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Abstract

The research and development to increase seaweed productivity through the use
of bioextract from agricultural and fisheries raw material to replace chemical fertilizer
revealed that bioextract from fishery were more nutrients than bioextract from
agriculture. This research used three kinds of seaweed, sea lettuce seaweed (Ulva rigida),
sea grape seaweed (Caulerpa lentillifera) and Gracilaria (Gracilaria fisheri), for increasing
productivity study. This studies founded sea lettuce seaweed which added with
bioextract from fishery raw material, the ratio of 1:10 to increase highest productivity and
were significantly higher productivity than the other ratio at the 0.05 level of significant,
sea grape seaweed which added with bioextract from fishery raw material, the ratio of
1:100 and 1:1000 to increase highest productivity and were significantly higher
productivity than the other ratio at the 0.05 level of significant and Gracilaria which
added with bioextract from fishery raw material, the ratio of 1:1000 to increase highest
productivity and were significantly higher productivity than the other ratio at the 0.05
level of significant. The results of this experiment showed that the bioextract from
fishery and agriculture raw material can replace the chemical fertilizer and to make the

most value of waste from fishery and agriculture.

Keywords: bioextract, seaweed, fisheries raw material, agricultural raw material
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YenTelAvianumialinienisinuasiliisiairnneslslinarsun dudaniivssloviedns

= I ) o Aay v a 4 8 a A 5 o o - Y 1
wmadnasanila Faludagtuiilafinsndndeundinwnsetadndininienisaiuegis
WSV

A10819U8U NN TBUNENAYINN

1. gnanaly

fwnnvila 3 dw dinavienniinng 1 dw lnedmdn W gasinadadnaztl, gns
waindnnig, gasunainingy, gasiatadnds, gastatadnluy, gasunadalaudning Ju
F
minnuda 1-2 dw mansenindnig 1 dw lngdmidn W gasuiaiaaindan,

o A

, Y visednddu 9
2. gnsgasluy

fwnnvilaamizaenuazia 3 @ nindianavieuinia 1 @ lagdmidn Wy gasi
afnfinnes, ansuradndule, uzazne, aonamses, aby, aud, uxs uavaenlyd, waldlsn
WINUYNAUEAS

3. gasanslauuasdngiey

Ayayulnsynaila wasiivnsadinuazsavy wu @z, e1gu, 39, 91, aglad udu

Mog1eansaesluuTu
1. Ygagne 20 Alansy
2. WANes 20 Alansy
3. Nae 20 Alansu
4. mdulzsa 10 Alansu

5. 4IRNanIanNINUIeIa 10 Alansy

miinswludmdnuiulszann 15 Su wondruiduinadadiniwluaanunialy drui
<3 ) [; Y oA
Wunmnihluldlauduieg
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megegnsnily (Uan y viey nsednidu )

1. Uan, Y, vioe visednidu 9 50-100 Alansy
2. 41MNanIBNINUIANG 50 Alansy

N InTudImdn wiwdssunm 1 ey U1lUlY Inelrsiuduszuudn wsedanunialy
500 @FseuU1dzaIn 200 AnT

iegegnsayulnslawuadngity

1. NMNe1RU (818, 81TU) 30 Alansy

@ a [
2. UDTLLINN 50 Alansy
3. @¥ian 30 Alansy
4. azlasviau 20 Alansy
5. Tueunen 10 Alansy

winsuiuludmdn lnsdrdagianuaumursedeslviunan lagldinsasuatatudingdn
suiuludwdn wiudszanm 1 ey ihdnnduhadinunmuielauuasdmiinuanudndu

ug51 938 wazanla 101dvnd (2544) AnwuTunalulngiau weaeda uaglnunaldey
Tudhwinanmannsiinfivuasdnd 6 3 Tiun Tau 9wqd fadas neuan 14lA uasvesived
fiflszozgnarnsninle 30 Yu nuiviinalulasiuiSeindeslumnliud a1ues fdas Tau
&7 nooLos waznalan Usunauviniusesas 0.0045, 0.0235, 0.1408, 0.2638, 0.4056 wae
0.4708 nmid1y Usinausleavledadosanntesluinnlaud Tau ddas 91uq3 14lA wevan uas
veslwe3 Usinauinfudouas 0.0245, 0.0298, 0.0354, 0.0586, 0.0617 uay 0.0781 AWARY
duvtinalnunadoniFesnndeslumnldun 148 vesived 91uq3 Midas lau uagnadan
Usinauyiiudeeag 0.0100, 0.0108, 0.0250, 0.0318, 0.0365 Way 0.0667 AUANY

'3
v a

An3dnG gUIA wazanz (2506) Tdmpaaailousulmansusiotnmuesuyy
RTINS 9. v0uuiy nuirhuindanmiviiasigemsiulasiau weoaeda was
Tnuvadeusnnninfesas 1.0, 0.5 uaz 0.5 muddu dethimiindinmlunnassfuingsiu
pFesiug Inauugioisy wazdrlnevmiugedan wuimbminGanmiviindies 2 dUaw
wiivszAvsnmiian Tnelinandnifiutuidosar 50.94

anduideineemansuazmalulaguisUssmelng (2545) Ussiliunanislduselesives
Saqundoldlaun mnmgnouainmsttaiuds suihasaiinansenudeinsugia Tiud Wy
nsanAlddrsvennuasniuieussrsuialulunisdeteiniiniodiniw nansgnunisdany
Lo Wunsléarirdiiinusslevd awnsaadefanssuluaiaseu adanu uazselaliun

a

YUYY HANTLNUATUALINGOU Lakd Jedinmigaunsdniuselevi Jeasyieusuusenuln
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o
v Y a

auysal liflansiivandng vilindedusininisineasuaeadenadndauwaziuslan waganunsald
nawnunseldsiniulendila

2.2 @%318NSLaNUINIIY

auTenzlaniiunideluassdl laun @awsienuus (Gracilaria fisheri) @1M39ENNG
newd (Ulva rigida) wazausiewisedu (Caulerpa lentillifera)

2.2.1 @ws8wNu (Gracilaria fisheri)

amsonNLg Iuameduas egluidulslalug (Division Rhodophyta) Aanalslalud
(Class Rhodophyceae) Togvatsana (Genus) anansndanse wulalumarewivvilan lu
UsgimnAuauaiusnIngs wazawinile nuludsewe®d wonsnile Us1@a #15LauRun AUl
Findln a1lun uag U mMeesinuiefiansanulaiilulssmeanssowinuazuauin
Tundvglsy wuludssinenSama uesing 3nd dasiea wazdngy vivueninmululssina
n1u1 Miveeawsidenvlulssinaiiduaun awlunive@enulalunateuszma  lawn Ju
Tawdu Gu viaUvua sade Buidle wazlne (@sis J5is, 2543)

Tudszmalnenuamounaldmlilugnine wasdsduniiu daduamiefiaue
MAATYEN mmmmlﬂLﬂuamamlumswamwumwLsamw agarl@ #111 agar Hilinan
ALy TaRumuneds awmwmmaﬂmmwawwmmmumm wagnanovinfidunden
v3lnevianelunazuontssna (nen a3ulune, 2521) amsefifienudidynogaainnssy
mMswamuiiegyatsanesiug wazideFonaumesiu wu luuszmalne Bon amsenuuns
AMTIEVD AMTIBVINTN 138 AIMTIETU AIMIIENUUIETUNTNTEILOY ALY $UB30713 INng
WATNIUAYNTIUGY LU JIMIAATIA TUNYT T2ead ¥aUT UTearuAsTius Yuns a31ug sl
fings avwan s¥uss Unnnil wagussia (mayauaivu daulusus wazaud Idesassa, 2511
919 Tu a3s 31, 2543) aruannazdulutinafulunse dnsdseamsensalvu
n3aBeinululsemalnguassunuametugamaenzialnulueilveaiuny fusenuay
nzTuan Tuialmzieduaduiivatssin uarfinsuioineimansuaad 13 wia laun
Gracilaria bangmeiana, Gracilaria changii, Gracilaria edulis, Gracilaria euheumoides,
Gracilaria firma, Gracilaria fisheri, Gracilaria irregularis, Gracilaria lemaneiformis,
Gracilaria minuta, Gracilaria percurrens, Gracilaria saliconia, Gracilaria tennistipitata Way
Gracilaria textorii (Meyaunw dalusiun, 2536)

anYULN2 UV IETIINNUIS

mmwmuwﬁﬁaé’a&g@mqLUuﬁJL"%msn’; NIINTEUDN NAN MIOUUN BIULN N196A38Y
wWulauiala 2 919 A mnaimmuimwzjaaﬂmwm (Aplca Cel) WATNITWAN  LYUIRIN
AUV (aﬁm 91w, 2543) maL'ssmLLmﬂmqﬂummmamuuavaﬂwmvmaqamﬁsJ WU Uevie
LTJWUE]?{‘LJ"'] 3671 @180 TUANLIWIARIBIUINIG 138N @IWTIBWINI auNnyilia
Suusennule viseuunaianqu 39395811 M8 (ﬂqm‘wa maummm 2545) @M
N3N LﬂummwaummﬂﬁwLLauaaummmmulU IR uAAuAI-M uAT 1A un- mma
YUW 2 LU UAS-139 W1 WD indes viseld gemnunsasdudhaalug /1 o sidethana
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AmEIveTTadadun 4.00 WURLASAT 3.50 WAs LﬂﬂN’lHﬂUEJﬂa’l\igl’jﬂLLm 0.500 ©i¥ 4.00
faduns (Lee, 1980 uaz Santelices and Doty, 1989 819l g3As 35911, 2543) 59A01)
W30ansd Usenaumenaslsnaa 1o aaslswaa A Alsiiuvesn 1wy wean wagiunl — AU (a
- and B - carotene) wwulnaaivaeyin lawn gmdu (Lutein) Fousuiiu (Zeaxanthin)
Tleanuwuiiu (Violaxanthin)  Hlauwsufiu (Neoxanthin)  Wagn151WsUAY (Taraxanthin)
uananidaiilwladau (Phycobilin) wwu a15- lWlpdsiiu ens- Inlaleeniu 3- eealalula
Taenfiu wWus (Meyauniwu auluwus, 2527)

