

(q : r u a v rd un lu n rn aril a n n'r n { r el Inur{ud ruiodorj, nri.rfi fi iinfi ,f, udu,s6 u

l 20. I + I sz, 83. I ltl 7.e uas 59.s7al 2.38 nu Nrrufiurnri ofl nrudrf,u iflddrA-
rjgnfi A. rcbitis dfiturnlrqi t, ro lnl.l fiduddsrdorjgnrirrirtiuElndrrure

rf,n (s lo cuu.) (one-way Al.IovA p < 0.05) (q:ruavr6unlunrnnu?n nlrrlt 39)
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Inufr rdordu,fi ,du,o6 u t S t .gst I 8.38 tlas 6s.03t t7 .46nrr rltryu6'run : siofl

nruiirdu usiiucieurjsnril A.formosaltos l. qspe,nllurnluqifiCrddudu,iirri,
a.ar)

lsA 0 90.76t24.5 I I tas I 03.6 I +20.3 8 n 1, 1{ r.ru6run, d oiltlruiuiurianrJs nril

r u r o rd nfi ni, d dt d o,fi u du rs du qz zs tL o. s 7 $as 62 -62!27.6e n u 1 { tru fi u n :

dofl nrudr6'urirdnrlirrjunu.Cuddurdorjgnrirdfi ii"rordudrurJsnrir

turnlunj (> lo qru.) uasturartin (< t0 su.) lilfinrruunnirlfiuvrrlaifitol
a)l

dueiaurjgnrilril Z rfinfi tO"e-way AtIOvA, P > 0.05) (E:run;r6oalunrnnuan

nlr1{ 40 uos nl) dlrranllunrt 8}90 odrll:fmlr'$u,i*rt;nrilrft 3 Tu'n did

fi rfi doaur1:aiuavfi dsdottlurnrofi nr:tn'urJrruodriido,utotirrnndrlfiu

(one.uay AI{ovA p > o.o5 ) (qrruaur6onlunmsru?n f,1rN 42-44) dduriaurjEnril

A.nobitis,afoiwtnx,a"*""dm{urdotillroiiiud,rsudur.bnriqfi udrtd,

t?3.4%23 29, 5 B. I 6t I 5 .7 7 LLav ll 6.4610 n r : r ltryufirun r i sfl n rru ii r du riau

dueiaurjsnryriifirdordortlsurufidrd*4udrniufiu,odo 1t5.66t18.s7,61.4q!,t.57

uaz 7 au!20.J4 nu1{tcuufi runrioil nrudrdu
d ' I t q--! - { -r-^.r---!f^^.-^ r

t r n n r r fr n u r,i r u ru fi I rJ s n r ir fi l o n'u-u u r lu ri t o $u ria u il s n r f I u u i r

du rirurjs nriq,l. nobitisfi iruaufi uJgnrilfi lo nduurlrriurndrduri:urJsnril

A. formos attag l. asperalnufi {rua, fi aao n,odu t Z.Ztt . 63, 8+2.29 ttas 5.331 I .8

i . v o ' 
)J 

- -o- 4cl
n{no 120 ?u nruardu rilfiiurieurjsnril A. nobilis,A.formosauas A. asperafrlt

rurnluqi (> to su.) ifrutufilfilontiutrlnrirsdo r+.sgtz .03, t2.4!5.56 rtas

s.6z+3.48 fiwio l2o iu druiururnriln (< to ru.) fiirurufilfilondulnrirndo
: t v ov do Ad d

8.9+2.46,5.5611.64 uas 5.012.0 n{na t20 5u nrurirdu frldtu'luntfrlontuluil
.d r . c o r- - d d -l---t e

rolf,urirurlsnriwurnlunj (> l0 eril.) rmrtumdn (< lo u!.) llo{fruciruilsnril

ril r w'nhifinrruunnirfiu (one-way ANovA, P > 0.05) (E:rua;r6untu

Rlnnu ? R n lr'trr 4s-4Tldrucnrlun'rr 9 l odrr l: fi n rudu riau rjs nrilrft 3 tu'a

(One-way AI{OVA, P > O.o5 ) (q:roavr6ualunranuan n1r1{ 48-50) friuanllu
i- ta : , -i I a v j !

n1il 92 uonornildfiru:rlJnrt,0onrotntilsnlttYlo gufl?otnluuuljo{Tud?u

lao! A t o! a a d' 4 j rdutmri}iunnirrfiu14rilullloruo fluuroltra uuluoloolrr0il'luu nlu?u n{m{ o f
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fl Acropora formosa
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dIil ofirhrufla ras{otcuouus

alluovofi rhrsfl aorril nur

[a rrrfiwa $h fi lrlarls nt{tuas o ntmru etk n it
ilurilsnrilluil: unalnuciruln{rilurlunriluuufu firuuauruufiou

rft d, ru :rJ; n r ir fi o {ri r I t r nfu dr fi rir 1 crinn u il E n r ir uu u fu dru (A *opora qp.)

rfl uru-ndu (Pongsuwan & Chansang, lgg3,p. I I Gl 20) tturJs nriluiraorfiald
lr6raddairr'

t0{ln13 lmln& Ut t?0l0 mA{U O{m13ililn0U TIUU g n15l Acropor4 spp., Poites
&arl)

nigra er, Poi tq lu tq LLds Montipora spp. rfl u n?nri u rft fi Ia t f dfi{x o I il r g fl nu
. orae, o ya a, j i . o.

ruuailgnritiidnuorslndrHorfruuagnlufiruerJvnrirci'rulnqjqnrlnnqudeurJsnri.r

Montipra, Acropra, Pocillopora, Pawna, Culrcqis, Fungia, Faria, Favites,

@nbs trq, C\phas tea Poi tes LL?rl Goniopradl ao n n do I f,u : r ol ru I g I n : u rl : g ur

(2542,ilrh tOg)

a J. 6
oluu?'tu tnordrufi sldrolrnrg }io;fi fitn: :unrrris.r riiurrioun'iruiresr

dredsuounrgfi f insuuiuuail;nriro{luririi,fl .,,ogldiu6iliilnr1nauxrEu
,

naonfitfl rirnab?uutjsnrirrfinnarurilgurorrnnduauilnsnr uuddlldiruuns

1uu: lndru?raord rriltolmrgfi f, nou dufl uuuurJsnrilfi o{luduii6'u ourlrl#
hilfiiunan,svruolndninaauurqu nr:ilnnqududtsuJ;nfifiiinu?raor

Crufirldts$nubi Qs.till-%vo)r?oorriruinordrzirrounufifinou (43.69t tl.e/o)

,uno',ndnrrrJnaquCufirorilgnririiinluiiu z Crd fiuurlfiuanalrlnil
!4eilAda-u

triu tE ur fr u u-u fr 6u fr ii n l t r u n2u uu ail v n r iq ql ril r r n r : r u n6u n s fi o n : : u.u o l
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ro.ruuuddqrioh?rfinnlurfiuulorarnltrmnrintolrJvnrir rfu uurilvnrilfi

Fqida(Gleasoq Linnaq Wiffians, Creias, GiDt€rt, Madjid a a1.,2C[7,W.34) uu?ilgnril

uiraormrs uNrriu f,irinq: runirrfi (u q un nr n fi nriu i, 2s4t,rrir zg-zs)

rru ails nrirmrsdruuar,n',rfu iluintaqi (6n6lffi luJr vf,n i, zsqi,urh ss -

oz) rfl u du Inomn rs o dmfu nr rrfinndudu rfi luCudilnurrfiorfiouf,ulnu zsez

riohirfinnaruriluilrouasrmnlinro$Js nrir riodao^al#nrnlnnqudufu olnriu

rJsnril Montipora spp., Acropra spp. ttdl Porites nigrescensdlrflurJgnrilrfin
,)t).

