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Effect of Algal Extract on Germination and Growth of Bioassay Seeds

nsAnE@Nsanmana e 7 aim \Wun Padina sp.. Gracillaria sp.,
Sargassum sp., Microphora sp., Oscillatoria jasorvensis, Microcystis aeruginosa WAy
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nsastyiiuineesivenaaausiae Tne i minuaesfinfusunuluntsasageunis
Wwnyeiuin usnanntiasiinalunisfiusedausn uazdausentesiamageliaessiia oy
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N sl 100 wlafidus welfansatnfnuirluaaaduduioo nfuwesausese
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Lﬁ@ﬁﬁ Microphora sp., P. angustissimum, O. jasorvensis WaY Gloeocapsa £p.
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1. daatan¥ (alielopathy)
o o Pl o Gl ] o dl as o/
faalan® (allelopathy) uAmranmeanin uwiladn Auiluisdeiuuasiu
ael Molish (1937) 8lasamunelidn daalannyt Ae Uffisemnataniisywdreivannatin
v )
mudsauvIfluAuin inademeuasiivlsslumineljisewaiidaiuwas fuson
"\ as :l/ as d
Rice (1974) na1q1341 dadlana® vunede au@amaieniensauazniedan sudiesann
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Putnam (1985) na1991 daglani ineadasiuatsdsenaumariindieg uRuandanuas
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4 d s o o
21 1 2eenailuirauazatiniu (wedtl, 2540)
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(Eucalyptus citriodora)
2. nstlanidataanyn1esin (root exudation) wlunslantaeaansannsiunalag
N17IUaBNNINIIN
3. nMsrzdlaatindy (leaching by rain) a1sdadlawriineaazgnianldauaanun
%’ %‘ :’ A o/ %’ 1 4 o O o/
anislaenstedeaeindy  drviTeiniliiuRe  dnarlianilusainazaiaansda
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(2540) urleeanidlugail

NYsuLiNEag (cell division)

- N3EARIT8WAR (cell elongation)

- nsidedanlu (stomata opening)

- nsdaATziiuas (photosynthesis)

- nswela (respiration)

- nmaduaszilusFiu (protein synthesis)

- NrRALATIZHINIAAY (prophyrin synthesis)

- ﬂﬁﬁ?ﬂﬁéquﬁuaﬂﬁuuﬁlu (hormonal interaction)
- NNIQATNENGBMITTRINY (mineral uptake)
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153 (2536) uaziden (2532) WHuidansanaansaniiteanilu 4 33 AdiRe

1 4
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1.nauiln (fermentation) (fhinsienfudausesfiramnuiviatudauandaidiy
vewiteusarBumnutinvieanedl wiahelirzaevile Safludaluaidety wewtnls
mufiuaudasensasuannineanudaazifansararesesiniielflunsmanausialyl

2. AaanmsednsAi (chemical extraction) Tuneafntugautesitafinnusianie
auutiafndinaaedurdding ¢ udnhdwfianalfunsmeauiafenuiui uas
Wulilugiduneldanmgil 4-6 asriaaids dWeldvaseusiell favazanduviesing 4
iU hexane, ether, dichloromethanes, alcohol (548, 2527)

3. F2afndaelat (water- system distillation) ThAaR I &usAfuRfTinauvTall
Thiuvenstveduasdlsznen Tasenduvdnnisaedarinfauinliiamindussmauansi
panin douadsldlsznendamintmenstmauastn uaninsuvenssmeaaning i
vnazaneduitd  whahlussmedainazatseanmelfaniusin  WoansRlEAugidu
el lunmaasusialyl

4. FRafadatningsrumn (water extraction) {ThifBn1sunudng < Tmﬂnqsﬁﬁ%umu
B9 ] 289HT Fodlutuin 1 wazwtinlusnmdauasiasen 1:2 taadhudnderBunms
vieathalas Wi Bunanivioududouteiia widsduednaden 24 dalue dnlunses
Fardnsasazidamfiuansinsedldtiugidu Weldlunmeseusialy

a9y (2536) :1eewulddn nsReniehfiarsfinivannislumsdauna sl Ae
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o [ |
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fAansgafluiwsentauls
R A A Ao o
- FrnHunduvaN s vTaNT ARNAY
ar = A [} 1 U
nsldansafnaniiiidiideeannisldansell wi ggn  (2536) 1 meaulddan
nsldansanmiifidednin Ae
X v,y
- Alalwnuinldndnanan
- daslfusnaiy diesannansanitacaantialéiia
) -
- FedldNrniiansfelulFumnn
o ar .3 AAd =1 ]
- mnedmFuRun R ARgAssunalinan
2. ave (algae)
Anwouzyia liyasgmde
1 A 1 ] o o L d
avseiufanlifssuuviesdnass HdesalsWas  duamsiuasld  Hanu
waINMAIEIIuIALegLUIN anaiigliuuLgadian (unicellular) nguwEas (colony)
uane (filamentous) silvia (siphonous)aufisawaawialugniilassaiteilsznausos

.3 1 = o i [ v o o .
dWatianiisaann ( parenchymatous ) mzymnmmﬂuwam ( Round, 1966; Trainor,

1978)
NFAUUNANINE

meduunidieduan Auudninousieing 1 % ( Bold and Wynne, 1978; &men,
2539)

1. TUATBINNAT mqﬁ‘lﬂumsﬁq WAIZALA ( type of photosynthetic pigments )
2. A UNTRLAN ( stored food )

3. NLIRR (cell wall)

4. ANEOLZID9MUIA ( characteristic of flagella)

5. AnwueAETedlaseaf19Ias (special cell structure)
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MeaziBunretasing (vegetative structure) iaAnEFaEndasqanssriiifaeegs

