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Abstract 

We report on the findings from a survey of parasitic flatworms Turbellaria in relation to growth 

of bamboo stake farmed green mussels at Bang Sai, Muang and Ang Sila in Chonburi Province as well 

as Klong Dan in Samut Prakam provinces in conjunction with raft cultured green mussels in Laem Tao 

Thewa, Bangpra and Sri Racha in Chon Buri Province. It is concluded that the parasitic flatworms are 

more prevalent on the raft culture operations with high flatworm densities found in large mussels that are 

awaiting harvest. These mussels seem to be the source for infection to smaller mussels. Infection in the 

large mussels was found in December (2009) at average densities of 50-400/30 mussels, leading to 

infection of small mussels at average densities of50-300/30 mussels in January (2010), 50-700/30 

mussels in February and 200-1200/30 mussels in March (2010), with corresponding to high seawater 

salinity. Little infestation was found in all sites in April while no infection was observed from all sites 

after April until harvest time in September, 2554. Growth of mussels is highest at Laem Tao Thewa, 

moderate at Sri Racha and Bang Phra, corresponding with the percentage health to body mass of green 

mussels was higher than 25%. However, mortality rate was Oto 23 % (dead mussel per total mussel) 

observed during March to June, 2554 but high mortality was at 14.9 ·60.5% (dead mussel per total 

mussel) during July to August. The percentage health to body mass of green mussels was lower than 

25% with corresponding mortalities highest in April (2010) at 20-25% at Laem Tao Thewa and Sriracha. 

Water quality monitored at 7 stations covering the study areas was within national standards set by the 

Royal Thai government for coastal aquaculture. 
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~ . 
'fl111J1 'illflfll':i 11ltl'fl1':i01tl'Yltl~ i '11Ufl'fl'W fftl•:Jflci:IJ~1tlfi'W ~tl 

~ . ,, ,, 
1) lfl11\ol':ifl':itll;'Vl!~tl~'l1tltlU:IJ'1~fi'Ylfltt'l1ci~!~tl~ i 'W 1l~'l11~'l11:l'IJ1'fl1':i i~'f 'IJ'fl11:IJ½' i 'W fll':i':i:1~ <U q q qJ 

}-1 o, o, I iq .,i '1 'J) "' iq 'J)o, .,i 
1m:1JtJ~fl'W mn:rn~ 'illfl'l1'W tilJ\ollU'IJ'W tltll~ 1 ':i !'Vltl t l1 ~'1 N'1\Pl 1~1um111m:'Vlrn'W tl~'illflmn:rn~ 

a.I '3) .d 
'IJ tl~lf 'W tl'W \PllU 'IJ'W 'W ti tl'Yl "!~ 

,, . ,, 
'JJ'U "" ., "' '1 "' 'U .I "" '1 .I "" 2) N ':i:fltl'Ufll':i'Ultll'W tllf fltl'il:ffl:IJl':itl\Pl~ff'I.J t 'il'Vl'il~U ':i ':ilJNJ:I N'1\Pl t 'W ':i IJ!'I.J tllf tltlff~U'1~ 
~ ~ ~ ' ,, ,, 

uuuu11.:i hw11m1~l1'illfl'l11.:inm1nrnnt11~-m~fi1P1 «~ri11.J1'Wt1'YltJfJ(PlfflJTnt!ni1 u1:1~m1\9111'ilfftl'U ,, . . 
'111.J tl'U i 'Wl'Wfllf tltlA'lt1\PllllJri1 l'WtN'illfllf 'W tl'WlJ'\J'Wl~ i lf t-yl'Vitl.:J'Vitl'Vi 'il~ff .:J1fl\Pl1l1'W iA'A'1t1\Pll!lJri1 
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m 1 t~£J-:J't'l0t1ut1t1-:i,tivi rnuu 1'H 1t1~-:i,rn-:i1h::a 1u11 rm 

11e:iau1J'1-.:Jn 'Vl1Juv·dm:::'i11ah..1u'\.J1'b'WN-.:iY1:::rnlwhi' 1i'W 1J:i:::t'Vlfl.,~'\.J :YHhJilmf 1.h:::rnfl'1m1 .. 
I 'j} gJ 'JI 

iY-.:ifl 1 u{ mrn,;a 1rn:::'b'WN·Hl'W~1ir'W ti'W 1.h:::rnft';w~a 'l-HJrJU1J'1-.:in01f'1a1'Ut'U91'W7$iu ~-.:i'l.J1nwtl1~n .. 
. I dd., ., ~ d ., <!I • I ""' d d 11) 'ill 'JI ~I 
1J'J:::'il1'l.Jfl'j'U'l,.A1j 1rn::: u91911hl fllfl91:::1'\.Jtltlfl mi bl'lJYl'.iU'.ilfll'.i ~:::t'b'-.'.l!Yl'Jl 'b''1'U'J lJfl1'.i'JN !'U !~9'1'1tl111J • • 
u1Pi'Vl'U'l1hl1U'Uhl 2 '1$1-.'.1 911lJ~-.:J91:::1Utltlfl '1$1-.:Jt~tlhl 't'lt]ElfllfllJ-f1'.ifl{]lfllJ 1rn::: 'Vlt]ft'imaU-lJf1'.ilfl:IJ 

(mm.h:::ll-.:i, 2536) 

' ~ ~ ~ d 
gn't'IBtl!nJtl.:J.fJU'I.J'lJ'n1-:i&TI8'Ultl&'H.:J'nlW'Htl 

fl1'Jt 'ii 7UJt~'U !916lf'N'1fl'l1tlf.l'1-.:Jtf11::: ~mfo iim'.i 1 ~,;e:imt 'U1U 1 wt 11ci-.:im111-.:i 1 'U'Ut1-.:i .. "' 

,, ' ' a.,..::::::t.ct ,:!I ~ ,::!I ~ ,.:!t d ..:!~ 
~,:JU mn~ 0.5 !~Ohl, 1 t110hl, 2 !~Ohl, 3 !~Ohl 1rn::: 7 !~tlhl lJ'rl11lJtl71mMfltl 0.61, 0.84, 2.83, 3.30 m,::: 
5.86 19tu~tll9l'J 917llrJ7~'U (mllth:::m, 2527) 

'H'Uv1'U0-:i't'luaugy1uuu~1:::mv11u't'lamrn-:i~h1.h:::urn~1-:i9 

'11'\.JOU\911!!'Uhl'U'.iff9l'0~0~1u Phylum Platyhelminthes ~ii11mt1'b''W~ !'lfhl 

1. Urastoma cyprinae (Graff), Family Urastomidae (Robledo et al, 1994; Caceres-

Martinez, et al., 1998; Comps and Tige, 1999; and Bataller et al., 2003; Crespo-Gonzalez et al. 

2008) 

2. Paravortex spp., Family Graffillidae (Woods and Hayden, 1998; Carballal et al. 2005, 

Brnsa et al., 2006) 

3. Convoluta convolute (Byrnes and Witmman, 2003) 

4. Boninia (Curini-Galletti and Campus, 2007) 

'ilm,w:::11Hi-:i't¥111.l'Uo-:i't'luaugy1u1Ju 

11'\.J OU\911!! 'U'W~'J:::'Ul~ 1 um~Ofl'U0-.'.111 Oat!lJ'1-.:JrjiiirnEJW:::fl'1lJ1 miw 1 'U ii'11\9l'J!!'Uhl!!'U'U'U'W 
' d i ' a., ~ .t::\ 3' I .t::\ ~ QI d Q/ 

'11.:J lJ'l1'11tl'U't-A1~91.:J!!W'rl11lJtl11911 0.9 - 1.2 lJ'1'1!lJW'.i 'rl111Jfl11-.'.l'b'1-.'.1 0.5 - 0.6 lJ'1'1tlJ91'.i W1!9llJ1tl 

irnr:1w:::!~hl~!i'.f U 1~i'11!'ilhl;io ii'lfO.:J'Lilfl!'Y101inU'eJ1111'.i~l'V'l1f1tlfofl'Utl-.'.1110tl!!lJ'1-.'.1~ ij~~911 (eye spot) 
' ,, 

il~1m't'lfl~1m~~fi1 1 ~ \911!~ll1t1'il:::iit1-:i 1 'U 1 vu ov'U111w~1utt'Wl\911 1m:::mmm11~t1.:J\911VOU cu q cu q 

m:::'il1t1ovi1\911 \911fltl'Wlllflff~ 1um1tt'WO't-A~lhl1hl 24 - 341,11 (Brusa et al., 2006) "' . 
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~rnm~'t'l1Jfll"INii~'I-HIE.1'1.h~wngj1s19 il1 l'1nmnmn~11w1'UtH'l1'lHl'W~1u1Ju 

" '.i7c.Jsl7'Wf17'.i~'UWl'l.ltl-:J'\1'Wtl'W~111 'U'W'lf'Wfl U. cyprinae 'l 'WU1J'1sJl~tlsl'\1tltl'fftlsl ~l'll''Wfl Mytilus 

galloprovinciallis 'Ut1s!'l.h~1'Vlff i tl '.i\ojlfHHl'1~ffl'U'W iflt1 i m s11;1f 1sim1mmt1t1\]fl'Yl7"7tl'Yl7 'l tt'ci}m1flfl 
d cl -=:.. QJ 'J,/ ~ a ,J rl .cl d 
lJf17'.i tlf191fl fl'W I ff'I.J!'1flfl ! 'Wl'\1 s!tlfl'\1 tltl'Utlltl ! '1-1 'q!'U'W 11'1~19f'1 '11'\1 s1 tlfl'I-HWlJ f17'.i917tl (Robledo et al., 

1994) iflt1ff1mrnvrutt'l.Jfl'Wi1tJ1'WffsJfff1(isi 170 i11Pifll1t1t1 1 i1 fl17lJ'lffl'lflJ'UflsJl1'Wt1'1.J!'l.J'!f1si cu q q q 

" '.i ltlsl 7'1.J fl7'.i~'l.J7fl'Utlsl'tt'W tl'l.J i 111 'lJ 'l.J"lf'Wfl U. cyprinae 'l 'I.JU 'U'1sll~tlsl'\1tl tlffflsl ~l'lf'Wfl 
' " . I .I"' '1 a, d d .,i "i 

M. ga/loprovinciallis 'llflsl1J'.i~!'VlffHHlffff (Villalba et al., 1997) U'1~fl7tl !'l.J'\1'1.Jtl'l.J91111'lJ'l.JfllJl'lffl !'.i'rl 
I I I I jl t 

O'l.J tllrYtlflVl'~lJl~lJ I 'Uo-:1 'illfl'.i eltl'l.J1f!W:rn'Vi1nf1 'ill fl fll'.i vi1 mmut11~fl'U flsl '11 'l.J e)'l.J i 111 'U'W U '.i ff91 .. 
(Comps and Tige, 1999) 

~ I ,=!I • QJ Cit. 

fllH1'fllll9ltllJllJtlfl (rhabdo1d glands) 'Utlsll1'1.Jtl'W911U1J'W'l!''l.Jfl U. cyprinae 1rn~ 

fll'.i 'U"fl'Ut1tl tlllJtlfl ~m1t1fll1 fl t1m.rnsizj M. galloprovinciallis 11'1~'\1 fltl'W 7 si rn'lf'Wfl Crassostrea 

d ,1 "' . I "i '1 v v "'"" o 'JI d virginica 'Vl UWsl'Vl ls! 91~1 'W tit! fl'U ti s11J '.i ~ I 'VI ff!! 'fl 'l.Jl fl 1 ! fl ti ! 'lf fl'1 tis!~ '1'Vl ';i '.i ff'W i1!'1 fl 91 '.i ti 'l.J 'Vil! 'l-11'\1 'W 
o QI QI 01 r1 , • a a., gJ 'J} d ~I 

fl 11 lJ fflfl 'q!'ll ti si fl 11lJ ffmm 1i '.i ~'1111 sl91 fl lJ llJ ii fl fl '!JI 'il 1 'l.J7 'l.J 'Vll 1J 'l.J l1 tlf.J (host-parasite interactions) 
" " (Ba taller et al., 2003) 't1 siihc1rnrl'm~t1fl\]fl'Yll"ltl'1lflfll'.il1 'l.J 'fl'l.JU 'Vl rni11 -u'1 '1 tl tllfftl 111:1~ ltl'l.J iCJflJ'llflsl 

'11 flf.J~! ivmrnl'l-11 Hlfll'U~ tl'l.JU 'LI "sl i 'W '.i'U'Utlsl tlsltl'U ';i~fltllJ'Vllsllflii .. .. 
'11 'l.J tl'l.J i1u 'IJ'l.J'U'.iff91'll''W~ Convoluta convolute '.i~'Ul~lrn~ Otlfl1llJlfftl'\1 ltl~t1Ml .. 

r1t1mu.rnsizj'lf'Wfl Mytilus edulis 'V17sl91fl'W'l~'lltls!eh1fi Maine 'U'.i~l'Vlff'ffl1i'!t1l1J!m i~t1'\1'Wtl'l.J'il~f1'1.J 

~fll1tltl'U'l.Jl~l~fl~lilJ'1sllfll~'U'.i~lJ1W'U!mw 35 % 'lltlsl'U'.i~'lflfl'.i (Byrnes and Witman, 2003) 

'11'1.J 'fl'Wi111'l.J'W 'IJ''W~ Paravortex sp. U~elsl '1:u'Vl'.i l'IJ i1u'W fl'lf'W~ '1~ (Holotype) ~.:i if1t1~1 '1 'U'il~ 

iifl~il'l.J1'1.J 6 'lf'Wfl (Paratype) tllfftl!'l.J'Vllsll~'l.Jtlll11'.i'llilsl'l1tltl Mesodesma mactroides Deshayes 
" ' 

1854 'l'Wll'Ui'lsll~tls!U't-.11'1$7tl~sl'Vl~mllt1\>llli'l'W~fl'Utls!'lh~t'Vlff Umguay (Bmsa et al., 2006) 

'tt'l.J'fl'l.Ji1uu'IJl'Vltll'U1:l"111tl fffJ1:1 Urostoma sp. (Platyhelminthes: Urostomatidae) 11~'1:1.J'Vl'.il'U 
' " ' 

'lf'W~ 'W'IJ'.i~'Ul~ 'l 'W l1'e:lt1111J"sin 'Vi1~t1si 'l 'l.J'OsJl11f1'1$'1'lJ1 ( il1mt1rnsii'l~m rl'1 '.i7'1$7 1rn~ci1siffm) i~t1m ~ti 
.. q q 

'JI 'JI jl ii 

500i11Pit1l1'e:lt1 1 i1 vi1'ltt'r1t1t1111J"sizjr1t11J"si iiif1iY1'W'Wl'l-1'Wfll'W'e:l~m11m!flmwisii1'il1t1 
o'd o'd o'd o' ,,!_;'ll d a,do I GJ9''1 

47 l'Utl'.ilCJf'l.J\>l l'U'W 27 l'Utl'.ilGJf't-.l\>l '\1'Wtl'Wl'\1"1'1.J11J'Wfffl"1~tl1fl1J'Vl'Vl1"1tl'\1tltllllJ"slfl'VlHfl7'fl !1>1 !'l.J q .. 

'Osl'l-11~'.i~'l.Jtlsl m~~ 11"~-Wslsll (i~'W'.i 11"~'flW~, 2547) fll'.il'il1Wl~'U i1>1'Utlsll1fltlllmM.fi'\1tl~'Jf~!mrlt1 
d,I u '\I q 

" 
tt 'l.J t1'W '.i ~'IJ 1~ 11 fl t1rlt11J"s11rn~ii'W rn '11 fli 1tl' t1t1 ii r1"m ~'Vl'IJ ~mrn rl~9l"~"si 'ill fl tll'.i '1l 1t1 i~tl! mw 
" ' 

'Wm'!! ntl' t1t1fl111iJt1 '1:iJiimn~rn~'Ut1sJl1 'l.J t1'1.J 
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tV ' ' ~ ' Q t:1 i:-rn O':i~'l11.J'U8~'t'i'U 8U~1U1.J'U ~ 8't'i 1~ & CU81't'il ':i m,~u, 1 ff'U 'l11 ~'fl~ ltt 

l1'Wel'UU1:l~'VW1TI'lf'W~\911-:J 9 'lf'W~ 'illflfltjlJ Trematode, Nematode Ul:l~Acanthocephala 

n~1:1fl'.i~'Vl'U\olt11,h-:i !CJfelll11'rnV1-:JlJlf1imr~-r'Vl~L1:l'l-1t!1~u 1.fol'Vl~rn Ur.'l~ 'Uf1n'Utl1:11 ~elll'lti'l'U 

Company Bay ti 1 ~l 'Vlff'W 'JCJ1U1:IU ~ l dt1-:i 'illmh iY~ ll1 ri 7{1 lJ 1-:J 'i)'j;i~~~ e)-:JlJfll'j ~ltll ~ l'UlUl~e)fll 'j 
..:::::,\ .::::t, ~ 0 .::!. .c:t G) 9J CJ} ..::::t, lfJ 9J .:::!.::::t, C). I 

1,J1t\jl~'U &~111:l~~U-:J'lf'W 111:l~'il~lJfll'j'j~'lJl~ &Ul'ill'UltJ'Ul'1'lfU~ &~ U1:1:::ell'illJel'Vl1i'Wr.'l~tl 

m11tl~t1uutl1:1.:im'Jcllt1'Vltl~'Wi;1'1'1lUUi1:1:::1:::irnrn::: 1m.:iirf1.:i'Ut1.:i1-11.:i 1i (Thompson et al., 2005) 

':it1.J'U,Cij~iJfl'U'UtH't'l8m,nMN1 (The immune system in Bivalve) 

l1t1t1ir0.:i~wiu 110m11J1:1.:ifi~mi'.l0uir~1J1
1
'bJi'.im:::~niru11i;l,:iJ11 ti ~1:::uuni1-rY1Jnu1ilu cu cu cu q 

y ' y 

ll'U'UitJIPllf117tl1:llf11:::~nu~.:i'l'l.:i'111:lltl ~ti hm1:::umn11J~ll1l 'l ttm1tl1:1t1flll~lJtltJ'l1ltl1'flCJ1tJ 1:ui'.i cu cu cu q 

tl1:::iY'VlTifll'W i'.i1lliv,mi.f.)ll~lJt1ui.:iutl1:1ntl1:1t11JU'IJ'UlCJf1:lrl' (Cellular Defenses) ~'l~,~~li~0~ 'lm111 

i0~1u140~1,r1itlrnt1iu-:ii.:imt11~~l~t1~'11t1t1i'.i 3 'lf'W~ (agranular and granular haemocytes) 'Vll'11Ul~ 

iunu,40 h'fl (Phagocytosis) fll'JirniluA'0unui'i.:iutl1:1ntl1:1t1lJ (Clotting factors) u1:1~~0m0ui'i.:i 

utl1:1ntl1:101J (encapsulation) ~imyt1'll'UU1~ 10 ill 1m11J~1 l"lfU 1~0n1i~l'lt.Jt1U'Wt11TI 11lu~u 
t .::::t, d ,,> rl , d' 

n1J'Vl.:i~1:1~rn1Jicir1J 111:1::: Supexoxide anio,ns fl1t1iu1cir1:11:1u1:1~tl1:1~tl1:10t100t1UtltllCJfr.'lr.'l 

(Wotton et al., 2003) 



' <:::t ... <:::t 
'U YI YI 3 1 fi fl l 1YI ~Htel-:) 

'J} I 'JJ I 'JJ 

,n flfll 'l' 'ff'U'fl'W 'lYmJ 1:1 ,1'W 1'W YI 11111rn t'W'Wvh~ v,nrn vu111:1-:ifl\91111u 'W 1"lf7 v °H-:i i-:i111 'Pl"lf1:t'IJ1 \Pl-:iui "' "' . 
d ~ •~ ~31 ~~ to ~.JJ' , ii 2542 ,i-:i 2549 'Vl'U1111u'W1 i 'Wll!'Vlll'll'W'VM1l7'W1'Wmfo-:itrnt'Vl'W'Vlmv-:i 1htmw 2-3 rm 

,, ' 
,11flm1rl1n,1i'WiJ 'Vl,ff, 2552 i'Plv'lhtmi-:i111'Pl"lf1:t'IJ1 ('1Y~rnmH:i'IJm11) i'Ww'Wvhij0-:i'lf1:t'U1 . "' . 

'J} I ,, I 

Lrnt 01-:iff-ai n,1'W1'W 275 uu1:1-:i LL1:lt'W'W'Vh~f.J,:j'ttflfJUlJ1:l,:jfl,1'W1'W 3,17811 uirn-:ii-:ifll'Vl'vi 3 ff1'W 
"' ,, ' ,, 

'tJl,:j'Vl'jt ff1'l'l"lf1 v-:i11Jijfl1'l'ill'l'11l'W'W'Vh~ti-:iu~iiinnim111n'WU'l'tll1W 60 'l'lfJ Ul:lt U'l11:111~11L'V111 
'JI 'JI ' 'JI ' 

ihrn1~flt~f.J,:j'ttflf.Jtt:1J1:t-:i~,1'W1'W 32 'l'lf.J i'W'W'W'Vlt~f.J,:j'Wflfl']j'lf.JH,:j 4 \911'l'7-:inim11\91'l' 

' 'II ' 'J} ' 

\91117-:i'vi 1 '1'W1'WUUMU1:lt'W'W'Vlt~fJ,:j'ttflf.JttlJ1:l,:jfl\911lJU'W1"lflf.JH-:ii-:i111'P1"lf1:l'U1 

iJ'Vl.ff. 

