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Annual variation in condition index, reproductive cycle of Tropical
oyster, (Crassostrea belcheri) and related environmental conditions in
the Bandon'Bay, Suratthani
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Abstract

Tropical oyster (Crassostrea belcheri) is one of the most popular mollusk production for
domestic market and worldwide consumption. It has been mainly cultured area in the Bandon
Bay, Suratthani Province. Recently, the expansion shellfish areas and waste water discharge from
the various activities have caused deteriorated water quality that might be decreased
production. This study aimed to investigate the condition index of C. belcheri and their related
environmental conditions in the Bandon Bay. The sampling carried out during December 2014
to October 2015 every two month. The environmental parameters were assessed andCorrelated
to condition index. The results showed that the seasonal variation of oyster condition index was
significant difference (p<0.05). The mean condition index of oyster was highest in April 2015
(192.81+15.33), whereas condition “index was lowest in December 2014 (120.47+21.96).
Environmental factors such as SRP, salinity and temperature were positive significant correlated
to the condition index (p<0.01, p<0.05 and p<0.05, respectively). Depth, nitrite and chlorophyll
a were negatively significant correlated to condition index (p<0.01). These findings can be
assessing the environmental ‘factors of bay which are applicable to the management and
development of tropical oyster.aquaculture within tropical region.

Keyword: Crassostrea belcheri, condition index, water guality, Bandon Bay
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fegatriunszEAYnses Whatman GF/C wwnae 0.47 fiadwns tnsldiedes spectrophotometer fte
Jasco Ju V-630 ,n5uUsean) 2551)

Maguunainmeuiguasunasinaudad Mifwmianhmeadinmgo a3 Hugansesunasiney
uInAn 25 lupseau dmiuifusiegiaunainnauiy wasvuisnn 60 luaseu dmsuiudiassunasineu
@ & o o Y ¢ a & w ' ¢ P & W ' [
dord Falldurinugudnatsiings 30 wufwes udedaunasiesuninsedldluviaiufedte wasaaeme
wgwesunduaududy 4 Wesidus dilvimsisiiviesujiinistaemeiiuwasineuluriafuied
sz udild dropper gadagndldadlu Sedgwick-Rafter counting cell awIAAINY 1 gnuiar
wuFlns Une cover glass udthluduunana (genus) wasiudunuiBesuniiuasdads (2548)

nelindesganssatdvia Olympus tandAnnuAnaisUsinauwadinauwsazanalui 1 fns
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33 mMylaseviteys

°o_ v v o a L3 174 . . <l =t

ddeyaiildanmmaassninszinnuulsusiuvesdoya (Analysis of variance) wasiu3ouiiey
AMNLANANYBIALaRsLsazRaulusauTUAAT Dancan’s new multiple range tests AsgAuALTRIUN
95% wazwAl correlation ( r ) sewirndwlinnmanysal 2aIMsEVTUS warladerunmiiluseulves

81IUURDU NTEAUMNULTDNU 95 feluswAsY %SPSS for Window version 16.0
3.4 douNviNIsneasd
Arsuidsavaaslnsulusviuneu

WeelfiRn1stinainemnai vdnansinenmaninisusyus anvwaluladnisndndnivazusean Az

walulagnisinens aoduwmalulainszasundidnuymsainnsy s



un 4
NaNISANE

4.1 msfnwgunuuMssyiuinvavaainguNsu?

ﬂ'ﬁﬂﬂ‘l:}ﬁULL‘U‘UmiLilimLMUIG]‘UEN‘VIE]EJGl"Iﬂ311ﬂi']ll‘U’]’ﬂﬂEJﬂ"lS‘W]ﬂ'J’]ﬁJﬂﬁJWNﬁi"WJ’Nﬂ’J']ﬁJEJ’TJ‘UE]\‘i
Waenvey fuhminidevesaauashminidenesukwemesnslnsunswen (allometric relationship) #
guifiusiiegmnasafiou sewinufousuinan wa. 2557 fudounaiau we. 2558 WU A28
Waenvestuhmindevesanuazhminifevesursfimnuduiudiuethadioddymisadi (0<0.05)
mduiussTina e venUdenves fudwinidevesan wuin Woumwou we. 2558
NEITUSATER (© = 0.409) sesaunds Wouliquigu we. 2558 ( = 0.360) LipunuAIWUS WA, 2558
(r* = 0.289) WWouSunau wa. 2557 (i =0.283) ieunainu W 2558 (= 0.221) uazifioudsvan w.a.
2558 ( = 0.141) muddu (nndl 4.1) dwfunsmasduiudssnitsasemvoaudonvies futhwin
\ovosuria wuih Weusmey we 2558 Saauiduiusivian (= 0.465) sesawnie WWeunanAy W,
2558 (° = 0.270) Weufiguisu WA, 2558 (" = 0.250) Litounun1ftus w.e, 2558 (* = 0.128) IiousunAN
w.el. 2557 (= 0.100) wazifouBwnan 1A, 2558 (1 = 0/070) AR (il 4.2)



20.60— 20,00
. §.A 57 AN 58
16.00 ]
10,001
L= 10MTphe
#=0.289
0.09 T T T T T o.00 T T T T T
0.0¢ 20,60 4000 $8.00 8000 160.00 0.00 20.69 40.60 $0.00 80,60 160.60
PEE 20.007
c 1.9 58
=
({3 16.00— 15.60
=
&8
g 10.00-] 10.007
G
g o 0515 A s
g 6.00— . L=10 500
=
S 7= 0.409
[ -~
L T T T T T 0.0 T I T T T
.00 20.00 48.00 600 %.00 106.00 600 20.00 £0.00 so.00 $0.09 100.09
20.00] 10,00
#.A 58 f.A 58
16.00 16.00
10.601 10,00
. 1 0B 170
5.0 L= 102%ew" 500
= 0.141 =0.221
0.6 T T T T T 0.00 T T T T T
[ X ] 20.00 40.00 60.00 30.00 100.00 .00 20.09 40.00 $0.89 $0.00 10000

l 4
umunma (nTu)

A o L7 1 L 'O’ L g
A9 4.1 AanuduusTErIAueITsadenwesiuiviinillevesaave ey
pglnsuNTIYM (allometric relationship) SERINAABUSUIIAN W.A. 2557 DaLADY
AAAL W.A. 2558

10



20.00-] 20.001
. §.A 57 nw 58

16.00] 15001

10.00 10.407
— 10 IS 10944 0157
.00 L=10"%p* o0 L=10%p2
=0.100 r=0.128
0.00 T T T T T | 08¢ T T T T T T
0.00 2.00 4.00 6.0 .00 18.00 12.00 0.00 2.00 4.00 .00 .00 10.08 12.00
20,60~ 20, a
4.8 58 .4 58
15.60 16.007 L