L3
(light microscope) uwazndasqanssAiBldnasaw  saNMIANEABnsALRUELUsznauN"S

Na170un (NMyaunTi, 2527; 8ARN, 2539; Prescott, 1978; Cox, 1996)

dninenaranivarevinuinnsdndnuunainieeaniiusidusing q fiu wy

Smith(1950) Round(1966) Prescott(1978) Lee(1995)
Chlorophyta Cyanophyta Chlorophyta Cyanophyta
Euglenophyta Euglenophyta Cyanophyta Prochlorophyta
Chrysophyta Chlorophyta Euglenophyta Glaucophyta
Phaeophyta Charophyta Chrysophyta Rhodophyta
Pyrrophyta Prasinophyta Cryptophyta Chlorophyta
Cyanophyta Xanthophyta Pyrrophyta Euglenophyta
Rhodophyta Eusticmatophyta Phaeophyta Dinophyta
Dinophyta Chloromonadophyta Cryptophyta
Bacillariophyta Rhodophyta Chrysophyta
Chrysophyta Prymnesiophyta
Phaeophyta Bacillariophyta
Rhodophyta Xanthophyta
Cryptophyta Eusticmatophyta
Raphidophyta
Phaeophyta

= o ! t s
A15199 1 ausunsdanunasjaasdmievTauNainew

nn: neyaunad, 2527

AveRTALUNNUNRY ( Smith, 1955; Desikachary, 1959)
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Acalsfaae, walsny, wiulnilad, 3-Tagsvisu uasd-1nTalaeqiu

2. fueduelifidedy

3. reproductive cell laifiefunzfidanluninndeud uazlifinnsRuiuguuy
aNAeINA

4. guinadl 3 wuy Rewuuaafifes nquITas waziduane

5 natassind gelatinous sheath

6. e wnsazandae uillaenTulwidem (cyanophycean starch)

7. & gas vacuoles Tuwan phankton U Polycystis, Anabaena

8. winmfhudusreunsriaiiaseefieedand @welsdasd (heterocyst)

#aueR12eq (Smith, 1955)

[} ar [} MQ‘/ A [ L) 1’/
awmsedilundnegluAddu Chiorophyta @9 9 i 10 Tasduusdaiavueily
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1.

d.
6.
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Ts9u uazuauiniad
a a ad g
HnnaeaiiiEay
nsAuRugInauUaAewe wazlianAewa
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dlwiadandsznaudosiaadnigedun
¥ ¥ v
uriugefiing 2 Fu Fuludwaaglaa Tuuanidwwniiv

amsazanagluglreutiuaztiniu

A RUIRIA (NyaRnT, 2527)

awsaRuimadnatuAidi Chromophyta uAidulveg) Usznausden 9 Asna

donluglendeaglunzis FRmRasvizeduinia

Anwrousiall

o [ .3 =
1. sendngeglunnalsnanas Usznaudn maalsiadia, eaelsiadd, walsiu

waslniatiau

2. guinuazawIvIsIAsaliwaraduAnFiuALTiintaIaInsne



3. Huazlifniusadiuamnsazay iun uilsluglaesmaaiiGend,
chrysolaminarin wasniiy
4. vuamiivarenlszinn Hud wwamduBon (acronematic) wwaaTifauLLwNY
MUIA (pantonematic or flimmer) WFAUWIALLLILAL (band-shaped) AMNE1
1aeuuIAiniuze llwind Qm%@ﬁuuuqmmw%}uuqm viseatfirueaas
AR AUNUIA 1-2 (&Y
JUiraagadiivaauuy doulugifiglitenau 31 nseasn visansanszuan
6. iumafnfieReudily (motile) vienGEund phytoflageliate  LAZITRET
wndauRlally Wun lneznen
ANFAUAY (NEYAUNT, 2527)
amiedunsdneylumidu Rhorophyta aweludiduilfiaandndszann 4000
1A T,mﬂLﬂqunaﬁuéﬁﬂﬁ@gluﬁﬁszzmcu 200 A u@n&utﬂumnﬁﬂﬁluﬁmﬁu
fruasusidnautennslvgjauneuiuinaudaasuld amsaaunaluginaz
ANTTIRULIL benthic from, epiphytic ¥ia epilithic
Snwousialyl
1. sadngisznauson Aaalsiaaie, Aaalsadh, ualsiu Wiaddu waelnlagin
TuRausaganaukasin@u Mliansednegiiants

o=y o

v 1
2. i flagella vaganLnAuazisacausiug ( lifiszaclaluiasiinidinuan)

o/

3. a‘zwmLmaa'mmmm'wﬁLLmﬁ@f,jﬁmnm:ﬁ pit connection daiflugauivnl¥
nishnsiaiulaslaianaadnssndugas

4. awnsazan Bund1 floridean starch Teflamantadnufuermsazanees
amiedidnaunutin@u

5. 31 hair vi3® tendril faneauzdhuduacdlalida
Ussleminasandig (1Laassed, 2543)

1. Wiluamsuyd dnsihamseanldiduensssinndn 1un Spirogyra
wazawsieagunm Wun Spirulina FegaalluiFelusiunninngs Sanfiusing o U B,
B, B, E Wazindeus uenaniigethaninifhuiusausisamns 14andos

2. Wifluawnsdnd fnrsldauiedediuemadodndin Wuld chiorelia 1w
douraurasamsaitedfiaeonufrunulsauazin ey anfligunwaty

3. Wifluandnunisa finsld Spirulina sliaunlgasaladulunszualaiin uazduds

a .3 o ] a a ..
N1INALYesan (anti — tumor) anniunzfuvisfluawisniAunsans cyanovirin A1N
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Nostoc ellipsosporum Geiigaseswdalofa HIV 3ea1s cyanovirin dfndsaluszes
1% Y a o [} ] d’
AundNddeatinsaliasnaanlil
v o ar ‘0’ =i a 9 . o g0