2542 

2544 

2545 

2546 

2548 

2549 

"' . 
'1'W1'WUU1:1-:i 

102 

110 

212 

318 

205 

319 

, ,~ 
Kibmlllllifl 

0 
0 00 

,, ' 3J ' 

'W'W~L~f.J-:i (i'.i) 

415 

480 

826 

1240 

820 

1153 

mwvi 3 uu1:1-:iu1:tt'W'W'Yh~f.J,:j'tt'e:Jf.JUlJ1:l,:j~\917:1,JU'W1"lf1f.JH,:j'eJ1tflfl!ij'e:l-:i'lf'i:l'l.J1U1:lt01,:jfY1:11 
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2. ll 7 fll '.iffm:11m n ~u w1'lJ e:i-111'\.J e:J'U ~ 1u um.J '.i ff 'Pl 1 'Pl v mm7lJ'J!f1U'1~m7lJ'l1'\.J 1u i1 'U 'lJeJ-1'11 'U e:J'U ~ 11m 'W 
,, ' ' 

1 'W 11tit1UlJ'1-l.n1 'WUi'1~1mri-11~t1-1'lJe:i-111 e:it.1~1'\.J 1'\.J 6 1m ri.:iihhri'ru'PlllJU'U 1'b'1t1i'.l.:i i.:i111'P1'l!''1'1.J1 ~e:i .. u • 
,, ' ,, ,, ~ ,, 

U'U'1.:Jl~tl-1'11 eltl'l11Jltll'1'lJ 1-6 U ff'Pl.:J~-lflll'lvi 4 'Vl-lil 'ii~! i'l1'W-11!'11ri.:Jl~tl.:J'l1eltl! 'U i.:J'l11'PI fflJ'Vl'J'U'Jlfll 'J • 

fl 11lJ'l1'\.J lU 'W 'U 'lJ el.:J '11'\.J el'U ~ 1U 'IJ'U ~l'U lll 1'11 ti! 'U '11 el t1UlJ'1-lrj'PlllJ el1~U'1~'lJ'U l'Pli H''l I 'Pl tl'Yl 1f11'.i 1'PI 'lJ'U 1 'Pl 
,, ' t i,I 

U'1~'W 111,T n'lJe:i-111e:it1UlJ'1.:J.n 1-we:ii1m1~11 fll'.i rn !ru1~u 1'Plviijrl'1f1'.i~'Vl'I.Jie:imn~rn'P1 'il7f1'11'\.J ti'U '.i 11Ji-1 .. u ,, 
fl 11U'1mfo 1I iJ! 1J7 W '11 'U el'U ~ 1U 'IJ'U f1 'IJ fl 11lJ I ~lJ 'lJel .:J tJ l'Vl ~!'1'Pl'1el'PI fll'J fff1'l:I 1 