1060

690 5o

anuslden (mmﬁma:)

.00 T I T T i T B T T T T T
[ X ] 00 o0 800 5.00 10.00 1200 800 200 4.00 (X 1] 3.00 10.00 12.¢0
20.00 20.00

1500~ ey

- Lo — 178
s.00m L= 10"%Cp~ b L=10%%%p~
= 0.070 = 0.270
.00 T T T T T T 0.00 T T T T T T
0.0¢ 2.00 4.0 8.00 8.00 10.60 12.00 [ X ] 2.00 4.00 [ X 1) 8.00 10.00 12,09
y o
dminuda (nu)

d QU v ] = o/ ’o’ L% J v
AN 4.2 AnuduiudTEnIvaLgTetuionnesiulItniionasuITe ey
alnsuNINY™ (allometric relationship) senanuFousuIAN w.A. 2557 Haiou
AR WA, 2558
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4.2 miAnwAiianuauysalvawaenslnsnNIme?

nsfnmdviiruanyseivemesnslnsunswemiiidguiviegmnaeadon  sewiafeu
Sunmu wet. 2557 fadeunanay wa. 2558 wuin Anadesviauaysaivemesnsinsunsailusaud
fimuunnsieiueguiioddgneadd  (0<0.05)  lnenegaginsunsuundedvileuauysaigelutg
gwihaieunuaiustadeuliquisy we. 2558 Taglufoummeulirigeiian fswinty 192.82+15.33
Fauandliiuimesnglnsunsmnimuauysaiosnds sesaunfe Woununusuasiouliquiey S
Advilauanysaliefowinty 188.66+24.76 was 175.39+16.92 auddu uansliifiuimesmelnsunsa
finnvaunysalinn - dwandvinnuauyselvemesavlnsunsuenludiousunen  we. 2557 ieu
Gomaunazieuganny w.e. 2558 fifdeuthen Inglufiousuneu wa. 2557 Srdwiianuauyseimiian
Wity 120.47+21.96 uandliiiuimesaslnsunsenafiarwauysaiuiunany (nsd 4.1 uaznwd
4.3)

A5l 4.1 dellanuauysaivewmetnzinsuniuyIvinaeniiueey Jwingitugisnd sendadiey
SuIAN WA, 2557 fhDuRAIAN WA, 2558

wowA ArtinnuaNy el (C)
Suau w.e. 2557 1204722196
ANATLS WA, 2558 188.66£24.76"
WWIEU W.A. 2558 192.82+15.33°
fiquiou wa. 2558 175:39£16.92°
Anean w.a. 2558 1202048 72°
RAAN W.A. 2558 135.07+4.54"

o as

MUNBME : NI a, b way ¢ Neglulwiniwanitinnauansaiuegiidodifyniada
(p<0.05)
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250 A
200 A
Z

\§ %
g 150
L >
=4
[y
"'D
u§ 100 A
®
e

50

V%
O 1 T % T T T 1
5A.57 nW.58 131.8.58 1.8.58 #.A.58 f.A58
wau

A 4.3 Avillanuauysalvemegpslnsunsurvsnuetusey Jumingsug sl
SEMNURBUSUAY WA, 2557 DAAUARIAL WA, 2558

4.3 ﬂ’]iaﬂ‘bﬂ'e)s’iﬁlli&’ﬂa‘U‘UﬁﬂQ!Elsiaﬁﬁ"ﬁiuﬂ‘53LW'1$3'IWT§‘UENWE]Hﬂﬁiﬂ'ﬁ&lﬂi'l&l‘ﬂ’]’]

nsanwiesdlsensuviinvesomslunszamizamsvamissndinsunsuynfiguiuisgamnass

a4 a ]

WWou sewiruieusunay we. 2557 - Bufounatau w.a. 2558 nenisinsmadedeinen wui T
nsvnzasYemesntlnsuN M NS NaURBINASiRB Ui e 27 ana 910 3 Ay Tiun Division
Bacillariophyta (lnpzmen) $1u2u 23 dna Division Dinophyta (Ilulwaniaaias) $1uau 2 ana vlindinwy
gl Ceratium spp. wax Dinophysis sp.-4a¥ Division Chlorophyta (awis1edides) 1w 2 ana wiind]
wu liun Haematococcus sp. wav Trachelomeonas sp. Wasuhasinaudnisiuau 2 Tdu ldun Phylum
Ciliophora wfiafinuldur Codonella sp. uaz Phylum Mollusca silaiiny éur fdeuvevesduiion
uenaniismulassaieitliansnsaduunldiun 2 ngu (msneil 4.2 uaznwd 4.4)

wansAnw wuh lssmemdunguitnuanniigaiasnuanauaseudiing Andufesar 86.53 e
Sauesinutvun efiefinuinn e Gclotella  sp. Andudewas 19.79 sasaiunie
Thalassionema sp., Thalassiosira sp., Coscinodiscus spp., Nitzschia sp. ta¥ Rhizosolenia sp. Anlu
Yovaz 13.32, 9.94, 9.80, 7.19 uay 6.52 muddy usnanismulaseadteiiliaunsosuunlasiuig 2
ngu ddnnuswiudaluiosas 9.85 drrfinvesemsfianunsanuldaaennisfnu Iun Cyclotella sp.,
Thalassionema sp., Thalassiosira sp., Coscinodiscus spp., Nitzschia sp., Rhizosolenia sp., Ditylum sp.,
Chaetoceros spp., Pleurosigma sp., Navicula sp., Amphora sp., Gastropod Larvae wag Unidentified 2
s Tagluiiousuney w.e. 2557 wusunuvesensviesdiae wagwusnfigaluieuiouiou na.
2558 (1151971 4.2 uagnnd 4.5)



o L3 o i
A1519% 3.. AUsEnauTlinveseMsInUluNSEINITE ST MBERLlNTUNTINYT

Ly ! ¥ o/ (% [ = ! L= Qs <t &
UShaeMUiuneY 3amings 1wy 3ol sswiaRousunal w.a. 2557 Hudeu
AAIAL W.A. 2558