4. Mintaun@s 8nsld chlorella vulgaris, Phormidium sp., Scenedesmus

bicelluraris waz Scenedesmus obliqus Wan1anwenludiay, luwmsm, safinveams uas
v
Aeawaluteiininungds
[ %4 X g’ as ib’ A o= = s
5 Wilusstidaunimin  awnsalfldanuinfiauaniazainansduvid  Tae
- v LA . v
dszidiuaniwirannisfannamieiianununiusesn winfifinan1aege 1y Euglena,
Oscillatoria, Chlorella 1$lusi
P as 0 o o '

6. Miihuledann TulszinaiWamunufuasindaimundnisldamsedGaauny
%’ o a ] . N ' A
WRunndndulefionw  lwlsanelvenwwdn  Anabaena siamensis  \ua st il

J J 2 .
Ananwlunissiselulnsiauannusseanialdangasiniineseuuiialan  finasldde
%4 A o o= [~1

Fanwluundnn uasiedndu q s nediamea, Gnnae, veuuazwin sy

7. MuArarseangvanaddanan  HnisAneienianseangnanigdaninann

\ ol o H a :’; 1= ] ' o a . ﬂ;d £

amdeddeauniiBusiusill A.A.1981 wudauevaerianansnslssneunious

nwdiasan, sinuqaan, swla¥a 1w Scytonema, Tolypothrix Ianssenau scytophycin

] <

S a o :’/ .—3
Tafignatiuduraditiesan

Tolypothrix tiipanasensis \%&1s Tjipanazoles Hgwasasutas e wsredlsaie

Anabaena laxa 1%ans laxaphycins HgnasuTes

Nostoc sphaericum Wanssiasulafa

['% o [l d‘ ] Y =

aNeanAAIN  Chiorella  #xn30ldannuasluulaswizlgninaidansseyiuin
uaznrsuansanluldiug, 4n, drauazauiumg

Scytonema sp. TISTR 8208 \uaneWugnAnueniaaanitihiddednenmniuas
walulafiuistlrzmdlneg  TeanansondnansujfouzdudenisasgivinaesuuaiiGe s

[ 1 dy vl as a v

ansdanaaillsinswWamnnszuaunisrasLiu@ui

Inwaasaudie (leyaasso, 2543)

1. dhalsatufeduge awmseddesans Cephaleuros Hinanalureasiugn nun
a o & oy A -
wWinlve uasiadiasiauau 1

] a o 1Y ' L I 1 =

2. Usntsesansienfludunsasenyeduacsdnd nsuguassamine@idgauny
% a a 3 ¥ ! H . =
WRduunerila du Microcystis awinaanaililanilaenans mycrocystin dailuansh
] @ =4 o ) a [-- . A [
nelfAsuzdaluiy fnanudawgnisfialsansiiwueedtedy Hanuneidesiuans

A & e ¥
mycrocystin Niuilauagluin
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P o a a =i 4 ' o‘d" °
NseuaninInanAanitneesamaaelull A.A. 1878 wuddadiaesaiwanung
] v L}
1 wy uazgia MendeaInbnlunziag1u Alexandrina FAUfinn1sUgNI9e Nodularia
! ¥ a ] L’ o ] a A 'o’ a
3. nelWifatlymunawiavguazauinnedd & wsed@sounuintuuss
amedidurrurmdnuanatiin 1y Nostoc, Phormidium, Coccomyxa, Cosmarium,
. . , e S .
Cylindrocystis, Mesotaenium LLlag Zygogonium ﬁwumﬁ‘cy@mwmu,uuuuwumaum na
v v [
tyunasszunedvzanisidiuiug - dnsasnidudianssansedududunsasdedld
I ] U ¥ o ar An 4 a [
awndeRduinld wansafinandlduilywidrdnyniiatuluwauien Safuausd dangu
WATALINN
3. 3Runnsluntsidarseangnaniedanmassaite
3.1 msldarseengranieaninaessmsnelunistudainisasyfiuinaedadldin
TUIALAN
t al %’ o a o :’/ o a a a ,3
amied Gaounuinfuunsrlinaunsadudsmaadyfiuineewuaifs @am
ar a’ n‘ =3 1 A 1 [ ar A ' k1
s Wslado &iiFinawiatn uwszauieiegluidnouseeiuld Teneunlidlsl
o’ 1 o %’ =Y 4' [~ ad (73 -X
eEuNsainasanameddesunuiiduanaaiiussiiouslunsfuniuites
- al Y £ -~ ay o A ¥ a
wafife wazaviediaiiues  aiseenganielanimitiFainaniefidiuaunuditu
a1aih dsegnalldlunneenWiusyeduasdnd  dlildnediunianens wazldly
nudsviadluntuiulasea¥is (model) TunsWmwnenailalud (Patterson uazAne,
1994:; Borowitzka, 1995; Kreitlow WazAfue, 1999; Schlegel tasAnsy, 1999)
v
Issa (1999) $1e1UIN AMnNTINARBARAATAINA ML R Taaunuuilunan Oscillatoria
B . . . N o aa dl s os :" o a N alaia
angustissima Wax Calothrix parietina fngnfauziweldfiugaintsasoyinuinees@adiain
< ) g ] a 1 as
“NARn  edntuwINTes  wualFy  uazdwmieuntis  asdsingdtaiagnsann
AR ITeawnNtNRUNIn  Oscillatoria angustissima WAz Calothrix parietina  Snasia
s :’/ o) = ‘g 3 =%
nsffusiaasyiduinremani@ion wuahiFe uazamieuietiio
£ . o O a a
3.2 nsldanseangnsnisdaniwtesamireluntsfugenisasyuiaussfunu
nsldeandiauassainie@iden
] ad A o ¥y Vel
Issa (1999) 1eMUdn  avnnsAnaTasefTrusiiannlfainatuiedEen
14 o =\
WNNUWNNYW Oscillatoria angustissima Wwax Calothrix parietina mamsmmmuima:
Burunisidfeentiauaesamire@des Chiorella fusca walsngindnsmaiasgyiuis
v
o= o/ os [} o’ A
wartfunaunnsldeandiauaed Chiorella fusca axgniudaatinagus Juusninagaudanen
a A as t %’ Q ' . . . s
ﬂg%u:‘mnm‘lﬁmnmﬁmﬂﬁﬁmunumuu Oscillatoria angustissima Wwaz Calothrix