AT 1 SNTUZVBIATNIIENNUN

N1TUNINILINYVDIATNINUNNUIN

amswananstdaniefiunsnszarseyialan Vieluwasouuazivaougu Suszanail
YN 160 YA (Norziah and Chiang, 2000) Tuﬁssmwammmaqaﬂﬁ%mL'%&J%Uimgag
Unanhiu - damesuinuiogliinaonnat lnsasnuinizegfutanldn wu Wienves
nTIanse vieeglludaszluiniziuinglag e amsieanansi@anseuievia Ly aie
#ug Gracilaria fisheri anansauaiyiulnoguinad ey Saduthnsosuaziudy dhny
mzdusn  lu vsvsainauegluleauway fuddiamseanansi@ansedvuintulngmi
auedtma unuseianunetadiarueaie 90.0 wuRiues waraunsneylangiatihdnn
120 wesle uazdannsadanssideuadeluineadng ws1edseingutin Phycoerythrin
(8nws A3sUas, 2529)

dmsululssmalnenuuwnsnssngegnuweiliweseninewaslamaynsduie  wu
JnInNTIA JUNY3 58803 YaU3 UTeAIUATTUS YuUNT d31945511 Winge aswan szues Uannd
WAZUIIZIE (NEYAUNIYY Aaululue, 2536)
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A INSVINVBIEMTIENUUN

amsgananITaieiwsiauuUaduIEIeuiing (Gametophyte Plant) fiusuldl
fuwe (Sporophyte Plant) I@Uﬁé}’uﬁmez‘ﬁﬁg@ﬁLﬂuﬁuﬁuﬂumﬁmwmﬁa savu Tuniladused
3 aladety duis 3 wledsuiednuusmilousunndssns  1estinvesamsieana
nydanieeenidu 3 929 (NMeyaunwl Saulunug, 2527; ousd 35m3, 2547; ep NINTAAA,
2549) ffal

1. szazunillallél (Gametophyte Phase) fe Fas@inlusiumauaziumeidle duine
Hasawanauiuinitondt aesuiigy (Spermatium) wagsunalilsasuwadduiuginzendn
AslulnLiley (Carpogonium) NSNANLARUUSAUNALE

2. szugm1sluaualslid (Carposporophyte Phase) fio 439naIN1SNaNvaugad dUTUS
wiedfuwaddunug wede wasdinmsiawisudunszizales (Cystocarp) Tanvaziluly
nauq  vwawiiudunye  Aeluauivesiumads  anglunssiizavesianiluales
(Carpospore)

3. syavians1aUelsing (Tetrasporophyte Phase) fin gasfimsluaUesiiaUassanidu
auldfiing  wiosumaTalelslwd  (Tetrasporophyte  Plant)  dullagadrumnstaves
(Tetraspore) Favzsandusiunay uazimadvogisasving fu

E]\‘iﬁ‘l.]’i%ﬂé]U‘VI']\‘iLﬂﬁLLaZQmﬂ"]ﬁ’]’i’e)']%’]’i‘UBxiﬂ'liﬂil’]ﬂwuu”l\‘l

amsreidufivduinfistulufoammansemnsiinyeddeans wu iHuundweddusiu
nsnerdlu nealuduiilidudn Senfiu ussn wasdeledneg wenaind luamsiedad
adlulawnsndedningiindusnanlsdieulnlluszuudesemnsvesnudliaunsndesls 39
Huunawosanndeleflimdanue iuiinvesmaiamsealdusglovflusuuuusiieg oens
1NN Lwimzﬁ?uﬁmmqﬁﬂizﬂawmmﬁLLazﬂmﬁﬂmmmmmami’]aﬁsﬁua&jﬁuﬁaLL‘Uiﬁm 9
un efliavesamsne uvash anmuwanden g9nna uargmuunivesth (Mabeau and
Fleurence, 1993)

AN5UDIAUTENBUNLATILAY ﬂmmmimmimm VDIEMINYHUUNITAL TS 1509
¥y warAny (2549) lEvinnnsAnwinisiasamiieniunaiieiduendnniadenlmidmiu
F1Uszatutlus e Saniadanni  wan1sAnwiesdusEneunLall LATADIAN
A159MMNSVBIAMTIBHUUIS U @1US189105550RTUSUINANNTURaL LT A 8.10 way
3.85 ASUAD 100 ASUUNMINLI ANNAIRU dUaIMIT1891NNSagsTUS I uANLTURa LY A
7.95 way 2.94 ASUMD 100 NSUUNMTNWIAe Anua1au d@ruusuialdsiuluansieannsssuwn

1 d’l 1 a0 Y a o = U 1 U 901 U v
LATANMINEANNNNTALS WU TAlnalAganY AB 7.47 way 6.30 nSuA 100 ASUUNAUNLIA
ANUANPU ENUSUUSUIUOINULN @1US187b91nsIsUTIRTUSUNONTe8NINdMs 87 lA1NAS
e A9 17.5 wag28.0 nsuda 100 ASUUIUUNLAY A1uaIfyu M15199 1) TuvmeAuSuimuans
Woleyanum naunuldn luaInsneansssuwftusSuI@sE e leanuaANINAIN@InIN8NNNNg
X a Y v o @ v o w a A e P i
\Hes AR 63.8 War 51.1 nSusia 100 NFUEIMINWYAY AINEIRY (115097 2) wagtile@Anwdannen
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A5V 2 unas WU fvSinansmeviluisndusestsmennag fu leud
Valine, Leucine uaz Isoleucine Wugu (151971 3) navduSinunsaeziludildsniusesianie
sinee) fu léun Alanine, Aspartic Acid wag Glutamic Acid Wugiu (1157991 4) n1sAnwUTune
wisgluamiet 2 wids wuh Swumadeuwezeaslsflutimureudnags saiaiiugsn
¥iindu 9 fe Wy weaiduy wearesa loien wazwundi@on WWudu (59l 5)

A9 1 93AUTZNOUNINLAIVOIE U8R (Gracilaria fisheri) (nSum® 100 ASL UILIN

WiA9)
EJ\‘iﬁ‘Ui%ﬂEJUVI'NLﬂﬁ #1U318AINTITUYR ’s‘l’]%'z‘l"lﬂi‘l’]ﬂﬂ’lilgﬂ\‘i
ALY 8.10 7.95
TUshu 7.47 6.30
Tugiy 3.85 2.94
L 17.5 28.0

U STANT 1599978 wazAy (2549)

A13197 2 Usunauansiiole (Dietary Fiben) luamsnenuuns (Gracilaria fisher)) (n3usia 100

nfuthuidnuste)
winansidole AI%38AINTIIUYVA AABINMNIEB
ansiileloavun 63.8 51.1
ansfolediliazansh 11.0 12.8
ansoleflazaneii 52.8 38.3

PUN: STANS 1599978 warAuy (2549)
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A15199 3 Usuaunseesiilusnduluausienuuns (Gracilaria fisherd) (RaanSuse 100 n3u

dminusi)
nsnaziiludndu #1%318INTITUYIR AMEINNTLE
Arginine 0.0900 1.14
Leucine 0.290 0.750
Isoleucine 0.210 0.550
Lysine 0.180 0.400
Phenylalanine 0.200 0.600
Threonine 0.190 0.700
Valine 0.260 0.590

37: SEANT 1509978 wazAuy (2549)

A1519% 4 USinunseerdluldsnduluamsienuuns (Gracilaria fisheri) adnsusia 100 3y

Brminuis)
nsnasilulaisniuy #1318 ITUYA HMIBINNSRE
Alanine 0.360 0.760
Aspartic Acid 0.500 1.14
Glutamic Acid 0.580 1.18
Glycine 0.250 0.710
Proline 0.170 0.430
Serine 0.200 0.680
Tyrosine 0.0800 0.400

37: SEANT 1509978 wazAuy (2549)
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A1319% 5 USunauussaluamsienuuns (Gracilaria fisheri) ((adnSusia 100 niusia

14

UMINUIAS)

w3510 HMUI1LAINTITUYIR AMIBAINNILFES
Ca 182 82.0
P 245 237
Na 438 165
K 4,389 10,794
Mg 303 485
Fe 61.0 90.0
Cu 0.300 0.200
Zn 2.20 0.700
cl 1.89 1.86

37: SEANT 1599978 wazAMy (2549)
ANSLABEMIIUNUUNY

amsenuusasasaiulaldtiilodedudenu Tnaamsteduiirunisdedn’
iy fanand widetaingmsnn wuds Jadefiddylunnaiyiulavesamenunddun
aranduuas aeluanatannsodeddinmudusaduiisiidsoudiene fusgfuriinues
@318 WU Gracilaria comea anansaaiaiulaldafininuduuasmag 100-800 pmol photon
m’s wasiioauduuasanni 1,000 pmol photon m’s ' %é]’uégqmim%zyﬁuim (Dawes
et al, 1999)

ANFIAYVIAMTIENNUNY

amseRuwng ansatunlgusslevilugaavnssunne 9 Nifeivemiswayly
Wenduems wietdanuslaalalaenss wu iluaanlignudidr Fudufidenuslaauin
IngamzlunaldvesUssinelng  nsigynyadulisuduniulsenulugiananiaiodason
Wesnvivsanduvieuagliidndeumdeillieieuiuiuusemuieindus (Sefins 15eadi

LagAMY, 2549)

avenuusasai luuUssuilundadueiomslivainvaiseiia Wy a1msieudy
Usesa wuned leidn lean3u uey we gU éindenlnuan And ¥1den weesua wievudy
amedadiafodundndusiomsifioauamls  esnamiregaulufearseimaingg
wne wu Tsiu Inndu indeus wasdely Wudu Tusueramnssuemsliiluingiuiie
wandu Tagnisdanliidu Thickening Agent lunsviudnsdnug lugmanvnssusnudug Lu
Tnauluemsnszloadletestuatunanlulnl 1Tos Dvhlidlalinnaznou lHiadeuin
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amsutnds wonani Seldviwandaeiau q 168n Wy nandasiniosdens [inauesy uas
dhfuniin wandueidmenaznszany Wudy dvduusvlovdvesamsslugiunsunmd de 19
\HunmautRivnae 1wy uinnudulaiings Tadu vaemdenuds thgsaues Snwlsanszimng 1Ju
g152Une wilsAranan aldbredniau 3adnwnns desniau 15adiu wagviuaUgaiuen wse
Huesdmsuiaauadise (sefing 30 Ly, 2549) qm/’hstﬂﬁmmiwaLgmé’mi
i T duownsveathdediy (@nus uassesdu uazame, 2506; NI RO LavAnY,
2546)

2.2.2 @msgrnnianzta (Ulva rigida)

Aaa a

amneinmangialduamiengiavdanileniditer donvazuduluuining Tundnaane
Tudnnia Fusendt amsednniavsia Fedlawinsawaruinanuinfeddesiiendesganssmil
uiuUn 65 WwURAwes dn1ssydvlalaensuissaarsluwuinitaazuuleny Juueendu
| = = | a{' P o i PP a 51
WHULAZIlTEURURYNTIVOU (MWW 2) Heandyi3end sea lettuce {iTe Inenmansin Ulva
rigida (355041 153MuavAY, 2552)