WwouAl An
Indy nau sa. o we fe an aa v fuoe
57 58 58 58 58 58
o Actinophychus
Bacillariophyta
sp. 1 2 3 0.14
Amphora sp. 1 1 3 5 4 17 0.82
Chaetoceros spp. 17 22 25 16 9 97 4.68
Cocconeis sp. 2 4 7 0.34
Coscinodiscus
spp. 8 15 9 5 14 152 203  9.80
Cyclotella sp. 23 34 40 173 75 65 410 19.79
Diatoma sp. 3 0.14
Diphoneis sp. 1 1 0.10
Ditylum sp. 18 25 33 20 11 10 117 5.65
Eucampia sp. 6 0.29
Gyrosisma sp. 2 0.24
Hemidiscus sp. 8 2 19 0.92
Melosira sp. G 0.19
Navicula sp. 2 7 a 8 30 1.45
Nitzschia sp. 10 24 39 19 36 21 149  7.19
Paralia sp. 4 6 0.29
Pleurosigma sp. 3 11 8 20 53 2.56
Rhizosolenia sp. 28 49 15 4 33 135 6.52
Surirella sp. 8 2 12 0.58
Thalassionema
sp. 14 35 40 20 80 87 276 13.32
Thalassiosira sp. 12 18 24 19 127 6 206 9.94
Thalassiothrix sp. 12 18 30 1.45
Triceratium sp. 2 1 3 0.14
Dinophyta Ceratium spp. 2 7 q 1 14 0.68
Dinophysis sp. 1 1 2 4 0.19
Chlorophyta Haematococcus
sp. 8 7 2 17 0.82
Trachelomonas
sp. 25 25 1.21

14



< ' ¢ - «
A15°199 4.2 (siv) asfuszneuriinvasemsiinulunseimizamsvemesnslnsunsuem
Uihueniuneu dmingsnugisiil sswirafeusunay we. 2557 e
\ADUAAIAL W.A. 2558

Wwiou/l fAn
Inid ngu sA. AW we fy an.  aA s
57 58 58 58 58 58 %
Ciliophora Codonella sp. 3 2 5 0.24
Mollusca Gastropod 2 1 2 3 1 1 10 0.48
Larvae
Unidentified 1 78 78 3.76
Unidentified 2 5 10 13 66 12 20° 126 6.08
TIVHINUA 134 247 376 461 409 445 2072 100.00

wanewg : Innuunasireuinulunssmzemsuemesalnsunsmndluusasifiou
i <
wanadupnufivesewnsing (wad)

15



Al 4.4

L3 - :J -
asrusznauriinvesemsimulunssiwizensvemesnzlnsunsinun usn
emtuneu Ymingaegiond sewidousuaau we. 2557 fusounaieu w.a. 2558

A - Amphora sp.; B - Chaetoceros sp.; C - Cocconeis sp., D -Eucampia sp.;

E - Rhizosolenia sp.; F - process 484 Ditylum sp.; G - Thalassionema sp.

H - Thalassiothrix sp.; | - Nitzschia sp.; J - Cyclotella sp.; K - Thalassiosira sp. wag
L - Coscinodiscus spp.

AN A-K U1RELNG = 10 lulpswums Maswens 100X

AN L 9u1aaLna = 20 lulpsiuns Adsvene 40X

16



n il 4.4 (da) asAUszneuriavesemsimulunsunze v mesasinguns e
UinueIUneY 3mingsugiond seniraieusunau w.e. 2557 &
\AoURAAN W.A. 2558
M - Haematococcus sp.; N - Trachelomonas sp.; O - Diatoma sp.,
P — Hemidiscus sp.; Q - Surirella sp.; R - Navicula sp.; S - Paralia sp.
T - Dinophysis sp.; U - Triceratium sp.; V - fgeaunaunfen;
W - Unidentified 1, X - Unidentified 2
2N M-P uae W vunaipe- = 10 Lilasiuns fdsveny 100X
2N Q-V uay X Yunane— = 20 lulasims Mdsvene 40X

17
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100 -
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o
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A21UDYIDIWITANY

30
20
10

5A.57 N.58 131.8:58 11.6.58 #.A.58 #.A58

L=

oy
[ Bacillariophyta ] Dinophyta Chlorophyta B8 Ciliophora
Mollusca Unidentified 1 E& Unidentified 2

AN 4.5 SesaraudatavnsinulunsEzemIsTe e R INsUN SN U
8170 ueU SaningTugisntl seninusieuuanan we, 2557 fudeunainu
W.A. 2558

4.4 nsAnwINITRAILIYaIRTEIzas I WadEUNLS YRR NN TNV

4.4.1 wrAwazanTEdUINAvaMBERZlnTUNTINYT

wALarSRsId A menyInsnT MY Miduifufodimnasufiow seuiraiousunau
el 2557 Bufeusainn w.a. 2558 sauionn 120 ¢ lnsfinwdnuarvevadauiudiidannsiinw
mailedeineg wui wesmslnsunsuemiiaugvenuensywing 8.10-14.00 WuRLAT AIWEITEN
Wieniady 11.24:1.27  wufilums SiwiindaBensewin 117.07-57379  adu dwiniaddeniade
293.91x74.55 n3u \Juneewneas 39 & vesnadls 79 f warvendifineuds 2 & Eiusadduiuginag
wavineidlelududentu fanmit 4.7) Andufesas 32,50, 65.83 war 1.67 auddy Soasdrumeiviiy
1:2.03:0.05 Wenaseumdnsdumassuiranaduasinailofeds Chisquare test (x 3 Asvduany

] U
< LY

Wody 95%  wudn desidunAddewmamiisvevesnslnsunsiuyiluseullifinnuunndieiuegiail

L o

dydAgyneeda (0>0.05) dulvgflunsasifioussnuvesnslnsunswwrimadisinnainney uaziliorins
Annssidnndumavemesiiguiivietimndenfoussuitafoutunnau we. 2557 fufeunanau w.e.
2558 wuin dnsdumAvamesasinsunTuvkiinuuenseiuegeiveddymeadi (0>0.05) (s

i 4.3)
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A15190 4.3 wAkazsnsdImAvemeEAsTnsuns I IVInNE It unou Swingsgisi ssuhadiou
SUIAN WA 2557 DuRBUAAIAL W.A. 2558

wowAl UM Pty dnsrdiuna Chi-square
G Ay (%) \wAE] : ey h
SuAw 2557 5 15 20 1:3.00 0.59
NUATUS 2558 6 14 20 1:2.33 0.08
Wwey 2558 9 10 19 1:1.11 1.76
fiquey 2558 8 11 19 1:1.38 0.70
dwnau 2558 7 13 20 1:1.86 0.03
fa1AY 2558 4 16 20 1:4.00 1.54
39 39 79 118 1:2.03 4.71