parietina
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Imel Moreland (1980) Wisnenudnansaisilianainsed@eaunutiniduiie

laentuuuaidn  asfigridluansidadafndiodielnarrend  danaldisruounnelsiiad
o g ) e < o A

vesasuazazdugainisttanentlinaraulunssUIuN RAATISTLAINSTLLILAS 2

3.3 msldaseangnanisianweasamielunsdudinsistidvinresiadugs

Gleason and Baxa (1999) #8971 @nsnanaléainganse@idieaunuinRuung

o Ad 1 o d‘ o a ala 1 ] = %’ a
MianFundn lretuuueiiu Jallundnnaniesssutiacifeseainiadidaqunuin@u
pafued Tnaarudntundluiwazegfitszinn 5 pM laawsnanlfigasiin laenly
a4 o :’« Y a a d’ | T =) o as ) =

wuansuazdudinsasgiuinuasnang aslaanandndumaaiuiunang i afiden
UNNURU aeiNaY Englena gracilis azgniiudasanlaenTunuaiBumwszdrarunsoain
awsidiaslaenisldussinsneg wananitlaenluuuniitu azfinoudluivatnaguusse
NITUAUNIRUATNZIUAIUBY Chlamydomonas reinharatii 341EAanudndueslaanluiua
==Y oI s :’« ] o [] dw ] o :’z o o A' iy d‘ ]
N3um lunnsdue wignshanaadazannsadudanisadoyfulnresdealiTdianly
AT 0RUATZIF LAY

wananil Gleason and Case (1986) flalanaaaslilaantuwuahiu seiluans
a nd‘ v . o s :’/ a a <5 :’/ d’
nRunNlsan  Scytonema  hofmanni  dnvnnsfudainisdgRuinaesNTduged

; - ¥ ) L

dsznausat wanenAuag il idw Lamna sp. wasiinenAuatjuunuiy i 417 uay

'
Y o

aia = A 9/ o o [ :’z Qo a L d!
AUNI Iﬂﬂ‘l"ﬂﬂqiuw}_]ﬂ‘Vlﬁ‘Wﬂ:ﬁNNﬂLﬂ?.l'J‘llﬂ\iﬂ‘Llﬂﬂﬂii“W@’mﬂLL@:@:HUﬂQﬂ{]ﬂ?ﬂﬁﬂlﬂﬂﬂ@ﬂ (+X13]

pad )}

p-ben-zoquinone , K,Fe(CN), , tansalsiludulafuea wiadalaluduiaem Wusafy
a o [ 77 d‘d i o :’; Qo o e A
Adnasan  Anudnduninssansdudelfidenaes adlussuuntsdaassiuacians
Tatvinliazfiaudinduaindtmududuaassadudinge 3-3,4-lnasalsiuan)-1,1-1n-
g 1 ] [ 4 A d ]

wiisyGy TnelgenTuuuaiiu aclifinssaszuunsdauansiuasiiniie delaenluiuaiizu

] o’ :’/ A o 3 a & o ey
aziinasanisdudinislasulassasBandiaulunisirenantidnasausesdjisens

« :’/ [ A = oo [1 o |
fuarzfuadluifisionnn  daulugiidoniifiedfitenaseglussuuntsduamzdusi
289 |

Ad ] i as as A o’ dl

TaaansiGandnlaentuuuaniy azflusounuraduanainufanany daanaaumuh
fimpaTunizagassaumuaslnninnuiy dguanimiduaisdious (antibiotic) uss
waAdlan1an ( allelophatic effect) AagrnsafiudenisBularasamituazivadugals
(Gleason and Paulson, 1984 ; Lee, 1995) laenTunuafiulivhuinluana 430.884 gms
MUARRAS c,H,,CIO, sznausa diaryl substituted lactome Waz chiorinated aromatic

nucleus (Mason et al., 1982)
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o
A 1 laseaireaslaanTunueainiu

N1 : Mason et al. (1982)

—9

L 4
o

3.3.1 uareslaenlunuaidusenssigiuinuesiedugsiianAaasluin

A o/ . ] = =
naveslaenlunuaisunanaan Scytonema hofmanni fnasenisiaTyiRninTes
a o P 1 o [ YY)
WanenAuetluin Lemna sp. \wRsvasalgn Lemna sp. Whaaan 14 Suluanududu
e A o ] ° & A = = ]
redlgentunuaiiunsziusine Inaguaainduausiuiiaigiuin watsingdn Lemna sp.
. . d o o o o
nhildldlaauuaffuasfidswusuiissgiiulmitesenunnfign  dou Lemna sp. A4
b o ¥ A o o ] L7 d! o
laenTuuuaisuasiismnusuiedgFuinviesantdeasaiiefuineaslsantuuuafizu
n‘ &' o :lz e 4 o ] o :'1 o a ] <y
dwnay  aadulsenTunuaiduddinssansfiudasiiiulniianiseantasis  (Gleason
and Case ,1986)
(—r:’) o ] o o Pl :l/ dl 1 dg =
3.3.2 uaveslgenlunuaiisusanisnaiyiuinresieduganendaeguunum
s ] o = =] A ] g a
uaredlranuuuansusanisTybivinsasieneAuag uuiumiu Tag
Gleason and Case (1986) naaasan a1 tuuuansululfunusqussguanisiasymula
g’ o 9 o o d. ¥ W aia al
anuwsnufamdainnasaiiuest 15 §u naoududureslzenluwuansugs o aviing
, « ¥ eag¥ o o : v b
santlusraznandudy faldudnudenldfasunn wasednlaantuuuaiBuasiudanig
o =S P~ | A v v ==Y A |3 § l:’l
wiAnlamese waziaondinduseslaantuwuaiidugeraearnnsagianaldus liviaue
z 19/ = [} A o o/ A
azavag futiesesie winanansaelgenTunuaiduasanauuaniely 20-25 Junasani