AN 2 SNBULVDIETINIIYRNNIANLLS

LAAINNUEINSIRNNIANE

ANMINYRNNIANE Lamwmmq@maumwu“lumnmmmma@ ‘L!EJﬂ‘U’]ﬂHEJ\‘iWUﬁ']WiIWEI

fnmansatunumeimsavesdoingiin Tnsameluiiuiudmdmenadd awoviai
GzTuUuUuagmawqﬂaaamummmaauwuuwmﬂmLaLLammqamuwauLamammémaﬁla
FwfamseldfinmnasumndssamiednnianzeulflumanisdenansSaedh waeie
wiiuguesvuiiefuewmsuasthdaliidamnmidumaaigdulniaduameding
Waiulnldegnsings Tnefimsulasadialunuaniiouas uwiveu dexiinsuioonfuusiy
wardisesIvegnsmovfodumaiiniuilumsveens 193greasaduasiufiinvesamined
winstwhliannsagadusigemisidunn Sumneninniuuiulmunmiluvedes

d0IU (@355000 25894, 2552)
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INTInvasEmEENNIANLLA

nmsasAvlalagnisuiasadislunwiniiaazuuieny Jaksonduliy Lagiisesdu

agnswvey  IgdnsTiadunvulelenesiin  (somorphic) fe finsaduiusenineszesves
= I ¢ . a I

gametophytes Wag sporophytes @4 gametophytes LUullgwwaoen (haploid) tasuguidu
biflagellate gametes dvuin 2 wdu Tnidmuas (positively phototactic) 1W1gnseuIung
mitosis @1U sporophytes mamﬁiaﬁﬂaiﬂuuawwa%ﬁ 1nuIn 4 1@ (quadriflagellate haploid
zoospores) Falasun@sinuiluas (negatively phototactic) LﬁﬁéﬂizU’Jumi meiosis (N1EJAU
AU AN, 2527 way Lee, 1995)

NSUNSRUGURIaMIEENNIANELE 1 2 WUU Ao WUV IAELNA (sexual reproduction)
4579 camete uavwuulilondeine (asexual reproduction) Inansadns zoospores fivadeuiild
ey aplanospores wwdoudilile namdu vegetative cells wadfidu zoospores LiANFI9IN
iy vegetative cells (Dhargalkar, 2004) 91nA1SANYINUAITIASQYUDIULAALUY vegetative
cells wag reproductive cells Fadulua Kirby (2001) 51897477 N13L938Y984 reproductive
cells  1Andulndveurasluamsne drufiinsnaniudivdswduddnainion G019
v‘iwmﬁﬁﬂw%ﬂ'mﬁmé’wLwﬂﬁﬂ%uqa LU N1TIATIEANNAUTNITUYDIAIMIIY N5V scanning
electron microscope tJugiu NMstasgRulakazNISUNSRUGUIEMIIERNNIANEZIA 811750
Anduldunudertesty dfuedfutiafouindouss 1 wu vdavesamieinnansia Fauns
%ﬁmmmsaﬂa’aaaﬂaﬂéfwﬂi’ummmLLW':"GUmaﬁuﬂﬁmaawﬁ%ﬁauﬂsvmm 20 - 60 % V99

yyy

USinaudeidinvavian Valluediugania gnsnsdauaseiuasgeasly reproductive cells
nsiaBeEseinnIANLLa

miwwvLgaqamiwﬁﬂﬂMWLa ansanseyhldnenuuiiunisidewuusiagien
(monoculture) maLLUUmmammuamuwu@ma6] (polyculture) TutoBiuud wioUodAu LU
Uaneseagadih veewnu a8 Redmnnisdesamesuusiaierlunsidssdiany
$ndudesdddeiiuussinemaunamsne wAAThnsRssams U filaeanse
viadindieuiuaunmiilfamsoiihnduaduovszoumudould Taglidudugeddde
199 18 Fadunistiean3inainsuelunielut anvsunalulaset lunsn 1 Wdueeed
am's"]mzLﬁumawaaaiéfmﬂizuumimwL?}umﬁmiﬁﬁqﬁ@mmﬁﬁumﬁ AUTIBIIUVOY Msuya
and Neori (2002) nawiamste Ulva reticulata dnansamslulasiauainitiisludevan
Wasuludusulusivluamsesind

Anufnvesihmaiinasenswlyivlnvesamseinmensa irnuduveniiss
#a 9 fu vhlvarsiednmanziadnmaeigdulaiunndistu 99nnmeaevesaIssan 253
(2551) ilemdnsinisiasyivlaresanieinnanziafissiuanduiie nuiamsae
Fnmansiasiniaunsawdyivlaldluihnaaidaundususissiu 15 - 40 daluiudn
(ppt) é’mwmsw%zgL@UI@I@EJm‘m"]aﬁﬁmﬁﬂLaﬁammﬁqmﬁaéaﬂuﬁmzLaﬁizﬁumwmﬁm 25
ppt Fraamsiasias 15 — 20 Su ﬁmé’m’]miw%@@ﬂmLaﬁaﬁauﬁwqmdwszmL’gmm'ﬁ
FeeEu
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msfuiigamieinmengialildnandngiluszoznafvangan msnfuifeiniglu
21 $u v3edUniifl 3 Besamsredinmadyivlaldffan veituegtudefildlunsineides
amsne Tngldavseudunnumuugy 0.1 - 0.5 Alansw/msauns aeluszezian 21 Ju
g nsnelsiAulnauiANLRUILLY 2 Alanu/msuns

Uszlevivasamseinnianes
1. Wuomsuyeduazdni

13907 A5AMIkarANy (2552) T1e9ud1 ameedadannsathuusaduemsly
sUuuUAeg enfidu awseguutimen wayse Taluadn mefen guunda 81 aufed e
uanNLEsldARALISYI NsuUsURnNamgia Wielanansaufusnulild uudedulasnini
amsendanidaliazein thunandetiuien 5 Junfinnuiaiie wawen mngguuoald
Wouurefigumgll 50 ssmiwaidea Wunan 10 wifilagyiinsndu awmsienng 2 - 3 uid
dielsramieursrtatausiu auldamaseuuisfiamsadiuld  Suussmulduiudu lnens
Futssmuamheeuuiaiulinugihiaussana 23 unit wddndliazeindnadidaanun
thludsaduomnsidesnsldias Tasamseinnmangiaiinurnisemmsvalsy dafiusslovd
WASNNE WATINEIFUIUTENAUTITALAT189Y 83AUTENBUNNLATYEIAMIIBRNNIANEIAT
Usgnaume TUshu 13 - 18 % ludu 0.3 - 1.9 % aslulansen 53 - 58 % loems 9 - 12 %
YmiTnuss waganutu 15 — 20 % (Padua et al., 2004 $1adsly 4333007 95894, 2552) Faile
Wisuifeufuledlusiu 10 - 15 9% e $aiilusiu 18 - 20 % warlutayUandunisilusiiu
20 % UBNIINILAITOIMIIAINGTT wdd amsennIaneadiaaulumedniukasindeunsyin
9 9 1 Sanfindinniug wealen uarlelonu Wudu Snitedalusmsidesirauaslutus
ﬁammzﬁm%’uQﬁé’aama%awﬁmﬁﬂ wazdallassnandissnwilianseany $15za1avaonien
ilvnaeaidenilmudavegu Tvannasiaanesoa anAuiuladin Snwilsanadmn auIuLEa
Ty nszwizems nszdugdduiulsn ussmledednau Wueisefudszam uagdqeiidn
wafiieunsiaiteasundald  enananlfindmivyszlovidnuenis amsienziai
AR wuReAuivuniflusiusas lesiulsiinntn funaeusi uinduiinnleemsgs
AAMNIEINITUANAIINTITUN Fie amsievziaasiiuTinadandulazindonige enfily
ndue F918ud IaRuaInndundndudeasioniy wisie wuntdley weailey dened
yasuns imdn lolefu Wudu Feduumfumindisamenyudiomisunuisiu uagnisiiamsne
finmangiadinnlogeia 33-750% vesbmidnuis dswalifuilnadudsaznin destutiesynuay
\Ansndnannslfiduedned fegrasyansssundiiauadogunim 1wy aviemuyss
adnamsng amseyustlven uenanamseinniavgaazilueImsvesuysduay amse
fnmanzadaduunasemsiidfyreminioniinen ves Aunzia Mesvuvsie  LaznasLly
(BYAT1 WAUNBY, 2555)

2. YSuugennimi

g1351 2aMNazANE (2552) nandlsylovddnumsuszusuazaussuuing 1y
NUITEFanlUNS A IneRnnIangia Urundndslunnsuvesaafiniziaesdndunvneils
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v v
a IS

Ffansia wuhawmiesindannsogedusenladeandifimnamanens  uenanidis
arstszneululasiaunirfianidude vldaunmvestihdty Paeliiusznounisanuiuna
nsAeudeth amseinmansadsanansalfidusiusiniedanin Bioindicators) Tuumaan
sssntAldnanfe wnfamievdadunluudstiuansit luudnidanaaiannugas
auysalvedasemsinn wu tulasiau wazveas luneanduiumnavsigandiuiuasioz
Uetldiumanimdsraudymmsiuden suildametnnmensallannsaeiyiivia

Tamuuni
2.2.3 d@ws18nW9e§u (Caulerpa lentillifera)

awiondequ Teansiydn Sea Grape 38 Green Caviar LHuawievziadilen
dnuwazvesanIIana Caulerpa iviada (Thallus) Wuvieaseriusaen dsindunes (Rhizoid)
vianihiigane  Vadafineauvusdidnuaeadielva (Stolon) eenluszes  dudivinding
FuazinasidnuuzadeluFonii da  wfasadnislusydaduniueaddaionin
Trabecula Fadudruvesiasadtuluiiniafudlvludensad (Cell cavity) fidnwailu
pteanuiu Ineldlddadunsivaisurednslmanadnieluwed fadavesamseanatiazd
sUTdnwzuAnARiY uerdianay, wuu vialudumieuvuun wasviadaliawindnive
WANASAY U9Tling1INdn 1 18RS ams’waaqaﬁﬁﬂwuﬁuagmuﬁumwaﬂuiﬂau MIOLNIZUUYIN
Uzn159 (NMggauniwl AauTunud, 2527)