miulurft z dud fiuurh?uana{ dndtflti'ummf,uraodsudu r niu qoruqidl-

ilura R?rurfiu uo;r;f,unrrrtinruori',nr,oluuirroruuailsnriqiifi nr:ld

rJrslumf riludu drurfl uilrf,udinaionrr ana{ruoCriirJnnqutouk nrir

(Meadows & Campbell, I 988, pp. 204-2lt ) rdoIornqoru1fi rragnlulfiutuoti,

ngrafi hirilurveurirh?rJsnrirumnriulricrur:ortirXriu Ingiolilld

,'
fl ? ty nu t auu uas s o lnrrio ofi u d eynls n idu s n anf,

ilruudu,fiutJ
Jvtiaaeocr{u nil o {rlr u?dlul: onr uuu uu tu aufi'a uns fiorrfo eru r: odufrarjg nrir ldo s
a a , a la - - o I

r fr o na t u riiu?r r uu 1 n n?1u, r?oru 1 a n (u q il a nsr'nriu ri, 2s4 t, ufit rcq l: fi nfi I ra'

r ru rJ : s f, vr {, 2sq3,rrir s g) 6 nrir o r n r s ldiu n o n: yilu c r nu: r nr vri rt o m h u n u
lrrr r 6 C r ., a t
'l6irundru5r'lsrdu 1 R?luunndmrorrvduntrudntorf rmsrorilnraioiliuror

nrrunntintrnnirlriu (Gleason et al., 2W7,p. a) Riegl and Velimirov (1991) nu'ir
ea.uaa'J)'

n:unnrinfiuururorilsnrirfi urnluf,ufifi fi : vduf m'u Inunuurnqofi : ;du

n a ru dn Li rfi u t o run : rhu iun? ru r.ru lr,riu m liu ciru rjs nr iluinar dru fi ald
Irataaa)toqtnrs'littosuitrudrrdstolmrgfr fr nou ltuRlluuuruilutol8ucirurjsntil

q -e v d ! ' 
)

u r nluuitail : sdun ?lu o nt o{u'tmg raludrr z-o run: rirfi rjiu lrun?luliu ruilu
Y9r

t s.r f, u rir u rJ v n r it ii n a r u un nsi r q fiu l u : ; m i r w'u fi u o y.t at ra a r n r : r{r }J l #

rJ:s lumilu,riagduduasluuiagdalrearrgdlfl a n:rmuionr: unnrinriluuru

r o ril g nrirfi un nd rr fiu (u qr a nfi nriu vi, 2s4t,ilrir s+-gr ; fi ne'Ir6 uurj: s fi mr,
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,
2s43, nit sgcz) ntuuuruilutsrf,uriaurJsnriruinordrrdrtsrmwflfi nou

fi ri ro 6 o 4.37 lt.tgdrriunl rlrrun : dru r n n'iruBrasrdrufi ddr ounrv }iii fi
, I a ^-i , lla | . ., j

a?lut4u1lluu]g3iolilotr 2.4611.97 runonlr l$unr ilruluo|t1nnquilunlt{1{
))

roigluui,rs,tilitut sruiraordrrdrrirulrqirflurJvntir pon'res ,,gr"scr dtfi

dnuorsrilurjsnririilflrufi ,rJr *r1{ mudlu r: ofianr:unnrinlCi'ruum laursilrg
,ial,rau

ool.ru{Rlrtrtouuurftnriluirasr reefflat firinrf,rrirarlrro6uiil cfimruflrrrru

iorjgnrilldlrn (Hawkins & RoHs, 1993, p.zs)ttntru{luu0r Atlison (1996)

nudruinouuiilunrildrfinnan,smuu'rRfi qntounrgfaid 6o uinordudrtn-

n q u t o l n ri u rJ v n r ilfi un nrin d r u dr fi n a r urit ou r orfi n du ft t zozn, u n r, ndo.l r -
rc.-A,,,Jroyruvt'tusioiltf,ufiurrnaouuauR?'rururluu'r{ilunnnlrnurolilgnril'lurrsiasiu'n

;irl no qrCud t6n6lm uurl: g fin i, zsq3,ilfir sz-sel 6nrft : g6'un2ruluu: {ro|
nrr n:vrirtos?rlrl nrrun i,,,arnf,uaudouurilsnril riab?finnrrunnrinrflmnru

to lils nfiuag olc osriludrr{ruunn?luilururiumriuciturJvnrillfifi nrru-
t o e r,.l ' !t- J ., allnnnlmu ln0roTt13o01{u{n?uluur{x0.tn:sttdlilfirrlnTurrnf,or:rum6

A a aA - I
n nlu f, u riirf ioiu fi z6 fiu lrnu zs+z ri olfrfi nn a rurtluu't u tas nu un nfint o l rk nr il
rfi u{ru'luurnluuiraordrufialdtounrs ld uosriual#nrurururiuror

J9..J

SuciaurJsmillun'ufi fi rfr'uurnf undrrJn6uavgmdruirzsuira6qro$nrsf ifi nou

dlrfl u drtf, n6qrf, rhTldiuara n: vvru 01 nr: {n:s fi uorndu auriogn'iru?raordru

fialfiioqrnrg lri nmutiluuluras n1: rmntinrouJsnrirdrfinmnrrgldduuav

ndufrnfluu: r ndrfi on: runr:rioqfi ,auarndununrurlnfi rliursrnr: unnrin

touJvnrirftrflufiaiudo.,rdurlurutouruarJvnrildtu (ttieh*,ith, t9fi2,p.207)

dmsrfiul6drntrumurmiuta$iudeurJ;nrirqrdu,iu, r uiiliurornr:rlnnqu

t o rilv n rirlu du dfi uu r hiuae ar
,t

furi:urJg nrirfi nuliriouludu fr 6o uontipora aequintberanlata,

Aoopraspp. llog Porita nigracat dodrri-rt vn'fit Aooprup. finrrunuruilu
,lndqr ( l .e4 dueionm 1{run r ) luuBrrorcrufi aldtounr; li : arow r 6o

M. aqui tubaanlata (0.27 fi i u"lrl{run, ) r ms .p. nigracens(0. I z iui on1, Ntun: )
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r a t - a- {. -!^-^l-.^^!,^^ . a I

unurr?olo1?a{To{tnlvililnou num,rri'luilvnril P. nigrescens iineruuurttilu
t)-u

u1nfiEn (3.2r f,uionlrl{ulnt) to{a{u t 6o Acropora spp. (0.56 iuionltlrunt)
^3.J,ia

$av M. aquitubuatlan (0.21 iud onr : r { u, n t ) fi I a luru rr ni u t o liu dau rJ s n r il
fi rfrn0uaonodoldurJiumtnlnlnnqufrufi uastu lntolfrurirurJsnrilfittuii

r u. . i iJ rv a , -ie e- l-
fi?1uun ngil{f,ululrna3il-ufi rru0 gnuTuar0tils nlt{il]non1t ltnniln tu0{t1n

o{riilrenouvrl{trililrrIn'lnfirJsnrir Ia:rairrtornclurlvnrir uasR?lumultlu
.gr'

rsuJs nrilsionr: n:srirrllrrniltf,umrlt ::utrfittos6tm:uto{uqu6rirhi

rJsnriludasrfinrfinnuunnrinldurnr?ouunnil{fiu uasfi tumiurirurJs nrit

rrnnsirrfiu (uqua nrndnriui,2yt,ufitn;IGy & Liddle, 1989, p. 509; Rouphael

& Inglis, 1997,p.329; Marshall,2000, p.177 ) olnrro{tutol Liddle and Iky (1987)

. -l a ' - ^ r t '
rJvnri.rfignrr6uudr uitaor Great Barrier Reef nudrrJgnritfi{ Acroporapalilemfi

n ?lud1u mu ci o nr : un nrinqffi qn rJv nr il Poc i I lopora damia rnis ii n'lrudrumru
t v I -- a , I c, o a _ I

d 0 nr:r m nri mJ,lu na N .tar A. nillqom u Rl1un 1uil 1un o nu un nil Rei'l1l qn fl ?u

rJs nr fr do il (porita tutea) hinu nr: un nrinrfi n du dofl tf,fi , d r il t f,uvr r ldru

pJvrxIaIafi rJsnrirfi aarurfiordorf,unrruyruvrlulrionrrrurilt 1Bu1{eiou: {

nr u fi m, o { rJ s n ri.r ui nsrfi n un ni r r fiu In urJ s n r iq iifi pJ d r.r finuu s rfl u ur, fi o -

firu u a s udu u l { e s d'r u r r o 6n n r r un nrin l di r o n'i r rJ s n r ir g rJ n : r du r ( fi n 6 I so'

q ru rJ : sfi n i, 2s43,nrir sz-s g; Smith & Hughes, I 999, p. I 47)6 nrft ils n',;.riifi

n2lurilr rrumrsfi nr:unnrinlduaurum draonndsrfiunrrilnurfi fi uu'ir
:r.v-orr
fruri:urJs fl1it Acropora spp. iiturnlnqioil Porit"t nigrescens ta Montipora

aequituberctttata fiattuilalnilaroro{t ulnfiuriturJsnli{ fiirfuuiraordrufigld
r .J r .