«al o s Y
Ansas e luiu Az

v '
o’ =

3.3.3 wareslgenluwuaitusanisiasifiulnaasiadugsndluda i

a

1 4
NINITNARBUANTA Ansnanuireddeaunuindusianisianaas WRARTUNTTA

TagAnean wefidusinngean  ANNEEIUIINLATA NN UHRATDY Fun aMeanasn
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nude nglddemesey 6 1fin wiafwadadasis 3 18 1dud uofreun (Chioris
barbata Sw.), luasusing (Mimosa pigra Linn.) uazfall (Phaseolus lathyroides Linn.)
wazdaiTUgn 3 18 Mud dafufantsenuzd 105 (Oryza sativa L), finniamaila
(Brassica campestris L. var. pekinensis) uazRDS ((Glycinemax (L.) Merrill.) cv. Sj.4)

AMNNINARINLTIATANRAINAMIERITeaunuUn®Y  Hapalosiphon  sp.Hg
o/ :’a 8 @ =] ¥ o o = ] o= = [y ¢
fufannseanaadint 2 1lm Aa ugrinuazinniaenta Teede 2 slsaziefiausinas

i A o s N 4 o %’ s

wnasaNige Weiuasainan Hapalosiohon sp. Rafmdaenn (nign wesAny,
2547)

4. @N7RRNOVENINTINNTIBIR M BTSN saenasdidnasaulunsTLaunis
GSCE PR UK

Gleason et al. (1986) 189741 nalnnisvineuaesloenluwuafizuasdiusanis
J a g ' 1'% [ a a %’ Y dl (3
dtnandldnasaulunssusumsdunsizd  Mauadluamied@eounuin(uiduaead

¢

d .

B2 Synechococcus  sp.  Wnsruaunsduassiuasiineniuaiisnanasaes

Synechococcus sp. latnlunuansuaziiutanisdnenasdidnnseululjisenaacdad 73

DCPIP uazK,Fe(CN), lusiafudianasaudusumiainifisdjizanlunszuounisfansizd
A 4 :’a oy s :’/ aos ) rdld )74

uasszuunges  Aadulaenlusuaiduasuanenisdudauljidansesgadninaadecluaselon

ARG

wananinudnleanlunuafizu duansiiguanti® biteuia (hydrophobic) fatii

q

o« A L = e U ] a d
wnnidindfisenaddun eduasduazitiefulnainend Talaenlunusiisu Ay
o : 1 a < e A :S' o dw
fuganisananesdidnasaulunszuaunisdaunsieiusanl 2 ( photosystem ) Teulfjisani
A UNATIRI8NTAYRdENT DCMU(3 — (3, 4 — dichlorophenyl) - 1, 1 — dimethyl urea)
Tauansindndsireiiaiiavinaaanisaranandiinasauanszuuuas 2 ludslalalasuian
(Gleason W&z Paulson, 1984)
Lee wae Gleason (1994) afnanslansandlaenluuuaiu (hydroxycynobacterin)
. o Py o
AN Scytonema hofmanni lasidnsiidndluneunaan (analog) 2eelaenlunueiisu &
QA o/ o :’/ "’ 1 o/ m‘d []
AnsautRazanelad lusinarareddonavin TednduguaniEnuanstsainiaantuuua
d o aan . . o o \ o :’/ '
3w Wetwnaseulfisen Hil reaction fudiaulnatpess nudnazdudanisinanen
«a & A o
fdnasaulunsruoumsdanmzduasd 2 Idwdenfulgeluiuaidu lansendlaanlu
o a v ers | tg a
wuaituazliinasia (unstable) wasgeydafianssa (lose activitiy) iaalilugringiivias

2-394
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gaul (Hot air oven)

v o

AZNFINANRFN
NITAINTEY Whatman no. 1

1 b4
R
N398N984
19119
IALAUUIA 1 AR
Wawiaauin 10 ang

& ,
Tngmmanuu (Dicsicator)

[} 1 A &
wisnsilumiasnFaugingnd
Fausnans
Volumetric flask

A 1
wsaatlulndln (blender)
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finsniau 9
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- 478 uszviedy
- gunsaddenw
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q98n19
LAUNISNARAY
A A o’ t o’ ]
NMAaedN 1 Annaaasssianalfainainie 7 eenwug sanisean uaznig
a a ]
wWityininresivign
Hansafimananudre 7 28in Aa Padina sp., Gracillaria sp., Sargassum sp.,
Microspora sp., P. angustissimum, O. jasorvensis Wa< M. aeruginosa {aeldsiana
A 9 or I3 o <4 ,b‘ ola ¥ v cll or ¥
azanefdannanie 2 98ia Ae WINAY wazwniues Anudnturssashanaldann
] P o’ 8 o ) S d‘ o & & o ¥ 1
amde 1 3 334U A 25, 50 wax 100 niuAedns FwaseuiuwAnTLUgn 2 18 1w
WARDNINUTUATATEITNINT UWATINEALNNIATIHINIIEN INUNUNTNARBIULIL
Completely randomized design (CRD) 47421 3 41
A A o ] o ]
N1INARAIN 2 AN INATBIAITNANAIAAINEMIE 4 a1LRUS Aansen wazns
w3ty duinansdaiNg
arsafinannaivine 4 arawug Aa Microspora sp., P .angustissimum,
[] ¥
O jasorvensis , War Gleocapsa sp. Balfundlusiavinazane lnanaseuiuwaniang 1
o= 1 A o ] o
13a 18un nefrdraun Renududurssasainainamsie 3 sedu Aa 25, 50 waz 100
NFUFABART 2ALRUNIINARBILLL Completely randomized design (CRD) A1421 3 91
3EN1TNARDY
NSBITUNNTNARDY
Y X , , .
1. AURDUNNTLALN O. jasorvensis, M. aeruginosa, Gloeocapsa sp. LWae
P. angustissimum
< ’o’ & o
1.1 WIENTIAUINNADTUA 1 BRT
= A 173 g Y. . N
1.2 wisanileNlHiaeN O. jasorvensis, M. aeruginosa, Gleocapsa sp. WAz