AN 3 ENYUEYDEIMTIENIIBIY
NSUNINTTINY

nswnsnszevesamsgluana Caulerpa tu ssnulamlvlunavedmeiaunsou
wazlwmeugumlan alnnuasadivlalaegainizeinuenss Aeunuliin luusnamimea
] o = I3 ! 1Y) v = v &
Aoutndlauaziinnangs 32 - 34 diuluiu wuldnaudn 2 - 5 wes (etud @158 uae
ARY, 2526; U1 IWYsUeY, 2529; Dawson, 1966) Tuulsitufienanuainsigniseuiuagniy
USuiiunseUulaay aunwiuiiu amsienseduinuunsnszarsegnilulusssuudsaus
Ushamgilmelalniipusegliaufmeladniy Iladenanmuwiadenniaiuauviauaznis
WNINTEANeveEnlaun was, aangll, ANuEn, ANAY, NUNDANITVDEMSIE Wagn1s
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indeuiivosnatluumaniiu  (Lewmanomont and Ogawa, 1995) Tmeawisluitufiag
USnaeamaluiigs Fudusimermsiidanuddysonisiiulavesamie qgniadinuiy
aveneduiimsasyiulnlas eglutinfeulquisuiiaufounainy uazavinisasydule
stamadiludeuiviay WWomnihigamgfiiuiu Wegamgithizuanadlufoungainiey
muﬁm@u‘lmaammﬁ8ﬁ%amaqLLazgﬂﬁﬂwmﬁgu Fanae A%ty nsad, 2545)

n1saUNUSvasEUIIENITa{UY
nsauiuguesavMsIINIRdUll 2 Luude

1. msduiuguuultiondena (Asexual reproduction) lagniswuswadvesiadauay

FYdd Fawsazviadawazsydanazasydiviasely

]

2. msduiuguuuAeine (Sexual reproduction) MsAuRLSuUUIREINAIIAATY
Tursenieugu Faawiiiuuuinvesiadafilafuigidnuugsuihadundeegadaiau lu
svriinelulelanarduasdinisindoudesunuindelivuinaosduianaiuazinads
(Bi-flagellated gamete) wnuiinfazgnuaoyeanun wﬁamﬂﬁ?uﬁwl,ﬁmmmaugl,ﬂm
(Conjugation) fiu 1ulalnn (Zysote) inzasuuiuviofouiu udrsendudulml druansne
AUANTRIINUaREUNUTALAIFETAAY

29AUTENAUNIUATILAZAMAIETEIMNTVRIAMIIENIDJUY

amienseiulosiusenaumaaiinell 1Ushu 24.8%, arslulawmn 33.8% wazludu
10.6% (Kaliaperumal et al., 1995) @ msiganaiilaisiaiinin Caulerpin wag Caulerpicin @9
UNAUTLNENSINTEesuUsE ey Tiifnen1sau, dusazsuiuina

nsidusElesiannamsnenaseuy
amsgneduaunsatunlduseloriluguuuusing taunnune 1w

[ 6 v 6
1. {Wupwnsuyuduazdnd
Jagiuiinisthamsiewnequunusiaadusims Wuayulng visldilonisidesdnitu

2819 NINABUINTUNINLUDAR

1%
3

2. Tdionsusulpanaunmuiludeidesdn it

NSLAEENIIENI{Y

Trono and Denila (1987) nandanisdmdenfiufidmiuvinsuainsie Caulerpa sp.
TussmaiiauTudhnsegmslnanndvinavesiiauanduiuiiiimeiaiionufugs vodld
Apsamiemsannsnasudedldfuazegluuvasiiannsaiideeduanld  dudluvedaly
dwsuduidanzvesamiomsduiumier lidunsn wasirslnanuanie Fsamsieea
AnTuLY Wy wanlaventdn arsieeine udaluiinasieguslon

TuUszinaddavudiinasinizidesansisluanaiidudivruniniiielduilaa
melulseinanazdeanidluguresamieanuavamsiguiminmeinie (Llana, 1991) i
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slaisemeninnit 37 duwiseyansy Wl aa. 1989 lnsnandiulngeenddy, elsy
WaYBLUIN

amsenneuaziicnubidenaunn mnlasunaunniiuliagilvsginnisesydiule
(fas1nsal fAndiug, 2540) Faszduanandunasiimngauvesamiteniequaglua 15,000-
20,000 &ang mﬂmmwﬁmLLaqmﬂ%umm'waﬁazhjmmsaﬁameﬁﬁ’haLLﬁﬂﬁUé’@iﬂﬁqqsﬁ’{u
(e8a1 Twadimuaiy, 2543) ﬂ’]iLgEJ\‘lﬁ’mﬁ’]EJW’N’eN;Iui‘méﬁ‘ULLﬁQIﬂEJGliﬂﬁ]%ﬁ’ﬂﬁﬁﬂﬂ’ﬁgvgﬂﬂ’ﬁ
duaswiouas iosnamielddunasifannduganniuly F938nsauauualiing
wagldlgnaiae nslduruiwatafinnsosuas (Slant) Aifinnssminglusiosnan a1nn1sfinen
WU @nefilasunisnsuasdeas 80 i wanafnaSan masninninanseflllasy
ATNS AT (BInew aseyey1nsal, 2545)
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una 3

s 08UATANIUN15IFY

3.1 msudadmdinBanimandaguasldnianisinensuaznsuseas Auisn1sveansuian
Wiy (2557) siail

3.1.1

3.1.2

NINAAUNINTINNAINTENMED I TN19N1TNYAT

[

Tannldlunswdnuwdnginmlaun dnvsenaldl lnedansasil

Hnusanald 40 Alansy

nMntAa 10 Alan¥y (Wiethaanste 5 Alan)
ih 10 &0 (v3elivinuTanudin)
assegUiles wa.2 1 %99 (25 nW)

Tdszaznalunisminuseunad 7 Ju Toumindinin Usunal 50 ans
nswandmdinganwandaamaalinianisuseus

UanUevisedends wWaeny 30 Alansuniu

alal 10 Alansy

nnthana 10 Alandy (Wiethananste 5 Alany)
ih 10 &ns (v3elivinuTanndin)
assseguiUes we.2 1 %89 (25 n3W)

Tdszoznanlunisvainuszungd 15-20 Yu ladweindaniw Usunad 50 ans

3.2 ASNISNANUINRINTININ

ASNANUNIMINTINWN TTumaUsIRa Ul

Y A v W o & o v 2 &
1. viuvseduianuvisedn il duiudng
2. waunnmanuintugein aulaiunauiniu

3. Tdensiseguilas wa.2 F1uu 1 9os Tudiunauvesnintiniaiuil aulmdiiuuiu 5

o w = A o

4. i Tanivvsednindulalldadludamdn wazauaiunadlraniuy

9

5. Unellusesainwazselilungy

] s I a acaq Yo v A o a o
VNWEJLVW! miLN“q‘iJLIJEJi WR.2 LUUﬂqaumiﬁﬂiﬂiUﬂqiﬂ@La@ﬂ%"lﬂﬂimwwuqmﬂu b

AuanUAfiAvAs Wndszdnsamnisgoslushiu ludu feanndumidussninanisudn waziiiy
nsavanesemslunsvdndenty ine uaznseandnilussuznaduuazlanunin 13ylan
Tuanmililunsa Usgnoudieqdunid 5 anenug laun Bad ndaueanogaduazalsdunid
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WUATLSENANNTALAARN LUATISEERudan8lUsAY wuATSugasaanyluiu wazkuafliSuazans
aRunsIaaNn

nsarsamimsindanmininauysaiud
1. N5SYUeRAUnSEtayad Tnedunmannasudeinulugausnazanas
2. linwunesingarsusulaeenlas
3. nAuuoanegedanad
4. anudunsn-ua agszning 3-4
anautAvastmindanw
1. fgesluunseasasunsiasgavlanatesiia 1wy eendu Juiveisadu lelaladiy
Dudu
2. AnsndunIguaeuiln 19U nIALanRAn NIRBLTRn NInerdlu LazNIRgIRIn
3. fAenfiud Wy Inndudaes uagluezdu
3.3 nﬂsﬁﬁﬁwﬁﬂ%amwuﬂ%’tﬁamu‘ﬁuwawﬁmamﬁwmLammﬂimyjﬁﬂmu 3 ¥l
3.3.1 N13IAUNITNAADY

1) @senzianununlglun1snaasg

ausefunltlunisvmeasslaun @amsienuuns (Gracilaria fisheri) @ms1gnNANLLA
(Ulva rigida) wagamsneniedu (Caulerpa lentillifera)

awseiiazinunldlunisveassazdealuamsendanuauysal lifinsvuleounse
WNERnveIddTInstndY WU wise aenlivzia Wudu wazdesinatuieliludnzialuanin
wenuimzianazihunldlunisvessaduialegiates 1 dUan

2) Yniindanminazunun lglun1snaaag

Judhwlindnmdldanmsudnlude 3.1.1 waz 3.1.2 loun dmdn@anmiindnaindn
o 5 o A a & - = - 1% 5 o o o
wazHaldl wavdmdninmindnandandenserdeny wWaenis lnedmdnnagdiunldlunig
naaesfesunsuinauLInsguilaivuald waziluiwmdnildaannisesouluasafieaiy
Ve telunisauauiuUsannsuanumdndinmliuiioudunnyanisneaes lneliyn
AIvAY An YaddealagliiAuiindndanin uasyanidedasnisidudesiunsgvsedend ¥4
Uapfinldfe Jogise gns 15-15-15 \WuyaSeudiou

3) Jawadinltlunimaaas

Joiedildlunsnmaaes Tiun Jegi3e (s 15-15-15)
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4) YANINAAD

N15INMKUNTAaesluAsIdl TN UNNTNIAaRILUY CRD (Completely Randomized
Design) wiin1svaasseanidu 5 gan1snaasss a 3 Fseuniindinin 1 vlia el

oY

YANISNARDIW 1 amenzaiibedlaglidisansaindinin (ynaiuaw)

[

= ] = a v o ]
sq@ﬂ']s‘i/lﬂa@\‘wl 2 a']‘Vﬁ']EJ‘Vl%La‘VlLaENI@IEJLmﬂﬁ'ﬁﬁﬂﬂ%'ﬂﬂqwamiqﬁ?u 1:10

D

dl 1 dl d’l a v A U 1
YANITINNABIN 3 @msnenglanaeslagAuasannTInINenTIE@Iu 1:100

oY

YANTNARDIN 4 amenziafiiedlagliuasaninginwensndiu 1:1000

=

YANITNARBIN 5 amengiafifedasnisld ddogisy (gns 15-15-15)

aadu Tun1smeassdednnnedmeassuazyanismaasndusuudu wsldliminaiy
814889 (bias) TuuAazYANIINAGEY NMITAINTMARDILAAIFINING 4