u u,,a IVf. lJW .,. ,,111,1 

,t 

~~~ 
ii ! ✓ ~ 

'1 

1\ ~,4=:~ 
~ + + .;:.~ s 

! 

01:>lna :; · 
ii id , i1~1\MMII ; ! + .,. 

1 
1,1 

1111iaii i,, ,-❖ E ~-· 'i ') J . . ., - ' ,,., 
nl,m,,n (~ 

? 
...... 

t I jl t 

flll'lvi 4 llrl'U vi1nu 'ii 'Pl~ 1 elt.Jl-lU 'U'1.:J I~ tl.:J '11 e) vmm·1 'U 1'l!'ltl H-1 i.:i'l11'PI 'lf'1'1.J 11rn ~ ,i .:J'l11'PI fflJ'Vl ';j 'U 'J 1 fll ';j • • • 

3. fll'J ffl 'J 1 'ilfl 11lJ'lff1'l!'lJU '1~ fl 11lJ'l1 'U lU 'W 'U 'lJ el-1'11 'U el'U ~ 1U 'IJ 'U ! 'U '11 el tlUlJM.f1 ijiTifll'J~ll'U'U fll'J i,iv . . .. ,, 
a,"' 

'Pl-1'\.J 
,, ' ,, 

- 1nu '11 eltlUlJ'1.:J .f)'VJ.:JY-11.:J 'illf1'Vl ~ rn 'Yll fll';j 1'Plfl11lJtl11U'1~'11.:J'U 1'11'U f1'11e)tl ('J1lJl!'1~ i1h1lJ .. 
!'U~e)f)) I~ t11 ~'Vl'Jl'I.Jfll';j l'il !t1jl~'IJ !'Pl m'l~fl'Pl'Jl'J tl'Pl'Plltl 1 '\.J ';je)'IJ'l1~ .:J'lltl.:J fll ';j ti tl.:J 'Yllfll'J'U 'IJ'U!mw 

,, ' 
'11 'U e:J'U ~ 1u 'IJ '\.J eJ1ji1t1tJ V'IJ ! 11 rum 1t1n I 'Pl tl'Pl 'J 1 'il 'ii 1nm 1 tJ n11 tJ t1UlJ '1-:J.n fflJ 'ii 1 n-w'\.J vi'll t1.:im 1t1m l17f1'\.J .. .. . 

,, ,, ' 
QI QI 'j} QQ QI .ct QI I f 

lJf1flH'Vl.:J f111.:J X t.111 fll'J1'\.J'il~tlll'ltl'Pl'.i1'il'l1'\.Jel'U'Pl1U'IJ'U '117'fll'fl11lJ'l!f1 (prevalence) U'1~'fllfl11lJ 

I 1 0 I QI '1 ct jl d d .cS .cS QI _ 1.ct 
'11'\.JlU'\.J'\.J (intensity of infection) 'Pltl'Vllfll'Jrll'Pl'Pl'l1tltlUlJ'1.:J.fJ 'Pit.I !'b'l'lllJl'lJtl U'1~fllJfl'IJ.:i'Pl!1J'1tlf1'11tltl 

a, i 'j/ a, ,!I 'j/ 'j/ "' ~ ,!I a, 'j/ .% 
tltlf1 '11 '1.:J 'illf1'\.J'\.J 1 'lmn i m 'Pl'P1!'11.:Jtlf1'11 tltl'P11'\.JGJ11tl'IJ'J nw f1.:if1'1H'lltl.:J!'l1.:Jtlf1 l'PI tl'l1'\.J'P11'\.J umbo 'll'U 

' ,, ' 
'j/ _, "' "" GI 'j/,t "1 "1 di I <!I ,!I IJJ 'j/ ,!I ,!I 
'P11'\.J'IJ'U'lJ'U7'11J'J~lJ1W 5 X 5 'Pll'J1-llJ'1'1!lJ'Pl'J !'b'fllJfl'IJ'l1'U'IJ'Pl.:J!tl1"1'1'U'\Jtl•m1 •Hlf1tltlfll.Jl !lJtl !'Pll'UtlWtl 
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~ ,t:!I .:::irp 9) 0 It) d' 9JGt3J : 
'U'H'JW!'ttsleJf1'V19H)slf11'jU'1J 'Wl'l.Jl'Jl~'U'Wil tl;l<p) mn t'lf\H'rn'PllHJ'Pl lHJ'Pl'Wl'Vlg::rn,J'jg::1t7W 1-2 lHJ'Pl 
"1 "f '.:'I <j/ '.:'I Ill ,/ "1 d ll!'J}'l<j/ OJ ~ <j} O I <j/ 
'VH'INeJf11J'Pl'Pl'JtJmg::'ilf1u'Plil nl'Pl (cover glass) 'Ylt\?l';i'tl:lJ n t'lfUNf1'Pl'Yl'Urnf1'WeJtl 'Wl:lJlileJsl~'Pl'Jtl 

f 1 f I t 'JI 

ml1eJsl 'iH'l'Vl';i'';i'ff'WYit1T'1~'lJtlltl\oll ( 4X) t'WeJill';i''J'lll17l1'W eJ'W tjjeJi"l'Ul1'WeJ'W 'lit 1 ttlT'1sl'lJt11t1YiiY sl~'W (1 OX . .. 
.t:!i dt Q,I ..::::::i. 9J QI & a1 & , ... I ti d d' , , 

lf'jeJ 40X) ti"leJ~ffWjl'W'J'Yltll i"l';i'eJlJ'U'W'Vlf1fl7i"l 'U'W'Vlf1fl7tlJeJWlf'W\91 fl'J7ll1f1 trng:: fllfl'J71Jl1'W7U'W'W 
<jJ i .., ,,i 111 <j/ "'1 .., '1 <j/ 91 ,1 o ,,i 4 11! <jJ "" ,t<j} 

i"lrnll'Vl~'U'W 'Vlf1fl7i"l rnu'W111:1ni1'Wmt1 t\91f11:leJ~ '111:l'Vl'fili''W mH1:1mrnmnn i'Plm1tm1t11'lleJ1J1:1 .. . .. 
- flt! l'W ~t~'U'lj'eJlJ1:IU1:lt';i' t tit! 11:171 'W f17 'j ffl 'j 'J'llfl 'J7lJ'lff1'1flJU1:ltfl'J7lJl1 'W 7U U 'W 'lJeJ~l1 'W eJ'W i1 .. . . 

I I d9' .t:!I d I o1el 
tm'W1'Wl1eJtlUlJ1:l~fJ'lJ'Wl'Pl1m1J f)l'jtf)'lJ'lJtl1.J1:l'VJWl t'PleJ'W 1'W';i'ttlt 1.5 ti '117f1Ul11:lsl'Wl';i'l.H1:ltlsl 

,, . 
11tit1uit1:1~ri i.:iu'U'UUVIU1:lt i~iHiln 1J!nwu'W1'!f1t1~.:iio.:i111'Pl'lf1:l'U1 6 imri.:i~ti rn.:i'Vl';i'ltl tjjti.:i'lf1:l'U1 .. . . 

I O q d 9) ,.:!t ,t:!I I dt:1 .::=t, 'J) 1 

ff'J'Wffl'j'J'IJ t'W~f1l1eJtli"l'J~tf1'U'lleJ1.J1:l'VJf1 "l t'PleJ'W 'Wl'W 3 t'PleJ'W 'lf'J~'YllJf17'j'lJ7tlt'lf~f17'jfl7'1J7f1Ul11:l~'llltl 
'JI 'JI ii " ' 

'U~nw ei1.:ifim irng:; 'rl1:leJ~~7'W i.:iii 'l)g::ijm'j\Pl'j'J'IJflWflli"l'Wl'Ylt rn 1 'WU Mri~t~t1.:i11tit1UitMll1J!nw Yi . .. 

,, 
- 'eJ\Pl'j7f17'j!'IJ1Ult~'U L\Pl'lJeJ~l1eJt1uit1:1~ri 'll~ttff'Plsl'ff'Plff1'WU7l1tl'm1rntliitin (ni'it) u't'lg:: ., .. 

I I " JI 

fl'Jlllt111 (tClf'W ~titm) Yir~ll~'W 1 'WU~1:lt t~eJ'W ff'J'W f1l'j i1rutif t1tl 111 tl'n'lJeJsll1eJtl'lltU ff'Pl ~i1'Plff'J'W .. ., ,, ,, ,, 
0 Q/,.:!t Q/Q,IQ •• 

'W7l1'Wnt'WeJl1eJtl'Vl~\91'Jfll'W'JW\Pllll Cond1t10n Indices (C.I.) assessment 'lJeJ~ Danvenport and Chen 

(1987) 'j t 1111~11 eJtl~'W'Ul1'W eJ'Wt ;~,J!mw (\Pi 1) nu~ i:u'Vl'U l1'W eJ'W 

- f)l'j u ff<p).:j 'j'U -i l~ilml W~'lJeJsll1 'W eJ'W i1u 'U 'W l1 eJt1Ulll;'l~j)1 'Pltl 1 tnt1eJ~ '111:l'Vl'j 'j ff'U 'fi nit'Pll .. .. . 
Q,I d G1 , , r1 e1 ,t 11J31 

l1'W eJ'W \Pl 'JU 'lJ 'W 'YI 'j t Ul'Pl t 'W l1 eJ tlUll 1:1~ fl'llt'j 'J'U 'j 'Jll '117 f)'l) 7 mm1:1 ~vi 1mm tl~l1 el tlUll 1:lslfl 'Vl~U 'U'UU'VIU1:I~ tlJ .. .. 
iHiln u!nwtt'W'J'lflt1~~io~111'Pl'lf1:l'U1 6 imri~~ei rn~'Vl';i'ltl tjjeJ~'!f1:11J1 ei1~fim rn.:i'Vl';i'::; fl'1'j7'1f7 irn::.: . . 

I q9/ fj/ d' a di a., ~ o a., .di ,. 'J) 

mffeJslfl'Pl flltl t\Plf1'1eJsl~1:l'Vlnli''W 'fi';i'';i'll'Pll t'Vlelli'f1El7ffWJ7'W'J'Vltl7 'Vllf17';i''J'Pl'U'W7'Pl li'f1El7 tflNff';i'l~ ,, 
mt11'W '!"l!eiiti~-u'W'VinmV1Htil'WmfoJ1'W 



I 
-=I 

1J 'YI 'YI 4 J:-Hl fl 1 'J' 'YI ~Hl el-:J 

., . 
-• .c::l ' ct 2-1 QJ QJ .c::l 'hJ u 'U 'U fl Tmm -i 't1 omtii'tl -i .trn 1 fl 7 'tf tn u ~ rn 'If 1 £J f-1,:m:: rn 1iM 't11 vi 'lf 'tl'U ·m'tl:: .. .. . 

11-il't11vl'tf'l;J'Yl':i'lhlfll':i 
., . 

.c::l .c::l O 4 c:I 
1. fll':il'tl£1-il'YltllA.fltln.JM'lf'tl'lp 

'VI tle.lU:I.H'l-UimJ'IJ'Vf}~ ihn'J l iiui~'Vl 7U'I.J 1U'W 11" 'VI tlf.Jlt:I.Hl'1.f1!! 'IJ'IJ!'~f'eJflU 'lJTW 'IJ'U iui~ 'll'U 1\ol'lltl-1 
~ ~ ,, 

d 'J} ~ Id Q.I I 

U'W11.1m11.1mH 5-6 t:I.J\ol'J m160-8011.1\ol'J 'ft111.1m11'!ftlfl'tttlm11.1".:ifl1.1 m11.1t111\ol.:iu\ol 1.5-2.0 11.1\ol'J 
~ ., . 

<:I <:I 
2. fll':it't\£1-il'Yl'lJN'Yl':iUI 

'tttlf.Jl!:I.JM.flt!'IJ'IJ'Vn.:ii'.im'J l iiui~'Vll!!'W 1!!'W l <tt'tt flf.J!!:1.Jl;l.:j.fl!!'IJ'IJ!;tlfl!! 'll1'W'IJ'U iui~ 'll'W 1\ol'lJfl.:j 
~ ~ ,, 

d 9) .at Id Q./ 1 

U'W11J'fl17:I.Jfl17'1 5-6 11.1\ol'J tl1160-801:1.J\ol'J 'fl171Jtl11t'lftlfl'tttltl!!:I..J1;l'1.fJ:I.J 'r1171Jtl11\ol.:i!!\ol 1.5-2.0 11.J\ol'J 
., ' 

.c::t cl ' Qi, 3. fll':it't\£1-il'YltlNff'tll 

'tttlf.Jl!:I.Jl;l-J.f)U'IJ'IJ'Vn~i'.im'J l iiui~'Vl7t!'W1U'W '1, 'H'tt tle.lU:1.Jl;l.:j.f)U'IJ'IJ!;tlfl!! 'll1'W 'IJ'U iui~ 'IJ'Wl\ol'lJfl.:j 
~ ~ ,, 

.c:::S 'J} ,:!I l,c::t Q.I I 

U'Wll'r1171Jfl17~ 6-7 !:IJ\ol'J tl7170-10011.J\ol'J 'fl171Jtl71t'lftlfll1tltl!!1J1;'1.:jfl 1J'r117:I.Jtll1\ol.:iU\ol 1.5-2.0 11.J\ol'J 
~ ., . 

<:I <:I 
4. fll':il'tl£1-il'Yl'I.JN'W':it 

'VI tltl!!:I.Jl;l~.f)U 'IJ'IJ'W1~ i'.im'J l ii .:i;tlfl 1-w~ 1-w 'J~~'W ~fl~ \olf)'IJ o~'Vi'W'V'l"1ff~fl'Vl7U 'W 1!!'W It~ l;lt o~'Vi'W 
qJ ~ q q 

'JI 'JI V 'JI 'JI 

l17~f1'W 2 1:1.J\ol'J U'V'lff11J7'J(ll;ltltl'IJ'W~hu 7 !!l;lt'il:I.JtlV! 'W'Ul'Vlttl;l\ol1ll'J::i'IJ'I.J7;i'Wum:'W7'1~ ff1'W~7'Uri7~ 
~ 

,, 
let QI f 

l'ltll:JU:I.Jr:l~fl:I.J 'f\11:I.Jt'..171\ol.:j!!\ol 1.5-2.5 1:1.J\ol'J 
~ 

., ' <:I <:I <:I 
5. fll':il'tl£1-il'YI ff':i':il'lfl 

'VI 0t1u1.1 r;1.:i11 u 'IJ 'IJ'W1~iim 'J 1 ii .:j;tlfl 1-w~ 1-w 'J~~'W ~fl~ \olf1'1J 5-:i'Vi'W 'V'l mff~fl'Vl 1u 'W 1u -w u~ r;1:: 5-:i'Vi'W 
~ qJ q q 

" 'JI 'JI 'JI 'J) 

1-11.:in'W 2 11.111'J U'V'lfflmHrnt1t1'1J'WH1tl 1 1m:: 'il:1.Jticil 'W tl1V1::m111m::iutl 1;i'W1m::tl1"~ ri1t.1~1'W ri1.:i 
~ 

"'"l<=>d31 31, ~I "' 31 .ai 'llti.:iU'V'l:Wfl7'Jtl\ol\ol\olff~7'W~1tl'Vl'Wfflltlu'W 'll'W7\ol'Utl~U'l"l:W'fl17:Wfl17~ 40 !:W\ol':i t111401:wm m1:1.Jt111!'lftlfl 
q ~ ,, 

Id QI I 

l'ltltlllllr:l.:ifl:W fl171Jl:J7191~U91 1.5-2.5 11.J\ol':i 
~ 

., ' <:I <:I V 
6. fll ':i A't1£J '1 'ntm 'tliJ TI nm 11 

'tttltl!t:I.Jr:l.:j.flU 'IJ'IJ'V'l1~iifl7'J ! i1:j;tlfl t 'W~t 'V'l'J~~'W~fl~\olf1'1Jf.l.:j'Vi'W'V'l1;'1Tt'l'~fli'17!t'W 1!t'V'l U~r:l::tl.:i'Vi'W 
qJ qJ q q 

'J) 'JI 'JI ,, 'JI 

1-11~n'W 2 11.111'J !l'V'lffl:I.JlHll;ltltl'IJ'W r:i1tl 1 1m::'il1.10ci1 'W'Wl'V1::m911m::i'1Jtl1;i'W1m::tl 1r;1.:i ri1'W~l'W ri1.:i 
~ 

.:::l ~ .::. d 9) rJJ ' .... I d rJJ ~ 
'Utl~!!'W1Jfll'Jtl\ol91\olff\ol1'W\ol1tl'Vl'Wfflltlu'W 'U'W1\ol'Utl.:iU'Wll'fl171Jfl17~ 40 11.1\ol'J tl714011.J\ol'J 'r1111Jtl71!'lftlfl 

q ~ ,, 
Id QI I 

'tttlf.Jl!:I.Jl;l~fl:I.J 'fl171Jl:J7191~!!\ol 1.5-2.5 1:1.J\ol'J 
~ 

., ' <:I <:I I 
7. fll':il'tl£1-i!'Ylfl'tltl'1vtlU 

U 'Ur;'! ~'VI tll:J!!:I.Jl;l.:j.f)!! 'IJ'IJU 'W 1~i'.i'f1171J ~ fltl7'V1::m-u l'W flr:l 7~ II 'Ul;l~~!fl'IJ 1Pi1t1ci1~trlim 'W 1 l:.171 
~ 

350 !:IJ\ol'J 4,500 \91'\.J f117~ 5 UJ\ol'J iui~fl'Jl:1.Jl:.171611.J\ol'J ftf1ElW:f111Ufl,J:liiui~~11iinm,~ilfl~fllJ 

lllf1 1d0~,11mil'W1J~ !'JW~fl~'Wr.'l:I.JU Hlllf1 ri1lJ1J1 nru t'W "] i:i..l i~iim:an111Pi1t1d1~i1t1d1~'tt tlf.Jl!:I.JM.fl 
~ 



"'I _I "'"' di 99Jll)9Jll) lo d "'"' , "'"' di Jf 11)9-111), fltlU1Jcl-:JlH)tlU'W1'VllJfl'HI.Jclfll.Jlfl 'il~ !'ll' !lJ tv-rnl!clfl'VllJfl11lJtl11 8-10 Lll~l'~ ff1'W'VllJfl1llJclfl\9l'W !lJ !vi 

fl1llJtl11 2-3 !lJ9l'J 

QJ ' ,ct ~ ,:::S 
'll'U 1~ fl',lt>f.11 ~'1-H>f.JUl.JiHil'tU fl'I.J ft fl't:11 ... 

'VltltlUlJcl-:Jfi 'illflfffll'W~1tl~l-:i~m,n LlJ'lf1-:JU'Jfl 1:wii'Vlt1tlUlJcl-:Jfi'IJ'Wl~ 1 mu u~eT-:iii'll'Wl~l~fl .. .. .., 
' ,, ' 

1:iJmmn1i-:J'Wl'Vl'Wtlllcl~'1~'1J'\.Jl~ ,~ ~ti 1'W'lf1-:J\9lcllfllJ 2552 i~mi fffll'Wflcltl-:J~l'\.J llff~-:j~-:J\91l'JHvi 2 • ' ,, 
'VI tltlUllcl -:iri 'illfl'Ul-:Jfftl l'W ii'IJ'U l~l~fl u~ 1llmll 1'J ti i -:j l 'W tl'VI tic.I llcl~'VI lfl 1llJ'Jl'flUcl~fl 1llJ .. . 

'Vl'\.JlU'W'\.J'lltl-:J'Vl'\.Jtl'\.J~1U'IJ'\.J !~ ~ti 1'W'lf1-:J~cllflll 2552 i~ufi fffll'W'Ul-:J'Vl'Jltl 1'U'lf1-:Jl'lt]'flit11t1'\.J~-:J 

fJllfll'W'\.JTI 2553 L~Uflfffll'Wflcltl-:J~l'\.J 1.Jl-:J'Vl'Jltl Uc!~ fftll'Wflcltl-:J~l'\.J 1'W'lf1-:J1i'U17flll 2552 ~-:j 

fJllfll'W'Wn 2553 1~wi nm-wii11f1t11:flt1-:i un~-:i1'Wfllflvl'W1fl\9'17'J7-:J~ 2 

12 

,, ,, 
'VI tltlUlJ cl-:Jfi 'ill fl'Ul-:Jfffll'W ii'Vl -:J 'U'Wl~ !~fl 1m~ii'Vlt1tl'IJ'\.J 7~ t 'VI tll\91 fl~ 1~ 'ii lfltll'J l~tl-:J'.i'Ulfil ffll.Jl'Jtl .. ., . 

' ,, 
i-:i1urrnt1t11'W1'W'lf1-:J\91'17flll 2552 ~-:Jflllfll'W'WTI 2553 i~uti nm-w~1-:iffm rn-:i'Vf.i~ 'fY~'JlGJfl uc1~ q q 

U'Vlclll~l1l'V111 Uff~-:J t'\.Jfllflvl'\.J1fl\Pll'JH~ 2 

'VI tlf.lllllcl -:izj 'illfll'J fl ff ti TW ffllll'Jtll~'Ul~'\.J 'VI tltl'IJ'\.J 7~ 1 tt aj Uc!~ ffllll'J t1J-:i1if tl'H tic.I Ucl~'l11fl11ll 
, a., 1q ~ i , 4 .c::l d 91 "I .el a., ~ 

'J!flUcl~fl1llJ'l1'WlU'\.J'\.J'IJtl-:J'l1'\.Jtl'\.J\911U'IJ'\.J !~ \91-:JU\91l~tl'\.JlJ'WlfllJ 2553 l'U'\.J\91'\.J n.J 'il'\.Jtl-:J'il'l.J'Ultlt'\.Jl~tl'\.J 

tl'\.Jtlltl'\.J 2553 t1m1u fffll'W flcltl-:J~l'\.J !Lei~ U'VlcllJ~11l'V117~'ilU'Ultl'l1lJ~ 1 'W1$it1'\.J ii -:J'l11flll 2553 

Uff~-:J1'Ufllflvl'\.J1fl\Pll'Jl-:J~ 3 
,, ' 

'lJ 1-:J ff ti l'W ii 'VI -:J '11 ti VUlJ cl-:J fi 'IJ'U 1~ t 'VI tl!Ucl~ cl fl'H tlf.lllll cl -:Jfi'IJ '\.J l~!~ fl !1ll !fl l~l'l 1-:J l 9ftl fl cu u cu cu 

I ' Cl.I Cl.I d .c:l.C:::S d QI ' ' ~ ~ 
U ff~-:Jfll'V'l'VltlVUllcl-:lfJ'IJ'U l~\911-:l"l fl'\.J ~-:Jfll'V'l'Vl 6 llcl~'l.Jl-:Jfffll'\.J llfll'J ltl'l.J\911tltll-:J'Ultlfltl'\.J ff'U "!~tll'J Lclf.J-:J 

1 'W 'J t1utl i~t1fl l'J 1n1J~1t1 ~1-:itt t1m11Jc1-:i.ri~t1'Vld-:i 'J t11J'llt1-:im'J1i v-:ittt1t1u1Jc1-:iri'l 'U i-:itti~'lfcl'l.J~ uc1~ .. .. . 
r1c1t1-:i~1'\.J i-:i'rli~ ffll'Vl nh1m'J 'il'Wiifll'J'il'l.J'llltl'ff\91"1~ 'ttt1VU1Jc1-:iri'llm~ 1 'rlruuc1~c1fl'Vlt1VU1Jcl-:in'llm~ 

q cu cu u cu cu ,, ' 
l~flff'J'U'J1llfll'Jlfi'IJ~1tl~l-:J1~~-:JU~ \9lcllfllJ 2552- tl'\.Jtlltl'U 2553 Uff~-:Jt'\.Jfllflvl'\.J1fl\9ll'Jl-:J'Vi 2 Uc!~ 3 q q 

" 
r11rn'lfmm~r111t111-u1uil-u'lla~11-ua-u~1u'I.J'UU'J;fl1-u~n11amm'I.J111~u~~11a£Jut1~~.n1-uimi:i~,~rmm1 q ... ... 

'lfltl~~r~'Yi1~'lf~'IJ~ 

fl1llJ'lfflUcl :::rt 1lll'tt'U lU 'W 'W 'Utl-:J'VI 'W tl'U 1-i 1U 'IJ'U 'LI 'J ff\9l&lcl::: 1 ~ 'VI 'U tl'\.J 1 'W clfl'VI tic.Ill 'IJ'l.Jl'l1-:JUcl~ 
q "' ,, 

'VleWUllcl-:J.f)~11'VltUt'\.J 7 fffll'W!Wfl\91llll$jtl'W 'lf1-:J 12 l~tl'\.J l-i-:iU~l~tl'\.J\91"7fllJ 2552 ~-:J tl'Utlltl'U2553 .. .., . 
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N'tlfl1lll'lffl'UM'l1l.!tll.!~1U1Jl,! 
• 

Q,I ... 1"1 'JJ Q,I ef Q.I d , a 
I,mt111lJ'lffl'UfN'ttlHlt.1~1U'lJ'W ff'jlJ !~Wl-:J'W u1:1:::am~-:i~-:i~n1-:i'Vl 4 ('lf1-:Jt~elt.1~1:lltlll 2552 -. . . 

o, o' '1 .d I ,o:!t ct ~ '1 flllflll'lt.Jli 2553) trn::atff~,:j t.Jflltli:-lt.11fl~l'jl-:J'Vl 5 ('lf1-:Jt~el'Wllt.Jltlll -llfl'Wltlt.J 2553) trn:rnff~-:J tJ 
• • 

d ' ,=!I & Q,I 

flltli:-llJ1fl~lll-:J'VI 6 ('lf1-:Jt~ellJ flrn~ltlll fl-:J fllJtlltllJ2553) 

1. '1 lJt~m..J~1:lltllJ 2552 !lJl'l'lJ'l1lJellJl911tt'l.JlJ '1 mrnmtml-:Jfi!lJil'il::t'l'.JlJ'tteltl'UlJl~ '1m.u11!e1 . ., ., 

110t1'U'Wl~t~n 'Vlflfffll'W (mrn-:i~hu 1J1-:J'Vll 1mrn:: fllt.fl0tjj0-:i6lf1:11J 1 ~-:i 1iiij110mtm1-:i.ri t11~i1til0-:i 'ill fl . . ., 
~'VITil'lr.'lflll 911tl'U'0-:J'l1'0tlUlJ Mfi 'illflt~'elt.J tllJ tlltl'W iJ 2552) fflllllfll'l'l.J ! 'U'l-'l'W 01.J '1 lJ'l-1 '0tl'U'Wl~ '1 m,u ., ., 

tn0'LI'Vlfll9110v1-:i'U0-:i 30 1911 u~l'l'LI 1 'U'l-1 'W 0u ~l'W 1m! 0t1 'illfll9110v1-:i'U0-:itt e1t1'll'Wl~t~n . 
" 2. '1ut~'0'Wl'H]ffifllt1'W 2552 !lJ'W'lJ'l1'W'0lJl911U'l.Jl.J'l'W'l1'0tl'IJ'Wl~t~m1-:J 7 fft'll'W trn::'l'W'l1'0tll911 

' " 
'111ru·vh:i1-:iff1:ll bl'llllltll'l'lJ'l1l.J'0'Wl911tt'l.J'W'l'W'l1'0tl1911'l'ttrutvi1tl'u'illfl 3 fffll'W ~'0 'lJl-:J'\"11:: ff1116lfl trn:: ., ., 

" 
U '111:lll~11t'Vl11 'j'JlJTI-:J bl'lll11 tl'W'lJ ! 'U'l-'l'W '0'W ~l'W 1'Wlllfltf1'0'lJ'Vlfll911eJVN'tt'0tlUlJ1:l-:Jfi ff1'W 'tt'eltl'IJlJ WH~ fl . .. 
'W'l.J ! 'U'l-'l'W '0'W ~l'W 11..J U '0tl'illfl'l1 '0e.11911'0Vl-:J'IJ'0-:J'VJflfftll'W 

3. 'lut~'0'W'lil.J11tllJ 2552 !lJij'l1'0tl1911'lmy'lu 3 ff\)l'W ~'0 tlr.'10-:Jill.J 'lJN'YlllfJ trn:: flltfl'0tjj'0-:J 