A X ] X o 1 5
P. angustissimum tjeflfaeAe gas BG TandeTldinualszneusanansiniifssieliil

NaNO3 15 nfu
K2HPO4.3H20 0.04 niu
MgS04.7H20 0.075 nfu
_ CaCl2.2H20 0.036 n3u
Citric acid 0.006 niu
Ferric ammonium citrate 0.006 niu
EDTA 0.001 niu

Na2CO3 0.02 n3y
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H3BO 0.0143 nfu
MnCI2.4H20 0.00905 niu
ZnS04.7H20 0.0011 nfu
Na2Mo04.2H20 0.00195 nfu
CuS04.5H20 0.000395 nfu
Co(N03)2.6H20 0.000245 n3u

1.3 fiuilu stock Aaadndy 100 wih 1Bnims 500 Reddms uazge
asazateaniiBinns 5 GaRanslduaatainae HurnndulilEiBues 1000 fadans
udatinlusingely auto clave

1.4 seaufiuBuideamieatiunn Wdiuay wasinlinelSluifnues
A9

1.5 eeliilszanns 15 - 20 fu wdrAafuadaming wastaadamse
il evlmudefignumgil 50 ssraaidus

2. %umumnm?‘ﬂu Padina sp., Gracillaria sp., Sargassum sp. WaY
Microspora sp.

21 gwwie 3 ANEAUFUTNATALIILIININRININALNMAY 49U

Microspora sp. AsUIUIINAINAITNINAATINENANARTNTUTZHS wia N

o a« o 1’4 2’3
NIARRANITARLAZUNNIA N Az n

]
=l a

22 wRwnurhamssndaliue wazthanaunguu)il 45 890

wadaa Whaan 72 Falue
q8nN1TNAaaY

1. NTFTHUANTANAAINAMINE

1.1 nMswianasatadaeitaanaming

v faunadaarsasiilnily (blender) wisaniuinunldlutininefuda
Futnnduiedidusvinazane Taeldawmine 10 nfurennau 100 Tedans Wuviaudoay
Wi Tndevieds hilFuSugduduwem 3 fu sdmnfuiuinsestiugnanamg
LAZNTEANMNIEY Whatman no. 1 azldEnsadmdaeninannawie  aadadu 100
fnanfudefindans @eanasdaiuliidanududumunsnidanmases Weldluns
NARDLNIFIBNUAZNTIRT EYLRLTATDINER

1.2 NSETENANIANAFIELNNIURAIINAI NI
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sufiunmswfieusumastauaisaingratiianaminelude 1.1 Weswdulfaus
Mazarenluniues 90 wefidus

2. NMINARDUHATDIATATRANAMINE

2.1 NMINAGELINATAENTARARIEIIANE e

ﬁ'mmsﬁmLﬁﬂnmﬁmﬁmu,azmﬁm’fmﬁm*‘?‘laugscﬁLLaxmjﬁLamﬁu uaz N mARaLly
ausiisedannsyammnnzdnuan 1 44 Tne Hudanaaetdnuy 20 Was Buasaia
anamsemaBin At muusummeans TaelBunns 5 Sadaes deanu wé
3eilnehasauiinlnefigoumgiivesfifuasadng

2.2 NMINARDLNATBIANTANAAILUNIUERANATMINY

NTEATHANZHNTEINNIZANUIY 1 Fu RuasafRaname T asithy
favnaransmuBumsTiiuunmuuRunnsaaes TnaldiBunns 5 Tnaansseay  uas
salfumueasvinzasnWuualnadadhioly wa"amnﬁLumuam:maa@nlﬂuumuﬁﬁq
Butindundluanurnzudazaty 1Buns 5 fadansieany anufiimdanianig
Fadentuds danfeluauniy auar 20 wER  wdtasilndnaratinlanelaf

= A 1 o Q iO’
HEUNYNHRINTUAIAIN AMN1TNARBIRIUIN 3 91

w = v
nstuinuaya
o L4 & o Y o (3 L7 - | d‘d a o
AMn1gasAtUnINenIasNsadwdudy  Tranmuualidaianunisasgymuln
:” ] o A A s o o’ Ld (-3 i
AITINAINA 0.2 IuFiNAT Wulaanan WaasLaT 7 513 3NN 13uLS RN Ash
o o o o o o P v [ o v v o e s
SAATIF NAIAINULRINUIBNAATITAATIALDIAUNANLAY WIFAUNAINTAATIRTDILARSANY
U 10 FUNATAAINENI9IN ANENIRIAUE  WATANNENITaUNA  naIantiuinly
A oy o’ $ OI’ i°’ .74 -] A -]
auuaguni 45 asraadas Wwas 3 §u edandmdnud waziinafivianag
o & Y & ¢ oo = [ d' aed
TufinuNAmsziAt ANl sUunea i RnazFauiiauAiedy (pedfaee Duncan