AT 4 NTINIREIVABDINTNLNANANAINITIBIUIATAY AIBUIMINTININAIANANAANIINIT

UI2UabasiInINIININANNRNANARNIINITHNWAT
5) TUUNITNNADY

luwsagiudiaisudunsnaaessdaamsglaiiumen 100 nu s¥UUNTNAGRIATILL
Tdmdinginmuasdelutui 1 vasnsneass Unassuunisinaisuredn welvamsnelaun

+

smomskazdendululy Wensu 3 Ju ﬁaLTvauwuuL"?auﬂ’lﬁﬂﬂ%’ﬂumaulﬁulﬂai“mmm

3
v A

LawmﬂmﬂumLasmLLavlmﬂvimﬂmLammmwmmmmeam‘uhl Fugelu3asuduiven

(%
= [

Fromuazednads dudumaduiiaunsusseznainiades 30 u
6) Maiutayauazn1sinszidoya
(6.1) maiudayauaznisiaszidayanisasyiulnvasainsig

Famdnaimanenn 6 1u ldssesinainisidessio 1 Yan15veaed 30 U 9899
Untnamiewsazasazusulnunazaznidiindnamsesuau 100 nsuguan e Uesiuy
lailvamsieasgivlnauniuiiassunuly

AATIHANTNARRINNERALAEN1SIEIUTLATL ANOVA 7iseAuasety 95% Liven
AIAIURANAIVDITNTINTAT AU TINLAEN TSR Ulsa TuTEnINgANITMAGY Bamn
WUIEANLLANAINANTERIYANIINAaDY aEALduNITIRIIzRmANUwAniLdusegeely

-28-



(6.2) MaiutayauazinsziidayannnIwi

Y q

a

udeyanunminfidfgliun nsiiudeyanmnimiisedu laud auey gyl

Y

ﬂ’ﬂﬂJL‘fJUﬂimUﬁ LAZALILTNLLEN

TATgNan1saaemsatalagnsidlusuns ANOVA fiszAuaiuiiesiu 95% Liten
AIAINLANANYBIAUNINUIATNITITLABTTENTNYANITNAGDY  FIINNUIILAIURANAS
Ansgnineganismeaes safiunisiasgimanuuandialusegiell
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uni 4

NAN1539¢

4.1 NSMIINUININTININ AIUITNITVRINTUNMUINAY (2557)

o

1) Mswdnumdndnnandaauaslininisinens  Jagildlunisudndmdniinm

Loun fnvisenaldl fgnseisil

Knusenalyl 40 Alansy

nnthaa 10 Alansy

ih 10 @03 (selviuiagmidn)
ansiseguiles wa.2 1 w83 (25 nfw)

Tdszaznalunisminussunad 30 Ju Tounvmindinin Usunal 50 ans

2) nsudnurndndanmaindaguaeldnienisuseus Tagildlunsudadindnginin

o o X
NNNTUTZIN UgnInau

UanlavSeildends wWaeny 30 Alansy

Walyl 10 Alansu

nIntAa 10 Alansu

ih 10 @ns (n3elvviaudanmin
asisetiUes we.2 1 %99 (25 nfw)

Tdszaznalunisvmainuseunad 30 Ju lounvsindinin Usunad 50 ans
ad a 90’ o o
33N1SHANUINLTNTININ

1. viunseduTaniuvsedn il dutubng

2. waunnuImanuuntugasn AulddIuNaLLUNUY

3. Tdensiseyuilas wa.2 91uu 1 9os Tudiunauvesnintiniaiuil aulmdiiuuiu 5

A o

4. drianyvisedainduudildadludmdn uazaudiunaulvidiiu

5. Unellusesainwaraaldlunsy (nna 5)
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AN 5 NN INIINHANEANINITLAYAS (n) tagNanann1eN1TUTENY (V)

WAIIINAITHARUIMITNTININAINNAREANIINITNIATUAZNANANVIINITUTZL AT
Ladasegramdndininludesiginisigeimisidnlusenisiasyivlnvesiiy o
weslfuRnisvesdininemansiien1sHauNau nsumuINaY lenan1sInsEiani s
6

a a A o [d ' a a = Y v a
1974940 6 Uill']mﬁ’]ﬂa’]ﬂﬁiﬂﬂ’]L‘U‘LW]EJﬂ']iLQiQJ}LG]UIG]GZJ@QW"UIUE’]WLIﬂ"U’Jﬂ’]WQ’]ﬂNaNa@V}’N
NNSNEATURZNANGNNI1INITUTZU

Usznnuag YFunas1nenms
MmN Organic Tulasiau (N) | Weawasd (P) | TuAaE@au (K)
Matter (%away) (508az) (5oeaz)
(308182 w/w)
msingnmann 7.99 0.24 0.06 0.66
HANAANINITHNEAT
msingnmann 20.62 1.44 0.15 0.51
NANARNIINITUTEU

MnranTieTeiinus oS luseninatyiulavesivluindndinimen
NANAATINTINYATWAENAREANINTUSEI WUt dmdndanmannsanBananinnensd
USunaua1sdunse (Organic Matter, OM) winiiu Spzag 7.99 (w/w) lulasiau (N) Seway 0.24
weavla¥a (P) $owaz 0.06 warluiadeu (K) Sovar 0.66 dntviinanmanuandnnienis
UszasduSunuasdunid (Organic Matter, OM) Windiudewaz 20.62 (w/w) lulasiau (N) Sovag
1.44 Weaveda (P) Fovay 0.15 uagludadeu (K) Sesay 0.51 wmuldinlunmsanusumsg
ownsfildantmiinganmanuandnamansUssasiuinuasdunis lulnsiou uaswoaresa
andmiindanmanaandavnanaines Siftesimaludadeniduinuluimgnganm
yamsneasInn g mildanuanaavanTUsEI
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4.2 NINABBANUNANEAFINIIHENNIANLA FINTIININBIU LAZAIMTIIRUUINABUINGIN
PINNAINNARTANIINTUTEUS

4.2.1 nsneassl 1 nstiuNandndusiednnianzia (Ulva rigida) #a8ud1udn
FANININNARNAANIINITUTZHNS

NANISNARDY
1) nssyAulasadua

NNINARBUNEMINSIETYIRULAvesa mseinManganlasuleTIn 1 InNanan
MM sUsELsadUam lngnsdadmnynduann

£%

Hh T1 = awsednnmanzaidedasldldadedinim (gaaruew)

Y
[ |

T2 = awsednnmenzaidedaenslddedinmensdiu 1:10

Y
1 = [y 1

T3 = awsegdnnanzaiidedasnslddedinmensidiu 1:100

T4 = @wsigRnniangaMasslnenishaledin memnsiain 1:1000

q

=

T5 = awhernnanzaiidedaenistalegse (gns 15-15-15)

Y

wunamsernnIanzanlasuledininainuandnnienisussueiinisiasyiule sy
dUavinannsen 7

M50 7 Mssiulavesansieinnianeanlasuledininainaandianienisuseasie

dUan

YANS twitiniade (n3u)

NARDY | SUael 0 | dUavifl 1 | dURIT 2 | dUavifi 3 | dUandAT 4 | dUavidi 5
T1 100 140.6 121.7 131.2 123.8 138.7
T2 100 143.2 134.0 136.3 146.4 163.0
T3 100 126.8 130.5 142.6 108.2 135.2
T4 100 147.0 111.7 146.5 101.6 137.1
T5 100 121.0 138.6 140.8 126.9 147.1
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M19199 8 WmtinisTudevesaI s einnANzan asuleTinmannaninnen1susess

YANS dwinfintueieseduaii (nFu) iﬂmﬁﬂiiilﬁn
NARBY | SUaaifi 1 | dUaniii 2 | el 3 | dUaidi 4 | dUansiii 5 ﬁ"ﬁf%u
(n3w)

T1 40.6 121.7 21.7 131.2 31.2 156.0°
T2 43.2 134.0 34.0 136.3 36.3 2230°
13 24.3 104.4 4.4 145.2 45.2 143.4°
T4 24.3 153.9 53.9 144.4 a4.4 143.9"
5 31.9 133.3 333 138.1 38.1 174.3"

INAITIN 7 LATAITN 8 WAIINATNAABIATU 30 TU LBUIUNUUNTINVDINANARN

lpungvinadifinui awsednnmanzaiidedasnislddedinmanaaninmenisuseas
Tudnsdu 1:10 Tuwdnsingeaninganismaaeduegiteddyneada (p< 0.05)

[ 7
U = !

druunmINIIINInTIITRluATIdTmUd gamglidiaeisnasanisnaastagluyi
27.8 - 27.9 asmwaided ANuALTiARAEnaanN ARt lUYIN 31.8 - 32.0 psu kAZAIY
< ! a I 1 a ! v 1
Junsavadafenaennismaaeseglutig 7.8 - 8.1 (m151991 9) uazAALTLLasluYs
NATURAIALIAT 6.00 U. - 18.00 w. Aegluyde 216.6 - 18,264.5 and (151991 10)

M15°99 9 AaunndadeludmeaasensiiukananaInI1eEnNIAnameUImInININeIN

NANAANIINITUTZUN
a < <,
YAN3 aanndl (°0) A27ULAN (psu) AU UNIALUE
9 Y
NNADY 3 = : 3 )
WAY | @8R | ANER | 1RaY | gedn | Anga | ey | d9ga | AnEn

T1 27.9409 | 29.0 250 | 319+1.2 | 350 300 | 81+£02 | 90 7.0
T2 279409 | 30.0 250 | 31.9+1.2 | 35.0 290 | 81102 | 86 6.9
T3 278409 | 29.0 250 |31.8+1.2| 350 290 | 79403 | 84 7.0
T4 27.8+0.8 | 30.0 250 | 320+1.2 | 350 300 | 78404 | 83 7.0
T5 279409 | 30.0 250 | 31.9+1.2 | 35.0 300 |81+02 | 88 7.4
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AN5197 10 ANULTULALRAY UG IMARBINTNUNANANANNS18RNNIANELAN LU MINTININDN

HANARN9NNTUSTLS WieAsu 30 Tu (’E’u‘ﬁ 11 W.8. 2558 — 9 5.A. 2558)

AIANLTULES 90l
(Lux) 1 2 3
Aade 2911.2 1,612.2 6,613.8
Angen 4,730.3 5,302.8 18,264.5
Aenan 310.8 216.6 824.9