" 'lf1:l'l.J1 11lJTI-:J !lJl'l'lJ'l-'llJ '0'W 1911tt'l.JlJ '1 'W '11'0tll911t~fl U~l'l'lJ, 'U'l-'l'W '0'W1911U 'l.J'W 'illfl'tt'0tll9110Vl-:J '1 l.J 'lf1-:J 

110t111-161911'1J0-:iu'fi1:1::'il~ ('110t1 301911) 'l'Wfffll'W rn-:i'Vl11t1 trn:: fllttrntjj0-:i'lf1:11J11ii-wtJL'U'l1'W'0l.J'illfl 
• • 

110t13019110d1-:i'l'Wffmut1mN~l'W ri1u0n 4 ffmu ~0 01-:iffm rn-:iY11:: rr1l1'lf1 trn::tm1:11J~11rn11 

l'l'l.H~llfll'.i'.i::'lJl~'IJel-:J'ttl.J '0l.Jl911U 'lJl.J '11..J '11'0tlUlJ1:l-:Jfi1911 'l 'ttW 11!mw 'ttl.J '0l.J 1911U'l.Jl.J~l'l'lJij~7l.J 11..J ff-:Jlllfl .. ., .. 
'1 .:::I !II -=!I Q,I .:!.t 
l.Jfftlll.JU'l11:lll'V111t'Vl17 3 ~~ t10 392,210 trn:: 157 'illfl'tt'0t1~~1:1:: 30 911 fll'.i'.i~m~rn-:11:1-:im t10 

fftll'Wff111'lfl t'Wtl-:J 1 ~~l'l'lJ11!mw'ttl.Jell.Jl911U'l.Jl.J~ll.J1l.J 3421911 'illfl'tt'eltl~~"~ 301911 trn::0n 2 ~~ 

Y11J11u01..J11!mwt~ntl'0t1 ('111..Jfll.J 1trn::61911'il1nm1rit1110t119110v1-:i'il~1:1:: 301911) ri1uffmu01-:ifim 
• • 

_ I"' o d 'JI di _ I ., ., 
m1::'l.J1-:Jl'11:: l'l'lJ1J1lJlW'ttl.J'0l.J'illlJ11..J!1:lfll.Jeltltl-:J1Jll.Jflr.'IN ('111..Jell.J 0- 43 911'illfl'l1eltl'il~1:I:: 30 911) . 

" ri11..Jtt0t1ut11:1-:i.ri'Uu1~t~n 'llfl-:J 4 ffmu-w Y11J111mw11uel'W~ll.J1l.Jt~ntl'elt1 ('ttl.Jell.J o-91911'illfl'tt'0tl'il~ .. . 
" 'ft~ 301911) 11lJTI-:Jl'l'lJ!'U'l1l.Jell.J'll.J1911elV1-:J'l1'0tlUlJ1:l-:Jfi~ll.J1l.Jt~fltl'elt1 ( 'tteltl 0-71911'illfl'l1eltl'il~1:I~ 30 .. . 

1911) 
" ' 

4. '1 l.Jt~'ell.JlJfl'.iltllJ 2553 'tteltl'IJ'Wl~ '111w !lJlJelV'l l.JU 111:1-:i'tt eltlt~tl-:J u~ 1Ji't~'lJ'l1 eltl'lll.Jl~ '1 '11W'YilJ ., .. ., 
" 111 ::1111 tlelV~ 11Ju l'l'l-1 eltl'll 0-:i ff mu rn-:il'l 1:: trn ~ rr111'l1'1 mm ml'! 'LI 1 ~i-:i 11 l.J ell.J 1911u 'lJ mrn:: L 'U'l-1 l.J eil.J ., 

" '1 l.J 'ttelt1ut11:1-:i.ri tl111 i"uri11..J '1 '11tll'llel-:J'l1 '0t1Ull 1:1-:i.n'Ul.J 1~t~n 'il1ni-:i 7 ffmu LlJ'W'LI'l-'ll.J 0u 1911mrn '1 l.J 4 .. ., ., 

" 'tt'Wtlt.J 18 - 2011P11 'illfl'ttt1t1'il~1:1:: 30 \.11 nllTI-:Jl'l'IJL'U'H'Wt1t.1'1m1t1t11P11t1~v1h.1'!f1<1 'Ht1t1 10-30 ;{1 . 
'illfl'l1'0fJ'il~1:I~ 30 \911 . 
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. ,, 
5. l'Wl~'el'Wfn.J.fll~\1n 2553 hirilJlv11'elVl·H'rnf.J'U'WWll'l1tU 1 11~ 'Yim~'ell'UU'Ll'1·H~cl.:J'U'el.:Jfl'm'W q q u q 

1Jl.:JYl'.i::: Yl'lJ'Yl'U'el'W\vl1U1J'U~l'U1'UlJlfl i'.itt'U'el'U 1,086 \v11111fl'tt'elcl 30 \v11 t'Y1'Wl1'elcl'U'Ul~l~fll'WU'Ll'1.:J 
,, 

1~v.:i Y11J'Ll!mru11'We1'U1v11uu'Ut!'elvi'Wffm'W'fl'1'el.:J~l'W (YIU'tt'W'el'Wt'WV.:i 21,11111fl'tt'elf.l 301,11) m1:::1ll 

YIU'tt'W 'el'Wlv11UU'W i u fl'm'W UHVl'.i 1v trn::: il11nmij'el.:i'!l'1;1u1 ri1'W ffm'W e11.:if11;11 YIU'tt'W 'el'W 1v11u U'W . 
d '3,J O I QI QI O QI d 'J) 

!'1fl'W'flf.111l'WTW'tt'W'el'W'll'1.:J 2-18 \,l1111fl'tt'elf.111~'1::: 30 \,'11 ff1'11'.iU1Jl.:JYl'.i::: ff'.i'.il'll'l 111;1::: U'l11;1lJ'V111l'V111 
• ,, 

Yl'lJf11'j'j:::'lJl~'U'el.:J'tt'W'el'W\911U'U'W~l'W1'WlJlfl ~l'W1'W'tt'WO'W 39 -720 \v11111fl'tt'elf.111~1;l::: 30 \911 '.i1lJ'Vl.:J 
• 

Yiu 1 'll'tt 'W 'el'W t 'Wlf1ffU'Vlfl\911'elV7.:imrn'Vlfl11~ 
• • • ,, 

6. l'W!~'el'Wii'Wl'fllJ 2553 ,~t'YlJ\v11'elV1.:J'tt'elf.J'U'Wl~ i11uii.:i 7 iYT.11'W '11'W'el'W\911UU'Wiif11'J';j:::'Ul~ 
• u 

o a., d .ct o a., I r 
'.i'WUHlJlfl ffllJl'.if.1VIU11l'W1'W'tt'WO'W\,l1U'lJ'W'Vl fftll'W'UNYl'.i::: 11l'W1'W 705-1154 \,'11\,l'el'tt'elf.J!!lll;l.:J.fl . ~ 

o QI d_ d o a., I lo QI CJ) o 
11l'W1'W 30 \,'11 'Vlff'.i'.il'll'1111'W1'W 856-1197 \,l1\,l'ell10f.JUlJ1;1.:J.fJ11l'W1'W 30 \,'11 trn::: !ltt1;llJ'V111l'V11111l'W1'W 

,, 
223-989 \911~ 'el'tt'elclUlJ'i;l.:Jrj ~l'W 1'W 30 \vl 1 '.i1lJ'Vl.:JYIU l 'U'tt'W O'W t 'W '11 'elclUlJl;l.:Jrj fll'j'j:::1Jl~'UO.;J'tt'W 'el'W \v11 

uu'Ut!O£JlJlfl~ffm'W eii.:iffm ~l'W1'W 1-4 1v11 ~'eltt'elmt1J1;1.;irj~1'W1'W 30 1v11 1rn::: 1llYiu~i1mur11;1"eJ.;i~1'W 
,, ,, 

'lJl.;J'Vl'.iW 1rn:::il11nm"fM'!l'1;1u1 i.:ii1Yiu 1 'll'tt'W 'el'W i u11om11J1;1.:i.ti 1~'Vlflffmi1 . ~ . ,, 
7. l'tH~'el'W!:W'l::llcl'W 2553 l~fflJ~10Vl.:J'tt'elf.J'U'Wl~i11uii.;i 7 fftll'W '11'W'el'W\v11!!'U'Wiif11'J'.i:::1Jl~ • u 

t!o£Jmn 't'lUl~~i1mi1rn.;i'Vl'.ilV ~l'W1'W'l1'W'el'W\911UU'W't'lu1~~1u1'W 4-35 1v11~'el'tt'elf.lU1J1;1.:irj~1'W1'W 30 

1v11 i1mi1il1m'eltij'el.:i'!l'1;1u1't'lu1~i1'W1'W 3-12 1,11~011"eJvu1J1;1.:i.tii1'W1'W 301v11 i1mi1e11.:iff1;11,1'W1'W . ~ 

a., I lo QI d 9) O QI I lo QI 

0-5 \,l1\,l'el'l1'elf.JUlJ1;1,;i.f1117'W1'W 30 \,'11 fl'tll'WU'l11;1lJ'V111l'V11111l'W1'W 0-6 \,'11\,l'fl'tt'flf.J!!lJ1;1.:J.fl111'W1'W 30 \,'11 
~ ~ 

d ,=I o QI 1 lo QI I d.::!i I 

fftll'Wfl''J'.il'll'l't'l'U111'WTW 0-1 \,l1\,l'el'l1'elclUlJ1;1.:J.fl111'W1'W 30 \,'11 ff1'W 2 fftll'W 'fl'fl 'fll;l'el.:J~l'W trn:::Ul.:J't'l'.i::: 
~ ,, ,, 

1llYi'U'l1'W'el'W \v11U'U'W 'Vl.:J'Wel.:J't'lU, 'U'tt'W 'el'W ,~!fl'el'U'VJflfftll'W 
,, 

8. t'Wt~O'WYHJEl.fll'fllJ 25531~~111,11od1.:i11'elv'llm~imyi.:i 7 i1m-w 1lll'lum·Vi:::u1~'U'el.:i 
,, 

t1'W'el'W~1uu'Wi.:i 7 -crmi1 u~'t'l1Jl'll'tt'W'el'W 1;1u'l.J!1J1rut!"eJviu 6 ffm'W vm1ui1mu'i'l1;1'el.:i~1'W1lll'lu 
,, 

'Vl.:J'tt'W 'el'W \911U'U'Wtrn::: l 'U'l1'W'el'W 
,, 

9. l'W!~'el'Wlltl'WW'W 2553 1;t'YlJ\911'elVl.:J'tt'elcl'U'Wl~i11uii.:i 7 fftll'W 1lll'l'Ufll'.i'.i:::'Ul~'UO.:J 
• • u ,, 

'tt'WV'W1v11tm'Wi.:i 7 -crm-w u~YiU!'U'tt'W'el'W 1;1u"JJ!mrut!'el£Jt'W 7 -crm-w 

1 o. 1 u1~'el'W mno1'f11J 2553 1lll'lu'l1'W 'el'W 1,11u utJmr11,1 i 'W'VJ ni1mt1 u~'t'lui'.i 1 'li11'W ffw 1,11u uu 

1<tJt! 'elclt 'W -crmih1m:i.:i~1'W ~'el't'l'Ut1'elm11J1;1.:ini1'W 1'W 4 1v11 ~ii! 'llm..rn'W 1,11uuu 111nm-:nfo11 'elv,1'W 1'W 
~ . 

30 \911 ff1'WOfl 6 fftll'W 't'l'U'l'l'e}{JUlJ'i;l,:jfi!fl'W 50 % ~iil'll'11'WO'W~1U'U'W 11lflfll'jfflJ'l1'elf.1'110f.J'Ul'WTW 
~ . 

30 \911 Uff~.:Jt'Wfllf1N'W1fl\,ll'Jl.:J~ 6 

11. i 'Wt~O'W if .:J'l11fllJ 2553 vrnm\'1mi'rn~o'WmflolfllJ 2553 1lll'l'U'l1'W'el'W\911U'U'Wmrs\,l i'W'VJfl 

i1mi1 u~'t'lui'.i l 'll'tt'W O'W 1v11u U'W 1;ir Ocl i 'W i1m-wft1;10.:i~1'W ;io't'lUt1 'elt1u1J1;1.:irji1u 1'W 2-5 1v11 ~ ii 1 'li 
QI I O QI I d d I~ I .::sd 

'n'Wel'W(.11U1J'W 111flf11'.ifflJ'n'elt1111'W1'W 30 \,'11 ff1'Welfl 6 fftll'W YIU'11'elf.lUlJ1;1,;i.flm 50 % U\,l1J1.:Jfl'tll'Wfl . ~ 

ltl'W50 % ~lJL'U'tt'Wtl'W\911U'U'W 'illflfllHYlJ'Y!Ocl'Y!Otl,l'Wl'W 30 ~1 Uff~.;Jt'Wfllflv-l'Wlfl\,lljl.;J~ 6 . 
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12. i 'Wt~eitHl'Wl'Jll'J'W 2553 1ii'W'lJ'l1'WeJ'W\Pl1U'lJ'Wii9fi\Pl 1 'W'VlfHHll'W (mu1'W 11.iiimmmHMn 
• <U 

" ' ' 
\Pl10~1.::J'illfHH'll'W'fH'ltl.::J~l'WU'1~U'l1'11Jill1!'\1111) i.:i 6 1:Yf:tl'W 'W'lJ'l10l'JUlJ'1.::Jfi<,llf111 50 % yjiji.,Jtt'Wtl'W .. 

\Pl1U'lJ'U 'i17flf11'Hl:I.Jr10tl'l10l'J~l'U1'U 30 \911 U1:l'\ol.::Ji'WfllflH'U1fl\Pl7':i'7.::J~ 6 . 
QI G) d,~ d, ii 

fllfi~'Ul\ol'Utl.::J'l1'Uel'U\Pl1U'lJ'U'i1~':i''UUH !'U 3 1:l'fll'U 'rlel 'lJl.::J'W':i'~ fl':i'':i'7'1$7 U'1~ U'l1'11J'\1171L'\1117 
• 

' " 
l\oll'Jt1lJ'W'lJ'l1'Wti'W\Pl1U'lJ'WimJ!mtm~m!ol'J i.:i1?i01.J'fi'W17fll.l 2552 'il'WO.:i 1?io1.Jfl1JmitJ1i 2553 

• 

fll'j'j~'lJ 7\ol'Uel.::1'11'1.J O'W\Pl1U 'l.J'Wii'rl171Ji'Wu 'j .::JlJlfl 1 'Ut?iei'U ii'W l'rllJ 2553 mmrn'W'lJ ~l'U 11.J '11'1.J el'U \Pl 1U 'l.J'U 
' ' d, .c::t o QI I lo QI d, d o a., f 

'\111:l'tll'U'Ul.::J'W':i'~ 'i17'W1'W 705-l,154 \Pl1\Pl0'110l'JUlJ'1.::J.fJ'i17'U1'W 30 \Pl1 'Vlflfil'J$7'i17'W1'W 856-1,197 \Pl1\Pl0 
IQ QI 'J} O QI I IQ QI 

'110l'JUlJJ;l.::Jfl'i17'U1'U 30 \>11 trn~ U'l1'11J'V171L'\1117 'i17'U1'U 223-989 \Pl1\Pl0'110tl!!lJ'1.::Jfl'i17'U1'U 30 \Pl1 
<U .. 

0~1.:i 1 ':i' n\Pl11J~u 11mJi111rn11ii mn~rn~ 1 'Wt?io'U flllflli'W nmriei'W'W'lJ'l1 'W 01.J ~1U'l.J'W ~11.J 11.J 462-720 . 
di " " \Pl1~'el'l1'eltl!!lJ'1.::Jrj~l'W1'U 30 \911 9f.::Ji.:i 3 1:l'tll'W!~'Ufll':i'!~tl.::JU'l.J'l.J!!i"l'l10tl!!'U1'UU'l.J'l.1!'110fl ff1'Wflf) 

d, ~ I O ~ d I C-\ .?1 el lfl i/b] I~ .c9 
41:l'tll'U 'rl'el 'rll;lO.::J\oll'U 'l.Jl-:j'\fl'jltl OltflO!lJO.::J'l$J;l'lJ'j!!l;l~Ol.::Jflm !u'Ufll':i'rnt1nrnmt'lJ'lJ !lJ !HUfl 9f.::Ji"l'l.J 

• 
"' ')} lit' ')} "' "" lit' fll'j'j~'l.Jl~'UO.::J'l1'W 'el'W \Pl1!!'l.J'W 'W eltllJlfl!LJ;l~Ol 'i1 !lJi"l'l.Jfllfi~'lJ7\ol\ol1tl '11J;1.::J!\olel'U!lJ'l,rnJ'U 2553 !lJi"l'lJ 

" OJ ~ ~ QI O QI lt!f; ,::!il 

fll':i' ':i'~'l.J l\ol'Uel.::111'1.J el'W \Pl1!!'l.J'W 'il'Wf.N!\olel'U fl'Utlltl'U 2553 \Pl'10\olfll':i' 1:1'711'i1\Pl.::JU\Pl!~O'U \Pll;ll'fllJ 2552 tM 
• " ' 

t?ieJ'WfilWll'J'U 2553 U1:l'~-:Jfll'j'j~'lJ7\ol'U'el.::J'l1'U'el'U\Pl1U'lJ'Ul1.::J 7 1:l'm'Wi'W'lf"N 9 !~O'U i.:im'W'Vi 5 

" " 
fll':i' 1 'i11UJt~1J l\Pl'Uo.::111 ot1u1J1;1.:iriu uu't'l1.:i 'Yllfll':i' 1\olt~tJ.:it1111 tl' mi10':i'1miJ~omrn~ tii':i'11J u .. 

' ' " 
11.J~ ofl ('lf1.:i111J~'W flu rn!tyt~'lJ L\Pl'Uo.::111 om11J 1;1.:irjii'll'Wl\olt~fl 11.imm':i' t1i'.:i1uo !~) m11Jt111u1;1~ 

'rl171Jfl11.:i ri1J1nui10~1.:i 90 i1 ('il\oll;l~ 30 i1) u1;1~11otJu1J1;1.:iri'llm\olimurn.:i1:rm-w01,1iihlmu 
qi q <U u 

" 
90 \911 l\oltl!!tlf)\PlllJ!?iO'W 'lf1.::J 5 t?io'U \91.::JU~!~O'W\Pll;ll'rllJ 2552 o.:i flllflli'U'li 2553 l-'l'lJ17!$io'U\Pll;ll'fllJ 

• • • 
' ' " 

2552 fll'j'O'l.J'Ultl 'i1~!11JnO'W 'illflflj;lfl.::J~l'U !'UO.::J'illfl hii'.i110tl\Pl11 mum~o 1 'Wtmci.:it~tl.::J Ul;l~l;lfl'l10tl\911 u .. 
J I I 'JJ T 

1~m11J1;1.:i1m~'ll'Wl~ t~fl1J1fl!'vi1dJ\olo11;t11 1ilmm':i't1i'.:i1\olil111-wfl 1~ itJ'llru~'Viv1.:iffm m.:ii"l':i'~ 

fl1':i'7'1$7U'1~u111;11Ji1111'\fl11 ir.:iii110t1'U'Wl~imy 'i11.Jo.:i1?i01.JntJ17fllJ 2552 1rl0t~11?io'W1Jmlfl1J 2553 
~ .::::t d 9/ d ~ .::::i. ")" d I d~ G) .ct 
'i1.::JlJ'11 eltl'U'U 1~!1;lfll;l-:J!fll~ 'lJ7-:Ji"l':i'~!rn~!!'l11;llJ'\1171!'\fl17 mH.JlJ fll'j ! 'il':i'ty!\Pl'IJ !\Pl ~fl111:l'fll'U OlJ"'] ! 'U!~O'U 

1Jfl'fl'rl1JUJ;1~fl1Jmi1.Jn 2553 1rn~.:iffflfll':i''1miru~\Pl10~1-mmm1J1;1.:irii-:imi"l~ 6 (fl) t~lJ'lJ'Wl\ol'Uei.:i . .. 
I J 'j} I 

110tlUlJJ;l .::Jrj~ N"'] tllJ U'1~110tl!!lJJ;l-:Jrj'IJ'W1\ol!~fl!!'IJ'IJi"l 1.::J'Yi ~711,J 7l'J ! 1.Jl11l1.::J1.J ':i'~!'Vlfli '\fl ti (flli"l'n 6 'U) 

U'ff\ol-:J'rl171Jfl11.:i (t9f'W~tlJ\Pl':i') u1:Y\ol-:1i'Wm'flH'W"Jfl\Pl1':i'1.:i~ 7- 9, 'rl171Jt111 (t9f'W~mm) mrn.:iiu 
' 'JI ' ' 

fl1'rlHlJ1fl\Pl1':i'1.::J'n 10-12 trn~tJ111'Wfl!Q~tl (flfll) U'ff\ol-:Ji'WfllflH'U1fl\Pll':i'l.::J'n 13 - 15 \PlllJ~li'lJ 
" 

fll':i'!'i11Ul!~'lJ l\P'l'UO.::Jr'!Otlmrn.:iriii'll'W 7~ 1 mui 'W'lf1.::J!~O'U1J'Ul'rllJ~.::Jnfl'U1tl'U 2553 l1.::J 7 1:l'fll'W u <U u q 

1~ t1 1m 1;11Ji1111'\fl111 ~1Jiim1 ro'lJ11 eit1'Ull'J 1 'Wt~O'W fJllflli'W n 2553 1do.:i'il1fl11 ot1u1J1;1.:irjii6m1fll':i'\Plltl~ 

ff .::!!Ml!~ 110tlUlJ'1.::J.f)~'O'lJ'U1l'Jtl.::J1J'U'U1\ol!~fl ~.::J'IJ1t1i'Wfffl1i"l~!1 tlfl11'110tl0.::J 1 0.::1 ~7'W1'U 20 nl'1flfll 
<U 

lit')} ~ "" "' lit')} '')} 'lllf.J 1\ol'Jlfll\Pllfl 11;1m1J'1~ 14 'IJTYJ f1111w11't'l1-mov 2.5 1:1.Jm mm1t1'Ulf.J 1'ili"l1.::J'1~ 100 'IJTVl u~m 
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. " 
'llltl'I-H:Jtl'll'Wl'PI i Maj'il~ i~11mnhni':1.J 20 'IJl'Vl iY'J'W~fl 6 fftll'W 'il~t!:1.J'VltlOtl'O'lJ'llW\?l~U~t$io'Wtmrnrw 

2553 11'ltJ~'Wiu 

nh>i&auu~J1't'iirm-de>'t'lmJ~8Jl'H'Ufl'Yi8fnY-:,i~1 
'JI 'JI ,, 'JI 

t iJ o {ic'R'W 1o1tl 1m! m i1 o '11 o ti91 o tl rn tl' fl'n o mi~ \?1111'1 u fl 1i"!f-w u on i 'Wt ;-:,i ff'llm'Wfl'Jl:i.J ff:i.J 1J 1 cl' . .. 
" " . 

'WU',h fftl1'WU'l1cl:I.J~11t'Vl11ffl:1.J1'.ifJ1'Plfl1i"lfiH1 i~\91~U~t$ioun:i.Jfil'~'W1r 2553 t~'W~'W i iJ t'WO~'illfli1 • 
I I I 'j/ 'JI 

fl1'.it'il1tlH~U LIPl~'Vim-1 i1f11 32.3% d'.iotU1fJ1H'VifJUtlUflfl 6 fft11'W'VieJ~'M~lJ1'11'Wflt'WO'l10fJhii~ u • 
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1 3J d' d I l ct, .:::::., 
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(fifJ'W lfJ'W) \Pll:I.JilWl'U i'Y1'W ffmilm~'V'l'.i tUcttff1'.il"lfl'HOfJijfl1'.it'il 1tllt~'lJ L\PlflO'W'lrl~ff:1.J'lJ 1wuJ! 'iltijfll'.i • u .. 

I ca., dll .J1a.,d: Q.I,: ,: a., 

1t'lJl'Pl'eJfJl~'.i'WUH'llO~l1'WO'W\Pl'JU'lJ'W :1.Jfll"lf'J~ 23.02-36.21 % C)l'~fll'Pl"lf'W'Wl'V!U flt'WO'n'eJfJIPl'eJ'W 1'11'Wfl • " . " 
'11 OfJ'Yl~\?11'Vii1JOflfl11:1.Jff:1.J'lJ '.it.U 'll'eJ~'n OfJfl1'.il1flltfi'W fl11 25% Uff'Pl~flli"lfU'lJOfl i 'Wt9f ~ ff'lli11'V'lfl11:I.J .. . 

.,, , QI d 
ff:1.J\j'.iW'll'eJ~U:I.Jcl~.fJ<p)~fil'W'Yl 7 

._, I 

8Yl'alfll'a'Ylltl'lJ8-:,J'Yi8tlm.JtH-O 

Mflmt:1.Jct~n'll'Wl'PI i Mrutj:1.Jijfl11\PllfJUctt1w~1url111'il i u'Jf1~1$ioui1u1fl:1.J - nmn~'W 2553 .. u 

" . a., d. a., d 1 

'illfl'Vl~ 7 fftl1'W Uff'Pl'Pl~fil'V'l'Vl 8 'W'lJ11 
" " - fffJ 1il 1JWV111mmt~1mmilo~"!fct1J 1 (t~cJ~'Yl~tt'U'lJ'W'J~Ut'lt i~i~11n) iiiiimrnwi 'W'V-11~'11 ocJ • 

im$iotJii'Wlfl:I.J t:I.J'l:JW'W 2553 t!'ff'Pl~i'WfllflH'W'Jfl\Pll'.il~~ 16 uct~ 17 umH11t1~1n11~ 5% im$iou . " ~ G) d. I QI d cl 
'Wt]'l:Ji11fl:I.JUcl~:1.JQ'W1fJ'W 2553 Uff'PI~ !'WfllflH'W'Jfl\Pll'.il~'Yl 18 Uclt 19 U\Plflcl'l.J:I.Jl:I.Jfll'.i\Plltl\l~'ll'W 10 

t'Vll\911 iiri1 54.7 % uctt 60.5% ~ ffmiluN'Vl'.ilcJUcttii1tnfltilfl~"lfct'41 \Pl1:1.Jil1i1J iut$ifl'W mno1fl:1.J . . " 
2553 Uff<p)~iumflH'W'Jfl\Pll'.il~'Yi 20 trntmrn1m!:1.Jct'Pl'Yl~ffo~i1mi1i1f1729.5 % uctt 31.6% iu1$it1u 

~~'111fl:1.J 2553 \Pl1:I.Ji;11iU Uff'Pl~i'WmflH'W'Jfl\Pll'.il~~ 21 iifllfl11"\PllfJ 5.7 % Uclt 14.0% m:1.Jil1i1J iu 
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" d r d 1J! 311J! r ~ .c1 "' _ I '] <!I d 
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mi~ 44.5% \9lllJii1~1.J Uff~-:J!'Ufll'i'IH'U'Jfl \911'.iN~ 20 -21 trn~ fll';j\,}7tlcl~,1-:ii1~1 2.6% Uff~-:J!'U . 