4.4.2 ssEznSWAILIYBIYaRaUNUSuRIasnsInsuNsIMYN

nsfnwszeznsfaiiiveswadduiugremesnslinsunsinviunaduazimeiiionguifiy
fegNYNABUAB TENTIFBUELIAY WAL 2557 Huiounanau w.e, 2558 wuil nesnglnsunsmenad
swegnsiaunvegadduiuiuieendiu ¢ szog As 1) szosivadduiugstliiiaia (immature stage), 2)
g :,’ﬁL“zjaé?lUﬁ’uﬁ:ﬁﬁé’am?{g (maturation- stage), 3) isﬂsﬁwaﬁﬁuﬁuﬁ:mﬁﬁgﬁuﬁ (mature or ripe stage)

ua 4) szezddesivadduiusvievanyly (spawned or spermiated stage) siail
1) szavﬁLﬂaaéﬁuﬁ’uﬁ‘é’a‘LﬂLﬂ‘%m (immature - stage) - LHuszei3udy Wwadduwug
meuafmmumsasﬂmﬂm (follicle) - invulueSegasrasadauiug udiivtnadn ivmwnﬂ‘uwumméa
\Reraiu (connective tissue) $113usiN vurleagsliunedld axfinsas1e oocyte ‘uu 1-2 1908 usill
YUIRaN 3unan young oocyte (mww 46 A ) muLﬂzfaaauwusmafmvrsm:m'samwauma (spermatic
tubule) Lﬂﬂ‘uu‘lummvaswwaaa‘uwus WslyuineEn ey ULeLBoI ALY (connective tissue) F1uau

N']ﬂEJQiS'VI’J'NV]E]‘U']L‘UB LLa:wumaaauwu'qsww spermatogonia aqmmﬂuwuwamwa (ﬂ"l‘W‘V] 4.6 B)

o

2) szoriwadduiugindusdy (matuation  stage)  Tuiwadduiufinendle wuda
qalﬂiﬁ‘uumLﬁumuquéﬂmuﬁuﬁu nilsraagelunun aelugalyny young oocyte
Wudrwauinn vawaduee cocyte Silanudardsadaau aswudu oocyte finmdiduues Haematoxylin
LLangWU mature oocyte 114 mmulmmmumﬂwmmaﬂamm‘uu ("l 4.6 C) dueadduRugwegny
wamwammmaumuﬁuanamwwuu mmﬂ‘luuwaaauwuﬁsz ¥ spermatogonia, spermatocyte,
spermatid wae spermatozoid 8¢ (nmil 4.6 D)

3) syerflwadduRufisoufiudl (mature  or  ripe  stage) Tuwadduiudinadiony
qaldvenelng) sitwesgaliv waziduludewaddutugssos vitellogenic oocyte Wi mature oocyte
TN WaHYBY oocyte annsauiuduadedlidanu uadianansany young cocyte Bnde (nwil

46 )  duwedduiudimainuvieinielvuinduinugudnandintiely  wuwadduiudsses
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LY

spermatozoid wuuuanegarsluresnarsvasvioinde widiaunsanuieadduiugsves
spermatogonia UNEi’JuagJ:ﬁﬂﬁ'UNﬁwiaﬁ”u%a (Wit 4.6 F)

4) szezUsoniwadduiugvievssly (spawned or spermiated stage) iussasiadduiug
Fanauasimadiognudessenlunviathideriendlathuds luwadduiuginadonuintwesgldunn
2N Wudesinmsanan (lumen) fisgmelugslalidaiausnntu uasaramy mature oocyte auMEDOgUH
wiludBinauies (nwdl 4.6 G) dnluwadduiufimednuiwadduiugsses spermatozoid lagnneludos
nanevewvisidegnudessently vhlviviedidefivunadusiugusnaianas fasiramsena (umen) fiog
mgluviedidariiulidany uaewuigadduiugsesy spermatozoid lutesimsinansiistuutiosas (nm
7l 4.6 H)

msfnwadaiifanunosnslnsunsnuvniiidinauds fe ffusadduiuginaduasmadelud
Wi (protandic hermaphrodite) Ineusnariaasgalawialusie young oocyte way mature oocyte
Ustufiueg wazdevinmsinansiiegnelugdlisnuwadduiudssey. spermatozoid agmsanans (nmil
4.7) Fawuluideunmou uasifouliguiou wa. 2558 Andudosar 167 vesvosnslnsunsmmiiduiy
dagrakevan Tnevosmelnsunsuamiiiwaedsiiwulunisinunilidssansenudensdmansnsdume
piwadly viesrezn IR YBLsadAURLUeRNrElasinalsvepazInsuNI N7



4 ar & ar =i -y | v
AINN 4.6 33Ejzﬂ"l"iwc’lm'l‘ﬂﬂﬂL‘I’JaﬁﬁUWUﬁ:LWﬂFELLE!%L‘WﬁLl.lﬂﬂﬂ%ﬁ@&lﬁ)%lﬂ‘iﬂﬂi'ﬁl‘ﬂ"ﬂﬂ‘iL’Jm@T’JU"mﬂBU
ar a L3 ] 1 = L7 =t =
WNINFTIVITIU TEMNUADUSUIIAN W.A. 2557 DILADUABIAL W.A. 2558
A - Immature female; B - Immature male; C — maturation female; D - maturation male
E - mature female; F - mature male; G - spawned female; H - spawned male;

CNT — connective tissue; F — follicles; T - spermatic tubules; L — lumen; O — oocytes

LAY Sptz — spermatozoids MW A-H vuaana — =50 luTaswns fidavens 20X

21
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Al 4.7 'watJm:‘l',ﬂmn'im*zrramﬂu,rJaﬁﬁﬂxmaéﬁuﬁuimﬂﬁuazmmﬁa‘luﬁ’aLﬁmﬁ'u
Uihemtuney Aavinasieg sl
CNT - connective tissue; F = follicles; L - lumen; O = oocytes way
Sptz - spermatozoids YuineAa =50 lulpsiums Masvge 20X