Multiple Range Test (DMRT) Tag/ldlisunsudnsagineata SPSS

a o
ADUNNINTNARDY
%8s D 129 - 130 uaziias B 101/1 MAdTianenAIansnislsens e

walulafinaineas aorfumalulagnszaeuindidgnmuizaiansil

STALLIRTLUNTTVIARAS

IPRUNGARNTLY 2546 — RAUNNANWUE 2548
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NANNTNARDILALINTOS

mMsmpaesiil naraseshasalfannaming 7 aeuf slanisen paNenanen
WAZAYINENI3INTRINTLQN
nsfnsaaresasainfidanaine 7 aneiud Wdun Padina sp., Gracillaria
sp., Sargassum sp., Microspora sp., Oscillatoria jasorvensis, Microcystis aeruginosa
WA Phormidium angustissimum TRABNNSNEN AINENILEA UAZAINENIIINTRIRT Tae
Whavaaay 2 1iia Ae dnnadaananegy uasdroRufunsrfassusd wudnansanmaann
awieitefinaming favnavay  uavszduAudidsiniety arlinanismagauAn
wWafiduAn1gean ANENNEEA ANNEN2IIN LLa:mm?cyLﬁuimmﬁmﬁtmnsmn"u il
1.1 HaINANTANARINAMTEFaNNBNIBINTINAR AL
ansanmaIna Rt aTeIaMINg Fatnasany uazTrduAddusinafu Az
nadufamssentesiimagey 2 1ila AednnadzananedeuasdnoRugunsAisssusig
(FAT190 2 UAZANIT 3) hsfieria 2 ﬂiﬁquﬁLﬂﬂsﬁ%uﬁnmﬂnammmnﬁqm dlel&sugns
afnanaminelunguaiediduounaiaiu Ae P, angustissimum, O. jasorvensis
WAz M. aeruginosa msldinfhiazanelunisafngisangmingasinldiinnnaden
nsfsuazdraiuguasdisssuseiilefirusinsenanaanniign  wazszduaesididy
103@NSAA PR NE TR R IR 2 TRsETlefimuinnssanasa
Tnefaia 2 Haszilnlefifuinmssenanasigadleléfuarsaiaann . jasorvensis
uaz M. aeruginosa afadaeir Sadnnadaanaredefimeseniaiitiinty 0.00 uaz 0.00
wefdufanudnsy Weldansafafiaudiudu 50 waz100 nfutiulinusaesaminese
an7 wazdnmaduananedeiinseniefianind 0.00 uaz 0.00 wefifud Fadudy
100 nfutinuinusrasaruing Weldfuansafinann O. jasorvensis Wz M. aeruginosa 7
afndaeamnueamuindy  deudioiufunsdisssunafininenelavinfy 0.0
wefifud @eldfuasafnan 0. jasorvensis faududy 100 nfusinuinusiaaes
aviei e fuarinazans (ﬂ'\W"?II 2)
AFANARINAIMNIE Padina sp., Gracillaria sp., Sargassum sp., Microspora sp.
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} 74
asanadiaeun (nfusiedns)

g1sanafaenIues (nfusiedng)

FUARUE
25 50 100 25 50 100

control 05.0:0.58  950+0.58*  95.00:0.58* 95.00:0.58"  95.00:0.58"  95.0+0.58*
Microspora sp. 73.3z0.88"  16.6+0.88°®  0.0+0.00%  68.3:0.33""  36.6++1.20°  10.0:0.00°*°
Padina sp. 70.0¢1.73"  81.6£0.33""  73.3x0.33™  80.0£2.00°™  76.6+0.66°  76.6:0.88™"
Sargassum sp. 71.6+1.67°  70.0£1.00%  75.0+2.08™  75.0+1.53"  716£1.67™  63.3£1.33"
Gracilaria sp. 76.6£1.33%%  750+£1.00™° 88.3:0.67*" 65.0:0.58°°  61.6£1.76°"  78.3:1.86™
M. aeruginosa 21.6+1.45%  0.0:0.00®  00:000%®  416:1.20°  8.3:0.88"  0.0+0.00"
O. jasorvensis 0.0£0.00“  0.0£0.00*  0.0:000%  16+033% 0.0:0.00*  0.0£0.00™
P. angustissimum ~ 21.6+2.84%  0.0:0.00% 0£0.00"  70.0%1.73"°  51.6+1.86™°  8.3:0.88°"
WNNEWR FaanHTANEN BN HRNALA nishefulunnouuainieafuefiaaasuansneiy

aa [} o’ o o/ A o A
N4A0 mmqﬁuﬂmmmmmu AMHLTANY

1
s

FaaneenEdangEinRlug i

[ aa 1 o O or A o A
ﬂuﬂﬁﬂﬂﬂﬂﬂﬂﬁﬂﬁuﬂﬂqﬂ[’gﬂﬁ‘:ﬂﬂﬂ’ﬂ&llﬂiﬂ

d o’ ! ﬁl ' - - (-3 (=3 (4
AN9199 3 WaTRsanTanmanauIeniseilafiduinisanaasmindna g

UATATETINTNT

AN
qU

95 wlafigus
UL UBRLALII T UABH AYNLANANY
95 wafidus

o

-3

q

ansanadaeun (nFusiadng)

AFANRMLILNIUES (NFUFBRRT)