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. ' " 
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. 
"" \911'.ilsl'Vl 22 
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- fftll'Uff1'.il'lf1 (t~tML!'l.J'l.J'V'l'J-1) iio\91'.ilfll';i\9lltl'lh:mru 8.0 % im$i0t.1i'.i'Ul'fllJ \olllJiil~'l.J trn: 
' " ' 
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~ 

" - fftl1'UU'l1cllJ'V1111'Vl11 (l~tls!U'l.J'l.J'V'l'J-1) iio\91'.ilfll'.i\911{1'1.h:mru 10 % Uff~s!'l'Um'rlH'U'Jfl 
I I 'JI I 

\911'.il-lvi 16 it.11$iel'Wii'Ul'fllJ uc1:1'WlJ~t.1iifi1 23 % 'lt.11$ielt.1llJ£Jltl'W 2553 Uff~-1'1t.1m'f1Ht.l'Jfl \911'.ilslvi 
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t cf t::1d ~ , at Q.I i , a e!l o , d 

'V1 -1 'U ffm t.l 'Vl rn tis! '11 el tlUlJcl -1 .fJU 'l.J'l.J'Vi 'J-1 lJ fll'.i 'il 'l.J 'IJ ltl\91-IU\911~ el 'U fl '.iflt) l'rl lJ 255 3 'ilsl'Vll fll'.i f!'JJ lfl'l.J 
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~ ,, 
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Gf d d 'J} 9 .c:f. d d,., j.C::. CV 
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fl17ll'lffl'11tJfltJ\9l1U'lJ'WU\911;1:::rrm-w i-:iu~1$im.1\Plmflll 2552 tl-!ltltJVWtJ 2553 'lwo-!ltt1'f"l'lfj;j'l.J1trn~ . . . 
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1'flmQvn:::t~fltJ ntJ11ri1J 2552 ~-:i :1Jm1ri:1J 2553 'Vit1wm1:wtl1rie1tJ,i'N\Pl1n11 29.0 e1-:irrwlfmCJ1vn TI-!! . ., 
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d oG)3/ d 9) 9) QI fl C\ .ct .d:I 

'fftll'W 'IJ H'W j~ 7 .1 % 'VI 1 t'l1 fftll'WU 'H ft'.IJ'Vl11L'Vl 11\,lfl-!I ,J'IJ'IJ ltl'H fl fJU'.IJft -!!fl f1tl'W nm 'ff'W ff~ f1 l'Hfttl<lLf1tl'IJ 
~ q ,, 

'tt'.IJ~,11ou-wu'U1m~t1..:i e>~1..:i 11 n1,11'.1Jti7 e>..:i,11n'H e>£JU'.1Jft..:illi1'llin~ 1 'Hrut~v..:ivrn 1 'Wm'a''Ulf.lrimn~l:iir..:i 
~ u ~ 
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' ' ,, 
mm1t1'llwhrnmvi1:Jihmfl 1'fl1:J'l-1eH.Ju1J1:1-.1rjiifl111Jm1i11:1:t1h·:::mw 6 - 7 "lfll. 'W711'Wfl 20 -25 

flllJ 'nltl'U '.i:tl.JlW ~1'1-.11'1.J 40 - 50 i1\91t1n11:lflllJ 1:Y1'1.J 1'1'fll'W!l'Hl:llJ'Vl71!'Vl11Ul:l:t1'1'm'Wrl'~'J7'lf1iim111 

! fffJ'l111:J111flfl7 'J 'J 1--1\9171:J'llfl-.111 fl l:J 'il 7 fl'V'l 1--10~1 -.'.ll.Jl fl 1 'fl l:J'V'llJ'eJ\91 '.i 7fl7'.i \9171:J'/;'I'~ 7! '/;'I'll fl 1 fl~!~ l:J--1 fl1J i 'Wt~fl'I.J 

tll1=l71'.lmf-.:i1'Wt~o'W 'V'ltJ1=lfllflll u1:1::: 1JQ'W11:J'W irn::: 1rlm~1J11omt1JMrji'Wd1'1.J~m~o91fl~1-.:ii'Wu'V'l ,, 
u'U1'1.Ji1-.11~o'Wflrn~1ri1Ju1:1:::ir-.1mf11J 2553 'V'l1Jfl\9117fl7'.i\9111:J~-.1mfl i'Wi1-.1 15 - 40 % ri1'Wm'.itilt1-.1 

'JI I' j} 

u1J1J1~1Hu~m'.it111t1Jt~1J i\91~7'1'1'1 41'1'flTWU\9l'V'l1Jfl7'J\9111:J'Vl\917\911:IO'flm11i11:J-.1i'Wi1-.1 t~fl'W iimri:JJ o-.:i 

1JQ'W11:J'I.J 2553 U\91 mi1J'V'l1Jfll';j\911fJ~'1,'I.J!~fl'Wmfl{)lfllJU1:l:tff-.'.l'l11flll 2553 'V'l1J'eJ\91';j1fl7l\911tl~-.1l.Jlfl 

1'W'l$1'1 14 - 60 % 
,, 

'.iltl--17'1.J fl1'Vi:t1Jl'fl'Ufl-.111'1.J fl'W i1u1J'I.J'lf'W'fl U. cyprinae 1 uutl1:1-.:itilc1-.111ot11Yfl-.'.!Hl'lf'W'fl 

M galloprovincialis 'Ufl-.'.l'U'J:t!'Vlrl'ff!'ll'Wiim11:::rn'flfl~7'111't!fl i'fl1:Jb1'11J1'.ifl'V'l1J'l1'1.J fl'I.J ~7'1.J 1'1.J ~ -.'.!~'PIO-.'.! 

170 i1\9lfl'l-1fltl 1 i1 fl17ll'lffl'lfll'llfl-.'.l'H'Wfl'Wfl~i'Wi1-.1 0-93.3% (Robledo et al., 1994) trn:::mn:::rn'fl 
q q "' 

'Ufl-.'.l'H'Wfl'Wi1U1J'W'lf'W'fl U. cyprinae i'W'HflfJ'ffO-.'.!Hl'lf'W'fl M. galloprovincialis Ul:l:t Mytilus 

californianus ~'lflfJ~--1 ll'H 7ff~'Vl ';i U 'UCHvl fl'Vl wvirl'\91:t1'W \91fl !~ l:J--1! '1-1 'W 0•1rn-.:i'l1 '.i:t!'Vlrl'!~ flCHl fl 'V'l'IJ17iifl7'.i 

';i:t'IJ1'fli'W'l-1flfJll7fli1'110-87% (Caceres et al., 1999) ff7'H'I1Ji'W'lh:::rnr11vwii1w-.11u1uu 'V'l.rl'. 2550 ,, 
QJ' .:::t .::I .c::t. I ,=t QJ'QI d 

'V'l1J m n:::rn'fl'll 0--111 'W ou \911U 1J'Wt 'Vl om 1:1 mt '.i c1111flu 'V'l rnt1-.11J '.i nw m1r1n 7'lf7 'il-.'.l'H1'fl 'lfl:11.J'J irn::: 

, 'W'l$1'1!~fl'Wii'W1fllJ'V'l1Jfl11ll'J;ffl'J1ll0'1 81.11 % ('llmtr! rn1t'W'Vl Ul:l:tflW:t, 2550) iilu9i'u fll'J'V'l1Jfl17ll 
• ,, " 

'J1fl'U0-.1'1-1'W fl'Wi1U1J'I.JUflfJ, 'I.Jfll';jti11:J-.1U 1J'IJ 1~1Hfffl'flfl~fl-.'.lfl1Jfll';ji'f7';j1'il i'fltl CVlCJJlJ'V'l'J !~fl-.'.lt]'VlTI 

(2553) '\"11Jfl7'.il:tU7'fl'Ufl-.1'H'Wfl'Wi1U1J'I.JUfll:Jll7fl~'fl!il'W 3.52% 'il1fl 7 fffll'W 'il7fl1J1t1W~7'1ffl:17 

1'Wfl7'.ibf7'J111 '1$1'1!~fl'Wllfll7fllJ 0--1 :lJfl'I.Jll:J'W U 2553 q 

'JI 'JI ,, 'JI 

2. t tlo{iCJ}u ;,17'1-1 tl' mut1ttflt1\9lfl'I.J rn tl' fltt oc1'1'1-.1i 1 
'JI ' ' 'JI 

'11flf.JUlJ1:1'1fi ff'Ufl TW~ JJ'U~lJ7W!'Ufl'l1 tll:JlJlfl l 'Wfl-.1 'il7flfl1'Jl 'il~ Wl~1J !\91'Vl'U fl~ ~--1 'W 'I.J 
"' q u 

'JI 'JI 'JI 'JI iJ I 

1'l10{1CJ}'I.J ~tl 711 'Wm 'Ufl'ttfltl\91 fl'U 711'W fl'l-1 fll:J'l'l<l\911i.:iff --1 fll';j !'UTVhmt1n'Wt'U O!~fl 1 'W '11 fl l:JUlJl:1-.'.lfl'Ufl-.1 
"' "' " ,, 

mwi1U1J'I.J 'il:t'V17, 'Hl'Wfl'nfltlHfllJ l'U fl'l1flf.Jiifl17111.11'1117flfl17'Ufl~ fl7';jl'il~Wl~1J i\91'1lfl-.1'1-1fll:J!llJ1;'1-.'.lfi~ 
u "' 

d, ~ d 9) ~d QI 'JI a.I d .::::I. 
'Vl ff 'fl fl fl ff fll'WU '111:1 lJ 'Vl 71!'Vl 17 UlllJ fll'J 'J:t'IJ 7'fl 'U fl '1'11 'I.J fl'W \91 'JU 1J'W '.i'W U 'J -.1 fl 1;'111:JfllJ fffll '1.J rl''J 'J 7'lf7U 1:1:t q q 

'JI 'JI 'JI 'jl I 

U 7--1'\"l'J :t ! 'fl l:J~7~'lf'W ff'Ufl 7'\"ll ,J fl {t~'W ;,1711'W fl! 'U fl'l-1 fll:JUll 1;'1-.1.f1\9lfl1.J 7'1-1 'W fl'l1 fll:J'l'l '1'11 lJ 'flii~ 7m il 1:Jff '1fl17 
' "' "' 

25.0% ffO'flfl~o-.1r11J~ffmiJriirn-.:i~h'W mi::: ~1-.:itrm irn:::ttoviiflnt'il1tlJ!~1J t\911:u~ ~o i1milrn-.1 ,, ,, ,, 
'Vl 'J lcJUl:l:t 'eJ7Ul ot!i 0'1 'lf'11J 1 i 'fl l:J~7~'lflJ il'U fll'V'l ! ,JO fo'fiu; tl 7'11tJm'W0'110 t1Ull'1'1fl \91 otl 711tJfl'l10 fJ 

q q "' ,, ' ' 
'1'1'1'HlJ'flii~1milt11P17fl17 25.0% 'JlfJ--17'1.J'UO-.'.li~'V'l'J ttm1'l11:t!ff1'\l Ul:l:tflW:t (2547) i'flfJ'V'llJtt'Wfl'W\911 .. .. 

,, ' 
U1J'W!'Vlflt1J'11:17!1t1 fffJl:I Urastoma sp. 'V'l1Jfl1'.il:tU1'fli'WU'U'1-.'.l!ilt1-.:ittot1Ull'1'1rj'lf'W'fl Perna viridis 'Vi 

'.i1'lJ';i1lJ!~'il1f1 07UHl'lJ1'11;'1~lJ'1 07lflflrl'~';i1'lf1 U1;'1~\.11'lJ1;'1'fl1'1ff1;'11 'U<l'H"J'f\'lfl;l'lJ~ 'Ui111W'UtM'l-1'tHl'W~1 q q 

I 'JI 'jJ 'JI 

U'IJ'U'V'l'IJ!~O-.'.l l'Plcl!'il~l'.J 500 \911\910ttOfJUll'1'1fl 1 \Pl1 vi1111ttOtlHOllff'flbl1'W1.J711'Wflli1V~fl'W711'Wf1ttOcJ 
'U 



29 

'j) I 'j) 'j) !JI 

'Vl.:J~1 nr11tl' -e:wn11 27% tl'tJt1n11tttJt1Ul.J'1.:Jflii llJ'V'l'I.Jl1'W tl'W ~ 1mru i\>lri1'Wtl rnir m-ueJ~tl'W 111ir n .. ,, ,, 
l1eltl'Vl.:J~1 nr111J-:i:::1J1ru 47% 'U\911l'Wll1'Wfl'1\91M 1 rvh~1 Ur;'l:::!'lf'W!~t11fl'Wtl'IJ iYl.Ji1v1{ 'V'l.:J1'lfll.Jl.Jl 

'J} 'j) 'j/ I I 

(2551) l'il'.iltl.:Jl'W 11'Wll1'W fl'\JeJ.:JL'Utl'tttltlfl'I.Jl1tltlUl.JMfl'Vl.:J~1'Vi l1J'V'l'I.Jl1'W tl'W \911U 'IJ'W nr11m atl 40.01 ± .. 
' ' ,, I lel QI d I d. a., I O QI I a., 

4.15 % iY1'Wl1tltltL1Jl;'l.:JfJ'Vl'V'l'I.Jl1'Wtl'W\vl1U'IJ'Wl.J'fll!'ilM 24.46 ± 7.03% 'il\911l'Wll1'Wfl'1\91'1.:J 1 L'Vl7\P11 
" 'JI 'j) 'JI 'JI 

ilt!\>l'fl~tl.:Jf)'IJ CV!tJJl.J~';j t!ti.:Jt)'VlTI (2553) '.iltl.:Jl'W i\9lff1'WlJll1'WflL'Utl~tl'Wll1'Wfll1tltl'Vl.:J\911 i'W 

l1tltltLl.J'1.:Jfl~'V'l'I.Jl1'WO'W\911U'IJ'Wn'rl1m~t1 26.63 ± 3.53% (n = 37 \911) ri1'Wi'WtttltlUl.J'1.:Jfl~llJ'V'l'IJ .. .. 
a., d I d QI .J I QI I d QI O QI .:::t,.c::t, 

l1'Wtl'W\P11U'IJ'Wl.J'fll!'H '1tl 38.24 ± 4.90% (n = 1,013 \P11) CJMU\vlfl\vll.:Jfl'WtltlHl.J'WtliYl'flt\j'Vll.:Jiltt\Pl 
'ii ' ,, ,, ,, ' 

(p < 0.05) i\>lt1ii'Wl'l1'Ufltuat1'\Jtl.:Jl1tltl'Vl.:J\Pl112.24 ± 3.03 fl'.il.J U'1:::'Wll1'Wflt'Utll1tltlt'ilatl 4.73 ± 1.56 
I I 'j) I 'j) 

flf l.J 91.:J 'il::: L tt 'W l 'ii 17 '1-1 ti t1Ul.J'1.:J~ii'V'l'I.Jl1 'W tl'W \911U 'IJ'WL'Vl tlL 'IJ '1"1!~ tl'il:::ijtl 111 'W fl!'H ~tl'\Jtl.:Jl1 tltl'Vl.:J\Pl 1U'1::: 
: QI ,J_ d I QI O QI .:k d I I t 

'Wll1'Wflt'Wtll1tltlt'il'1tl'1\91'1.:J l Lrn::: 3 L'Vll\P11 \Plll.J"1\9l'IJ CJf.:JiYl!'n\Pl'Vl'V'l'IJ11l1tltlUl.J'1.:Jfli:-ltll.J'1.:JU'1:::\Plltl'W'W . .. 

i<lt1.:J'illflttt1t1Ul.J'1.:Jtit'Ulfl'Wti1t1mrn:::1if mrlm11~tJfl \Plll.l~ tl'.itl'W.:Jfl 'fl.:J'Yl1 ur;1:::\llru::: (2547) l'il 
'JJ I 'j/ I 

O .,:fl ~ e::!'J. ,di ~ C:. I QI 'J) 0 .cl, .::!:I t:9 ~ 0 GJ 'J) 
'Vllfll'.irl'mll t\>ltlfffl'hl l'Vll.:J!'W t!Wtl'J'Yltll 'V'l'IJ11 l1'W tl'W\P11U 'IJ'W!'IJ7'Vll"1tlt'W t!Wtl'lltl.:J!'n.:J tlfl t\>ltl'Vll tl1 

gill filament Lfftlilfll'W 'lftl.:J11.:J'.itl111.:J lamellae '1\91'1.:JU'1t!~l.J'IJ'W1\ol'\Jtl.:JUfl.:J!i1tJ\9lflltli'W lamellae 

L~\>l1i1tJ\>lU'Vl'.im'fi'1111 i 'W'IJ~ nru ~Lfl\9lf171im'ffrn~'W ~l'W 1'Wl.Jlfl tCJfr;1rl'iif mtt1m~t1n i 'W uinru imi\~c.1-:J 
'iltflflL'ff'IJUr;'lt\Pllf.l i 'U ~ff\ol 

• 

Q.I a., o' a., ;f I d 

'fl 1ll.J 'ffl.J'V'l'W "lifll'.i'.it'I.Jl\91'\Jtl.:J l1 'W tl'W \P11U'IJ 'W 'il 1 fl fll'.i !r;!f.J.:Jl1 tltlUl.J '1-:JfJU 'IJ'IJU 'IJ 1'W '\Jtl.:J 'fftt l'W 
d 'J) q I t!t QI ~ .cl, .d I Cl 

'I.Jl.:J'V'l'.it f\'';i';il'll'l Ur;'!~ L!'nr;'ll.J'Vl11L'Vl11 t'W'll'1.:JL\9ltl'W1i'W11'fll.J 2552 tl.:JL\>ltl'Wl.J'Wlfll.J 2553 'Wl'iltl.J 
,, ,, ' 

m1l.limfo n tl'IJ'flWfll'V'l'U l'Vlt!r;'l L\9ltlfll'.iL~tl.:Jl1tltlUl.Jr;'l.:JflU1J'lJ 1Jj'1H 'Vinmnt'l.Jl\>lU tic.I u~niim'.i'V'l'IJ . .. 
IIJ ' ., di 1'1 I 'J) d ., ~, ., G ., 'l 'J) <!I ., ., I IIJ_I 
t '\Jl1'W tl'W \P11U 'IJ'W CJf .:J t '\Jl1'W tl'U'V'l'.itll.J'Vl 'ilt'V'l\PJJ'W1L1J'W\P11L\Pll.J1tlt!r;'lt t l1fllHl"'lJ'V'l'W 1ir;'lfll1r;'ll'W\Pltl rn .. 
9J : d I Q : .:::. 1 1 o t!t I d ~ _J 'If 'j)QJ 
tll'rJ Wfll'Yl'W l'Vl :::!1:llJ'rll'rl 11:IJ! 'rlll'W l'Vl :::rn'Ufllvl U\9l<Jf1.:J iYT'.i1 'il'IJl.:J!~ eltl'V'l'lJ'fll'rl')l:IJL'rl:IJ\vl l CJf .:J t \91 ';i 1J 

,, " 
~'VlTI'V'lr;'l'illfl'U 1 \1\91'\Jtl-::JUlJ'W 11.Jl.:JUtfl.:J 'Vll i 111 ~l1'W tl'W llJ iYll.Jl';itl'VirlJ'WlLil'W\911L~T1tl 11ttt! tiilr;'l.:J 

tj) QI o' .c::i, I d ' 
ileJ\>lflr;'ltl.:Jfl'lJfll';j';jlt'J.:Jl'W'IJtl.:J ill.J'V'l.:JEJ 'ilm'IJ':m'Vll (2553) 'V'l'IJ11i:-lr;'l'IJe).:Jfll';jr;'l\olf11ll.J!fll.Je)tll.:J 

' ,, 
.d Q.I I QI 1.::::1 d G) ~ ~ _IQ.I d QI ~ 

!utl1Jl'lr;'l'W\vltltl\vl'.ilf11'.ilvlltl'IJtl.:Jl1tltltLl.J'1.:Jfl'Vl!M.:J t'W tl1'1'Vl\9lr;'ltl.:J t\9ltl1J'.i1J'1\9lf111l.J!f1l.J'1.:J 3 '.i:::~1.J 'flt! .. 

5' l 0 irn::: 15 hf1'W h.1 'Vi'W ff1'W fll';jr;'l\9l';it~1J'fl1ll.J!~lJ~lr;'l.:Jni:-1r;'lm:::'Vl1J~m1 tltlL!lJr;'l.:Jfl'Vll i 11n-a\v1'.ilfll'.i .. 
d I QI I ClQ.I O a., Qi.Q I QI d ~ d. I 

\Pl ltl'VlU\Pl fl\Pl 1-:J fl'W tltll .:JlJ'W tlill'rlt\j'Yl 1-:J 'fftt\Pl (p< 0.05) ff1'W '.i::: \911Jf1111JL'rll.J\Pl l "!\ol'Vll1 t!tlUl.J r;'l.:JfJ illl.Jl'.i ti 

~ 1H;1\PltJVi'il 'tiitJ 15 ff1'W i 'W'W'Wri1'W Ur;'ltL~mu~ vrnvifJ1Jfll'.i\PllfJ'\Jtl.:Jl1tltlt!lJr;'l .:Jfl~n'IJ'W 1\>lfl 11lltl11 .. .. 

LUi1tiflU\Plfl~l.:Jtl'W 2 6ll'Ul\9l 'V'l'IJ11l1tlfJUl.J'1.:Jfl'IJ'Wl\9lf1111JfJ11LUi1tJfllJlflfl11 4.5 LCJf'W~!lJ(,l';j 'il:::Ljl.J .. 

'Vlt1tJt1\P11t1nt1u11t1t1u:JJr;1.:Jn'll'Wl\9lf117l.lt1111ui1tJn~1n11 4.5 LCJf'W~LlJ\Pl'.i ~nm 24 irn::: 48411m .. 

\9llll'11i'IJ W:'l~~W'l-ilJ~'fl';j'IJ 100% ~nm 72 Ur;I~ 96411m ~l:IJJ:1li'lJ ci1'Wl1tltl'U'Wl~'r11llltl11 

iiJ~0n~1n11 4.5 icirw~tl.J(Pl'.i i1J'V'l1Jfll'.i~lfJ~':i:::~1Jf1171J1~1J 15 ri1'UL'W'Vi'Uri1u \P1'1fl~m1mrneM 
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96411m ihw cricirll'Wl" !1eMq'Vli (2553) 11t1-:i7'Wfl11fffl'hll'U'ilit1m-:ifJWfll'Wtll'Vl::::rnY1u11irlfl 
d .d. '1 Q/ .c:::S 9 1d ~ ~ I QI 

fl17lH'fllH'Wll'IJ'W 'fl 17ll'lffl'lfll 'IJ fl-!l'Yl'W fl 'W \Pl 1U U'W mm u mm 1 t1 t 'W 'Y!fltlUll J;l-!lfl fl 'il::::! 'W:IJ 'IJ 'W i 'lf'W fl'W 
q q ~ 

,- 9, j/d: d d, IJ) , 9 QI, ~ a 
t~t1mm:::: i'W'lf1-:iq~UJ;1-!l'Vl'W1'V1::::rnllfl17ll!'flll'flfl'W'UN"J-!I (33.0-33.4 'i:l1'W t'W'W'W'i:l1'W) 'flfl!~'el'W ,, ,, 
tll'hll tl'W ,Qij 111'\..! 1'W 'YI '\..I fl'W i 1u 'U'W mfl ri1'W q~ H'W 1 'W '!f1-:ii~ 'el'W'WtJ'hlfll'flll a-:ii~ fl'W :WQ 'W 1t1'W il 1'Vl::::rn 'il:::: 

n'fl1llJ!fllJJ;1~~1J;1-:i (25-27 ri1'W 1 m1'W ri1'W) 'Vll 1 ir'W'Ul1'W 'el'W\Pl 1uu'W!'Vlflt'LIJ;1m!7 t1J;1~'W flmN 
' ,, ,, 

'il'W m::::i-:i iil'W'Utl;ltl 'Vl-!l'W 'e!W 'YI fl:WU'1::::'fl17lH'IJ'W m~~l-!1 ilinm1llbYlJ'W'W 1jfl'lJfl11lJ'lffl'lflJ'IJfl-!ll1'W 'el'\..! 
q cu q q 

' ,, 
i 1u u 'W rn 'elt'U '1mt7t11 'W 'YI fl mt:IJ 1:i-:iti (p>0.05) uim1mflmrn::::tJ! mw flflflCJft 'il 'W °Yi'1:::: mt11 'W il 1n 

fl11lJ "1:lJ'W 'W 1jfl'lJ'fl11lJ 'l[fl'J[:lJ'U'eN'Yl'W fl'\..! i1u 'lJ 'W t'Vl'elt'lJJ;IJ;llt7 ti 1 'W 'YI fltlUlJJ;l -:iti (p<0.05) 1 ~ tliill 
,d O Q/ ~ d .d. J 

Correlation coefficient 'eltl'Vl 0.600 trn:::: 0.464 \Pllllm~'U t:lJ'el'fl11lH'fl:lJt'W:lJ'IJ'W'fl1TlJ'lffl'lflJ'IJfl-!ll1'W O'W 
~ q • 

<V d 9 ,d ~ ,1 I Q/ ,-=2 0 I 9 .c!t 
\911U'U'Wt'Vl'e)t'lJJ;IJ;llt'j ti t 'W'YlfltlU:lJJ;l,!j{]fl'il::::!'W:lJ'IJ'Wt'lf'Wfl'W C)f-!l'illflfll'j bl'111'il'W'U11 t 'Wt~fl'Wt:IJ'hl ltl'W'W'U 

111'\..! 1'\..! '11 'W O'W i1u 'U'Wt 'Vl Ot 'lJ J;l J;l 1!7 ti 1 i.t 'YI 'el tlttlJ J;l-!ltllJlfl~ 'i:Y~ ~ -!I 'i:YO~'fl l( 0-!ltl'Ut 'IJ'W '111-!I~ tl l'Vl ::::rnij'rl 11lJ 
~ q 

tfl:lJff-!11:l~ (30.53 ri1'W 1 uimhu) trn:::: 1ut~O'W:Wtl'W ltl'Wt 'IJ'W'!f1-:i~J1'V1::::rniifl11:1Jt~:1J~1bl'~ (27 .50 cu q q q 

' ,, 
'i:YO~'fllto-:itii.t'Vimn::::rn~'IJO-!I U. cyprinae 1uu'!JJ;1-:it~t1-:il1ot11:YO-!IHl'lfU~ M. edulis 1m~fl'Wt:IJ'hlltl'W 

irn::::'Wt]'hlfll'fl:IJ fl.fl'. 1983 ~'fl11lltfl:IJ"J-!I"!~ 11.J'!.11::::t'Vlfl'fft'!J'W (Maria et al., 1995) tiTwfl1imrn:::: 
' ,, ' 

'W\Pll'W 1'!.11::::m'lf1t1N-:i (254 7) 'W'U 17'11 'W fl'W i1u 'U'Wt'Vl Ot'U J;1 mt7 t101it1ov1 'W il 1'Vl:::: rn'Viii'fl 11 m~:1J1:Y-:i 