msfnwadaiinuil wesntlnsuns uwaiey vaen s R eadduiuglusynadey
Wiad (mature or ripe stage) waysvevUsonlvadduiugnsayUaseld (spawned or spermiated stage) 1é
naeavied wisziiviinasnntesusnsistulilusaziden Tasrunosaslnsunsuumedinisiauised
duiuglusrozadyniimnidieuivihnisni Wounmuneseglisseaiyiuiininiiande Weuwweu
w.A. 2558 Anluieuay 66.67 T0s@Nfe WaUANAINLS W.A-2558 uazieunainy w.a. 2558 Andudey
8y 50.00 Wit waywutlesiigaluifeusunen w.a. 2557 Andufesay 20.00 uasiinisWmusadauRg
lusserUsonivadduiusuniianluidounaiay wa. 2558 Anidufesar 50.00 sesmunde Woudamey
WA 2558 waziiouiunau w.a. 2557 Aaduiouay 42.86 uar 40.00 MNAU dURDUNMIEY W.A.
2558 linuvesinereglusvezdeniwadduiug (ms1eil 4.4 waznmil 4.8) dwiunesnglnsunsiuunine
definmstanueaduiuglussonadyduinnigalufouwwou we. 2558 Andufesay 90.00 589897
AB WWoUNUAWUS W.A. 2558 uaziApuliquisu w.a. 2558 Andusauay 64.29 uaz 63.64 MU Lazny
Yeufigaludiousunay wa. 2557 Anluiesar 6.67 waslineimuneadduiuglusyosdosiadauiug
wndigalufiousunau we. 2557 Andufosay 73.33 sesaunie Weunatau wa. 2550 wasieudaman
w.ri. 2558 Anluseuay 56.25 wa 53.85 MRy daudleunuaius wa. 2558 linuvesmedselu
svovUdesimadauiug (m5197 4.5 uagnmil 4.9)



A13190 4.4 ssEEnsiRugaRduTuguemenglnsuns WAL UTMenIUuNeY
Jningsnegiond serihaReutuanal we. 2557 Bufounainu WA, 2558

23

oAl seoud 1 seeud 2 seeeil 3 szeud a s
immature maturation mature spawned LN Vell
WU % UMW B W B MU % (51)
Suneu 2557 0 000 2 40.00 1 20.00 2 40.00 5
NUAMUS 2558 0 0.00 2 3333 3 50.00 1 16.67 6
LWweu 2558 1 111 2 22.22 6 66.67 0 0.00 9
1
fiquieu 2558 0 0.00 50:00—-2 2500 2 2500 8
damnau 2558 0 0.00 28.57 28:57 42.86
AaIAY 2558 0 0.00 0.00 2 50.00 50.00
73U 1 12 16 10 39
100% 4 py B szusi 4
o W% 1 .5:&::“7;3
S 8% | y
mgq [Jszuen 2
2 T0% y
vé 0% < B svuen |
]
[
2 5% -
§ 40% -
=
e 30% A
&
2 20% -
39
Y

10% 4

0%

§A.57

AN.58  1w.8.58

3.8.58 #.a.58

A
oy

fA.A58

AT 4.8 szezmaiauneadauiuivemeenglnTunTuvIwWAY UThie U uneuY

Jmdnasuginnt seniaieusunaun.a. 2557 fusieunainu w.A. 2558
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13190 4.5 53ﬂ%ﬂqiwwuq“ﬁaaﬂuwuq‘uaﬁwaUmgiﬂiuﬂiquﬂquWﬂLﬁU VIIUDTIVIUADU

Jwagsmegiond sevindeusunau we. 2557 Gudounanau w.e. 2558

WouAl eed 1 svaedl 2 suaeil 3 svardl 4 T
immature maturation mature spawned U
I % MW % U % U % ()
SuAL 2557 1 6.67 2 1333 1 6.67 11 73.33 15
nuALS 2558 2 1429 3 2143 9 6429 0 0.00 14
LU 2558 0 0.00 0 0.00 9 90.00 1 10.00 10
ﬁqmau 2558 0 0.00 2 18.18 7 63.64 2 18.18 11
danAu 2558 1 7.69 q 30.77 1 7.69 7 53.85 13
AaAN 2558 0 000 4 2500 3 1875 9 56.25 16
59U 4 15 30 30 79
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58.57
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A.A58

Seush 4

B ssovh 3

O sseedi 2

8 svevn 1

AR 4.9 ssezmafanwadduiugvemesayinsunswaniwadls vsuuethuney

Jwingswniondl seideusunen we. 2557 Sadleunannu w.e. 2558
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4.5 misAnwiatedwnndauiiinasenviinnuauyinivemesnslnsunsuena

451 AMAI
4.5.1.1 aman Anulusuas Usmmammuaaamwm gaumgil AnuAN USnaeendiaui
avanglu wazaudunsaiua (pH) yeimua
wamsmmmmanmaau'mvLausnqusuLaﬂwaamﬂnsuﬂsmﬂm’;i"mmmauammu 7.
2557 faABURAAY W.A. 2558 WUI1 ummaaaa’luw 123.75+21.96-255.60+36.72 \@ufun deadn
maam‘mvtfﬂusauUum’mummmuamwuamﬂmmaam (p<0.05) Tnefiddlutiedud  we. 2558

Ussanauieununius  wasieuliguisy v«aamnuunummeu‘lumwmaﬂ wagilrgegaludounanay
WAl 2558 (AW# 4.10 A) LuammmmaﬂmaammvLaamLﬂswvwmmauwub‘mqaﬁaﬁ’ummummauusm
YBIMREAZINTUNT NV WU mman‘umu*mv;,au,ammmauwuﬂuwﬂmqmﬂﬂumunumm‘vumm
auysalveeenrlnsunsmethalifoddgmeain (5<0.01) laefliduusyandanduiusiviniu 0.633
(m31971 4.8) namafie dlerndnvestmuaiinduasiinailvenduinouauysoivomesnslnsunsuen
anaq

amuilusuaasimzauinavnsudsmeenrlnsunsmunsainafeusuning w.e. 2557 89
WWoumanau WA, 2558 wuin ApuilUsswastaniddreudviasensrar barlunsiinm Tnornadvey
Tut29 57.25+33.18-106.30+19.16 - LgLRIng F9p U0 009y La’lusawummLmnmaﬂuamqu
YodAyn1eadin (p<0.05) Tngsgaliufoudvnn wa. 2558, uaz degnluifiounanau WA 2558 (Awil
410 B) Luammm"mIU'sau.aaﬂuaau'msLa:u'r;Lﬂ'ﬂ~v1mmauwuﬁmqammﬂumwumwamsmawaEJ
A£lNIUNTINYI WUN m'm‘[‘u'saLLﬁwaammLa'luuﬂ"nuauwuﬁnummﬂuummaummamaamv‘lﬂsmsm
4m (M152497 4.8)