t o l tnr v l ifr l riau }a qinuf, ud'lu rJs n r it A cropora spp. uou M. ae qui ubercul ata

6.rrh b?iu riau rJ s nr ir ciau lrqifi tu r n o qir v u d r r r z-zo rryu 6run : ua s uu m lsd u
c r r a . a aa 4 r o . d
lu qi n'i ruEtru d tl dfi, o l tn r g fr fr n s u 6r ciru lu qiu u f, u ciru rJ s n r il p. nigres c ens

l?r!, Acroporarpp. fi fi tu rn oqi: I u'i'trt 4- I 0 rsu 6run :
t.troY

u o n t r nfi n r : n r uril u u r r dru t o uu"o 16 o iu ri ru il v n r f I d a u 1 u nj f,n o gilu

: gduntuluur{r,o{nrrnrurirdlilru na m (0-50%) 6nrf.rduriauilv nri.rnr y0'lu
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t!,dars..ria4t
o guuru ui, { Ro us nli{n1o rJg nrir uasCufiu rfl u daulrqi : o r o.ru ros riludud

hirad u 6o du r, : r,,,urCrd hirc60r iluduuf, r 6o du n : rurJusr nrjs nrirdou

dqadrcunndouiusw{rJ:snoutouiufi sovrsrafi fi rJiuronlrnquCudAruhql
&tdso.reJ
ruuruur,{ oma nuusn{nomomwa$ab?iuciurjvnrilrucirfi fi lonrar oniia

nrur:runfi lduinr::oniiinun;nudnn'nlilrirorrJgnrirfi.rtJus{fi uiloilodu1

orfiniu rrluruodrciaurjgnrirdrdnrfiutl iucirurlgnrirnnrirlfirndoud

nnonr2arrmnruudtir tJirlrrrnoudilflaQu :sosnarfil#lunr:dninlurifiu

du rlr,,r,arion rru rilurrm oudordorh nr ir rf, udu (Meadows & campbell,

1988, p.207;Nagelkerke,n, Boun4 van deo Akker, & Balq 2000, pp. 502-503)

dA,
nn:nlaTmuavmlzle?qtfr uiarafi ucizrrlilsrniduslnuttfr

rt6''
nr: : oofiinto$uriauilgnril Acropora spp. llor porites nigrescens fi

n:rmuo{lurr:urrifi dn:rnrr:oniinErlu:sugraor 3 rfiouurn drdn:1nlr-
aaaoaAlr

:oaiTnrgmiioufiunrrfinurdu 1 frliudaurlvnfiiidn:rnr: :onf,in gludl

r r6ou iurirurJs fl"tir acro7nraspp. ttr1fl 8-12 rsun'runr fidn:rnrr:onfrinogj

ludt 82-98o/o(Bowden-Kerb y,1997,p.2065)duciaurlg n'tit Montipraverrucosa

rum g-tg sufirunr rdlrm 4l6ou iidn:rnrr:oaiinrjrsu't0l40o/o (cox, 1993,

p. 5la) rraEduriaurJgnril Pawno cacu:t, MontiporapulchenhnalJ?rv Lepnseris

gardineri tuln z-+ tryuitun, ?ff{rm tz r6ou fidnrrnrrroniino{lurir 0-34o/o

(Plucer-Rosario & Randall, l9E7; p. 588-590) odnl:finruiurieurJgnril Acropra

spp. (5 76 I %o) tras Po ri tes ni gres cans (7 4-t ? o/o) d r o n iin riau ln qi hi fl i u 1 r o

rtiqr6ulnldruaoltrniuriaurJ;nrird:oniinfouavss-t4fi nr:nrurusodudu

rjgnri{fiudu lro,onrEotir$riurianJgndr Aaopmqpp. fi fi r,urardnndr r z

rsun'ulnrfi nfodsrjgnrirfi fi ienaf, a{r1n6.rcszrrnruia,fl odnnqurfiuuav

P. nigrescensfi rdordo rJ g n ri.tii fi iin aa a{ t zz dr nr, 
",r, 

uo durdo ilv nri.rii
.tJA d a . cJ. . : - ?^ trilltufr oreovciuab?'i?irt susnnrsiouriu riuuils nri{rucirdfi dn: rr oafrinir

nianroldlu ts ut ull Nagelkerken er al. (2000) n udrdn: r nr: r onf,intolduriau
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rJ g n r ir d hi6a 6ofi dn n n r r : oof, in qrlu rie r zo iu u: n fi dn : t n t : : on iinu r nn d r

80p/o ugilr fii o rnrfudn : r nr: r oniin an a I rf, u odr wr nluqn 20 iu t ta g u dl 0 m 4
AedAAA

rdsu d'nrrnr:: gnilnooa{lilciotilul 38%

dn: rnn:snf,inmliuritnjs nrilluui ogdufi hirrnni mfiu ororuuo{u1om

r{rdflnrlrtr z uinsr fi dnusrvvrNnluRlnt,urfi o,t.ndotlrirrnndHfiuurnrinil

ororiuab?dnnnr: roaiinroriuriurjgnrilliliintuunrrirl nr:nruriluurwiru

,ul,fi durJsnrildunnsiNfiutifi noiodn: rnrr r onf,i.ru.dr,irurJs nriq dl

oroosrfinrrnnuitnur'Junioiita,oi.t,irmr:nrufluursiantuo*luduirrirurjsnril

oonrflu z ri'x 6io oso uou 5l-9eolo nfiufiuhkilaroh?dn:rnt:roniinfinlu-

uil:il: ruuashiunncimfiu uinr: iilnulo9odittt fi u'irdnnnrrr oaiintol
^g r r - t rs a | ' o - d
fi u rieu rJ s nriltu oqifiu tu-nilsh r i.r (Smith & Hughes, lgu,pp. I 53- I 5+) fr q

du riru rJs nril r. nigrescensfi dn r r n r: : onf,inql fii1 Arroporospp. tu lott o {
J..evi:;i!r!r-tdr--aa
iuri?urJs nri'ltlas dfl u0r3t o rtflu?tfl rucf?uils n1r {nrslluogufl anonlt tonr?n

t o rdu ciru rJ s nril A croporarpp. dl Ia uriatrJdu druil; nr il d o ru o', ou {n ru

r : r um6fi fi ru rnlnoj (> I 0 sil.) ogfi I o n1 f, t onqln'irduciruil g nriqtu rnrf; n

(< l 0 su.) uasducirurJs nrild o rr rroo{uudufiu $6.67o/o)fi lonra: onqtn'it
Crr.,.i.oc,

uunuyrr louumnilsnril (59.7 t x) uasCumt 10 (27. l4%) : o{a{umluamu
.Sitrolr

riiornrnfruriauilsnriluufrum: rouasf;un: roiluryrnrJvnrilgnn: runau ldiru

ri r1#I o n rar onf,infi fio on'i rdu,,{l dqeoeado I fiu Bowden-Kerby ( I 997) nu nr:
dAirrstsl

: onfiinto $urirurJs n'ti t Mon ripora ro mosa Ln& A. cqviornis uu grnils nril q I n d r
tcu

uuilulrtlun1Uomu

gJatyJ'
nr t af x m a a dufiu f uay fr ? t a fl nta.r?drao A a ci euil y n ida r n an fr

rJ v n r i.r A c ropora n o b i I i sfi n r : du vlu {uu u o rf;utyr a Inofi rft rn n{ua v tn a

rfi uo gilu dr rd ur fiu (hermaphroaite) dq ril u tr rJ uuu 16 ue fiu fiu n r : duriu {t o.r

i;l r

rJsntflrtrnl.rlufiufio-u 1 (waltace, t985, p. zt[Sucituilsnri.rfir,rutut::umn'

rnurr ocfi uuadduriu {ldniurd mfiuInIafi rJsnri.rr diliurunr:dfi ruadduri'u{
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: , . oo aa, r<t e a. oc ' 
J

xo{rud?uur n1r {lu!r rulrfifi doondrlnlafi rJsnrirlur r : uuf, urn fr'rfi lvrfi rJ

uonJgnrirluuci oslnlafi uasduci:urJvnriroEfi nr: cfi qryadtluriu{hin : u q n

InirJuag{ ruarlna'rJiifi nr: aft rrrariduf,ur(tudnrianJEnrirfi fisond rlnlafi

ilgnri{urnrdufiu ludrr: soslaolro{ nr: cft qrradiiluriu{tsuls nrilclulr onu

hirhnrilturardntJruiirurnltqinrulu#rlna'rJto.riuri:urJsnrirrriur?iurriu

luInIafi rlgnrir nrrrf,surturarolhiilsnrirr;r'imInInfi ils nriruarirriu
rts nrilluuiasd:urarii dnusr g nrir'su fiuuifi n luun nd m fiu r gildl{fludfl nur

otirll:fiarudurizurjvnrirfinaruanrolldr?oondrlnlafirlgnrir ornnrrilnr,ogo

nudrrurnuas nuf, luriluu rrlru, u, durdorjgnrilhifi nranr vnui orJiu mr nr: -

afi usadiluf,u{uavn?lunRro {ldtoduciaurJgnrirlur: :um6 dq orrrsrfin

mnnrr ilnurhnfodldurh,i'lmun ruriluu rr rirurordr,utu iuaauilv n r ir
oanrflu z'itl R'o Gsolo uos stgf/o nirqfiulrjdlnal#dn:rnrr:oniinii
orruril:rh ruuav hiunnri, l riu