~ ~ 

mflfl17 30 ri1u 1 'W~'W ri1u ~-:i'Wumn::::rn~'IJO-!l'tt'WO'W i1uu'Wt'Vlfl!'lJJ;1mt7t11 'W 3 i-:il11~'1Jfl-!I 

tJ1::::t'Vlfl'i'Vlt1 flO i-:i111~'lfJ;1'lJ7 'w'-:i-:i1 trn::::m::::~ t'lf'Wt~t11tiu '!Jmff1 rn1t'W'Vl trn::::flru:::: (2550) 'W'Ufl11 q ,, 
1::::'Ul~'IJO-!l'Yl'W O'Wi1tt'U'Wt'Vl'elt'lJJ;!J;llt7 tl'illflU'Wt~tl-!l'U1!1W 011fl'7'.il'lf1 i-!ll11~'lfJ;l'lJ7 trn:::: 1 'W'lf1-!lt~ffl.J 

q 

<=t -dl ~~, 1 91d't .c::1 d, tJJ 
ll'Wl'rl:IJ 'W.fl'. 2550 'W'Ufl11:IJ'J!fl'J!lltl-!1 81.11 % CJf-!l!1J'W'lf1-:iq~trn-:i'Vlm'Vl::::tmrn11:1Jt'flll'flfll.J'IJl-!l'li!-:i 

' ,, ' 
(33.0-33.4 ihu 1 ui'W ff1'W) trn::::tJj'elt'Ul~t]~HlJ 1 lJ'lf1-!lt~OlJ'Wt]'hlfll'rllJ'W 1'Vl::::rn'il::::n'fl11ll!fllJJ;l~~ll;l-!I 

(25-27 ihw 1 uvr'I.Jil'l'U) 'Vll 1 ""'W'IJ'Yl'W O'U'Wfltli'l-:J'iJ'I.Jf)'j::::J-:i iilwurnt1 !'W':il::::'l-'l'Wfl'Wi1UU'Wt'Vl'elt1JJ;l 

mt7m'IJ'Wb1911~ iilm,,1iOl'l1llJt~lJ~l 'i;l'e)~'fl~'e)-:JflUfll'.i;yfl'hll'IJO-:J bl':Ui91{ 'W-:J'hlfl:U:IJ1 (2551) 'WU11 
q 

' ,, 
fl 111 ::::u l~'IJ fl-:1'11 'U fl'\..! i1u U 'Wt 'Vl flt'Ui'I i'l lt~ t1°Vi ~1-:J ffm91 i'I o~iJ ijfl 1111 bYlJvr'W n tlU'fl 11lH~:U 'Ufl-:JtJ l'Vl::::rn 

~ff-:J:I.Jlflfl11 26 ri1ulwiuri1u 1~t1iiii'i1 Correlation coefficient flV~ 0.554 iY1'Wii17'!.11mrut1'elfl~t'illJ 
~ ~ 

' ,, ,, 
fii'I:::: i'l ltl 1 u 'W 1 U lJijfl 11:U fflJitJ n tl'Ufl 11:lJ'lffl'lflJ 'IJO-:J'H'U ffW \Pl 1U 'IJ 'U!'Vl Ot 1JJ;l J;l 1!7 ti 1 u '11 eH'.JUlJ J;!-:Jfi 

q • ~ 

ftfl'W'1i'1-:i-wmnrn::::t'!Ju i '!J1 'W'Vlfl''Vll-!lt~tl'Jtl'W i~tlftl Correlation coefficient OV~ 0.464 irlmJ1mru 
~ 

I 'J/ f 'j/ ' 'JI 

ff0flCH! 'il'W vi'1:::: m t11 'W il 7!~:IJ ,iu fl 17:IJ'lffl'lf:IJ'IJ 0-:i 11 u ou i1u U'Wt 'V1 mu ,rn 7!7t11 u l1 ot1u:1.J "1-:J.n~ 'il::::!~:lJ,itJ . . ~ 

~-:J'illflfl11fffl'hll'!J1:IJ1W fl'elflCH!'illJ~'1::::mt11 'WJ1ijii'i1ov1 lJ'lf1-:J 4.30-6.61 :W1:'l~fl1:lJiO ~91'.i 
~ 

I f I 'JI I 9 

i'!Ju'lf1-:iviiY-:imr'.J91mm'.it1~1'.i -:i;191flvi1Pi' i'W '.i1::::tJ1mw ooflCH! 'iluvi'1::::mt11 uil 1viiY-:in;191mm1t1 
~ 

' ,, 
\911'5'-:J~t:i91t1~i~r111 i:Jtl't1t1fl11 3.00 1Jj;j~fl'j:IJ(Plfl~91'.i ;,:im~11'!.Jimw flflflcn!'il'W°Yi'1::::mt11m11Ul'il::::n 

I .::,t <J} I Q.I 

N"191 'elfl11:lJ'lffl'lflJ'IJ eM'ttlJ OlJ!'VleH 'IJ{l J;l 1! '.i l'.I~ 1m ')j'lJ fllJ . . 
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,, ,, ,, 
vHl m '.i ff nm ti 'il i t1 m si 'fl w .n Tvnl 7 'Vl ~ m h.1 fll '.i ff mnfl i' si il l'l 'IJ 11 'l 'W ·rn 'IJ 1 il 'IHN 'Ii 1 si fll '.i . 

!J j/ t I 

b17'.i 1'il'f11u l'Vl ~ mii 'flWmV'l~h:i d'l mnw C\'11.l 7\,1 '.i ii 1 'W 'fl w.n 71"1 lJ rn~m'l$7 t1r!s1·1nM i 'V1 t1 \,'I ll.l Yin '.i lJ 'fl 11J 'fl lJ q <\I cd q q 

,, ,, ' 
l.li'!'W'l:llPi'simwcvi11 ( rl1,! ni~m'.i'flWfllV'llJ 1 n rn'fl11J'fl1J1Ji'l'W'l:l, 2553) Ui'!~1ij0'Vl1m'.i11..l1 t1rnvit11J • • 

:iJ I j/ 'JI I 

'flWfllV'llJ l'Vl~m 'l tJ'li1s11~0'W vi'Vllfll'.ifff1'1:l 1~0'W'l1~s11Pi's111~il V'l. rY. 2549 -2552 V'l'IJ17'flWmV'ltJ 1 'l 'Wilvi . . 
'Vllfll'.ifff)'l:Jl il.JU\,'lf1~1sl'illf1fllfiltlsll'W'IJ0sl~fff)'l:lllJln0'W (ll '11tl lJ'fff)~ lli'l~'fltU~, 2549) 

~ . 
o ii:\ CI.Q. v 

t11':i'UlUUfl'lfUvUAt\~'J..:lil':i'lf1Yl'UtH'Yl'Uel't.!Yl1UU'U 
o.,do., o., .di tef, d 
\,'11l\,'llJ1tl'l1'W 0'W\,'11ll'IJ'W 'l 'Wfl1'.irl'f1'1:ll'flH'W'W l'il~ l'U'W 'fffJi'l Urastoma sp. (Platyhelminthes: 

d ?1 ~ ~~?1 a Urastomidae) Ui'l~lJf11'.i!Wm1J'W'J$'W~ cyprinae Im~ !'IH1J'W'J$0 Urastoma cyprinae (Graff, 1882) 

t~tl~'Wl'llJ!~tl Graff, 1913 ~1sl~sl'illf1 Robledo et al., (1994) f11'.i~lll'Wf1'1$'U~'l1'W0'W~1U'IJ'W 
,, 

I l od:tdd:t .::::t. C). 4 l!J3' 
(Turbellarians) Ui'l~'l~'IJ'IJ'llslf11tl !~tll'i!V'll~tJl'il~lJ!f10'1J 200 '1$'W~ 'Vllsl0tll'lf11t'Yl'W0tlm1'1Jl1lJ n 

~ 

(Kolasa and Tyler, 2010) il1'111'1J'lltlsll'Wfff1'1:llf11n~rn~'IJ0sl'l1 'W t1'UIPi'1111J'Wl'Vl0!1.rnm11 ti 'l 'W isir1i~ 

'1$i'l'l,!1il.Jmm1ous11~'4'M'W~ 1¢{ (j~V'l'l '11m11..l1~1ff~i tm~mu~, 2547) i¢lii1n'ilmn~rn~'IJ0si 

'Yl'W 0'WIPi'1U'IJ'W'IJ'Wl~'lJ0sl'l1'W 0'W~111'1J'W 250-1,200 ilJ t 'fllllJ\Pll 1tl'U'l~tl~~t.,j'l'Vll'1ltl'l10tltllJ'1sl.flti:l'W 
~ 

Ni'l 'l M'Yl 0t1N01Ji'!sJ I ii t:Jsi 'illf1\l nn'W1 dmtmij 0n~ N~\,'l 'ill m '11 ~mm0 m11J" siti efo1 d0si m 'il1nm11J 

'j~mm;i0si 'illf1'11'W 0'W1Pi'1U'IJ'W~!iu'1, 'U'l$0'W, '1$1 'W ~1slflltl'l10tllllJ'1sl.fl il1'111'1Jfll'jtiu'7'Vl1"1tl 'l u 
~ 

4 C)..:::::i, o., do., d t9' o.,r/ Q.ld di 

l'l1slt'l10f1 fll'lt'il'lqjl\,'l'IJ !\,'l'IJ0sl'l1'U 0'U\,'11ll'IJ'Wl\,'llJ1tl'il~lJ fll'l\,'lsl'Vltlsl N'fflJV'l'U ~flltl'l 'U \,'1111.Jtl'il~lJ i 'IJ 
,, 

~l'U1'W'l1"1tl!'IJ Ui'l~L'U'11'W0'WIPi'1U'IJ'Wii'IJ'Wl~ 50 - 100 ilJ t'rlltlJ\Pll 'il~tlf)'Vllf11'j'Uri0t1i'Um'luu1 
~ ,, 

'Vl~rn tm~ ul.J'Yl'WB'W ~'il~\,'lltl 1 'U'Yl'W 0uiim1-wn~1 'l i1~c1~nmiYu 'l 'Wt'IJ\,'1!0umnn111'1J\,'l'l1'W11 

'Yl'W 0u1Pi'1um..1~11~1J it1 i¢l\,'11t1i'lsJ'l11J~ 'l unm 'lmi'iiiit1sit1'W'l1~si 'il1n11si i <tl 1V'l11~'11'Wt1'WIPi'1111Jm'lJu 
Q.I d'd.c::1 de\ i d '"' 9' QI ,:!I Q.I d Q/ 4' Q.I 

'i;Y\,'11'VllJ1'1'il'.i'll'1\,'lff'U lJ01~0~ !~'U'.i~lJltU 25 1'1..1-1 1~0'U'l1'1'1'illf1'Wm'U'W\,'11 GJ/'1'11'W0'W\,'11U'U'W'l10'U 
,, ' ' 

1v.1i<tl'luu1'Vl~mviiif111m~:JJ 34 ihu'luimhu 1rn~vi0ru'l1.nii 14 ·c (Gonzalez et al., 2005) . ~ 

, ,, ' 
u~ rw 0-:i 'il1 n 'l u u '.i ~ m rYi 'Vlt1ii ~W '11 t;Jiiu l'Vl~mvi ~-:in 11m nt-:i 01 'il'Vll ! M '11 'W B'W ~ 111 uu iiiwiu lfll '.i 'l u 

C), Cl! ~ d d.Q i O q 'J) Q.I d J ~ 0 O .::! ,:!I 

f11'j l'i) '.itlll\,l'IJ !\,ll'.i11sl'il '.i'l$1\,'l'ff'U 'V11 ! '11'11'U 0'U \,'1111 'U'U \,'I l mn'IJ'W l'U 0'1 'illf)'Vllf11'.i ffl'.i'J'illV'l tis!!~ '0'U "~ ., 
,, ' 

'fll si t-:iiim1rn'l'.Ju i u i~'l u'li1-:iii1n'ilV'l'U~1u TU'l10t111:J.Ji'l-:itivii1 i 'U'Yl'U 0u1Pi'1uuumnn11l'l1J~1u 1u 
' ,, ' 

'110 m11.rn-:i.rivi lJ'Yl'W 0'1.J IPi' 111 'IJ 'W~ 11~1.J it10 ~m ti 'l u 'U t)f)'i) 1 ffW fl1'.il'l'IJ'l10tllllJ'1 sinviV'lu i 'U'l1'\.J'0 'W 1Pi'1111J 'U 
~ ~ ~ 

d 0G19' tq!l/1 Q/ QI d I 'J) ~ Q.I 

f) mm '.i tl'Vl 1 ! '11 'V1'.i l'IJ ! ~ 11fl1 '.i 'j~'IJ ,~ 'IJ 0-:1 '11 'W 0'W \,'11111J 'U 'i)g; tl-:l'fl ,:j:JJ e1mrng;\,) eJ-:IIHl '.i g; 1-:lf) 1':i 'jg;j_J ,~ 
~ 
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,, ' 
u1u'IYtiuu~ll1 fllrn~fll '.i '.i ~1J7~'lHM'l1'W 0'W\Pl1U U'W 'l 'Wu tJn.:itt1tl~'110tlUlH'l~.f)\Pl7lJ'lfltlN.:J 'U.:J'l11~'JfnUj 

q ~ q ,, 
1. 'l Jt~1J'l1 Bmt:1rn.:i.n'U'W 7~ 'l m.u'l J111J~ 'l mttJn~t~tl.:J !~tlm 'Wl~U1J1JU 'WU'U1'W nO'W '11 Btl-i'W 

~ u • 
d "I 

tnfllJ71:Mtfl1~1J'Wt<JfOfl 

2. fl1'.it~1J'l10tlUlH'l.:Jfi'UltltrlmilJiifl1'.i'.i~'Ul~'UO.:J'l1'W O'W\911tt1J'W ti'111 Otlii'IJ'W 1~ 'l m.u 
~ u 

'JJ 3/ I 'JI 

t'WtM'WO 11.:i-wt~on~'fl17lJ'l1'W 1utlu 'IJO-m0e.i 'lumfo.:it~e.i.:in.:i 1 tJ 'il~<Jr1ern~tl'iliott'Y11~01111 'Htri 

'tt'W 0'W \911U1J'W 
,, ' 

3. 1l-i'fl1'.it~tt.:J'l10t1UlJn~.riu1Jrnt'WU 'IJ1U'l1'W lU'W'Wtfl'W, ti 1~tt'fl1'.i U'IJ1'W'W1~'110UttlJn.:Jfit~lJ 
~ ~ 
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0.73±0.16 
0.83±0.25 

1.08±0.26 
0.72±0.12 
0.7±0.18 

0.92±0.2 
1.0±0.16 

0.88±0.16 

ti.A. 52 
llrlEJ&11Lll.!li_ 

2.5±0.53 
3.02±0.41 
2.8±0.37 

3.25±0.54 
3.47±0.41 
3.34±0.33 

3.73±0.37 
3.54±0.25 
3.64±0.42 

3.46±0.38 
3.36±0.31 
3.5±0.37 

~ "' llrlElGl1Lwfl 

0.86±0.14 
0.85±0.15 
0.89±0.14 

1.22±0.13 
1.22±0.13 
1.22±0.13 

1.26±0.15 
1.25±0.13 
1.27±0.14 

0.28±0.06 
0.31±0.05 
0.21±04 

1.62±0.22 
1.64±0.23 
1.41±0.18 

1.36±0.35 
1.33±0.28 
1.28±0.25 

1.15±0.26 
1.19±0.24 
1.13±0.27 

l.l.A. 53 
llrlEJ&11Lll.!li_ 

3.27±0.31 

2.87±0.6 

- " llrlEJGl1Lwfl 

1.44±0.14 
1.43±0.13 
1.4±0.14 

1.7±0.24 
1.62±0.24 
1.65±0.17 

1.7±0.15 
1.68±0.19 
1.6±0.17 

1.31±0.2 
1.42±0.16 
1.42±0.2 

1.66±0.31 
1.82±0.15 
1.6±0.17 

1.67±0.18 
1.61±0.2 
1.73±0.29 

2.36±0.26 
2.21±0.29 
2.2±0.28 

fl.l'I. 53 
ll rl El&11 L ll.!li_ 

3.13±0.28 

llrlEl&11L~fl 

1.84±0.25 
1.57±0.24 
1.51±0.18 

1.6±0.21 
1.61±0.22 

1.6±0.3 

1.54±0.29 
1.34±0.22 
1.42±0.23 

1.69±0.25 
1.65±0.17 
1.8±0.17 

1.76±0.26 
1.95±0.3 
1.92±0.29 

1.72±0.35 
1.71±0.23 
1.66±0.21 

2.18±0.34 
2.26±0.25 
2.28±0.29 

.p.. 
N 



d 'j) .d. ~ ,, d Q.I I dot t..:!I d ,:::!l ..:!I .:::::i. 

\,ll1HY1 8 'll'Wl\Pl'rl11llfl17·mrm.1 l"lf'IHl!lJ\,lj ± SD 'lltl·HHHHllJi:l~mrnm1J~1tltlWillfl 7 J;Hll'W~-m~lflel'I.JlJ'WlfllJ (l~ lfltl'Ulltl'Wltl'W 2553 

Aiilel-:J6i7U 

1i.rvl 1 
,i;iv\ 2 
~1,1v\ 3 
lJl-:J'Vl')J £J 

,1,1v\ 1 
,1,1v\ 2 
~1,1v\ 3 
.il Lil elLU el-:! 
,1,1vl 1 
,1,1vl 2 
31,1vl 3 
t!l-:!Fliill 
,i;ivl 1 
1Cil'Vl 2 
31,1v\ 3 
lJl-:!Vil~ 
,1,1vl 1 
",Cilvl 2 
~1,1,;\ 3 
lll5•n 'lil 
,1,1vl 1 
,1,1v\ 2 
31,1v\ 3 
LLMiillJVl71 L 'Vl17 
,1,1vl 1 
,i;iv\ 2 
~Cilvi 3 

... . . 
s:i.A. 53 

\.H)[JG11LM!ll_ 

2.06 ± 0.16 
2.19 ± 0.17 
1.9 ± 0.15 

1.84 ± 0.26 
1.93 ± 0.23 
1.91 ± 0.26 

2.08 ± 0.15 
2.09 ± 0.20 
1.96 ± 0.28 

2.42 ± 0.36 
2.28 ± 0.26 
2.14 ± 0.19 

2.68 ± 0.29 
2.81 ± 0.22 
2.71 ± 0.17 

mwi1L~n 

1.22 ± 0.16 
1.27 ± 0.16 
1.26 ± 0.15 

1.17 ± 0.15 
1.18 ± 0.13 
1.24 ± 0.2 

LlJ.EJ. 53 
mHJ Gl 1 L M !ll_ 

1.95 ± 0.22 
1.97 ± 0.21 
1.87 ± 0.24 

1.73 ± 0.28 
1.65 ± 0.24 
1.60 ± 0.15 

1.88 ± 0.19 
1.87 ± 0.28 
1.96 ± 0.41 

1.96 ± 0.15 
2.02 ± 0.30 
2.02 ± 0.25 

2.46 ± 0.32 
2.17 ± 0.30 
2.18 ± 0.16 

1.98 ± 0.25 
2.25 ± 0.27 
1.97 ± 0.19 

3.04 ± 0.40 
2.98 ± 0.26 

2.76 ± 0.25 

m'ltlm1 Lan 
VUI. 53 

mw&r1tM!ll_ 

2.41 ± 0.16 
2.50 ± 0.27 
2.51 ± 0.29 

2.20 ± 0.15 
2.16 ± 0.20 
2.09 ± 0.21 

1.94 ± 0.20 
2.07 ± 0.14 
2.03 ± 0.14 

2.34 ± 0.19 
2.38 ± 0.18 
2.23 ± 0.18 

2.72 ± 0.15 
2.64 ± 0.15 
2.51 ± 0.17 

2.51 ± 0.25 
2.59 ± 0.25 
2.50 ± 0.31 

3.05 ± 0.19 
3.08 ± 0.27 
3.20 ± 0.19 

- " Mel£J(;l1Liilfl 

iLu. 53 
'1-,e)[J(ij")LM!ll_ 

2.57 ± 0.28 
2.53 ± 0.23 
2.53 ± 0.34 

2.46 ± 0.26 
2.26 ± 0.21 
2.29 ± 0.21 

2.09 ± 0.18 
2.20 ± 0.24 
2.34 ± 0.20 

2.65 ± 0.29 
2.67 ± 0.23 
2.98 ± 0.30 

2.79 ± 0.27 
2.74 ± 0.24 
3.6 ± 0.26 

2.47 ± 0.25 
2.51 ± 0.17 
2.65 ± 0.37 

3.35 ± 0.28 
3.22 ± 0.30 
3.03 ± 0.33 

~ " ~el£J(;l1Liilfl 

.j::,. 
vJ 



.d i/ _d .:::i. 11 Q QI I a.t 14 & .cl. QI 

\9ll';iVll'l 9 'll'Ulflff11l.lfl11-:Jl'iHHJ l9fW\9Hl.l\W:i ± SD 'Ufl-rl-HH.llll.lrl-:J1J"!l.llfl'IWl1eHJ1-:J1llfl 7 ~tll'W\Pl-:JU\9llflel'W fl'.ifl{llfll.l 0-:J lfleJ'Wfl'WtmJ'W 2553 

fl.A. 53 
l-1utJ(;),Ll-19l l-\uU(;)"lL~fl 

1-1~.iv6i1u 
161,i\ 1 2.5 ± 0.15 -

161,i\ 2 2.4 ± 0.16 -
';!G},i\ 3 2.3 ± 0.19 -
lJlv'Vl'il U 
161,i\ 1 2.3 ± 0.16 -
';!G},i\ 2 2.3 ± 0.17 -

• ..I 
2.3 ± 0.11 3GlVI 3 -

ti1Lnmi'.i.iv 
161,i\ 1 2.5 ± 0.17 -
';!Gl,i\ 2 2.6 ± 0.16 -
~Gl,i\ 3 2.5 ± 0.14 -
.i1,:,F1~1 
';!G},i\ 1 2.9 ± 0.21 ~ 

~Gl,i\ 2 2.9 ± 0.22 -
~Gl,i\ 3 2.9 ± 0.24 -
1Jlv'Vi'i:: 
';!Gl,i\ 1 2.7 ± 0.24 -
~Glvl 2 2.7 ± 0.21 -
';!Glvl 3 2.9 ± 0.54 -
Pi'tn 'lil 
';!Glyj 1 2.6 ± 0.32 -
~Gl,i\ 2 3.0 ± 0.22 -
';!Gl,;I 3 2.8 ± 0.18 -
LL'H~lJVll"l L '1/111 

1 Glvl l 3.3 ± 0.21 -
';!Gl,;I 2 3.2 ± 0.28 -
~Gl,i\ 3 3.3 ± 0.22 -

~-"'· 53 
l-1.iu6"11l-19! l-\uU(;)"lL~fl 

2.8 ± 0.20 
2.7 ± 0.29 
2.6 ± 0.18 

2.7 ± 0.27 
2.6 ± 0.26 
2.6 ± 0.22 

2.5 ± 0.22 
2.5 ± 0.18 
2.5 ± 0.20 

3.1 ± 046 
3.0 ± 0.28 
3.1 ± 0.32 

2.6 ± 0.19 
2.8 ± 0.22 
2.7 ± 0.28 

2.7 ± 0.24 
2.8 ± 0.21 
2.7 ± 0.21 

3.1 ± 0.28 
3.1 ± 0.20 
3.2 ± 0.17 

l-1uU(;),Ll-19i_ 

3.0 ± 0.28 
2.9 ± 0.19 
2.9 ± 0.20 

2.9 ± 0.29 
2.9 ± 0.25 
3.0 ± 0.32 

3.0 ± 047 
2.7 ± 0.44 
2.8 ± 0.42 

3.1 ± 0.29 
2.9 ± 0.28 
3.2 ± 0.29 

3.0 ± 0.29 
3.0 ± 0.31 
3.1 ± 0.36 

fl.[J. 53 
'HuU(;)"lL~fl 

t 



d. d. Q II d ~ I di ,.a .,:g ~ QI fl 
\Pll'Jl~'Vl 10 'IJ'Wl~f111:l..H.111ttHHJ t9fU\Plt:i..l\Pl'J ± SD 'IJel~l1eH.IU1Jri~tJ"!'l.ltfl1J\P\1elt.11~111fl 7 fltll'U\Pl~U\Plt~el'Ul,JrllfllJ 2552 fH t~el'UfJl.lflll"l'U'li 2553 

61.A.52 'Vi.El. 52 

~wtl'3~TU 

1Glv\ 1 
1Glv\ 2 
o;iGlv\ 3 
111v'Vl'l1£J 
o;iGlv\ 1 
~G'iv\ 2 

.l 
_3GlVI 3 
.i7LtHlLiiilv 

",Glv\ 1 
1Glv\ 2 

.l _1GlVI 3 
ti1,:i~a1 

",Glv\ 1 
.l ",GlVI 2 

_1Gliil 3 
111v'Vi"i:: 
,.ivl 1 
,.ivl 2 
,.ivl 3 
~Hill 
161'li11 
161vl 2 
_161vl 3 
LL'l-lalJvi11L 'Vl11 

1,rn a i 11 VI !ll_ 

5.28±0.73 

8.14±0.72 
8.04±0.48 
7.760.64 

7.51±0.71 
8.010.85 
7.190.81 

8.34±0.9 
7.52±0.48 
7.811.04 

Vltl£J(;)1L~n V1t1ai1L'l,l!ll_ V1t1ai1L~n 

0.87±0.12 
0.98±0.44 
0.8±0.18 

3.95±0.18 - 4.17±0.4 
3.84±0.45 - 4.09±0.33 
3.6±0.39 - 3.7±0.44 

6.01±0.53 

1.93±0.43 5.91±0.95 0.41±0.06 
1.97±0.42 6.55±0. 78 0.45±0.05 
1. 760.38 6.92±0.52 0.35±0.05 

1.84±0.46 
1.970.42 
1.90.36 

0.58±0.08 
0.57±0.08 

0.560.1 

6.0±0.62 
6.07±0.64 
6.15±0.62 

7.43±0.8 
6.93±0.67 
7.36±0.68 

1.25±0.42 
1.32±0.34 
1.44±0.42 

1.97±0.43 
1.26±0.22 
1.2±0.32 

,61vl 1 8.88±0.54 0.59±0.08 8.06±1.02 0.99±0.35 
1Glvl 2 7.97±0.62 0.58±0.07 6.68±0.84 1.72±0.31 
_161vl 3 7.91±0.08 0.59±0.07 7.53±0.96 1.52±0.26 

'rll.Jlt.11'111-J - iijij\P11elLJ1~ 

fi.A. 52 
V1t1ai1'tV1!ll_ 

7.42±1.27 
7.03±1.18 
7.221.28 

7.45±1.36 
7.78±1.14 
7.43±0.81 

8.78±0.94 
8.69±0.77 
8.58±0.94 

8.12±0.89 
8.26±0.79 
8.2±0.65 

~ " VI ti £JGl1 Lan 

1.5±0.26 
1.54±0.32 
1.8±0.27 

2.28±0.14 
2.27±0.15 
2.28±0.14 

2.35±0.12 
2.37±0.11 
2.37±0.11 

1.05±0.25 
0.95±0.19 
1.030.23 

2.97±0.38 
3.05±0.43 

2.5±0.3 

2.62±0.67 
2.72±0.54 
2.67±0.53 

2.12±0.51 
2.11±0.28 
2.02±0.4 

lJ.A. 53 
mrni1'tV1!ll_ 

7.89±0.89 

6.43±1.53 

~ " V1t1£JG11Lan 

3.08±0.28 
3.06±0.25 
2.87±0.25 

3.62±0.38 
3.46±0.4 
3.5±0.3 

3.25±0.3 
3.23±0.36 
3.1±0.34 

2.44±0.31 