4.2.2 MSNARBIN 2 NSINHANANEMIIENINBUY (Caulerpa lentillifera) Aaein
NANBAINNANHANTANIINITUTENS

TUNITINBHUNITNAAB NTASEUAINTIY NITIASENUIMLINTININ SETUUNISNAADY LAY
STUUMSNAADY IZARUNITIURNLINUAUNITNARDIN 1

NANIINAADY
1) nssyiulasdaduani

IINMINAABATIDMNITAZ AUl TN e JulesUledInMaINNaNEnT1aNI3
Uszassadunnit tnemsdaiminnnduany

HE) T1 = awsenweduiibedaglildaleTinm (@aaiun)
T2 = awsenneduiibedaensladedinmdnsd 1:10

T3 = amNenneduiibedasnisidadeinmgnsidiu 1:100

T4 = gwsgnneuiidedagnislddetnnmdnsadiu 1:1000

+ =

T5 = amsowsequiideddasnslategde (gas 15-15-15)

9 Y

wuiramsenedunlasudedinmainuandaninisussaedinsaiyivlaseduan
AIRN5199 11
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M13199 11 n1siasyivlnvesameneiuiilasuledinmantandnnensussasoduam

YANS Ymiiniade (n3u)
NANADY o ¢l o ¢l o ¢ [y ¢l [y ¢l o ¢l
dUm1uin 0 | ddaun 1 | ddain 2 | duavn 3 | dUauin 4 | ddaun 5

T1 100 114.7 106.9 168.0 150.4 110.9
T2 100 1149 109.8 155.8 149.8 140.6
T3 100 102.8 119.6 178.5 167.7 137.1
T4 100 109.0 108.6 168.9 166.8 113.9
T5 100 110.7 116.4 215.5 175.0 133.9

M15199 12 dntinfiiindueievesdavsieniseiunlasuledinnannnaninnieanisussag

YANT dinfidintuadereduanst (n3u) soutwin
nagay Uil 1 | dUaifi 2 | dUaifi 3 | dUenifi 4 | §Uaneidi 5 ﬁ"ﬁf%‘u
(nsa)

T 14.7 21.6 68.0 50.4 10.9 1655 "
12 16.2 32.1 98.2 33.4 25.9 185.9"
T3 18.6 23.2 35.4 58.7 7.1 215.6°
T4 10.0 18.9 33.9 57.3 88.8 395.9 °
15 14.9 24.7 55.8 49.8 40.6 197.6"

‘NI d‘ o U ‘ﬁl -] gO/ U a
INAITNN 11 aEMITNN 12 %a91NTNAFDIATU 30 U LUDUIUINUNTIUVDINANEGH

Alauhasizineadianudl amsieneduiidedasnisladedinmainuanianienisussusly
9m31dU 1:100 wag 1:1000 Huwiinsiuaainityanisvaaeseusgaiiduddymneadia (p< 0.05)

¥ o
U e !

drunmuaminfiviinisnsaTaluassifonun oumgiiianadunaonnismnassoglugig
27.1 - 27.4 ssmiailiva auiAvilredenaeanisnaassegluiag 32.1 - 32.8 psu LavAIY
Junsawvaridenasanisvaaeteglutie 7.9 - 8.1 (M3 13) uazAnmdunasiugig
nanafuRausiaen 6.00 u. - 18.00 u. feogflurag 289.9 - 4,487.1 &nd (A13afl 14)
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M13199 13 Aaunvidgludmaasimafiunandnainiieniseiumeinindinmanuanan

N9NTUTEAS
a 0o <3 )
YAN3 anunndl (°0) AMULAN (psu) AU JUNIALUE
9 Y
nnag ] S ] S ] S
WAY | deEn | AR | A8 | F9ER | ANER | &Y | g9En | AnEn
T1 272411 | 29.0 240 | 321+1.0 | 34.0 31.0 | 8.1+0.1 | 85 7.8
T2 27.4+1.0 | 29.0 240 |324+1.1| 350 31.0 | 8.0+02 | 9.0 7.7
T3 272411 | 29.0 240 | 32.7+1.1| 35.0 31.0 | 79402 | 9.0 7.6
T4 27110 | 280 24.0 | 32.8+1.2 | 35.0 31.0 | 79402 | 9.0 7.6
T5 272410 | 28.0 24.0 | 322+1.0 | 35.0 31.0 | 81+0.1 | 84 7.8

M50 14 ANLERdsludmAaeINSUNANEA AU 1810 JUA I8 UIMINTININAN
NANAANIINISUTEUS oAU 30 JU (JUN 21 5.0, 2558 - 19 3.A. 2559)

GRLERHIE TGN 90l
(Lux) 1 2 3
Aade 2,532.22 1,103.2 1,221.8
Agean 3,981.3 4,487.1 1,668.8
Aeinan 289.9 336,7 389.1

4.2.3 N15NAADINUNANARFINIIYRNNUIABUINUNTININAINNANAANIINITUTEU

TUANTINIHUNITNAGBY NIFLASEUEINTNEY NISEASEUUIVLNTINN SEUUNISNAADY AL
STUUMSNAADY ILARUNITIURNLINUAUNITNARDIN 1

NANINAADY
1) mMsasgyAvlasadUann

INMINABBUNBMINTATYLAUIA VNI NUUTLATUTEININAINHAREAN NS
Uszussiadunsi Tnensdadmdnynduani

HE) T1 = awsenuusidedaglilddegann (yaaiua)

(%

T2 = awsenuueidesaensladeTinindnsidu 1:10

D-

Y

T3 = gwsenuueiidesaenstadetiningnsidiu 1:100
T4 = guenuuNGsdlaenstaletininegnsiaiy 1:1000

9

T5 = amesnsiiasslaenslalegSe (gns 15-15-15)
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NWua eI asuleinnaInHanan 1IN sUsEIin SRS R Ul S8 dUA9

AIMNS9N 15

dl a a 1 d‘ Yo +| =) a 1 [ [
f19199 15 ﬂ’ﬁLﬂiQJJLG]UIWU@Qﬁ']MT]EJN&JU'NVleﬂiU‘U‘EJ"U’JﬂWWQ’WﬂNﬁNﬁ@WWQﬂWiﬂiSNQW@ﬁﬂ@W‘VI

YANT Ywiiniede (n3u)
NNa9g o ¢l [y ¢l ) ¢l [y ¢l [y ¢l o ¢
dUA9%N 0 | dUmvin 1 | dUuauin 2 | duanvin 3 | ddanun 4 | sdanin 5

T1 100 115.2 131.2 142.5 155.2 172.7
T2 100 121.2 140.1 159.5 172.7 195.6
T3 100 123.3 139.2 157.7 174.2 199.3
T4 100 135.7 156.6 187.3 201.3 2339
T5 100 122.5 139.8 152.4 167.9 187.3

M15199 16 Untinfiindweievesamvsienuuantesudedinmannanannin1sussus

F v oo a X a 0w P ') ¥ o
YANIS UMUNNNNTURATARFUAY (NSU) sauinn
o a X
nnapa dUAin 1 | dUandin 2 | dUandin 3 | dUanvin 4 | dUenvin 5 w’wijw
(n3y)
T1 15.2 16.0 11.3 12.7 17.5 72.7b
T2 21.2 18.9 19.4 13.2 229 95.6°
T3 23.3 159 18.5 16.5 25.1 99.3b
T4 357 20.9 30.7 14.0 32.6 133.9a
T5 22.5 17.3 12.6 15.5 194 87.3b

= = Y Y o o © o a
INAITNN 15 aEMITNN 16 Ka91NNTNAFDIATU 30 U LUDUNUINUNTIUVDINANE

Ay a ¢ aa ] ] o & ] a
Alaudasisineadanudn awmenuueidedasnistadedinimainuandaninisussudly
9n51dU 1:1000 HdwinsingennyansmaaesdusgiitedAgyvneaiia (p< 0.05)

drunmuaminfivianisnsaaialue
28.2- 28.5 9yAvaLTYd mwmﬁuﬁﬂ'wLaﬁamaammimmamayﬂw&w 31.7- 32.2 psu wazAI1Y
Junsatvariadenasanisvaaeteglutie 7.8 - 8.1 (M3 17) uazAnmdunasiugig
nanafuRausiaen 6.00 u. - 18.00 u. feogflutag 289.9 - 4,487.1 &nd (A137al 18)

¥ o
U e !

TIUGINU
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M131991 17 AaunmudLadgludimaae NS iUKAR AR a1 HIUNAIBNTINTINMIINHAKER

N9NTUTEAS
a 0o <3 )
YAN3 anunndl (°0) AMULAN (psu) AU JUNIALUE
9 Y
nnag ] S ] S ] S
WAY | deEn | AR | A8 | F9ER | ANER | &Y | g9En | AnEn
T1 28.2+1.2 | 30.0 27.0 | 31.8+1.1 | 33.0 30.0 | 7.840.1 | 8.2 7.6
T2 28.3+1.1 | 30.0 270 | 31.741.2 | 330 30.0 | 81+02 | 9.0 7.8
T3 284+1.1 | 30.0 28.0 | 322+1.1| 33.0 31.0 | 7.840.1 | 9.0 7.6
T4 28.5¢1.2 | 30.0 27.0 | 321+1.2 | 34.0 300 | 78+02 | 9.0 7.6
T5 282+1.1 | 29.0 270 | 31.8+1.1 | 320 31.0 | 80402 | 82 7.8

A157199 18 ANULTULAWRAYTUTINAADINSINUNANAR @1 1EHNUUIIAIBUINIINTINININN
NANARNI9NISUTEU WIBATU 30 T (JUN 22 1.A. 2558 - 21 nN.W. 2559)

AANULTULES 90l
(Lux) 1 5 3
Aade 3,286.25 1,865.32 1,956.67
Agegn 5,255.80 4,891.60 3,825.50
Asam 1,679.10 1,611.10 1,426.30

4.3 N1INARDUNNNANAAAINIIUANNIANZLA FIUIIENIIDU KAZAINIIBHNUIIABUMAIN
FANNIMNHARTANINITNYAT

43.1 nsnaasil 4 mstRuNandndusiernnIanzia (Ulva rigida) #28u1udn
FANININNANAANINITINYAT

NANITNAADY
1) mswsgyiulasaduani

IINNINABBLNEMINITIIRUINVEIEMIERNNANEaTl FUTaTInMANRANENNIY
nsinasAedUav lnenstalminnnduany

Y

il T1 = awsednmensaidedasldladedinim (waaiuew)

T2 = ameinnenzandedaenisldaledinmdnsidiu 1:10

Ty
! IS v 1

T3 = @nsigRnnIangaMasslnenishaledin nemnsiaiw 1:100

9

T4 = awmeinnenzianaedagnisldaledinimdnsadiu 1:1000
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T5 = awhernnanziaiidedaenisialegse (gns 15-15-15)