6'lrfuogr#ulddrduriruilgnrirlurr:utrfifi rtadduriu{rrifi fi nunrulu
nu fluriu{r?oond r In Iafi rJsnrir uasdr hirfl udurifndrrya dduriu:fliinuriui
nrr aftqsatifu f,u{riou w rfiRnrlrnnrinoanurriofi nrr afi uryaiiduriuf
nruudl nrrttanrTn uastudrfi u rudoufi fi rnr: dr: m hinunrr afiuradflurf,u{

t
luiiuri'ruilsnrir rfiorornrilunr:ciurfi ufirodniuriaurhnrirdfi oglur, :um6
doarodlfiuchrnn ld a il: gnrr fio ( r ) In Infi rjv nrirfi nrr cfi usadduriu {uav
unnrinoonrr,iluirrizurjg nrirdfi rsaddufiuf tzl IaIafi rjg nriri nrragr.r
rEarfduf,urfrriiuriaurJsnlirdurrnRrincrnaruiih;fi nr:elqsadduriuf,
(3 ) iu dau rJ g n r iq cfi ura df uriu {n r ur ft o r n rin o o nu r tr n I n I a fi rn'u u a s

J
(a) iucilurjgnriqrtinr6utJhiatur:oaft usaddurYu{Idnruufirrrntinoonur
rrnInIafi16r

gr-s, I j o e . c

il t f,t o-u 1 fi d rrftg i o n r r a flr urya ddu riu {u a v n r r rr n n t o r 1 ri rJ s n r ir
ldrrri turntollnirJ riruurirtorlna'rJluIoIafi orqlnIafi narurjuroori.,rr,u
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rrtsd
nlltrnltto,iTlull TfJUCU (Sanant, 1986, p.47-51;van Veghel & Balq 1994,p.229;

van Veghel & Kalrmann,lgg4,pp.223'226; Ward, 1995a, p. 193; 1995b, pp. 87-90)

ilrwnmlurntfr unvznutfr ,ruttfi uosnri;rldefr alwhedud;rllilsrn{t

nlriiiu Gi?urJs nrillu r r t ullfiriuluqifi nffi nlutondordorJsnd{iifi
dA c a dr 

J t ! t 
'

rm qr ril r s us r?a r 3 6ou u: n ro e ii diu r 2341%rri rriufi fi ru'o r0o rls n rilfi fi f,in
i 3 a . o h-!---- ---4-.- t-.-d-.q-----^-^-^eqPl--.^^..^-. .. j

lilutu uagluo{ilnrjvnrilhicrurr oone{nnilil=u lulrtu!1fi ld Inornillsodl{U{
i t r -ia a ! -^ --t--,---4^^---^^^.^l^-^--d^-^------^--.-5
ru d?utJu n1t {muturnr6nndr I 2 trufirun: dln:s rruo{uuniuilt luuaeduil: 1u

ilumnrJsnrir dudaurJsnrirrucirdrfiouniuldlwgnilt unautlasnlulufi .Jf,

u on0lndur {nrsfi lrorn:uudliluasn dufi rrab?dudauilgnrildnrro',uoqinru
a i ; J 3- -r-- -r- -^!.--^--!^i^^^f : : urln lnaouilnaoel2a 1 t{$ud?urJsnrilrudrfi oreoEhiarur:oo{:anuar

ro?qr6u In ldlu : s ust?o1iou1 (Nagelkerken et al., 2000, p. 503) lun rlln : I fiu {ru

du ci r u rJ s n r ir fi dr udn 6n d au lu c$ <uaN) fi nr : rf, udm u u du rdo rJ v n r il d ii
d6aasd,aA
frinuasArUtr ortifgrfru lnfiutu mfl ?1u o't't 2l .lo/o To{filluomtnu lla8{onn{
a 'i J i ' -!, A----^+- e^ r '
h{uriluTuurs a0 4. I 3t0.4 iilsio t 2O iu 6lnr: roiqrfr ulnraliuciaurjg nrilfi

ri rnr:dnGalurifi dn: rnr:miqrfiulnlndrfiulf,ulalafi rJvnrillutt ruffi' dluanr

lunrnr o 6nr{rdn: m1r onf,anrorduriruilsnrildrirnrrdafinluririltu ml6n

ruaurum'luqifi dnr rnlrronq{lndriurfiu Inocsunnintrnduci:urJs nrilfi

n: v rruo {'[ur t tuilAdlrnu'irirdrurk nristurn'luqifi lonra: onq.r n'i riu riau
.ed

ilsn15{tlummn
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nur{ 6

dm n n ni q rfi u I ntt o t il s nt it t ng iu ci z uil s n fi t
ilsnrir 6h:rnr:reiqrn'ulnro6o iiur

(ia6run:dofl)

E;;rtJtrr.1*rturla
Acropora spp..

Poriles nigrucens
)
iu tirurls nrir lu a : : r nn'

Acropora spp.

Poritac nigrescens

))aAoa
nuflnum:{u

))aoanuf,flulnrtu
: I r -& a
iu dru rh n rirfi 0a n-nlr ri

A. tormosa

A. nobillis

A. ospera

Inlafirlsnrir

Acroporispp.

A.lormosa

Porites nigrescens

4e.46 nr:f,nurnird
,9a-A77.01 nlrflnulfirru

2s.zo nlr;lnrlof.d

58-87 Lane (1991,p.100)

80 Clnruchinda and Hylleberg

(19M, p. 215)

14 Lane (1991,p.100)

))a-a
31.39 - 36.84 nlrfinumr{u

)J2.24-3.88 nr:itnurnirfi

3r.39 - 36.84

2.24 - 3.88

c,g{otrrr
n{uu n1r iluntro{f,urirurJs nrilfi rirodnfi alnri rgfl udrldrirndr

i '| I -i rsrluoiinlutrrurrnriodnlriirdrldri:riodrfttiuo{fiu.ulrd?u us nlr {il nt s t luo gn1UDt tut
tfi nrjsnrirdujsnrirdlulroinululnunab?nduurrfl uCun'adfi iintCbnnfi
riuogifiun?luf, lu'rrolunr:afi uusordoduurlnrirorlnlafi rJgnriruingrfi nnr:

InrrltorAriiindu uasdn'tnuendeudu 1 (Bak & Steuard-Van Es, l98O p. 883;

Meester, wesseling & Bak, 196,p. 83s) Meesters and Bak (1995) nufl?lltfl1ulto

lunr:aiN,fiu,iiurirrrlnrifinrrur?ufiuf,fluoqro{IildrlrJgnri.l drtrnnrriinur

du ciru rJs nr iqfi ri rn udnFnn u driu ciau rJe nr i{ A. nobi tisrtiq r6u In lffi n,i r



127

'e !! e '-FuInA. formosa llOs l. a,spqa : o{a{um lltdmu m{u nu aaaw0{on, 1nule, ful

ruosndqlrurlrrowolilsnri'rottfiaratrnfrnunrfllunrrrsofrin (Nagelkerkar et al.,

2000, p. 502) u o ntrnil o f,ui rl f tsfi dilf;ilad o n mu aru r: olu nrr efi lrulotdo
I

fi uurlrrirsuJvnrf urdanrrnrurfl uur*irrruodrdoilgnriluaunudft {rulodo

du u r },l ri fi fi 6 n in a i o n r : rniq rh'u I n r o I rJ g n r il dau niu fiu In urJ s nr il d fi

nr: n r uriluurr riaut s udo,6orl, nrirfi 6rd.r rrfi ufi ordoduu rluri wfi rh?dn : r-
AA+

nr:ttiQtfru lnanal (Meesters, Noordeloos, & Balc, 1994, p. I 19; ScoI[n, Btown,

Dunne, I rcrirri.r, lgg7,p. 237)