2.82±0.35 
2.71±0.43 

3.38±0.89 
3.67±0.35 
3.26±0.33 

3.58±0.52 
3.47±0.41 
3.75±0.57 

4.91±0.64 
4.96±0.7 
4.81±0.48 

n.-w. 53 
'Vlr:l£J(;)1LVl!ll_ 

6.85±0.97 

Vltl£J&l1L~n 

3.8±0.59 
3.31±0.51 
2.97±0.36 

3.32±0.37 
3.34±0.44 
3.38±0.45 

3.25±0.5 
3.0±0.39 
3.1±0.48 

3.58±0.41 
3.58±0.39 
3.63±0.28 

4.01±0.48 
4.07±0.56 
4.27±0.49 

3.72±0.78 
3.84±0.44 
3.76±0.4 

5.35±0.72 
5.27±0.68 
5.34±0.76 

~ 
V, 



d 4d .:::::i. ' ' cl a., I di '~ .d & ~ .::::i. 

1-ll'Hnl 11 'U'WlflfllllJtlllt'iHHJ t95'W\9HlJ\911 ± SD 'UeM'l1tltlUlJMfl'fflJtf1'U\911tltll~'illf1 7 'fftll'W\9l~U\9lt~tl'WlJ'WlfllJ tM t~tl'WlJtl'Wltl'W 2553 
~ . . 

R~El\lGll'U 
161vl 1 
161,;i 2 
";J61vl 3 
lJlv'Vlnt:1 
161vl l 
161vl 2 
";J61vl 3 
rll Lfl ElLU El\l 
161\it 1 
161\it 2 

..I 
3_61'Vl 3 
r:h-:iA~1 
,G1vl 1 

..I 
161'VI 2 
3_61-v\ 3 
lJlv'Yi'i:: 

,G1vl 1 
..I 161'VI 2 

3_61vl 3 
P1111'1i1 

161-vl 1 
161vl 2 
~Glvl 3 
LL '1-1 ~:J.Jvil1 L 'Vl17 

161vl l 
161-vl 2 
~i;iv\ 3 

'l-1Elt:1&11L'l-1!ll. 

4.45 ± 0.27 
4.72 ± 0.37 
4.20 ± 0.30 

3.90 ± 0.48 
4.01 ± 0.44 
3.84 ± 0.51 

ii.A.53 

4.30 ± 0.46 
4.42 ± 0.59 
4.29 ± 0.66 

5.08 ± 0.81 
4.97 ± 0.57 
4.49 ± 0.33 

6.24 ± 0.48 
6.55 ± 0.42 
6.24 ± 0.41 

ttmmtt\91 - 1:wiii1mh~ . 

'1-1ilt:1&11Lan 

2.89 ± 0.41 
3.05 ± 0.26 
2.98 ± 0.20 

3.08 ± 0.28 
3.06 ± 0.33 
2.98 ± 0.36 

UUI. 53 
'1-1Elt:1&11L'l-1!ll. 

4.81 ± 0.50 
4.89 ± 0.40 
4.56 ± 0.44 

3.55 ± 0.50 
3.50 ± 0.36 
3.27 ± 0.35 

3.69 ± 0.43 
3.75 ± 0.46 
3.58 ± 0.38 

4.29 ± 0.37 
4.22 ± 0.66 
4.32 ± 0.43 

5.28 ± 0.54 
5.00 ± 0.51 
5.09 ±0.50 

4.27 ± 0.54 
4.89 ± 0.58 
4.34 ± 0.51 

7.16 ± 0.79 
6.96 ± 0.71 
6.67 ± 0.53 

'1-1Elt:1&11Lan 

Yi.A. 53 
'l-1Elt:1&11L'l-1!ll. 'l-1Elt:1&11Lan 

5.23 ± 0.57 
5.13 ± 0.45 
5.27 ± 0.47 

4.43 ± 0.34 
4.47 ± 0.40 
4.41 ± 0.20 

4.32 ± 0.34 
4.35 ± 0.21 
4.22 ± 0.23 

5.21 ± 0.40 
5.13 ± 0.47 

. 4.97 ± 0.37 

5.21 ± 0.40 
5.13 ± 0.47 
4.97 ± 0.37 

6.00 ± 0.46 
6.08 ± 0.51 
5.43 ± 0.63 

5.51 ± 0.74 
5.58 ± 0.56 
5.39 ± 0.85 

il.£1. 53 
'l-1ut:1&11t'1-1qj_ 

5.54 ± 0.50 
5.89 ± 0.52 
5.72 ± 0.61 

5.10 ± 0.46 
4.84 ± 0.42 
5.12 ± 0.44 

4.71 ± 0.32 
4.92 ± 0.40 
5.03 ± 0.29 

5.82 ± 0.67 
5.79 ± 0.57 
6.28 ± 0.58 

6.26 ± 0.35 
6.36 ± 0.51 
6.20 ± 0.46 

5.43 ± 0.54 
5.48 ± 0.38 
5.75 ± 0.72 

7.63 ± 0.47 
7.78 ± 0.66 
7.3 ± 0.57 

~ " '1-1Elt:1611l~fl 

.,.. 
°' 



.c:! .d .<::::. 11 Q QJ I di Id ,& d Q..f 

\91l'H:J'l'l 12 'IJ'WWlfl111Jtl11!\HW !CU'W\.Hll\91'.i ± SD 'IJtl-:J'l1el£JU1Jri-:J!J"!ll!f11Jlvl1eH.11-:J'illf1 7 fffll'Ulvl-:JU\vllf!el'U f11f1Qlf11J tl-:J lf!el'Uf1'U£JW'W 2553 

1-1S1uv6i1u 
;iGl-v\ 1 
~Gl-v\ 2 
;iGlvl 3 
1J1vVl'i1El 
',Glv\ 1 
1Glv\ 2 
;iGlv\ 3 
r:i7Lilmiiuv 
1Glv\ 1 
;iGlv\ 2 
• d 

";jGlVI 3 
ti1vRS11 
1Glv\ 1 
1Glvi 2 
;iGlv\ 3 
1J7v~'it 
1Glvi 1 
1Glv\ 2 
3_Gl'Vl 3 
M'il'lll 
1Gl-v\ 1 
,G1'1ii 2 
3_Glv\ 3 
LL 1'1 fill.JVl11 L Vl11 

.J 
1Gl'VI 1 
1Glv\ 2 
;iGlvi 3 

fl.I-I. 53 
"HuuGl1'ti,,9! 

5.6 ± 0.34 
5.3 ± 0.29 
5.3 ± 0.36 

5.10 ± 0.50 
5.10 ± 0.37 
5.1 ± 0.36 

5.2 ± 0.37 
5.5 ± 0.42 
5.4 ± 0.45 

6.6 ± 0.56 
6.4 ± 0.46 
6.5 ± 0.51 

6.1 ± 0.57 
5.9 ± 0.63 
6.2 ± 0.55 

6.3 ± 0.43 
6.5 ± 0.61 
6.0 ± 0.52 

7.1 ± 0.36 
7.1 ± 0.4 
7.8 ± 0.6 

'111JW!'l1\9'1 - iliiJ\Pl'Jel~l-:J 
q 

V " 'HuEJG11rnfl 
"4.R. 53 

'HuEJGl1'ti,,9! 1'1uEJG\1L~n 

6.0 ± 0.39 
5.9 ± 0.58 
5.6 ± 0.33 

6.2 ± 0.42 
5.9 ± 0.30 
6.1 ± 0.42 

6.0 ± 0.36 
5.8 ± 0.33 
5.8 ± 0.38 

7.3 ± 0.36 
6.8 ± 0.77 
7.0 ± 0.70 

6.1 ± 0.49 
6.0 ± 0.45 
6.1 ± 0.53 

6.5 ± 0.55 
6.5 ± 0.64 
6.3 ± 0.75 

6.7 ± 0.73 
6.9 ± 0.34 
6.7 ± 0.30 

fl.El. 53 
'HuuGl1'ti,,9! 

6.1 ± 0.44 
6.1 ± 0.49 
6.0 ± 0.56 

5.8 ± 0.70 
5.7 ± 0.47 
6.1 ± 0.68 

7.5 ± 0.73 
7.3 ± 0.89 
6.5 ± 0.83 

8.0 ± 0.52 
7.6 ± 0.57 
7.9 ± 0.45 

7.3 ± 0.64 
7.6 ± 0.70 
7.0 ± 0.85 

1'1uEJG\1L~fl 

.i:,.. 
-.l 



d : a.., d a., II d a., 1 .di 14 & 4 Q.I ~ 
\P'll';iTl'Vl 13 'Ul'tt'UfHlHW fnlJ ± SD 'UO-m'eHJUlJMfl'cYlJ!fl'U\Pl1eWl·Hllfl 7 'cYfll'U\Pl.:JU\P'l!flO'U\Pl'17fllJ 2552 tl.:J !f!O'UfllJfll'Vl'U'li 2553 cu q q ,;a 

A~ihlG!TU 
,1,1,i\ 1 
,1,1,i\ 2 
-:i1,1'1i\ 3 
111.JVllltJ 

,&1'1il 1 
,&1'1il 2 
-:i&1'1il 3 
il1U1uLiiil.J 

,&1'1il 1 
.I 

1&l'Vl 2 
-:i&1'1il 3 
ii1-.1Ft,n 
-;i1,1,i\ 1 
~1,1,i\ 2 
~&lvl 3 
111-JW'>::: 
,Givi 1 
1Glv\ 2 
~1,1,i\ 3 
M"n'111 

..I 
1&l'Vl 1 
,&1vl 2 
_1G1'1il 3 
LL\.1~lJ\111L Vl11 

1G1v! 1 
..I 

1Gl'Vl 2 
~61vl 3 

GI.A. 52 'YUi. 52 
lrna&l'11l1!ll, mrn&l'1L~n \.1t1a&1'1h1!l)_ \.rnai1L~fl 

10.2±3.3 

32.5±7.63 
33.67±5.56 
30.33±7.06 

4.99±1.22 
4.76±1.29 
3.97±1.13 

14.33±3.2 

1.03±0.55 18.0±6.21 
1.07±0.53 24.67± 7.19 
0.83±0.43 27.5±6.89 

24.12±4.93 0.93±0.56 17.83±3.87 
30.12±6.89 1.07±0.53 19.0±4.98 
24.42±6.28 0.95±0.45 19.17±4.75 

31.78±7.58 
26.39±4.71 
30.22±8.94 

NA 
NA 
NA 

30.0±9.0 
27.0±5.96 
32.0±6.9 

NA 
NA 
NA 

5.97±1.99 
6.8±2.67 
6.4±1.94 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

37.57±5.83 NA 33.67±9.55 NA 
29.23±5.02 NA 24.83±7.25 NA 
30.56±7.83 NA 33.0±7.5 NA 

'11lllt1!'11 \Pl -• 1l.liM'1mh.:i NA mJ1uo.:i ttOU'U'UWu~m.nn~.:iJ1Mirn1l.l1~ 

ti.A. 52 
\.1t1a&l'11l1!ll, \.1t1a&\'1L~fl 

28.17±12.0 
26.17±10.72 
28.67±10.08 

0.33±0.17 
0.34±0.21 
0.44±0.18 

0.37±0.13 
0.35±0.12 
0.37±0.13 

0.51±0.13 
0.53±0.14 
0.54±0.14 

0.1±0.06 
0.15±0.12 
0.11±0.07 

29.17±11.84 2.01±0.73 
31.43±12.98 2.23±0.86 
18.97±4.75 1.23±0.44 

lJ.A. 53 n.'Yi. 53 
\.1t1a&l'11l1qj \.1t1a&l'1L~fl \.1t1a&l'11l1qj lrna&l'1L~fl 

2.55±0.71 
2.41±0.75 
2.0±0.57 

3.38±1.0 
3.14±0.77 
3.13±0.63 

2.51±0.67 
2.31±0.69 
2.14±0.66 

1.49±0.56 
2.29±0.7 
2.15±0.8 

4.12±1.56 
2.91±1.27 
2.15±0.72 

2.82±1.11 
2.89±0.98 
3.07±1.07 

2.93±1.35 
2.2±0.76 

2.48±0.93 

3.73±1.26 
3.69±1.24 
4.05±1.06 

40.53±9.26 3.45±1.11 28.0±8.26 4.42±1.28 
4.18±1.18 - 5.36±1.95 
3.27±1.11 - 5.72±1.98 

35.33±8.09 
34.5±6.48 
38.33±7.58 

1.54±1.19 23.67±12.73 3.02±1.0 4.3±2.05 
4.06±1.34 
3.87±1.11 

36.75±7.74 
32.5±7.51 
37.67±6.12 

1.73±0.92 - 2.93±1.03 
1.73±0.8 - 3.71±1.48 

0.94±0.62 
0.88±0.31 
0.99±0.44 

9.14±3.14 
8.23±2.49 
8.25±2.8 

10.28±3.46 
9.01±3.21 

10.12±3.73 

+>-
00 



_d : Q.I d Q.I II ci Q.I I Qt 14 d ci 4 -:::i. 

~l~Tl'VI 14 'Wli1'UfU\HH.1 nm± SD 'IJ'e),:ji1tJtJ!lll~-UH1':I-Hfl1Jffl'eJtll.:J'illfl 7 fffll'U~.:JU~tfl'eJ'Ull'Ulflll tl.:J t~'eJ'Ulltl'Ultl'U 2553 
~ . . 

A~u'16iTU 
",Glvi 1 
",Glvi 2 
~6lvl 3 
1J7'1VJj7tJ 
',Glyj 1 
,c;ivl 2 
_'jGlv\ 3 
ci7Lfl mjj rl'1 
,c;iv\ 1 
",Glv\ 2 
~Gl,;j 3 
il7'1~~1 
,1,1v\ 1 
",Glvi 2 
~(;Iv! 3 
Ul,l'Vij~ 
,1,1v\ 1 
,i;iv\ 2 
";J6lv\ 3 
rn-·rut1 
,i;iv\ 1 
,c;iv\ 2 
3i;iv\ 3 
LLl-l~lJl'l11 L Vl17 
,c;iv\ 1 
,c;ivl 2 
";J6lvl 3 

fi.A. 53 
'\,HHJ&11Ll-l!Y_ 

6.88 ± 1.13 
7.93 ± 1.67 
6.08 ± 1.27 

4.61 ± 1.48 
4.85 ± 1.82 
4.75 ± 1.91 

5.45 ± 1.48 
5.23 ± 1.81 
5.20 ±2.66 

9.22 ± 4.15 
7.85 ± 2.92 
6.47 ± 1.83 

16.06 ± 4.28 
18.19 ± 2.96 
16.39 ± 3.09 

l-lrltl&11L~fl 

2.04 ± 0.86 
2.47 ± 0.59 
2.20 ± 0.50 

2.51 ± 0.57 
2.38 ± 0.68 
2.43 ± 0.59 

'ttllltlti11PJ - l:UiilP11'eJ~l.:J 

LlJ.tJ. 53 
l-1uac;111"'91_ 

7.93 ± 1.86 
8.27 ± 2.54 
6.87 ± 1.76 

3.54 ± 1.35 
3.28 ± 0.81 
2.64 ± 0.85 

3.95 ± 0.99 
4.30 ± 1.47 
3.81 ± 1.10 

5.80 ±1.47 
6.81 ± 5.16 
5.95 ± 2.11 

9.85 ± 2.24 
8.97 ± 2.30 
11.61 ± 3.36 

6.03 ± 2.51 
9.31 ± 2.32 
6.23 ± 2.24 

24.84 ± 7.79 
21.45 ± 5.49 
19.79 ± 4.31 

~ " \-\ rl tJGl1 L~ fl 

'Vi.A. 53 
l-1.iac;111l-19l. 

8.39 ± 1.66 
8.60 ± 1.19 
9.55 ± 2.26 

7.25 ± 1.58 
8.09 ± 1.62 
7.79 ± 1.63 

6.67 ± 1.43 
6.83 ± 1.20 
6.35 ± 0.78 

9.57 ± 2.01 
8.67 ± 2.03 
7.68 ± 1.85 

10.56 ± 2.09 
11.13 ± 2.36 
8.21 ± 2.05 

8.47 ± 3.67 
9.94 ± 3.10 
9.15 ± 3.66 

15.12 ± 2.37 
16.84 ± 4.85 
21.11 ± 2.95 

l-lrltlc;)1L~fl 
il.a. 53 

\-\uai11\-\9l_ 

10.98 ± 2.25 
12.47 ± 2.16 
11.84 ± 2.86 

6.47 ± 1.68 
8.02 ± 2.00 
12.45 ± 1.34 

7.21 ± 1.87 
8.16 ± 1.65 
8.15 ± 1.28 

11.13 ± 3.46 
9.86 ± 3.05 
12.15 ± 3.39 

16.42 ± 2.63 
14.65 ± 3.67 
13.62 ± 2.40 

8.76 ± 1.95 
9.54 ± 1.57 
12.57 ± 4.18 

28.15 ± 5.41 
28.85 ± 6.16 
25.81 ± 4.98 

l-lrltl&11L~fl 

~ 

'° 



.d, : Q.I d_ Q.I II cl Q.I I di I~ 4 ~ .c:!!i Q.I 

~nnn1 15 'Ul'Yl'WfHiHltl nm ± SD 'Utl·mtit1U1.Hl·UJ~lllf1iJ~'Hltll-!l'illf1 7 'fftll'W~-!IU~t~tl'Wt~tl'W f1'rn{Jlflll tl-!l t~tl'Wf1'Wtlltl'W 2553 

A~thJ~TU 
",Glv\ 1 

..I 
";JGl'Vl 2 
';jGlv\ 3 
1J7,J 'Vl'n ti 

161-vl 1 
161vl 2 
,Glv\ 3 
ei1 Lfl mil u,J 
';l61v\ 1 

• ..I 
';jG}'VJ 2 
• ..I 

';j61'Vl 3 
e:i1,:iA~1 
';l61vl 1 
~Glv\ 2 
,Glv\ 3 
1J7,JY.1'5't 
";J61vl 1 
161-vl 2 
';jGly\ 3 
M'l1'li1 

..I 
";JGl'Vl 1 

..I 
";J61'Vl 2 
,Glv\ 3 
LLM ~lJVl71 L 'V117 
';lGlyj 1 
• ..I 

";JGl'Vl 2 
,Glv\ 3 

Mmtim~ - il.Jij~1mh-:i 
q 

fl.A. 53 
'1-1.:ium1h,9J. 

9.6 ± 2.18 
7.5 ± 1.71 
7.9 ± 1.86 

10.3 ± 2.21 
10.2 ± 2.11 
9.3 ± 1.63 

9.9 ± 1.71 
11.2 ± 2.01 
10.0 ± 1.7 

18.9 ± 4.18 
19.4 ± 3.88 
18.8 ± 3.55 

13.1 ± 3.29 
12.8 ± 2.76 
14.3 ± 2.88 

12.3 ± 2.46 
15.9 ± 3.52 
12.8 ± 3.05 

23.2 ± 3.43 
24.4 ± 3.5 
27.1 ± 5.23 

V " 'l-lolt1Gl1rnfl 

~.A. 53 
Miltlm11'1-19)_ 

12.9 ± 2.79 
13.4 ± 3.79 
11.0 ± 1.44 

13.6 ± 2.74 
13.8 ± 2.74 
12.1 ± 2.99 

12.3 ± 2.08 
12.2 ± 2.45 
11.7 ± 2.23 

22.9 ± 7.09 
18.0 ± 4.67 
19.9 ± 5.09 

14.0 ± 2.75 
15.0 ± 2.93 
15.4 ± 3.1 

16.5 ± 3.57 
17.5 ± 4.63 
14.9 ± 2.77 

23.3 ± 4.15 
23.2 ± 3.28 
23.6 ± 3.52 

V " '1-1.JUGl'lL~fl 

n.u. 53 
M.:ium1tM9J. 

16.2 ± 3.34 
15.2 ± 3.16 
15.4 ± 3.3 

14.1 ± 2.08 
14.1 ± 3.05 
15.6 ± 3.63 

26.3 ± 6.87 
24.9 ± 7.17 
20.4 ± 5.94 

27.9 ± 4.58 
26.6 ± 4.23 
27.9 ± 4.64 

22.7 ± 4.23 
24.3 ± 5.09 
22.1 ± 6.29 

M.JUm'lL~fl 

Vl 
0 



51 

' d QI I ~ d 

\Pll'.iVl'Vl 16 tl\Pl'.ilfll'.i\Plltl"tltl~r·rnmmtMfH~tl'W lJ'WlfllJ 2553 
"' 

"' 
~l'W1'W(i1) 

el\Pl'.ilfll'.i\Plltl (%) {\'fll'W 
., ~ \Pll! 'W il\Plltl 

' mrn~~l'W 420 23 5.5 

'lJl ~'Vl '.i 1 ti ~hJi~lJlJ iili~tl'u 0 
0 "' iili~tl'u iili~tl'u tl1 !fl tl !lJ tl ~ 0 

' 
.,. 

tll~ffi;ll 554 25 4.5 

'l.Jl~Yl'.i~ 570 40 7.0 
d 

rl''.i'.il'l11 553 44 8.0 
~ 644 68 10.6 !!'1·-Hl lJ 'Yl 11 !'Vl 11 

' d ~ 14 

\PllH~'Vl 17 tl\Pl'.ilfll'.i~leJ"tJtl~'l1tltl!!lJMfH~tl'W !lJ1lleJ'W 2553 
"' 

"' 
~ll.11'W(i1) 

el\Pl'.ilfll'.i\Plltl (%) {\'f:ll'W 
., ~ m1 'W il\Plltl 

' mrn~~l'W 367 19 5.2 

'lJl ~ 'V1 '.i 1tl iili~tl'u iili~tl'u 0 
0 "' iili~tl'u iili~tl'u tl1 !fl tl!lJeM 0 

' "" m~mn 223 13 5.8 

'l.Jl~Yl'.i~ 5u6 40 7.1 
d 

rl''.i'.il'l11 686 113 16.5 
~ 405 93 23.0 !! '111;1 lJ 'Vl 11!'\1111 



52 
' d CV I~ 

lill'.il-:J'Vl 18 tllil'.ilf11'.i\Plltl'\Jtl-:Jl1tltll1lJ'1-:Jt.;}1~ffU 'Wt]ElfllfllJ 2553 

d 
~l'U1'U((;l1) 

'Ellil'.ilfll'.ililltl (%) 'fffll'U 
(il1lll'U 

., 
IP111Plltl 

' fl'1tl-:J~l'U 439 33 7.5 

'lJ1 ,:j 'Vl '.i 7tl 1133 28 2.5 
0 "'I 
'ell !.fl tll lJ tl ,:j 1234 29 2.4 

' .. 
m,:irrm 173 16 9.2 

'l.JN'W'.i~ 517 35 6.8 
d 

16.7" ft''.i'.il'lfl 245 41 
V 

128 5 3.9· Ul1'1lJ'V111l'Vl11 

' "'I 'VllJltlll'!lil a mw11-:imfl'W1-:Jlfltl'l.J'VllJ~ • 

' .c:1 CV I~ ~ 

lill'.il-:J'Vl 19 tllil'.ilfll'.i\Plltl'\Jtlsll'!tltllllJJ:M.fH~tl'U lJtl'Ultl'U 2553 " . 
d 

~l'U1'U((;l1) 
'Ellil'.ilfll'.ililltl (%) 'fffll'U "' il ., 

\9111 'U \911\911EJ 

' fl'1tlsl~l'U 154 19 12.3 

'U1 -:i 'Vl '.i 1tl 583 32 5.5 
0 "'I 

587 29 4.9 'elltfl tl llJ tlsl 

' .. 
m-:irrm 127 12 9.4 

'Ul-:J'W'.i~ 718 49 6.8 
d 

ft''.i'.il'lfl 365 60 16.4 
V 

113 8 7.7 U 'Vl'1lJ'V111l'Vl11 



53 

d QJ I ~ 

~1·n~'Vl 20 0~11nT:imfJ'\Jt1..:i1-n:imm'1..:it.;it\Plti'W f1'Jf1{]7'fl'JJ 2553 

'elm7f17'J~lfJ (%) 

I 

'fl'1tl'1\Pll'W 773 115 14.9* 

'U7 '1 'Vl ';j 7fJ 744 407 54.7* 

0 "' tlltfl tlt'JJ tl..:! 420 254 60.5* 

299 104 34.8* 

'Ul..:!'V'l';i~ 461 73 15.8** 

"' f1'J'J7'117 249 68 27.3** 
91 

U '11 '1'lJ'Vl71t'Vl 17 380 62 16.3** 

'11'lJltlL'11~ * t~'lJ'illf1 L~L~ ** '11tltl'V'l1'1'11lJ\PlU'ti'1t~'lJl,rnJ~~\Pln'lHt'V'IU'lJ'lJU'\J1'W 

. 
d QJ f ~ Q 

~l'Jl..:!'Vl 21 tl~'Jlf17'J\Pl1tl'\Jtl..:!'tttlt.ltt'lJ'1..:!flt\Pltl'W m'l17'fl'JJ 2553 .. 

"' 
~1'U1'W(\ol1) 

5~11mrn1t1 (%) fftl1'U 
\ol1t~'W 

QI 

~1~1'.l 
I 

'fl'1tl..:!\Pl1'U 548 253 46.2* 

'U7 '1 'Vl ';j 7fJ 1160 342 29.5* 
0 "' tlltfltltlJtl..:! 826 261 31.6* 
I <> 

tll..:!11''11 254 113 44.5* 

'l.J1..:!'V'l';i~ 345 68 19.7** 

"' 39.7** l1''.i'.i1'117 209 83 
91 

285 50 17.5** U '11 '1lJ'Vl71t 'Vl 11 

d 1q 9111J , 91 d d <> QI 

'11lJ1tlL'tt~ * tf1'lJ'il1f1 !lJ ti:-! ** '11tltl'V'11..:!'ttlJ\Pltt'11tf1'lJ~1lJ'Vl~\Plf1'lJU'V'IU'lJ'lJU'\J1'U q 
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' d. Q,I I .cl Q.I 

\9\l'H:J'Vl 22 tl\91'.ilf111\9lltl'Utl-!lr1tlfll!lH'MfJ!~ffW tl'Wtlltl'W 2553 

"' iltll'W 
~l'W1'W(IP11) 

911\9\ltl 
'eJ\911lf111\9\W (%) 

1Jl-!l'Vl1ltl 210 12 5.7* 
0 ,,t 
mt.mH:i.rn -:i 430 60 14.0* 

ci1-:iffm 194 5 2.6* 

154 4 2.6** 

267 19 7.1 ** 
'JI u mn.J m 1 m 11 



1,11':i1.:i~ 23 fl1':iti.J1t1rnvit11J'Vl1.:i'1;'1't1~ <r1111J'lff1'11'W'el'WIP11U'lJ'Wl'WL~'el'W1,1m<r111 2552 G.:in'Wt11t1'W 2553 . . 
" 

,rn.:ii.:i 7 mnw 1'Wau.::i1111P1'1f"1'lJ1um:'1;'1'11'V1':iiJ:nm':i 

\,lr:ll'f11J 2552 • 

'W(]ffiflltl'W 2552 

'fi'W11'r11J 2552 

• • 

... 
'{;l'()l'W 

I 

'r1"1'el.:l\P11'W 

'lJWVl':iltl 

0 "' 'ell !.fl 'el!lJ 'el .:j 

91 
U '11 "1 lJ 'Vl111 'Vl 11 

I ., ... .., ... 
A'iUUJ11iJ'Yl-.1 7 'tffJl'U 

I 

'r1"1'el.:l\P11'W 

'lJ wm 1 t1 

0 "' 'ell lfl 'el!lJ 'el .:l 

07.:lffr:11 

'lJl.:j'\i'l'j~ 