USinaansuriuaseianaluii (155) Uinnvhsudemesnylnsunsmumsswiaieusunay
w.el. 2557 Sufeunanau w.e. 2558 wual dleoduegluming 35.00£10.61-65.57+22.03 fadniusiedns &
ﬂ%mmammuaaaﬁu’wmluﬁﬂuiauﬂﬁmmLLmnai’mﬁ'uasmﬁﬁaﬁwﬁfymaaﬁﬁ (0<0.05) Tpeflasingalu
WeunuAius we. 2558 uargsgaluliaudanay we. 2558 (AWl 4.10 O e WSinaasuriuasy
mwm‘lummqLﬂmmmmauwuﬁmqaamnummﬂuummau‘usmﬂuawaamvimmsmma WU31 USuaeans
Lmuaaamvxm’luuﬂuummauwusnUmmummauusmawaﬂmv‘[nsunsmma (371 4.8)

gamgivesimenuinavhiuidsmesarlnsunsuunsswinafioudunayg wa. 2557 fufey
maAN W.A. 2558 wuin friefeeylutay 29.08+1.49-33.91£0.52 ssAneaifea dspampivenimealy
soulilimnauansreiuegafiduddynead (0<0.05) Tneflawngaludeusuinay wa. 2557 udufiuty
mudduauiiirgegeluioumey we. 2558 udaantuiiidanadufeudiguey wenfufuluien

]
=3

damen we. 2558 Feflanuduudsmugania (1 4.10 D) dlethAgamafivenimeianniiasisi
AuduTusnsadfduadsiauanysalvemesnslnsunsiue wudt guvglvesimeiaudns
auduiusluiimmadenfuiuideiinanysalvesvesnslnsunswymediifodfymeadia (p<0.05)
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2

TneflindusedvSanduiusvinty 0361 (el 4.8) ndnfe iWegampfivenimziaiftutulusyiud
wangausinaviienduliauanysalvemesnsinsunsmuiiintudhe

amundimenimziauinariudsmesnslnsunsuanssnnafousunay w.a. 2557 fufey
panAY WA, 2558 wud1 Tanuduuusnuggnia Teefidnadeeglutie 14.75:1.26-22.50+3.34 dauluiy
du mmmmmmmmLa'lusauﬂummLmnmmuamwuamﬂmmqaam (p<0.05) Iﬂaummaﬂlumau
§uNAN WA, 2557 ummeumumﬂuwummaﬂlmmaummau WA, 2558 (nwdt 4.10 E) wevieany
Lﬂmmmmmm’sm3'1~Mmmauwuﬁmaanmnummummauusmawaamv‘lniunsmma WU ADIILAL
maqmwvtau.ammmauwuﬂuwﬂmqLmEnﬂuﬂumﬂ‘zjummauusmawaamu‘lniuﬂsmmamauuamﬂm
NNaEDA (p<0.05) Tnefiaduussavdanduiudvindu 0.313 (3797 4.8) nanafie Wemuduvenimeia
ddulussduimnsasssiinavhliafiauaysaluemesnsinsunsumafiuiuse

Usinmeandiauiiazarsluiuinarh fndsmesnsinsunsuumssninafeusuiay w.a,
2557 mmaummﬂu w.el. 2558 wuin diAedueglutag5.76+1.10-6.98+0.49 fadnfusedas FeUsuw
pendiauiiay ma’lum'luiauUmmmLtmnmqﬂuamauuamﬂcquaﬂm (p<0.05) Inesiagelugnsenitaiiou
nuanusiaReudmau w.e. 2558 Insilangegaludoudona LLazumm’LumwmaU W.A. 2557 uaz
.. 2558 Tagshamlulfousunag w.a. 2557 (aamni 4.10 F) devivsuasendouiasangluiuninses
awduiusmeadffuandaiinnuarysalaewmessyinsunsmyn Wi Uiinaeenduitavarslutlil
anudiusiusduianuauysaiveaesaginauns e (n31ed 4.8)

anudunsaiua (pH) -veshvsauinuisadsmosnslnsunsisenssrinafousunay na.

2557 fuflaunaiau w.e. 2558 nui danadueglutag 7.2520.26:8.24x0.11 Ssprandunsavaveni
ngialusauliinnuuansrsiuagrefidodifanieain (0<0.05) Tnsliigsludasanst wa. 2557 was w.a.
2555 Uszanauseuliguisuiiufounaiau Imaumaoam’lumaummau uazdldsanluieununiius we.
2558 (Wi 4.10  G) Luauf]mflmfluﬂ'smua‘uawmvmmam'i’a:mmmauwuﬁmqaamnummumm
auysolvemesnslnIunTINg1I WU ﬂ'numun'smmaﬂnaammzaiwmﬂuamwuﬁﬂummummauusmm
wounElNTUNTINYY (B157971 4.8)
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sA.57 NW.58 w.e.58 6858 A4.A.58 6.A58
Aoy

P g o (3 dv o =2
AN 410 aunwiusasuRgmesnslnsunTNeT We A - Audn, B - AW
Wsauay, C - Uiinuasuviuaseyismualuil uwes D - gaumgiiveni
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auAy (dauluwudqu)
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)

7.0
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vaely
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Jlaunia

NadnIudafng

6.0

o
a
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55

(

5.0

dYsuuasn

84
8.2
8.0
7.8
7.6
7.4
7.2
7.0

anuilunsae (pH)

5A.57 N.58 .e.58  31.8.58 #.A.58  A.A58

5A.57 = AN.58 13.8.58 1.458 . #.a.58 A.A58

5A.57 NN.58 W858  3.9.58 §.A.58 f.A58

P 3 S = « & o -3
A 4.10 (i) Aumwihuinahiudemesaslnsuns e We E - anudy,

F - YSunawean@ilaunazansluih wer G - amsudunsawa (pH) veui
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4.5.2 serusznauviiauazanuvuuiuvasuwasineulugtiuneu Swingsrugisnd

Han1IAnwIIRUsENaUTiinuelunasinouLs M Suveunylnsunsmv Ut uney
fwringsnugsondl sewhafeusuneu we. 2553 Sufeunatau we. 2550 wuuwasmeuRieavue 79
ana 910 5 Adu loun Division Bacillariophyta (laevmew) $1uau 52 @na Division Chlorophyta (awsed
We2) 7w 12 dna Division Dinophyta (aluuwarivaian) s 7 d@na Division Cyanobactena
(amswawmunmmwu) 417U 6 @na way Division Euglenophyta Unauaaﬂ) U 2 @na (151971 4.6)
«mmmwmLtuuwaaLLwaaﬂmauw‘u’lusauu‘luummLtmnmqnuamquusmﬂmmqaﬁm (p>0.05) lasifiou
Sunen we 2553 Sewuwiuvewuwasdmeuwingm  wdewihiu 370.67+109.54
waddedng uargeanlufounanay w.a. 2554 WAy 26,328.07+28,835.00 Wwadseans (Ml 4.13)
6'30LLwaaﬁmauﬁmaqaﬁﬁﬂaﬁuwunLL‘Liumnmaaﬂmiﬁnm leun  Skeletonema sp., Oscillatoria  spp.,
Ceratium spp., Anabena sp., Pleurosigma sp., Coscinodiscus spp., Chaetoceros spp.,
Cylindrospermorpsis sp. Wag Rhizosolenia sp.-muasu a’*auuwaqﬁmau*ﬁ’aaqaﬁﬁmsuws’nssmaﬁ"ﬂﬂ
wazasIINURRBANISANYY oA Ceratium spp., Pleurosioma sp., Coscinodiscus spp., Chaetoceros
Spp., Rhizosolenia sp., Thalassionema sp., Odontella sp., Thalassiothrix sp., Ditylum sp. uag
Bacteriastrum spp. AMU&61U