A ad i ' ,..- . ^ ^, ^^ !4-l^ ^-a-t 'mfl rt n uarilfr n n rtma w salu nt tflu{tru tils n fi$mlfr u chuilv nfii
: . r -Aa o d J d , vav da
BudruilsnrirfrEndnuuEruunuaonuas.ulnrJs n1t {xon5lnlr t on!?nq{

u1n (79-9sX) lu: yuvr?al 3 t6ou tolnrrdnfinluri dddn: rnr: r onlndrf, uqfiu

duriurJsnri.rfi fi rurJEndrqndnfinuudulrdrdo'rrdrfi 6'n:rnuroaomfi dn:r-

nr::onf,in 5Gl00zo rornr:drurJqnlurirltarotfiou (Harriou & Fislq 1988, pp.
)r

375-379;Bnrckner, A. W. & Bruckner, R. J., 2OO1,p.235)uAsfrUriaUrJgnrilfi:On'

fiinriruluqiarrurromigrfiulnsiolilld laufi nrlf,xrulnRlluq{ nltronilluri
dt o A t t A aa- at a r d --.4.-tlrIIudruruuln ttasR1r]TtuTulo.ilUolooui2numunruouort2u?rn1u o{ltu?'l
i r . -ia o . eas aa a a I i t
f;uriarr.knri.rfiEnficrrumnr.lgnriliidn:rrm:orrBTnrmvro:'qfiulnm$ucianknriq

q.r n'iruuBruuduf, on udlu:susutldn:rnrr : onf,ina"u.,r'uorrtrnsrnilgnril
jog< a 4r hr e i ! I y{o -4-r^^-4
m lsoennorrururnhirilurgaufiuturnto$uri:urjsfl 1t{mu1u1uonnilt o

duci:uilvnrirfiturahqirrirxru rilHal#lurir.rdiu:quuionr:rinn,ruunrr,,*il
c c ea s irr 4 a ! a t

IUU' {ri1 lilrnaolrr|nxQal,o{t1uyr It tunlruonn u0ne1nuo1ornnolnnltuu

ilnnqruumufi romrmdrudltilHahlruiorfi oroqJsnrirn',*irdr,,asiudaurJsmi{

rucirrfunrulufiqn Nagelk rk€n€r al.,2000,p.503;Yry, 2M,p.30e)lunrqn:lfiu{ru
< a J t . u .l t 4 .3 ! r nA 3 a

n1: unnnru f, 2urJsnlS.tuucrurunulion trud1uilg nltrrinlum{uunmncTtnlr-
dAel.r'J
finfiofiugruhirniurirlfiiurianhnrilnqnoonimlu mrnfi nr:dnfinfrucianJsnrir

YJJ

l#uriuf,urirurjsnrilrrrirfioroogronf,inriqfiun rrnnanr:iinurdrncir?ude{dl
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iilrirurJv nri.rddnhnuufi ruuriu f; o nlu:suuttl? o 1 0euarur: nteiqrfiu In Id
A t a v ,A ----.{^a cr l..d -o' a e' a
?indruuslnilsnlt{ ttdtu-olornnlt gnneuu'Uruunua0nililfl Ulf lUilA{?lnlnn

ndudurfi riioiuii 2o f,urmu 2snz c'rrfir1#crurroa-nnrunrrrrJ6ouurJatldrnvrrv

ludar:susr2nl r r6ou uirrfu dn: mr: : a.tuoiu,iruilg nrillur E ugurail&ti
oo
flnrtuun

- 3 a a j ! | .,q a a r 1 | o,
6lrJunr:0n9intud2uu3n1' { luErtuilnuu$luunuaoillasculnilsnu I

hduiidaoaroin orrrg rf, u6niidndo d,rrrrsar.rdruiunrr frurluutls nrirlu
l't{o u I e {.. ? -r -,yie-I- 3-as--
ilufi srnnlfl lnRilnro {ilv n1t {tlo&lntd?uusnlt fl lnnluuuu lo n16rn10q{

ad J r d, . '2rRmn{nol2utoi 6o (r) iucirurjsnrirwlillfiiunanrsiluolnnlrdufra

o r n 1 f, n r l s { ndu n o u t o r n l r iiu rlri r rfi u n r : l drir (z) du rlu l u n r r du r! hi q.r u r n
)

ua s (3) ii nr : ilurt lil ti rur ncru rr ori r moamnfi m rasi; nrr ilurtl#uri flfi ri:u
i J c h ..aealt, d aY a t r , . !mo?ra{uavpuri rldilfrf61d tg#u ldt rnnm fi d?u darrorfndrrir

o ldldrin, lunr: rirudofinduciauils nriruu srnilE nrirlududnft rfi nn#u du rfi
J .acrat, a
${dlulroilaun lnrr{

nr:rfiontu'ndurirurJvnri.rrrlf l#ruurgcufiududnrrdru'l6r(r)ru'a
. -io @ ct ) t

rlsnrilfi rfinnrrunnrinil m uas (z) nrr h?naruehfirgfiuiudrurjsnrilfiitu rn
cdtaaiaeaol?

rdnuasiilanm, onu?nnlilu aunuur n Inorsilrgodm0liuciruilgnri{iifi tura
d . -^ a -d_- -_ ^-! 4 J.rr, .ra : j

mnn?l l2 tsunrun, mnsscluoguuriuilrlut{Ilonrln1rronianfr 1 uon0lnilnlr-

frurJuu arlg nrii Inonulf;iuriaurJg nrirlur r ruslfiurtnfiofiuCu olr,, orhlrJ

rJ: uqnilflluuit'loutuarJvnrirfi rfl uunrirrioo,fi u. drfi nr:unnrinta.rilsnli.r

rflu{rueuurnrioiuddH;roaurilurruilnilrqfi luur{ r,iu nduilurfi rirh?

rJvnrirlunulrirfi ,rnnrinrfl udluauurn if; ft nriraduonorn,flunr:drolfinr:-

dufi.rood, rirurJg nrirh?ri aduuavrfiudnrrnrr r onf,irruodr,irurJvnrillu

tr:umfi tte. rfodAlrilunr:drurf, urj6ursrilsnriluasR?lulf olnrarutoujsnriq
hCuddeonrrdur[ufuuuhio rf;omr d.rrirndrnr:duriu{uuuarf,smf, uag).
iurirurJsnri.rfi 6n6nudacrur:oroirgrn'ulnuagilloufi osf, uriufiruuorf,uurr
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ld dufl u nu rfi u rjiu rsrfird ou luuu'lrj s nr il h?fi ,', ndu uas fl 'lu'r: oiln I rilu

nc, ;i rl noqut s l il; n r il fi q nri ra ru ld

dotououuv

t. nr:finr:6nnrunr:rilduuurjalnarururmirruodu,iauilvntiltuud

urdrd d$grilu6nilri'urdoiitioddonlurdoulilruto{ltuailgnrfrnau{1rJfiu

nr: rildouuilaranrruuailsnril dorJr srfiuuurhiutulor,uduuln: ulu

oumnuas?1{unun1: f,n nrr fi pruu alfiuttullg nrilluuiasduii

z. nrrdur!,ruarknrillnoldduciauilsndlnfi fi nrrBonrlnr:nl6uuuilal

odNsiodol uagfi nr:finnruaralu:susu't? rntohlcrurroim: rg#rturnrtttas

ii n r r fi rr u rs arlu uiasiuii ld

3. rrnnr: iinurifiulung.d'ilfri*u'irn{urin;'ttirdH;uaarufrra;

riruusrirrfioafiuilsnriruasiinr:durladru{rlouaggndolarur:odrorJg'rifiqru

lu nr:f,urluutrlsnrillnoldduci'urlsnril'Jut::um6ld drrfun'rrcriuequl#

TUru ua y il : gtrlu lrft ii : au dl nriurinrf, rrirrdru rfi ciau i rulu nr: f,n nr : du {
ruuailsnrillnuffiduriauilsnrillut::umfinruldnrrqra h{narufrrav
6 o ora j o,da 4 ^ ti--r---r,-^tt^^-je^dfiluusulilnu nallnu mulnur??Ylo'lt'lt odRlrll,o{Tutlluilsnl: lnmntu lu

r : :umfi rCoh?oqinfuosnr:f,nnrruurrlsnrilfi rJ:sfininrvrulnd,

4. nr:frurluuarJvnrirluuiasdufi osfiiinr:fi rrnnsirlfiuduo{fiu fl Rlrr
)Jl!