WuINAMIEENNIansaflasuleinimannandnnianisinensinisasagiulnge
dUAIRIRTeN 19

M131990 19 MsasAulaveEmEinNanesaNlns uleTin naNNaNaanIaNI SN unsee

dUan

YANS thwitiniade (nFu)

VARDY | SUanel 0 | dUaviTl 1 | dUAIT 2 | dUavifl 3 | dUaneAT 4 | dUavidi 5
T1 100 128.2 155.3 162.9 172.3 181.9
T2 100 136.3 179.2 197.9 219.3 231.3
T3 100 112.1 166.5 173.4 188.1 195.2
T4 100 125.3 168.2 178.9 191.1 199.2
T5 100 113.3 152.1 166.7 177.1 189.8

o g v a a d’( PN ! Y A Yo o+ IS a
$191991 20 U’]ﬂUﬂV]LWlIGUULQﬁEJ“U@Qﬁ'Wﬁ']EJNﬂﬂ']@‘l/l&’m/]'l@ﬁilﬂ‘EJGU'JﬂWW"\]']ﬂNaNﬁWVI'Nﬂ’]ﬁLﬂUGﬁ

YANS ihntinfiRatuiadedoduai (n3w) auiwtin
nnaRa §UAT 1 | dUaiT 2 | dUaid 3 | dUavidi 4 | §Uanvid 5 mwiJw
(nsy)
T1 28.2 27.1 7.6 94 9.6 81.9b
T2 36.3 42.9 18.7 21.4 12 131.3°
T3 12.1 54.4 6.9 14.7 71 95.2°
T4 253 a2 .9 10.7 12.2 8.1 99.2b
T5 13.3 38.8 14.6 10.4 12.7 89.8b

dl dl v U dl o n0’ o a
INANTI 19 UagA51991 20 NH1INNTNARBIATU 30 U et minsiuvewania
Alaundiasigunieadfinudn amsiednnianzaiifedasn1stddedaninannuaninnig
nsineastudnsdu 1:10 dhihwdnsugninyeansnaaesguegiiiuddgmieata (p< 0.05)

¥ o
U e !

drugunmiiNsnTITaluaTilgud gumlilideienasanisnaastegluyi
28.2 - 29.5 sarwalded AnuAuiALadenaenn1snnasdegluyae 30.3 - 31.6 psu uazAIY
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Junsavaaedenasnnisnaaeseglugie 7.3 - 8.1 (1319 21) wazA1AuduLadluys
NATUAIUALIAN 6.00 U. - 18.00 . HA1aglute 1,321.1 - 7,612.4 dnd (1157197 22)

M13197 21 AunmdtedsludmaasinsiukaranarIEENNIAEaMEEImINYININAIN

NANAANIINITINEAT
< I
YAN3 aanndl (°C) AUAN (psu) AMUdUNIaLUE
9 Y
gy p 3 = 3 = 3
WAY | deEn | AR | WAy | F9ER | AER | &Y | g9En | AnEn

T1 28.240.1 | 30.0 260 |31.6+1.3| 350 300 | 7.6802 | 8.6 7.2
T2 29.140.2 | 30.0 260 |303+1.6 | 350 300 |81+0.3| 83 6.8
T3 28.3+0.6 | 30.0 260 |309+1.3| 350 300 | 7.6£0.1 | 82 7.2
T4 28.6+0.3 | 30.0 250 |314+1.2 | 350 300 | 7.3:05 | 83 6.9
T5 29.5+0.7 | 30.0 250 | 312+1.5| 350 290 |81+02| 83 73

A5 22 ANUULALRAE T USIARDINSIRNKNANARAI NI 18ENNIANLANBUINLNTININ
ANNANAANIINITNBAT LBASU 30 1 (FUN 23 AW, 2559 — 25 3.4, 2559)

GRERHIE TN 90l
(Lux) 1 2 3
Aade 3,523.5 1,918.2 6,267.8
Agegn 6,3267 7,612.4 6,515.9
Aenan 1,321.1 1,987.2 1,997.7

4.3.2 N1INAABN 5 mnﬁuwawﬁmmw%ﬂﬂwaqa\ju (Caulerpa lentillifera) Aa8un
WINTININANNANAANIINITLNYAT

TUANFINWHUNITNAGBY NITLASEUEINTNEY NITEASLULIVLNTINN SEUUNISNAADY AL
STUUMSNAADY ILARUNITIURNLINUAUNISTNARDIN 1

NANITNAADY
1) mMsasgyAvlasadUann

Yo

1NNTNARDANBNINITHITYLAULATDIA M T8N0 JUNLASUTBTININAINNARENNIY
nsnuasiaduan Inenstaninynduav
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Y

T1 = awsenweduibedaglildaleTinm (naiunu)

T2 = amNenneduibedasnistdadedinmgnsidin 1:10

Y

T3 = amenneduibedasnistdadetinmgnsidiu 1:100

T4 = gwsenneunbedagnislddedinmdnsdiu 1:1000

T5 = awsgnneduiibedagnislddesise (gns 15-15-15)

nudramsenedunlasudedinmainuaninvnanisinensiinisesyiulaseduani

AIM19N 23

M15199 23 MsasivlavesanenefuilasuledinmanuandanINsInyRsHadUnm

YANT Yviinade (nu)
NNaAY ) ¢l o ¢l o el o ¢l o ¢l o ¢l
dUm1uin 0 | dUaiun 1 | ddain 2 | dUavin 3 | duauin 4 | ddaiun 5

T1 100 121.2 128.3 132.2 143.7 159.3
T2 100 125.1 133.4 140.3 152.5 162.3
T3 100 133.5 152.6 184.6 202.7 232.4
T4 100 135.0 155.2 189.3 205.2 2339
T5 100 128.3 143.4 159.2 168.9 182.2

M13197 24 U ATLTURA8 YRS IEN MU TUTETINNANNENEANIINISNYAS

YANS ywiinfiiistuedeseduav (n3u) saumitin
nnaRa UaWR 1 | dUaiT 2 | &Uaid 3 | dUaviR 4 | dUavif 5 mwiJw
(nsy)
T1 212 71 3.9 115 15.6 593
T2 25.1 8.3 6.9 12.2 9.8 62.3b
T3 335 19.1 32 18.1 29.7 132.4a
T4 35.0 20.2 34.1 15.9 28.7 133.9a
T5 28.3 15.1 15.8 9.7 13.3 82.2b
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d‘ dl U U d‘ o 90} U a
INANTNA 23 UagAT19N 24 NFIRINNTNABBIATU 30 T Wt minTIuvewanEe
Alaundweineaiinudi amseneduindeslaenislddedinmanuandanianisinensty
80378 1:100 waz 1:1000 Hwtinsugindyanisnaaesauegaldedidgymieada (p< 0.05)

v '
Y = !

Ei’;uﬂmmwﬁ"jwﬁﬁ’mim’mi’miumaumwmw oumgiianadunasnansvaasioglutig
29.2 - 29.9 psrnwaldva AwLALliALRAENABANITIAADIEYlUTIS 31.1 - 31.7 psu wazAIN
Hunsawvaridenasanisvaaeteglutie 7.3 - 80 (1379 25) uazAaudunasiugig
nansTusausiaa 6.00 u. - 18.00 u. feaglutag 1,242.4- 7,813.5 &nd (3197t 26)

M13197 25 A niRisluimnaeINiUNaNERAIMIIENIBUAIBIMINTININAINHANER

NNNTNYAT
a fo) < )
YAN3 anunndl (°O) AULAN (psu) AU UNIALUE
9 Y
NAABY I . : 3 3
WAY | @8R | ANER | 1RAY | gedn | Anga | Ray | d9ga | AEn
T1 29.3+0.1 | 31.0 270 | 31.3+1.2 | 34.0 300 | 7.7£0.1 | 85 7.5
T2 29.4+0.2 | 30.0 270 | 31.6+1.4 | 340 300 | 80+02| 82 7.1
T3 29.240.6 | 31.0 27.0 | 31.1+1.5 | 34.0 300 | 7.3+08 | 8.1 73
T4 29.740.3 | 31.0 28.0 | 31.3+1.6 | 34.0 290 | 7.8+03| 83 7.7
T5 29.9+40.7 | 30.0 27.0 | 31.7+1.4 | 35.0 300 | 8.0+05| 82 7.9

M151991 26 AN RRAL U IMAABINSIINNANEA AT NI IBNIIBIUAIBUIMINTININDIN
NAKARNINITINEANT WBATU 30 T (FUN 29 1.A. 2559 - 28 1.8, 2559)

ANAULTULES a0l
(Lux) 1 2 3
Aade 3,762.2 2,891.3 5912.5
GRANGL 6,687.2 7,813.5 7,335.6
Aeinan 1,242.4 1,813.3 1,768.3
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4.3.3 N15NAADINUNANAAFINIIURNNUINAPUINLNTININAINNARAANIINISTINYAT

TUANFINWHUNITNABDY NIFEASEUEINTNEY NITEASEULIVLNTINN SEUUNSNAADY AL
SEUUNNSNAGDY AEAMIUNITIULRBAUNUNNTNAABRIN 1

NANINAADY
1) Mma3gyiiulasaduani

31NNIINRaeLiianINIsasyiulnvesamsentu1nlasudedininainuandnnig
nsineasieduam lnemsdahudnyndUany

[

Hh T1 = awseuuusidediaglildadeganin (yaaiua)

Y

T2 = awmeruuaiibedesnslaletinmdnsdiu 1:10

Y
1

T3 = awsenuunaiidedaenstaletiningnsidiu 1:100

Y
1+

T4 = @vsignuuaagalnenistaledinmwensidiu 1:1000

q

T5 = amronuusiiaestaenislategise (gns 15-15-15)

NWuameNLURNlaTudeTInnaINNaNEAn1INTs YR TN Aula s edUany
AIN3199N 27

M19199 27 MIRTYRUlavesanERITlaTuden naINHaRERINTINYRTARdUAY

YANT Yvitinade (nu)
N9 o ¢l [y ¢l o ¢l [y ¢l [y ¢l o ¢l
dUmun 0 | ddaun 1 | ddarin 2 | dUavin 3 | ddaun 4 | ddarun 5

T1 100 110.3 119.2 128.0 136.5 141.2
T2 100 111.3 122.5 132.2 137.1 1434
T3 100 111.8 127.2 138.1 146.3 153.2
T4 100 1154 138.3 177.2 195.6 206.7
T5 100 112.5 130.2 167.9 172.4 183.4