dSuunasineudainuisnun 25 gy 290 9 Inidu 1¥usPhylum Arthropoda $1uay 10
ngy Phylum Ciliophora $7u3u @ ngar Phylum Rotifera §1Wau 3 ndy Phylum Mollusca §1unu 3 ngu
Phylum Cnidaria 31 1 figu: Phylum Ctenophora: $7n1 1083 Phylum Annelida $1w3u 1 ngu
Phylum Chaetognatha d1uau 1 nay waz Phylum Urochordata $1uau 1 ngu (139l 4.7) ey
wmuﬁwaaLLwaqﬁmaué’m'E’LuiauTjﬁmmuﬂﬂrﬁhaﬁuafjnaﬁﬁaﬁwﬁ’mmqaﬁﬁ (0<0.05) ToaiRouUSUNIAN WAL
2553 ummmnLtuu‘uaqnmaaﬂmauﬁmmaﬂ wdgwiniv 184:00+31.53 wwaddedns uwargeaaluiounaiay
WA, 2550 lRBWINTU 3,308.97+2,394:55 waddeARNs (Dt 4.13) mu,waqnmaué’mnawum’uwumuu
WINPABANISANWT  LALA Cyclopoid “nauplius, uae Copepeod ‘madanu muuwaanmauammauwuﬂ’li
LLWiﬂ‘)“”\ﬂEJVI'ﬂ‘ULLani’Ji]WUWa’aﬂﬂ’lﬁﬂﬂ‘lﬂ’l iA-Copepod,-Larvacean, Codonella sp. &a¥ Tintinnopsis
Sp. ANAIRU

Wethmmmuuiuresunasineuituarunasineudniindinseinuduiudmeadatue
stiauanysalvemeenslniunsmen wui Liflanudiiusivadvilauanysoivemesnginsuns
717 (97197 4.8)



‘J [ o 1 ] £ 1 a =Y
A5 4.6 DIAUIENDUIUALATAITUNUILUUTDILNAINABUNY (lwadnodns) USaunsy
wegazlnsunTuvMlugntiuney Ymingstugsond seuiafousuia
W.A. 2557 fupBuRaIAN W.A. 2558

oAl
ATy ana 5.A.57 NW.58 w58 i.y.58 A58 @A 58
Cyanobacteria ~ Anabena sp. 1519.40 168.53 1,873.08
Cylindrospermorpsis 2,055.45
sp.
Merismopedia sp. 17.40
Oscillatoria spp. 3530.40 6992.0 1836.00 1,860.35
Richellia sp. 0.67 45228
Spirulina sp. 8.00 8.00 5.47
Euglenophyta Euglena sp. 1.07 0.40
Lepocinclis sp. 0:13
Bacillariophyta  Actinophychus sp. 7.33 71.00 1.07
Amphipleuro sp. 2.40
Amphora sp. 2.67 2.67 0.93
Aulacoseira sp. 6.67 933 38.67
Bacillaria sp. 39:33 146.67 2.00
Bacteriastrum spp. 5.00 6.00 8.27 547 24.60 0.27
Cerataulina sp. 1.33
Chaetoceros spp. 29.33 139.33 2113.47 23.20 85.80 5.80
Coscinodiscus spp. 22,67 126.33 29.60 72.00 36.87 2,224.24
Cyclotella sp. 2.00 1.33 6.13
Cylindrotheca sp. 1.33 1.33 0.67 941.33 6.63
Cymbella sp. 1.33 0.67
Diatoma sp. 2.00 1.67 31.73
Diphoneis sp. 5.67 7.67
Ditylum sp. 1.67 1.00 24.00 8.60 0.80 160.24
Entomoneis sp. 0.67 0.13
Eucampia sp. 8.87 2.07 48.14
Eunotia sp. 1.33 1.00
Fragilaria sp. 2.00 2.00 1.73 31243

Fragilariopsis sp. 2.27
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A15197 4.6 (s8) BaAUsENBUNALAEAMIMUIWINTBIMNAIRRBURY (Wadneding) USm
wsuveenslnsunsmynluentuney dminasugssll ssviaieu
SUNAN W.A. 2557 fuRBUsaIAN W.A. 2558

WouAl
At ana 5.A.57 nw.58 w.w.58 §l.e.58  4.A.58 @A 58
Bacillariophyta Frustulia sp. 1.67 0.67 0.27
Guinardia sp. 2.27
Gyrosigma sp. 4.33 7.00 8.33
Hemiaulus sp. 3.67 4.67
Hemidiscus sp. 1.27
Lagerheimai sp. 1.33
Lauderia sp. 1.47 1.80 5.68
Mastoglora sp. 1.67 0.67 2.67
Melosira sp. 2.00 3.67
Navicula sp. 3,35 5.33
Nitzschia sp. 7.00 36.33 49.27 107.60 12.77
Odontella sp. 1.67 9.33 17293 — 723.67 21.93 63.63
Paralia sp. 160 1.87
Pinnularia sp. 0.13 0.13
Pleurosigma sp. 13.00 45.33 400.40 11017.40 .1,281.13 21.76
Podosira sp. 1.00
Pseudo-nitzschia 29.73 0.53 30.87 8.60
sp.
Pseudosolenia sp. 977.07 © 14.33 4.73 15.69
Rhizosolenia sp. 6.00 28.00 1396:13 807 8.33 187.36
Rhopalodia sp. 0.27
Skeletonema sp. 116.67 63433 21.73 10,142.27 10,416.37
Stauroneis sp. 0.13
Stellarina sp. 1.00 40.95
Striatella sp. 1.27
Surirella sp. 60.20
Synedra sp. 44.40
Tabellaria sp. 0.67 0.20

Thalassionema sp.  9.33 98.67 36.40 24.93 0.93 925.64
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M13199 4.6 (iv) BeAUsEneuTauazAMNUIINTBIUWaInauY (Wadsdedns) Ui
vhiuvenslnsunsunlugtiuneu Swingsugiond sswiadeu