itrgurroluurilgnrir f,iriuriourirrfiunrrilurJuurrlvnrirluudasf,ufine:ilnur

do luuRlrtouruails nril itqul uosdlmqt oonltdsulu :t rCoh?arur: o

rdoniinrriirrJdruursaufiuanlr,drd uasnr:drrfiunr:qitlf,unrr oqind

uuailsnrirluriruluuru rdol#nr:durluurrJsnrirrJ:seunadrritotirlufilil
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olrl{ 7

n'E itf,i',sifiTt Two-way ANOlrl nli otttfisunztun uuiwnsnnaiatiuitto t

iu eizuils ffi i$ g n it oiufiilrn t ua s i Nna tfr fi nn d n z o

Source of Yariation ss MSdf F P-value F crit

Sample (r6ou) 27.96s

14.61I

too.425

6.686

0.003r4

0.00307

3.6E-05

4.06618

s.lt764

4.06618

Columns 1aorfi)

Interaction

Within

3 9.3216 11.154

I 14.6115 17.4U

3 .33.4751 40.056

8 0.8357

Total t49.687 15

nm.llr 8

nttint wiilt(t Twoway ANoyt nJi wfiaud? utEnt:i nrsolt ltotiueieuilvntft

,ui, s ilnnn luu?nu z iudfnvt

Sourceof Variation SS df MS F P-value F cit

Rows (fruvrsra) 6585.929 4 1A6.482 39.9959 0.001756 6.38823

Colunms (COffi)

Error

Total 6750.594 9

0 I 0 0l
t64..65 4 41.166

7.70865
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nuN 9
Altd--'

n',ritffi ',Eri ilzs Thre-way ANovA nE oufisun?tut u',uiutotiuciuilsntlit
fi n hfila nlir 3 tfi aluui as tdouluui t2u ct olfiilnal 2 ato,,fi

MONTH (M)

srrE (A)

KOH PHAI AO LING S.MEAN DIFF

S =M. aequituberanlata

JANO3

APRO3

JA}.I04

FEBO5

S=Acroporary.

JANO3

APRO3

JAI.IO4

FEB05

S = P. nigrescens

JA}.I03

APRO3

JA}.I04

FEBO5

A-MEAN

0.15335 a

0.00000 a

0.17000 a

0.770fi)a

0.26670b

0.00665 b

0.04m0b

7.50000a

0.37330a

O.28665 a

0.00000 a

0.02000a

0.79889

0.02630 a

021950a

0.05260 a

0.54285 a

0.05920 a

0.39025 a

0.71055 a

1.08575 a

3.V12&b

3.036@b

6.71055 a

0.08570 c

t.33269

0.089E2

0.10975

0.lll30

0.65643

0.16295

0.1984s

0.37528

4.2y288

0.12705 ns

{.21950 ns

0.117'10 ns

O.227l5ns

0.20750 ns

{.38360ns

{.67055 ns

6.4l05rt

t.7?285

t.6t63

3.3s528

0.0528s

1.06,s79

-2"699l0r.

-2.74995r.

{.7lo55rr

{.06570ns

{.533t0

*t = significant at lo/o level; ns = not significant

ln a column under each s, meas followed by a common letter anr not signifrcantly diffe,rent at rhe
57o level by DMRT.

Comparison

2-MrSrA means

s.E.D. LSD (s%) LSD(I%)

0.4?299 0.97847 t.327gt
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9ru1{ l0

nliimrsidzs Two-way ANoyA tdi uufiartlu:rrttotiuci:ruilgntittsuitt

ftouluu?nuuuulsnri.lrft z iufi
burce of Yariation SS df MS F P-vafue Fqit

Baweencrroupsofiou) EO.4r,2l4 3 26.t2071 13.31794 0.03067 9.27662

Within Groups (aorii) 29.83781 I 29.83781 14.81609 0.03096 10.12796

Error G.uL(g 3 2.ol388

Total 116.34160 7

nltl{ ll
nni mnsites one-way ANout nli oufi uudn nmt t onfrintotiucl zwJE ntit

Acropora spp. runiltu?nutotfif;nw z aatfi

source of variation ss df MS F P-valrc F crit

Between Gmups (anni) 8.84 I 8.8139 0.0096E5 0.922331 4.210008

Within Groups 24570.81 27 910.0306

Total 24579.il 28

nr:l{ 12

nrimrwidzet ane-way ANoyt nE sutfioludw nn t oniinwduci:rurlsn$t

Porites nigrescens finhflTtzuaotfiilnal 2 ?to',fi

fuurce of Yoriation SS df MS F P'vafue F crit

Between Groups (coril 2.089 I 2.0892 0.004865 0.945315 4.543068

within Groups 64E-1.703 15 429.469

Total ffi3.792 16
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nml.ll 13

nnim wiilu one-way ANortt nE wfi ot6m nunaiimmduci ruils mit
lrnhfilgntivtfrailsn#t

furce of Yariation SS { MS F P-volue F cit
BenveenGroups 65.0224 I 665.v2u 7.5279s7 0.015839 4.600111

Srithin Groups 1236.7650 14 88.3403

Total 1901.7870 15

nuN 14

nlritnr'rJides Regression f, ir.nailutiu * gnittdnr mtt r oauastu'taua,o

fruei enls nti,t Porites nigrescenslun rugfr
ANOVA R2:0.5699

Dl SS MS F SigniJicance F

Regression

Residual

Total

'l 179.t879 179.t879 t022554 0.012655

9 t57.7121 17.5236

r0 3369000

_ nu1lt 15

n',rinr',sidw Two-wry ANoyA nE sutfioudmnr:lrlafrinto tiueizutlg ntit
,s n il{xutauas r s ilunlmlatfluaweizulnttdodoils ntilt acropora spp.

burce of Yariation ss df Ms F p-value F crit

sample (wm) 2929.t2s t zgzg.rzs 4.460s70 o.oso762 4.49399g

Colrmurs (nr:arorf,uundru

toudordarj:nrir)

lnteraction

Within

96.549 I 96.549 0.t47029 o.70er3t 4.493998

9.y2 t 9.y2 0.0t4226 0.906544 4.4939.ry/E

10506.730 t6 656.67t

Total 13S41.TSO 19
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olr1{ 16

n',ritffi tsiiao fiioway ANoru nE sufilluilnrnr :rrlafrintotduciauilsnfit

t s tt itttu.rluaE t g iunu ntotiluuwdtut a iliodoils ntit Poito nigrescens

burce of Variation SS { MS F P'volue F crit

sarrple (tum) 81.48?l I 8l.rt87l 0.76141 0.395794 4.491998

Columns (nunrorSu

rN dutocldorfi orj: nril)

lnteraction

\ililhin

Total 2322.8?0 19

t82.?271 t l82.2nt L1W2 0.210389 4.493998

346.0335 I 346.0335 3.23332 0.091048 4.493998

t7t2.3390 16 to?.utz

9t'tt'trl l7

n',rin, wirtao one-way ANIYA nli nufilrudnnrnn oafrim snhtiu
)

(substrate) s iltsnn wtfrueizutlsn#t Auopra spp. u?nwnwld

Source of Variation SS df MS F P-value F crit

Between Groups 3552.815 2 1776.407194 10.26638 0.045514 9.552082

Within Groups 519.06920 3 173.023056

Total 4071.884m 5

Nl,N It
n "fi i n r w iilzo orc-w ay ANIYA nE uu fisudm n n n aiimt g n i.,iliu

(subsrrate) s thsnn ttotiuei:rutlsnfit Poritq nigrescens u?nunwli
fuurce of Yariation SS il MS F P-value F qit

Between Groups 279.169 2 139.E845304 0.22513E 0.810635 9.5520E2

Within Groups 1862.128 t 620.1758613

Total 2142.097 5
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nltlr 19

nlritn, widas fiw-way ANoyt nJi uufi sudmnr naf;im E n in z iud uu,

iu (*urt ou) z rhsnn wtiudauilsn#t Acropora spp.

fuurce ofYoiation { F crit

sarnpte(nju)

Columm (Aorfi)

Interaction

Within

Total

t7v2.5420

626.91t7

22.%28

?@.39p/2

3l128150

I 1702.5420

t 626.91fi

I 22.Xi276

4 190.098

7

E.95@4181

3.2yt80329

0.12v793t6

0.w232

0.143545

o.745693

7.7086.5

7.70E65

7.70865

nuN 20

aJy
n',rlnr',stictct Tiw-way ANovA nlisutfinudnrnn:lrlaiimsnitt z iud uas

iu (*art uq z thsnn wtiuchuilsn$t poitq nigrescens

$urce of Yariation

Sample (iiu)

Columns (cnrfi)

Intemctiotr

Within

Total

394.4997 t 3!N.499?