-43-




M19199 28 UninT LT wRReYIE M ENLUN I FUTETININAINNEANEANNITNYAT

YANS Uviiniiinduidedaduav (nfu) s mtin
NARBT | Saidi 1 | dUawidi 2 | Uil 3 | duaifi 4 | dUanidi s | TTEUM
(n3%)
T1 10.3 8.9 8.8 8.5 a7 41.2b
T2 11.3 11.2 9.7 4.9 6.3 43.4b
13 11.8 154 10.9 8.2 6.9 53.2b
T4 154 22.9 38.9 18.4 111 106.7°
T5 125 17.7 37.7 4.5 11.0 83.4"

d‘ d‘ g o d‘ o g U a
INAITNN 27 aERITINN 28 Ka91NNTNAFDIATU 30 JU LUDUIUINUNTIUVDINANGH

Ay a ¢ aa ] ] o & s a
AAuIAsIERNIsadanudn amsenuuidedasnsladedininainuanannianisinun sty

o w

gns1du 1:1000 T witinsiugenInyansnaaesdueeeiiteddgynieada (p< 0.05)

v o
U = |

drunmuaminfiviinisnsaTaluassifonn oumgiidanadunasnnismnassoglugig
29.2- 29.9 pymugagyd mwm?ﬁmﬁﬁhLaﬁamaammimama@uﬂiw 31.2-31.7 psu wagAIy
Hunsawvadadenasansvaasdeglutis 7.9 - 8.2 (319 29) uazAAmduLasiugg
nanafuRausiaan 6.00 u. - 18.00 u. SA1oglutae 1,213.4-6,347.3 &nd (m314il 30)

M13197 29 AUNINULRASLUAIMARBINITLRUNARENAMIIURUUINIEUIMINTININAINHAKER

NINITNBAT
< )
YANTS anunind (°C) A1ULAN (psu) AU uNIALUE
9 U
NNADY 3 2 : d 3
WAy | d9dn | fdn | LWeaY | d9dn | adn | W@aY | deEn | Andn

T1 29.940.6 | 31.0 270 | 31.241.6 | 33.0 300 | 81408 | 84 7.4
T2 29.540.4 | 31.0 270 | 31.4+1.2 | 320 300 | 82+03| 83 7.2
T3 29.7+0.3 | 31.0 270 | 31.3+1.4 | 330 30.0 | 82403 | 83 7.3
T4 29.640.6 | 31.0 280 | 31.7+1.8 | 33.0 290 | 79406 | 82 7.6
T5 29.240.3 | 30.0 270 | 31.6+1.5| 33.0 300 |82+02 | 82 74
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A1519% 30 ANULIULALRASTUNIMAABINSIRUNANAN 1N URNUUIIA8UINTNTININDN
NANAANIINITHINEAT LIBASU 30 1 (TUN 1 W.A. 2559 - 30 W.A. 2559)

AANULTULES 90l
(Lux) 1 2 3
ALade 2,250.6 2,547.3 2,119.2
AE9ER 6,347.3 5,676.3 4,355.8
Aenan 1,574.2 1,768.4 1,213.4

4.4 NSHHNYBNINAIIUIY

[

nsanduulaseinsideilaandunismeunsnasuiddeuisdnlunisusegaivinis

[

&
PNU

1. woun lanau. 2559. Msiseuarimuiiefiunandnamseinniavea (Ulva risida)
FremsldimindanmanningAumdelinanisussusdmdunaunudend. undagde Ty nns
Usggidninsinemansmangia afedl 5 50 Ynzialve Aalnageanudsdu”  Yuil 1-3
fguigw 2559 o I5UIUTIWINITAWA NTUNNUMIUAT S18A2BEARINIANLIN 1

2. 1oun Tanas. 2559. mswAntmiindinmainfanudeldmienisussas. Ty nsuszay

FYINITTEAUVIR SITUATUNTIVEWALIVINT ASIN 8 1399 “75 U 519UASUNSIVELaL WU
¥ QI 1 9 %} r-:ll a a % U a & U a
viesdugaina” Jud 21-22 fiquieu 2559 WMINGNFUIIUAYIIVUATUNS TInTaasiTansn

3188LLDYARINIANUIN 2
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una 5

2AUT8KALITAINANISIVY

PMNNANITIVBVDILATINITITHUATHAIU NN NUN AN AR AINI1ENZLAVUA Iy A8n 1T LY
wwdindinmainingauimasldnisnsinensuaznisussusdmsunawnudaadl awsaeiuse
Han1339elenatl
5.1 nMsSauiigunsiinNanana1useinnIanaaen1s IdUmingInInaIningaumae

Tdnamsinensuaznisuseus

nmsitededsamieinnansaseimindinmaningiumdeldnaininnunsuas
nsusrasludmmauimiingeti 1: 10, 1:100 wag 1:1,000 Wisuifisuiunslidogdogns 15-
15-15 Tudasidn 0.1 % leflyammaassililaledrnmudoleinignslag Wuyeaugu 19
srpvnaINEAn 30 Yu ldkadensed 31

P ~ PN - o cs' ] Y A& v v o a
M19719N 31 L‘U'ﬁEJULV]EJ‘Uu’]ﬂUﬂTJZJL‘aaFJGUENE‘VWTT]EJNﬂﬂ'WVV]3LaV]Laaﬂ@flﬁ]ﬁllﬂ‘ﬁ']ﬂ']W'ﬁ]’]ﬂ’J(ﬂq@‘U
LW%@I{{VHQﬂqiLﬂ‘HfﬂiLLagﬂqi‘Uﬁ%mQ Lﬁf‘]ﬂﬁ‘U 30 'EJ‘L!

ansdIu dhuinsanade (n3u)
\Feedetusinganamann \esdaeiusinganamann
WgaumaaldniansUszas | dngRumdslinienisinens
30 fu nodUA 30 fu nodUAI
YAAIUAL 156.0 390 81.9 20.5
dm3NdI 1: 10 223.0 558 131.3 328
gm31d7u 1 : 100 143.4 359 95.2 238
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NM5IBUATNALLNBINUNANARdIBRNnIanzLa (Ulva rigida) Arensigunudndanan
ANIngAumaelEN1In1sUsERsEmSunaunulend

Research and development to increase sea lettuce seaweed (Ulva rigida) productivity
through the use of bioextract from fisheries raw material to replace chemical fertilizer.

un lana
Anek Sopon

UNANED

Mnmsneasiiemdnsdnivnzanvosiuindinmindaainiagivindeldnienis
Uszas lown Yande waeny wazfends druau 3 dnsnduldnn 1:10 1:100 wag 1:1000 fudeeidy
(g0 15-15-15) uaznguenuay ioifiunandnamieinnianzia (Ulva rigida) Tussuudmana@niisl
nstemimng 3 fundsnsliles Wussesnaisdu 30 u wui awsiednnangaiildudimin
Faniludmsndru 1:10 Winandnsruedegean wiidu 223.0 + 12.4 nfu sesaanleiun amieildsy
Jogids (162 + 9.2 n3u) ngumuaulifimafudminuasts (156 + 8.5 n¥u) awedldsuimn
Fanmsndan 1:1000 (1439 + 209 ndu) uaramieldsuimeindanmsnsdiu 1:100 (1434 +
12.8 N3Y) Mmuaeu IﬂEJ*TJR]%’&JE%’Wé’zyﬁﬁmam'amiLﬁmamammmmﬁaﬁﬂmmmLaiuﬂ%mf UaNNoaN
hwiindnmudaldun anudunas Fmannnismasssediddliduhdmininmangiundeld
mansUszasludnsa 1:10 anunsatunldvaununislddendila

Abstract

This experiment to find the optimal ratio of bioextract produced from fisheries raw
material including scrap fishes, crab shell and shrimp shell in 3 ratio of 1:10, 1: 100, 1: 1000
with urea (15-15-15) and control group. To increase the productivity of algae, sea lettuce (Ulva
rigida) in plastic tanks with circulated sea water every 3 days after fertilization. For an
experiment period of 30 days that the sea lettuce seaweed that has been received bioextract
at a ratio of 1:10, yielding the highest average of 223.0 + 124 g, followed by algae that
received urea (162 + 9.2 ¢), control group without added bioextract (156 + 8.5 ¢), algae that
has been received bioextract ratio of 1: 1 000 (143.9 + 20.9 ¢) and ratio 1: 100 (143.4 + 12.8 9),
respectively. The important factor that affected the productivity of algae in this experiment
was light intensity, which results from this experiment suggested that the bioextract from

fisheries raw material in the ratio of 1:10 can be used instead of chemical fertilizer.

Key words: sea lettuce seaweed, bioextract, fisheries raw material
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Bioextract production from fisheries raw materials

un lanu
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Tulasiau (N) Wi 1.45 + 0.06 Wesidud Weawesa (P) winu 0.15 + 0.02 wWesidud wasludadeu (K)
wiiu 051 + 0.01 wWesidud diutanmdelfaniuazyivsunaasdunid (OM) wiriu 16.24 + 0.17
Wosidu (han/dwiin) Tulasiau (N) Wity 096 + 0.03 wWaedldus Weaesa (P) whifu 0.11 + 001
Wosidust uasludaBon () ity 0.32 + 0.02 Wosidudt dedu mnmaddelundsilfsannsnagulah danh
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AdAey : dmiindinin Jaqudeldanuan Tanmasldaindauazy
Abstract

The production of bioextract from fisheries raw materials in this study had objective is to
eliminate waste and improve the value of commercial fisheries raw to benefit and as an alternative
to manage fisheries raw for maximum benefit. By comparison, the amount of nutrients resulting from
the fermentation process residue fishery two groups of fish waste and shrimp and crab waste. Using
microbial catalysted the Land Development Department was biodegradable. The duration of the
fermentation three months thereafter assayed macronutrient essential to plant growth, including
organic matter (OM), nitrogen (N), phosphorus (P) and potassium (K). The results were as follows,
bioextract from the fishes raw materials were contained organic content (OM) 20.62 + 0.23 percent
(weight/weight), nitrogen (N) 1.45 + 0.06 percent, phosphorus (P) 0.15 + 0.02 percent and potassium
(K) 0.51 + 0.01 percent. Bioextract from the shrimp and crab raw materials were contained organic
content (OM) 16.24 + 0.17 percent (weight/weight), nitrogen (N) 0.96 + 0.03 percent, phosphorus (P)
0.11 + 0.01 percent and potassium (K) 0.32 + 0.02 percent. This research was that it can be
concluded that the bioextract from the fishes raw materials to be eligible to apply to crop plants
over bioextract from shrimp and crab raw materials. The amount of nutrients from bioextract from

fishes and shrimp and crab were approximated to bioextract from plants and Channeled applesnail.

Key words : bioextract, raw material from fish, raw material from shrimp and crab
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