... 

ff':i':i l'lfl 
91 

U '11 "1 lJ'Vl 11! 'Vl 11 

' ., ... .., ... 
mm.111iir1..:i 7 mn-u 

I 

'r1"1'e:J.:j\P11'W 

'lJWVl':iltl 

0 "' 'ell lfl 'el!lJ 'el .:l 

01.::iffm 

'lJl.:j'\i'l'j~ 
... 

ff'J':il'lfl 
91 

U'l1't'llJ'Vl111'V111 

' ., ... .., ... m lUJ 11 iJ 'YI -.1 7 't1' fJl 'U 

~l'W TU '11 'W'el'W\P11U'lJ'W 

0 (n=:cO) 

0 (n=O) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

a 
0 (n=150) 

0 (n=O) 

0 (n=O) 

0 (n=30) 

0 (n=30) 

2 (n=30) 

1 (n=30) 

5 (n=30) 

a 
1.1 (n=150) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

28 (n=30) 

25 (n=30) 

116 (n=30) 

253 (n=30) 

b 
60.3 (n=210) 

55 



\91111-:i~ 23 m11il1l'lrn'Vil'l1J'Vll-:J'i:Yt1~ fl17lJ'lffl'11lJeJlJl>i1um..1 'l'Wt~t1lJ\91"1fllJ 2552 G-:Jtl'Wt'JltJ'W 2553 • • 
" 

'Uel-:J'Yl-:J 7 1:Ytll'W '1lJ'U.:!'11'1~'1f'1iJ~U'1~1:YlJ'V11'U11fl11 (\oltl) • • 

lJflHi'llJ 2553 

., ,I 

f.JlJfll'WlJ'li 2553 

"' lJlJlfllJ 2553 

tlJ'l:JWlJ 2553 

"' 1:Yfll'W 

iJ1-:J'V111£J 

0 "' tl1 tfl tltlJ tl-:J 

ci1-:iftm 

' " .:I .., .:I 
&ilim11"J.Jr1~ 7 r.nnu 

iJWV11W 

0 "' tl1 t.fl tltlJ e) ,:j 

ci1-:iftm 

iJ1-:J'W1~ 

"' fl'111'1fl 
')) 

U '11 tllJ'Vl llt'\1111 

' " .:I .., .:I 
&iltUJ'l1'JJ'fM 7 ll'tllU 

iJ1-:J'\1111t'J 

0 "' tl1 tfl el tlJ e) ,:j 

ci1-:iftm 

iJ1-:J'W1~ 
d 

fl111'1fl 
')) 

U'11tllJ'\1111t'\1111 

' ., .:I .., .:I 
&iltltl'a1'JJ'YI~ 7 tl'tllU 

iJ1-:J'\1111£J 

0 "' V1 !fHJ UJ eJ-::J 

~l'W 1'W '11 'W ellJ \>i1u iJ'W 

b 
50 (n=210) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

1 (n=30) 

27 (n=30) 

141 (n=30) 

181 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

7 (n=30) 

80 (n=30) 

116 (n=30) 

631 (n=30) 

C 
119.1 (n=210) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

2 (n=30) 

914 (n=30) 

1,071 (n=30) 

691 (n=30) 

d 
382.6 (n=210) 

0 (n=30) 

19 (n=30) 

7 (n=30) 

56 



\911'.il-1~23 f11'.i1'U1t11H'Yit1'l.J'Vll-Jff()~ f\11lJ'lff1'Yl'Wel'W~1U'l.J'Wl'\.H~el'WIP\"1fllJ 2552 il-lfl'Wtlltl'U 2553 q q 

" 
'llel-ivi'-i 7 mnw 1ui-3r11\Pl'lf"'l.J1u"~n1J'Vl'.i'U'.i1m'.i (~el) q q 

V'l{l'!:l.filfllJ 2553 

ifouww 2553 q 

fl'.iflt)lfllJ 2553 

"' fftlTW 

"' fl'n7'1f7 
j/ 

1m '1 lJ'Vll 11 'Vl 17 

' " "' .., "' !il ili'..111il 't'M 7 t\'01'1-! 

'l.J1-3 'Vl ';j 1tl 
0 ,,. 

ell 1.fl ell lJ el-I 

tlNffm 

'l.J1-IV'l'.i ~ 
ct 

fl''.i'.il'lfl 
j/ 

11'Yl"'-IJ'Vl111'Vl11 

' " "' .., "' 1'iHltl11il't'M 7 t\'fJl'I-! 

'Ul-3'Vl '.i 1 ti 
0 ,,. 

el11fl elllJ el-I 

tl1-lff"1 

'UHVfi~ 
ct 

fl'';j '.i 1'1f1 
j/ 

1m '1 lJ'Vl 11rn 11 

' " "' .., "' l'iHlm1iJ't'M 7 t\'01'1-! 

'Ul-l'Vl'.iltl 
0 ,,. 

ell 1.fl elllJ el-I 

tll-3ff"1 

'Ul-lV'l'.i~ 
ct 

fl'':i':il"lfl 

~ l'W l'U'Yl'U el'W \91111 'l.J'W 

a 
4.7 (n=210) 

a 
0 (n=210) 

a 
0 (n=210) 

3 (n=30) 

1 (n=30) 

0 (n=30) 

3 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

57 



\911'J7.:J~23 mmJ1vrnvit1u'Vl1.:i1:1i1~ m1ii'lff1i'!'W'e"J'W\o11U'l.J'W!'W~tn.J\91mflii 2552 ().:Jfl'Wtlltl'W 2553 q q ,, 
'llti.:ii.:i 7 mnil t'Wi.:i111~'lf'1'l.J1U'1~1:Yii'Vl'J'LI'J7f11'j (~e) q q 

1:1mil ~l'W 1'Wl'!'W tl'W\o11U'l.J'W 

ff .:Ji11fllJ 2553 

fl'Wtlltl'W 2553 

91 
Hl1'1lJ'Vl11t'Vl11 

' ., d .., d 
tiUUJ 'a 1 ii 'tl-:1 7 t'l'tll U 

' fl'1'e"J.:J~11.J 

'lJl.:J'Vl';iltJ 
0 <!I 
m tfl mmi.:i 

fll.:Jffm 

'l.JN'Vfi~ 
d 

f\'';i';il'lfl 

' ., d .., d 
&'ilm'..l':i1i.l't1-:J 7 il'DlU 

'l.JW\ll';iltl 
0 <!I 
mtflmiio.:i 

fl1.:Jff'11 

d 

f\'';i';il'lfl 

' ., d ._, d 

&UtUJ':i1i.l't1.:i 7 t'l'DlU 

' 

0 (n=210) 

0 (n=210) 

0 (n=210) 

a 

a 

a 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

QI Q.' ,::::1, 1 QI -di i::::S I Q.I ClCl 

r1mtim\9,j tif1'l;J'j mmti.:if1t)'l;J'Vl\917.:Jf1'W r1ii1t1fl.:i iim1iiu1,1n\917.:Jf1'W'V17.:J'i:Yft\9l (p<0.05) 
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' V 

\91 l'Jl~vi24 mrn.J1 t1rnvit11J'V11~ ff[]~ fl11lJ'lffl'l1'W tl'W \>l'JUiJ'WU\91'1~1:H:ll'W \>l~U\91L$iti'W\91'11fllJ 2552 ~~ q q 

tl'Wtlltl'W 2553 1 'W '0~'111~'1f'1'41 U'1~ffl,J'Vl'J'U'Jlfll'J 

"' fftll'W 

iJl~'Vl'Jltl 

\oj'11fllJ 2552 

'V'l(lrl'imti'W 2552 

'fi'W11fllJ 2552 

lJfl'JlfllJ 2553 

"' o' fll-lfll'V'l'W1i 2553 q 

ii'WlfllJ 2553 

LlJ'lfltl'W 2553 

'V'lt]'l:lfllfllJ 2553 

11Q'W1tl'W 2553 

fl'Jfl{llfllJ 2553 

ff~'11lfllJ 2553 

fl'Wtlltl'W 2553 

' ., 
"" .., "I tiltU.1111-J'Yl,:j 12 LmJU 

\PJ'11fllJ 2552 

'V'lt]rl'ifllti'W 2552 

'fi'W11fllJ 2552 

lJfl'JlfllJ 2553 

"' o' fll.Jfll'V'l'W1i 2553 q 

"' lJ'WlfllJ 2553 

LlJ'l:lltl'W 2553 

'V'lt]'l:lfllfllJ 2553 

11rt'Wltl'W 2553 q 

fl'Jfl{llfllJ 2553 

ff~'111fllJ 2553 

a 
0 (n=300) 

0 (n=O) 

0 (n=O) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=3-0) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=O) 

0 (n=O) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

19 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 
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' " 
\9\l'H:Jvi 24 m·niJlffUlvitJ'U'Yll-:Jfft)~ fl11lJ'\ff1'11'W'tJ'Wl1i'·-mu'Wll~t'l~mll'w 11i'-:i11~1$ie'W~t'llfllJ 2552 ~-.:i 

fl'WtJltJ'W 2553 1 'W i-.:ir11~"lft'l'Ul 1rn~fflJ'Yl':i iJ17f11 '.i (~e) q q 

0 "" 'tJ1 I.fl 'tJI lJ 'tJ-:J 

fll-:Jfft'll 

fl'Wl'.Jll'.J'W 2553 

~t'llfllJ 2552 

'W(]ft'if11t.1'W 2552 

'TI'W'JlfllJ 2552 

lJfl'.ilfllJ 2553 

.., " 
~lJfll'W'W1i 2553 

... 
lJ'WlfllJ 2553 

llJ'l:lll'.J'W 2553 

'W(]'i:lfllfllJ 2553 

fiQ'Wll'.J'W 2553 

fl'.iflt)lfllJ 2553 · 

ff-:J'l11fllJ 2553 

fllWW'W 2553 

' ., ... V "I 
liHUJ'l1'll'tN 12 lvH>U 

~t'llfllJ 2552 

wqft'imvu 2552 

'TI'U'JlfllJ 2552 

lJfl'.ilfllJ 2553 

.., " ~lJfll'W'W1i 2553 

d 

lJ'UlfllJ 2553 

llJ'i:111'.J'W 2553 

'W(]'i:lfllrllJ 2553 

ficrwww 2553 q 

fl'.iflt)lfllJ 2553 

~l'W 1mm e'Wl1i'1111J'W 

a 
1.6 (n=300) 

a 
0.6 (n=360) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

7 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

28 (n=30) 

1 (n=30) 

7 (n=30) 

2 (n=30) 

3 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 
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' ,, 
~nn:rvi 24 flTH1J!t1rn'Yit11J'V11~t'Yci~ r111:1J'lffl'rt'WffU1P11U1J'Wu~c1~i'Ymu 1,1~u~1~eJ'WIPlmr1:1J 2552 G~ . . 
tl'Wtlltl'W 2553 L'W'ij~'yj')~'lf'1'4~U'1~i'YlJ'Vl'.i'U'.ilfl1'.i (~el) 

"' ff()l'W 

"" fl''.i'.i1'lf1 

fl~'nl'fllJ 2553 

tl'Wtlltl'W 2553 

\91'11'fllJ 2552 • 
'V'ltlfl';flltl'W 2552 

'fi'W11'fllJ 2552 

lJfl'.il'fllJ 2553 
., o' 

fllJf11'V'l'W1i 2553 • 
"' lJ'Wl'fllJ 2553 

llJ'l:Jltl'W 2553 

'V'ltl'l:Jfll'fllJ 2553 

J1Q'W1tl'W 2553 

fl'HltJlfllJ 2553 

fl~'nl'fllJ 2553 

f1'Wtlltl'W 2553 

' " ... <V <'I 
tirnt1111J't'H 12 tmm 

\oJ'11fllJ 2552 

'V'ltlfl';fllf.J'W 2552 

'fi'W11'fllJ 2552 

lJfl'.ilfllJ 2553 
., o' 

fJlJfll'V'l'W'li 2553 

"' lJ'WlfllJ 2553 

tl.J'l:Jltl'W 2553 

'V'ltl'l:JfllfllJ 2553 

ilQ'Wlf.J'W 2553 

f1'.if1~1fllJ 2553 

~1'1-! 1'1-! 'n'Wf:l'WIP11U'l.J'W 

a 
3.4 (n=360) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

2 (n=30) 

25 (n=30) 

27 (n=30) 

80 (n=30) 

914 (n=30) 

l (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

b 
87.4 (n=360) 

0 (n=30) 

1 (n=30) 

116 (n=30) 

141 (n=30) 

116 (n=30) 

1071 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 
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' V 

\911'.il•:rvi 24 f11'.iL'U~t11.H'Vim.J'Vll-:]ff'1~ fl11:IJ'lff1'r'l'Wel'W\911LL'l.J'WU~1:'l~ml1'W \91-:]U~L~el'W\91"1fl:IJ 2552 ti-:i 

"' mn'W 

'j) 

U 'r'l1:'l:IJ'V171L'V111 

q q 

iY-:im~:JJ 2553 

tl'Wt.Jltl'W 2553 

' ., "' .., a m ,m·nil't'H 12 tmru 

I-J1:'ll~:IJ 2552 

Vlt]ft'~f11tl'W 2552 

'fi'W17~:IJ 2552 

:IJfl'.il~:IJ 2553 
., .,, 

f1:1Jfl7Vl'W1i 2553 q 

"' :IJ'Wl~:IJ 2553 

L:IJ'l:lltl'W 2553 

Vlt]'l:l.fll~:IJ 2553 

fiQ'Wltl'W 2553 

f1'.if1f;Jl~:IJ 2553 

iY-:im~:JJ 2553 

tl'Wtlltl'W 2553 

~l'W 1'W 'r'l'W el'Wl>l1U1J'W 

120.4 (n=360) 

C 
147 (n=360) 

C 

0 (n=30) 

0 (n=30) 

0 (n=30) 

5 (n=30) 

253 (n=30) 

181 (n=30) 

631 (n=30) 

691 (n=30) 

3 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

0 (n=30) 

' Q.I Q.I .::::1 I Q.I dl .::::1 I CV 0:::::.0:::::. 

'tt:IJltlL'r'l?,J eJf)'l:J '.i fll'l:JleJ-:]f)(]'l:J'Vl\Pll-:]f1'W 'tt:IJltliN :IJ~11:IJU\Plf1\Pll-:]f1'W'Vll-:ifft1\Pl (p<0.05) 
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.<:::l d' ct.-=:. 'j/ ct.d f OJ 

fl111!'fl':il~'tt'Vl7-:J1;1't1\Pl!L'l.J'l.J TWO WAY ANOVA menn Duncan's 'W'l.J11 'fl11lJ'lff1'Utl-!l'tttHl'W\P\1!L'l.J'W 

L 'W rn-:i 1;1muu'1~rn-:i1~ tl'W iim1m11P1n~1-:i tl'W t1~1-:iihTt1rl1Y1ty P < o.os 

Turbellaria 

Duncan 

Subset 

mount N 1 2 3 

1 21 .00 

8 21 .00 

9 21 .00 

10 21 .00 

11 21 .00 

12 21 .00 

2 21 1.14 

7 21 4.62 

4 21 49.95 

3 21 58.00 

5 21 119.10 

6 21 

Sig. .848 .687 1.000 

Means for groups in homogeneous subsets are displayed. 

Based on observed means. 

The error term is Mean Square (Error) = 4167 .036. 

q 

4 

382.62 

1.000 
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.:::i, o' .:::i.-=:i. 'J) ai.-=t. 1 Q..I 

f11'J1lfl'fl~'l1'Vll~b1'tl\ollL1J'IJ TWO WAY ANOV A 'fl1tl11i Duncan's 'V'l'IJ11 fl1llJ'lffl'IJtl~'11'Wtl'W\,l1U'IJ'W • 

Turbellaria 

Duncan 

Subset 

station N 1 2 3 

1 36 .00 

3 36 .58 

2 36 1.56 

4 36 2.08 

5 36 87.31 

6 36 120.39 

7 36 147.08 

Sig. .903 1.000 .081 

Means for groups in homogeneous subsets are displayed. 

Based on observed means. 

The error term is Mean Square(Error) = 4167 .036. 
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\911'.il-rvi 25 fltUfll'W1.Jl'V1::;tl;'l\91llJUlJ€'1-:iL~tl-:J'l1tltlUlH'l-:Jt1'illfl 7 1:'Ytll'W'lf'J-:JL$im...1\Plmfl1J 2552 ~-:i 

q ~ q 

tl'Utlltl'U 2553 

LG!uU Ffrnil 
Parameter 

DO (mgLL} Tem~erature (0 C2 Salinity( ~~t) ~H 
A~u'1611U 5.51 31.3 16.6 8.74 
1J1'1Vl'l1tl 6.06 32.9 9.6 8.4 
e.i1 Lfl mii u\l 7.09 32.3 14 8.52 

G)~1AlJ 2552 ei1-1Plw1 4.95 31.2 21.5 8.45 
1J1'1'1'-l'lt 6.39 31.1 24.6 8.5 
~'l1'll1 7.65 31 24.4 8.48 
LL'-"wlJV111 L V111 5.58 30.7 24 8.49 

A~u'1611U 4.8 29.6 24.58 7.97 
lJ1'1VlntJ 6.9 31.9 21 8.2 

'l'-lfllll~fl1tJU 
e.i1 Lfl mii u\l 6.46 32.2 21.8 8.21 

2552 ei1-1Plw1 5.91 31.3 24.7 8.21 
u1vw1t 5.97 27.3 30.2 8.2 
~n'U1 6.07 26.9 30.1 8.06 
LL'-"wlJV111LV111 6 29.6 28.8 8.07 

A~uvGi1u 6.49 27.6 30.1 8.42 
1J1'1Vl'l1tl 4.8 29 27 7.7 
el1 Lfl mii u\l 4.38 29 28.9 7.93 

tU11AlJ 2552 ei1'1Plw1 6.12 28.2 29.9 7.92 
1J1\l'l'-l'lt 4.7 29 30 8.4 
~11'111 2.9 29 30 8 
LL '-"wlJV111 L V111 5.31 27.4 30.6 8.22 

AwuvGi1u 7.14 29.6 29.7 8.24 
1J1'1Vl'l1tl 6.6 25 30 8.2 
el1LfluLiiu'1 2.53 27.2 23.3 7.7 

lJf151AlJ 2553 ei1\l~w1 5.68 26.8 30.5 7.5 
1J1'1'1'-l'lt 6.7 27 31 8.6 
~51'111 5 27 30 8.5 
LL'-"wlJV111LV111 4.51 29 30.8 8.1 

A~u\l611U 8.91 31.7 24 8.8 
lJ1\lVl'l1tl 4.2 30 30 7.9 

f) lJ m vr \.I ti e.i1 Lfl mii u\l 2.46 32 24.9 7.64 

2553 ei1-1~w1 4.3 30.8 28.4 7.8 
1J1\l'l'-l'lt 5.6 30 31 8.3 
~nm 5.5 30 26 8 
LL'-"wlJV111LV111 4.53 31.2 28.8 7.1 

Awu\lGi1U 6.39 30.5 26.8 8.2 
1J1'1V151[J 4.2 30 30 7.9 

iJU1AlJ 2553 el1LfluLiiu'1 ihw-1rnu'bJFf11J11n1~19rumml1'1.~ 
ei1-1PI w1 6.61 30.7 29.6 7.51 
1J1\l'l'-l'lt 6.2 30.1 31 8 
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\91117-:J'Vi 25 fltU.fl7'W'W7'Vl~L'i:l\917lJU'.U'M!~tl-:J'l·HH.JUlJ1:l-:Jfi~7f) 7 i'H17'W'lf1-:Jt~tl'W\911:l7fllJ 2552 ~'1 . ~ . 
f1'Wtlltl'W 2553 (~tl) 

M'll'ill 
LL v1El1J'Vll1 L V111 

A~tl'161l'U 
1J1'1Vl'lll'.J 

ellLfimilt1'1 
LlJlfll'.J'U 2553 tl1'1REll 

1J1'1W'lt 

LnltEltll'.J 

Wft'.l:tfilAlJ 
2553 

!i()tlll'.Jtl 2553 

LL v1El1J'Vll1 L V111 

A~tl'16lltl 
1J1'1Vl'lll'.J 
ell Lfi mil tl\l 

tl1'1REll 

1J1'1W'lt 

M'll'ill 

LLvlEllJ'Vll1 L V111 

A~tl'161ltl 

1J1'1Vl'lll'.J 

ell Lfi mil tl\l 

£11\l~Ell 
1J1'1Vl'lt 

M'll'ill 

LL vi El1J'Vll1 L V111 

A~tl'161ltl 

1J1'1Vl"rll'.J 

ell Lfi il Li'.i tl\l 
fl'lfl{llAlJ 2553 £11-:IREll 

1J1'1Vl'lt 

M'll'ill 
LL vi El1J'Vll1 L V111 

A~tl'161l'U 

lJlvVl'lll'.J 
ellLfieJLilt1'1 

~'1,.,,lAlJ 2553 tl1'1REll 

1J1'1W'lt 

M'll'ill 

Llvl El1J'Vll1 L V111 

A~ilv6lltl 
lJlvVl'lll'.J 

el1LfiilLilu'1 

fltll'.Jll'.Jtl 2553 £11-:l~Ell 

1J1'1Vl'it 

~'ll'ill 
LL 'IMI lJ ,ii TH Vl ") 1 

'Ill El\l rn u "h.i ~llJl'lfl16'11-J rumwtil "l6i 

6.3 30.1 31.2 

5.2 31 26.7 
'Ill El\l L~ l'.J "lll ~llJl'lffl6'11-J nL.fllWtil "l6\ 

2.4 31 29 
6.34 30.3 29.5 

6.06 

6.15 

'Ill El\l LEl l'.J "lll ~llJl'lfl16'11-J rumwti1 "l6i 

31.5 30.8 

32.3 26.7 
ti1 ~" rn £J "lll ~1J.J1rnfa1-1 rumwti1 "l&'\ 
til El\l LEl u "lll ~llJl'lfl16'11-J rum'Vltil "l&'\ 

6.51 31.4 29.6 
til ~'1 LEl l'.J "lll ~llJl'lfl16'11-J filfil'Vltil "l&'\ 

5.4 33 31 
6.21 31.4 30.2 

6.2 

0.2 
6.34 
5.1 
4.8 
6.12 

6.1 
3.4 
3.3 
6.7 
4.1 
6.2 
5.9 

3.1 
5.2 
5 

4.8 
4.8 
3.4 
4.9 

7.8 
8 

5.9 
3.2 
6.3 

30.3 26.1 
til El\l LEl l'.J "lli ~11Jl'lfl16'11-J rum't'ltil "lG! 

34 26 
32.1 
32 
32 

31.9 

30 
30 
30 
26 
31 
28 
27 

30 
32 
34 
32 
31 
31 
29 

"lll"lGILtiuGi'1 il El7'1 

31 
31 
31 
31 
30 

"lii"l&'i LfllJ(;)") il Ul.J 

27.5 
28 
30 

30.4 

15 
21 
20 
25 
26 
29 
30 

5 
9 
10 
22 
26 
25 
29 

5 
5 
14 
25 
27 

8 

8.11 

7.9 
8.2 

7.93 

8.12 

8 

8 
7.74 

8.1 

8.8 
8.1 
8.8 
8.7 
7.5 

7.6 
7.8 
7.6 
8.3 
8.4 
8.5 
8.3 

7.8 
7.5 
8.8 
8.4 
8.3 
8 

7.9 

8.5 
8.7 
8.9 
8.1 
8.2 
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