9.5536 t 9.553626

8.82t I I 8.821026

390.3.2230 4 975.805700

43t6.W

df

0.404281

o.wy79t

0.009040

0.5594//6

0.92594t

0.92EE26

7.70865

7.70865

7.70865
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9tltl,q 2l

rlitffi 'ts idzct Two-way ANIYA nli nufiouil?arumt afitwaiihtriu{tot

I nI a fu s n hfi nla fi ils nt ft uas iu?hu il, n#ilu ui asi"fi

burce of Yariation SS df MS F P-value F crit

Sample du$l 368.924 t 368.924 1.07787 0.329533 11.2s863

Columns (Ialafiuoc

6rrirrr*nrir)

Inieraction

Within

Total 109@.24000 I I

9t'rr1{ 22

nlrimtwidzct Two-way ANoyA nfri ttufiauil?uruntt ahilsaidufiuft ot

I nI afi iu ci zu ils nfi t t r n it rx u',a t n g i z t nJ a ifi uinn n ru tilulrn vi eu? a {

tiodorilEntit

7816.13000 I 7816.130 22.83607 0.001393 I1.2s863

37.01il2 I 37.016 0.10815 0.750705 I1.25863

2738.t7rm 8 342.273

fuurce of Voiation ss MSdf P-value F crit

Sample turnl

Colurnns (numailu

uxdrurauduiolcnrir)

Interaction

Within

Total

0.154197

0.01E910

0.055283

1.s16066

t.744457 I I

l 0.154197 0.81367 0.393385 5.3t7ils

l 0.018910 0.099787 0.760169 5.3176/-5

l 0.055283 0.291718 0.603828 5.3t7il5

8 0.r8950E
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f,ltlrt 23

nfi m w ilw r*wwq AN orrt ili ou fi ou:/Fi utu ntt a fi {H a id uriu $n i n d il
n n h fi nl afi rJs mfu t,u, iuri ruilg rnftlu tdas iu fi

bwce of Yariation SS df MS F P-value F cit

sampre &dl t4g4.z6s t r4g4.z6s z.Bs6g7g o.tzgrc s.3rlils

Cohms (Ialnfiuac

riuriardcnd{y 3332.657 | i3t2.6s7 6.37t9t7 0.035522 s.3tlils

Interaction 195.382 I 195.382 0.173562 0.558032 53n(/l5

Within 4184.181 8 523.023

Total 9206.4U I I

nuN 24

nnint wiiles Two-way ANoun nJi etutfisurl? urunn etftiuuadilufiu{to t
I n dillulnlafi iu eizu rl s m fu r s n int u n t n s iNnl o il&udnu nru tilu u t vi tu

tA.u
xo{rtuotooilsnu{

Source of Yariation SS df MS F p-wlue F crit

Sarrylerrura) 0.001885 I 0.0018E5 0.0@486 o.9z4go7 s.3t7ils

Columns (nrrrruih

u#anondordcrkorirl 0.092348 I 0.092348 0.46/}724 0.5146172 S3n6/rs

Interaction 0.049091 I 0.049091 o.z4lWz o.6i2s3s s.317il5

Within 1.589231 8 0.198716

Total 1.733056 I I
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nlrl{ 25

7i ils nilo E n i wl nI afi ilE m it

Source of Voriation SS dI MS F P'value F crit
,.

1t602.49 t t1ffi2.49 0.124339 0.733486 5.3t7il5Sample tifufil

Columns (Ialafiuac

iilrrirurhnrirt 24274.35 t 24274.35 0.260137 0.623796 5.317il5

Interaction 28p,.6 I 2E4.46 0.003048 0.957323 5.317il5

Within 746509.30 8 93313.66

Total 782670.60 I I

nmr{ 26

im w iilzo Two-wry ANovt nli surfroultulri,totlqiilsntitrgrriru Ia lafiilsn#t
: . , e. . a

uas ilu cl ?u ls n?l { lu una snou

Source of Yartation S.S df MS F P-value F crit

Sample (Ialofill:

{udnrrEnrfi) 679610.5 2 339805.3 90.06831 3.35E-05 5.143249

Columns triioul 24274.4 | 24274.4 6.43413 0.044286 5.987374

Interaction 56149.2 2 28074.6 7.4142 0.023718 5.143249

Within 22636.5 6 3772.8

Total 782670.6 ll
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nmN 27

lansif,as hw-way ANorn nli lutfraunuuantotliils nfiit snix In Iafl

il s n t ir uas iu ei zu il s nt fu lu ui a, iu d

fuurce of Yariation SS df MS F P-value F qit

Samfle t{udr 16.57345 t 16.57345 3.8A6225 0.086864 5.3176/i5

Colurnns (hlaiuac

fir-rrnrtor 26.17335 I 26.17335 6.010917 0.039830 5.317il5

Inte,raction 2.2899 I 228W9 0.525916 0.488996 5.3l7ils

within 34.E3u2 8 4.35430

Total 79.8?t2t I I

f,tfr{ 28

a la, a a Y

nlritffi ',s rtdaa Two-way ANovA d? oufi ourr?Tunntotlirrlo $a eiuily nfit
r s n i', :tx un ua s dN ttl o i6uin',r n', utilu u n d eut o.t tdo d o ils m {t

Source of Variation S.S df MS F P-value F crit

Sample trurar 0.015123 I 0.015123 0.2896t6 0.6051ll 5.317il5

Columns (nr:erailu

ulttruroqdofir1cndrr 0.012758 I 0.012758 0.24313 0.634394 5.317@5

Interaction 0.m4680 I 0.004680 0.089620 0.772291 finfls
within 0.417747 E 0.052218

Total 0.450308 I I



t4t

nrrl{ 29

n D imr,Jiilao Regression fr irr.nucfatluit s nittdm nn t onuastuln?al
i , , -)a o 4 1^-4--iul lu tJs nli { ngan au u ca Nu n ! a o n

AI.IOVA R2 = 0.4428

df SS MS F Sigtficance F

Regression

Residual

Total

I 376s.s74 3765.s74 9.5352t1669 0.009399

t2 4738.949 394.9124

13 8s04.s23

gt'tt.t{ 30

nlrimrrsidzo Regression d lrr,;nacfufiu* sn it tim nn t ofl nsltulailo I
: t . -Aa - , e
iu d ?urls nli { nan n au u $ nus n7 r'r

ANOVA R2 = 0.M25

Df SS MS F Significance F

Regression I 3il.O263 3@.0263 1.109228571 0.302323

Residual 25 82U.492 328.1797

Total 26 8568.519

st'llltt 31

nlrimt Eidzu one-woy ANovt nJ? sutfiouim nn nisytfrulnwtfruei:ru

ilsnfii Acroporalwdawfia

burceof Yariation SS df MS F P-value F crit

Between Groups 170.42EO 2 85.21400 6.8W25 0.002539 3.195055

Within Groups 588.5961 47 12.52332

Total 759.0241 49
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R1r',t{ 32

nfiimr Eiiles one-way ANovt tdi sutfioudm nr n?q6ulmo tdueieu

ilsnfi A. nobillis luu,iawun

fuurce of ltariation SS df MS F P'value F crit

Between Groups 47.1779 I 47.17790 3576295 0.068998 4.195982

within Groups 369.1715 28 13.19184

Total 4t6.s494 29

nrr1.0 33

nlrim, ts idzo one-way ANovA nlii sufisuilm nn n?qfiulattatiueizu

ilsnfit A. formosa luudawun

Source of Yariation SS df MS F P-value F crit

Between Groups 0.4248 I 0.42494 0.032/m8 0.860139 4.747221

Within Groups lsz.3o83 t2 13.10903

Total 1s7.733t 13

R'ttlrt 34

nnint widaa one-way ANotlA nl?i ctutfiuudm nn n?qtfiulnt otdu ciau

ilsntfu A. aspera lwdawun
Source of Yaiation SS df MS F P-value F cit
Between Groups 2.etr,507 I 2.065067 0.674388 0.4576.' 7.70865