SunAu .. 2557 DuBunaIAY W.A. 2558

WiauAl
AT ana 5.A.57 AW.58 w858 168.58 @A.58 A58
Bacillariophyta  Thalassiosira sp. 196.93
Thalassiothrix sp. 6.67 15 124.27 17.07 3.73 144.86
Triceratium sp. 0.40 0.33 1.33
Trigonium sp. 1.20 0.20
Dinophyta Ceratium spp. 96.33 11,083.33 17.33 1.87 25.67 143.52
Dinophysis sp. 2.00 1.67 3.87 131.20 1,289.06
Gymnodinium sp. 1.33 393
Noctiluca spp. 8.47 2.07 98.18
Peridinium spp. 36.60 107.67 41.87
Prorocentrum sp. 133 15.27
Protoperidium sp. 1.33 2.00 1007.73 1,893.53  3,874.45
Chlorophyta Actinastrum sp. 0.80
Chliorella sp. 79.40
Closterium sp. 1.33
Eudorina sp. 1.00
Golenkinia sp. 0.20
Haematococcus sp. 1.33
Micractinium sp. 0.13
Pandorina sp. 2.00
Pediastrum sp. 4.67 293
Scenedesmus sp. 1.00 6.33 7.87 0.53 2.67
Trachelomonas sp. 234,73
Ulothrix sp. 0.80
3 370.67 12,365.33  8,958.40 12,245.60 17,044.13  26,328.07
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Asefl 47 edusznauTiiauazATIMILILYBIINaNnEudRT (wadsedns) USaamsu
vegmzlnsunTurluetuney Samingstwgsond sewinadousuinau wa. 2557 G
ADUARIANN.A. 2558
wiou/l
g nay 5A.57 AW.58 we.58 §.u.58 dA.58 @A 58
Ciliophora Codonella sp. 9.00 10.00 8.40 127.13 0.13 175.68
Codonellopsis sp. 16.33 18.33 33.27 347 12.95
Favella sp. 7.35
Tintinnopsis sp. 12.33 14.00 25.07 64.33 166.33 26.74
Cnidaria Hydrozoa 0.67 1.67
Ctenophora Mnemiopsis leidyi 0.13
(Agassiz)
Rotifera Brachionus sp. 0.40 74.13 71.07
Rotifer 0.67 0.33
Trichocerca sp. 0.13
Annelida Polychaete larva 6.13 18.20 16.92
Mollusca Bivalvia larvae 9.87 10.87 2.80 496.36
Gastropod Larvae 12.53 6.20 3.47 8.31
Veliger larva 2.33 7.00
Arthropoda Bosminopsis sp. 0.67 0.67
Brachyuran larva 0.67 1.33
Copepod 136.67 935.33 83.47 449.47 269.33 737.78
Cirripede nauplius 105.93 21.80 32.79
Cyclopoid nauplius 136.00 856.87 513.67 1,380.23
Daphnia sp. 1.00 0.67
Harpacticoid 114.20
nauplius
Natantia sp. 2.00 2.00 0.13
Moina sp. 0.33 0.33 8.27 0.27
Shrimp larvae 0.13
Chaetognatha Arrow worm 3.60 0.33 0.27 0.37
Urochordata Larvacean 1.33 13.67 17.20 106.13 11.13 267.84
pIeY 184.00 1,005.33 296.67 1,849.20 1,010.73 3,348.97
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sA.57 NW.58 13.8.58 flu.58  &.a.58 7.A58

=
nau

o i < = ¢ ¢ a g &
AN 4.13  ARIUVRLLYBILHRI B URYIasIWa IR UdR USRI SIE s evieeReln sy
nTmYIlugIUIURBYR FIVIREIINISIH STRINFaUSuaN w.A. 2557 i
\ABUARIALN.AL. 2558

A1l 4.8 anuduiusTyineAdriinEysalvemespsinsung ey nuladems
- v a ¢ & " o
AUATENUTNAVISIREMBEAZINTUATINY I IYNIGIBUEUIIAY W.A. 2557
faiaunanmu w.e. 2558

Uadvdauandon AlirNENY
Adn 0633
e gPYRIEAITEN 0.037
Usinauensuviuaseivasluni -0.052
aaumgi 0.361
ALAL 0.313
USinneendiauiiazangluth -0.018
anudunsaiua 0.177
Tumsn -0.247
poilswoaiin 0.583
Aaolsiadieo -0.435 "
UWaInaUNY -0.201
uwasrmeaudnd -0.110

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).
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uni 5
dyduaziansalnansinen

wanAnynsiiyiviavemesnesuaslnsunsm lugnthueeu Jwiagsugs
siflundell wud vesflenmnisewing 7.189.13 wuRains Tmnmemsgwing 9.50-13.06
wuims ddndifsstumsinmuesiugr (2537) wudwessrlnsunsuumfidnulustathu
nBU %’awi’ﬂas’lwg%ﬁﬂﬂ flmuemsening 4.45-14.36 wuwes Saduvueiiwadduiuging
W *maamasuwmmsaauwué’tﬂuﬂmmamLLm 1 Bl wasagnsasysalvasgniiug
Tuegiunnavesieusifudie i veefiileny 2 ¥ awnsaudesieadldldunnimesunsud
o1y 1 ¥ IﬂaﬁssmjmwwasmmmauyimLWﬂLLaxwauwuﬁ:‘meaumaammﬂ g IuluY gy
mﬁwﬁmnmﬁuﬁm%a‘tmmﬁwaawawé’aqgmahj (@antasoninennsmad, 2546; Ssuae
Aoz, 2549) Fsannisdnuiluasil wud vesaglnsun sy diadviaimanysalgaludag
sewhafounuaiusiafeuliguieu, we. 2558 Tagludeutmeuiidgeian waludou
Sunau we. 2557 Teeniiga aenadestuNsAnYITasETELAYALE (2549) Wuth wemyTnsa
fiendofinnuanysalgadudisssrdiafieuninaiusiafiounsniay we. 2558 Fwmsetutaed
vraﬂminsuumswmmmaaauwuﬁaﬂ"lmyU:Li}smmuimmumﬁumulmy wavudueglussee
Liuﬂaawzjaaauwuﬁ uarilpngnlutdimeusuey | flfouiniauvesdidaly dndudion
uq feeudoneufafioungainieu devvialienumysalidouda uiausanuszeyiaun
vougadduiuganlvgeglussoadyiind wagszasldoowadduiuiuisdinld Fadululs
AdilnnuanyselvesvasnsInalildtusgfussariannnisveseadduiug  wioghdlsfnu
fureduiimwauysavemesnsinsueneslslfiusgivssosinunnmvensadduiug us
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