Within Groups t2.z48st 4 t.o62ti3

Total 14.31360 5
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Ftlrl{ 35

n'trin, tsita(t one-way ANIYA nli uufioudm nr ni qfiulnfrucleuils nrit

A. nobiltis luudasanm

fuurceof variation ss df MS F P-value F crtt

Between Groups O.@92 I 0.099t6 0.006667 0.935506 4.1959E2

within Groups 416.4502 28 14.87322

Total 4t6.5494 29

fllil{ 36

nriffi widatt one-way ANoyt nE ttutfinudffi mnn?qfiulniudzuttsn#t

A. formoso lwdasanm

Source of Variation SS df MS F P-value F crit

Between Groups 3.1269 I 3.12694 O.2427Ot 0.631152 4.747221

Within Groups ts4.6062 t2 12.88385

Total t57.733t 13

nmN 37

nni mt wiilu ane-way ANovt nfr sufi oudm nn n? qilulniuei zuils n#l

A. aspraluusiasanfi

Source of Vaiation SS df MS F P-value F crit

Between Groups o.suzs2 I 0.502519 o.zzos4g 0.64s376 4.543068

Within Groups i4.t't739 15 2.279492

Total 34.6799t t6
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nullr 3t

n'rritfli',siCas oae-way ANov,E nE ctutfrttuiufidotdoilEnitfrtf,rdurro
J

fruclzuilsn$t t tfia
burceof Yariuion SS dI MS F P-value F crit

Between Grorys 3631.42 2 18315.710 3595759 0.03523 3.195055

Within Crroups 239403.80 47 5093.699

Total 276035.30 49

nu,llr 39

nuinr w ilzo one-way ANova uli aufiuviufitiotdoils mfufr#uirnuo
t

fruclzuils ntit e. nobillb'luue;asrum

burce of Yuiuion SS df MS F P-value F crit

Between Groups 52672.7t t 526?2.7tO 9.886157 0.00392 4.195982

Within Groups 149181.90 2g s327.92s

Toal 2olgs4.6o 29

orrN 40
Y r ' , n.ji 3nr i n t E ih o one -way ANov.e nfr i oa t fi su fr u fi fi o 6 o il s n fi t fi fi i a?-uua {

fr u cl a u il s n t it,l. yorrras o lu usi a w u n
$urce of Yariation SS df MS F P-value F crit

Between Groups 7s6s.t99 I ?565.199 4*s6rplt 0.056419 4.747221

Within Groups zotng.zto t2 1697.434

Total 27934.4tO 13
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f,lrltt 4l

nlrl{ 42
JJ.t

nliitr,i',sidzs one-way ANovt nfri e,utfiluiiufiiiotiioilsntitfifiuiiuwt
:t.ofrueiuilsntit A. nobiltis Tuu,iasanm

n'Eitnr',riilzs one-way ANovA nli sutfiauiufitiodoilsmfufitiuiuruo

iuciauils n',{,t A. aspera lut dastum

burceo{Yariuion SS dI MS F P'value F crit

Between Groups 2520.303 I 2520.303 1.42099 0.299121 7.70865

Within Groups 7@4.499 4 tln.As

Total 96t4.803 5

Source of Vaiation SS df MS F P-value F crit

Between Gnoups 451.89 I 45t.EB9 o.MzEz4 0.803918 4.tgsg8z

Within Groups zotlri2.lo 2g ztg2.gss

Toral 2ol8s4.oo 29

nrrllt 43

n',rini',siizs one-way ANove n5i ourfiauiufidotiiailsn#tifiadurro
ducituilsntit A. fonnosa luudas antn

source of Yariation ss d[ Ms F p-value F crit

Between Groups 32.33E I 37.338 0.01606t 0.9ol2jl 4.747221

Within Groups 27B9|,.O7O t2 2324.756

Total 27934.4to 13
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nul'r 44
r J ' , -/4 3

filritnr',s iito one-wry ANoYtt nli outfiouf;ufifi otfloilsmitfuiialutot
t-

frucl:rutlsnfi{ A. aswra luuiasann

bureeofYariation SS df MS F P-value F crit

Between Groups 2287.822 I 2287.822 1.381495 0.292764 6.@7877

Within Grcups Bzw.z4r 5 1556.048

Total 1056t.060 6

nuN 45

n'Eitnr',siito one-way ANont tdi uutfisuitutufiulv nfitfiouoirrflnilot
,

fruciaunlsnti{ a. nobillb luuiasuum

burce of Yariation SS dI MS F P-value F crit

Between Gmrps 249.&t4 I 249.@l& 3.358891 O.O77498 4.195982

within Groups 2080.6990 28 74.3tM6

Total 830.3000 29

nuN 46

n',ritnraiieo one-way ANore nli autfierutruzuiuJs nfi,tfiorrduuiln itto,r
v

fru cleuils n',i{ A. formos o luu,i agtu n
fuurce of Yariation SS dI MS F P-value F crit

Between Groups l5o.57zt t lso.5?79 2.226g72 0.t61,+4s 4.74722t

Within Groups 8tt.4222 l2 67.6tEs

Total 962 13
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nur{ 47

nnint Eiteu one-way At lort nf;i outfrerulruzuiu/s nitdw oiurflnit ot

dueizuilEnfit .e. ospqa luu,iaEttuta

Source of Yariation SS df MS F P-value F crit

Between Groups O.ffi67 I 0.ffi7 0.027586 0.876143 7.70865

Within Groups 96.ffi1 4 24.166f7

Total 97.33333 5

nulr 48

n n im t w itao one-wott ANorA nE uufi s u d tu:rufr t ilsnr irfiia n iuu fln i l o t
vaatuot

YUCI?Ullsrt?r:, A. nobillis lU/,tnilYdn?fi

Source of Yariation SS df MS F P-value F crit

Between Groups 343tsl I 34.31810 0.418517 0.522947 4.195982

within Groups 2295.9E20 28 81.99935

Total 830.3000 29

gt]t't.t 49
6 l9t

m t i nr w i des one-wry ANorA nli uufi uuiruuivlsnrildlan duufln iw t
iu cituils ntit A. yorn osa lutdas iln',n

source of variation .ss df MS F p-varue F crit

Between Groups u.2gt7 I u.2gt67 t.ts2433 0.304154 4.747221

within o-:ot 877.7083 t2 73.14236

Total 962.0000 13
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n',iitnr',sites one-way ANort nfr outfiou ttu'tuivlsrni.tfioundroflnitot
arauo,
iU?l?Ullgn'rr{ A. aqrera lUttnflsf,n'rfl

burceof Variation SS dI MS F P-value F crit

Between Groups 7.5 I 7.50000 0A78723 0.514969 5.9E7174

Within Groups 94.0 6 t5.ffi7

Total lol.5 7

nuN 5l

n'tritnr wiho one-way ANovt tdi sutfrouitutuivllsntitfito niulmhal
ittuarct
frucitutls nfit t. nobittis luuiasiutnu I
fuurce of Yariation SS DI MS F P-value F cit
Between Groups t76.8167 I 176.8167 4.gtfrv. 0.030493 4.006864

Within Groups 2084.8330 58 ts.94s4

Total 226t.65@ 59

nmN 52

6 J9 E ' -l !. tnlrin, Ei itct one-wry ANoYe nfr outfisuituzufiulsntitfiwniiulniwt
,

frucizuilsntit A. lormosa luu,iasitun i r
burce of Yariation SS Df MS F P-value F crit

Benreen Groups 89.2t57 t 89.28571 3.62318t o.o5El05 4.2252

Within Grcups ao.7t43 26 24.il2E6

Total 730.0000 z7
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nrr,l{r 53

mrim, wiles one-way ANourt nfi uvtfiuuitutufiulsnitiwndulnrital
t

frucizuilsnfu e. aspera luuiasfrumit

burce of Yariotion SS Df MS F P-value F qit

Between Groups 8.33333 I E.333333 1.184834 0.3019t | 4.964s9t

Within Groups 20.33333 l0 7.033333

Total 78.ffi67 I I
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