AVt Tl Fiald

25 50 100 25 50 100
control 100£0.00*  100:0.00®*  100£0.00* 100£0.00®  1000.00*  100+0.00*
Microspora sp. 100+0.00*  100£0.00*  31.7¢3.17®  100£0.00*"  98.3+0.00*  100%0.00*
Padina sp. 100£0.00*  100£0.00**  100£0.00°*  100£0.00**  100£0.00*  100£0.00™"
Sargassum sp. 100:0.00*  100:0.00**  100:0.00™  100:0.00*  100£0.00*  100+0.00™"
Gracilaria sp. 100£0.00**  98.3:0.33*  98.3:0.33"  100£0.00*  100£0.00**  96.7:0.33*
M. aeruginosa 88.3+1.20" 21.7¢0.33°°  11.7:0.33®°  100:0.00®*  83.3:0.88%°  45.0£0.57°°
O. jasorvensis 81.7:t0.88*  23.3:0.33°°  3.3x0.00%° 93.3:0.33"™  60.0£1.73®  0:0.00°
P. angustissimum  81.7+0.88%°  33.3:0.88°°  6.70.33% 98.3:0.33*  93.3:0.33*"  91.7:0.33"

NNEILYR) ﬁqé’nm‘mmﬁqnqwﬁumﬁnﬁﬁwﬁu‘[uummﬂ%«ﬁmﬁuﬁaﬁmﬁmmnmqr‘fu

mmﬁ?\afjwﬁﬁﬂﬁﬁﬁmﬁ?:ﬁum'mL%ﬁu 95 (ilafidus
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1.2 NATENANTANAANNAIMIFARAINENLDATINTNAGEL

—_—

AMNNITNARBINUIN ANsATARINA WM TITATa I8 MY FAinazant WaLsziy
anadudusinef asiinadufoviterraensesyFuinresdoutentesdundrfnniaien
noaseuazinniufunseisssunaiseneaninaneda  uandleldsvauaudnduaes
ANTRRAANEMIEIRLTY DU Ttin ¥ AT uE Nt enTI TN ARR LA AR (A397 3)

Anniadaananedsildfumsataanaming 0. jasorvensis FduAZMILES
Husatnasantaziinuanagen 0.00 iRwns dielflussiunnududu 25, 50 uaz
100 nFutihuinuferassming A usugnsaiaean M. aeruginosa fafadaeinaziiany
H128eARAE 0.07, 0.00 kAT 0.00 truRmsTiszaumadindy 25, 50 uaz 100 nFutwin
WHIR9AMSUANSTL uazEransanaan M. aeruginosa TiafadaenIuesaiiAIY
geanRan 0.31, 0.00 UAY 0.00 [uREATRsFUAudady 25, 50 uax 100 nFuTmiin
WA NIEANRNAY &MFU P. angustissimum fafndastinaciirmeageniaas
0.00 uaz 0.00 [WAWAT Assduaudady 50 uar 100 nfmminufsresanvsie
audnf Tnenisldinussmueailuginazaiaasldualivnnsneiu

fovuguasiassuntildfuansafinainga i O. jasorvensis Mviuazim
veslusinazatasiimugnaen 0.00 wuiwes Weldlussfuaoudndy 100 nfu
vuvinueresavdne dwiuansaiaan M. aeruginosa fatndaeminaziianuanigen
\Rel 2.88, 0.00 A% 0,00 WUFIAT Rezdupmdudu 25, 50 uaz 100 nfutnuinutzes
ARSI uazdnansainann M. aeruginosa Tafindasumiueaasiiatiuenanen
|t 0.00 TuRwAsTisEAUAdLd 100 niuimiinuKeaesgusng damsy
P. angustissimum Aafadnetnaziinngnaten 0.00 uar 0.00 LTURWAT TszAUAN

o ’0’ o’ ] L4 as A
Widu 50 waz 100 NFNUNMINLENTRIRNUFILATNAAL (A19797 4)
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d (%4 1 A ] - o
M197199 4 HA1R9AI8NAANNAUMIENEAEANENNEeA (MURINAS) TR38NNTATY
NINFNUALINART 1IN UATATEITNIT

gnnadien Wanda
AN
Wndu e HNNUEA T HNUBEA
contro! 4.94+0.07"  4.94+0.07" 578+0.14°  5.78+0.014™
Microspore sp. 25 2484023  2.19:021" 6.10£0.07°  5.44+0.08C
50  0.00£0.00*  0.43:0.16™  5.18:0.01"  556+0.11"™
100  0.00:0.00*  0.00:0.00*  0.65:0.19®  5.24+0.07°°
Padina sp. 25  5.32+0.14™  3.98+0.10° 1.90£0.16°°  3.91%0.10"
50  4.68:0.10"  4.18:0.11°"™  2.27+0.08"°  4.63:0.09"
100 4.37:0.10"  4.37#0.11°™  2.55:0.08°°  4.04:0.07™
Sargassum sp. 25  1.95:020™  4.03:0.10%°  458:0.08°  3.8:0.14°"
50 228018  4.23:011%"° 4262010  4.46x0.08"
100  2.55:0.23"" 4.45:0.1046™  4.41:0.08°®  3.99:0.07"°
Gracillaria sp. 25  2.34:0.17°%  4.07:0.10%°  452:0.08%°  4.6:0.10°
50  2.15:0.15°%  4.25:0.12°°  4.44:0.09"°  4.30:0.91"
100  2.71£0.10%  4.47:011"™  4.16:0.10°  4.52¢0.10°
M. aeruginosa 25  007:0.05"  031:000™  2.88:0.21"  2.86:0.10%
50  0.00£0.00*  0.00:0.00*  0.00:0.00®  1.84+0.19%
100  0.00£0.00*  0.00£0.00™" 0.00£0.00**  0.20+0.78%
0. jasorvensis 25  0.00£0.00**  0.00£0.00*  2.47+0.18%°  3.50£0.11°°
50  0.00£0.00*  0.00:0.00*  0.00:0.00"  0.94:0.16%
100  0.00£0.00®  0.00£0.00*  0.00£0.00**  0.00:0.00**
P. angustissimum 25  0.100.00*  3.07023°  284:0.23®  3.80:0.12°°
50  0.00£0.00%  1.19:0.26®  0.00:0.00*  3.10£0.11%°
100 0.00:0.00*  0.00:0.00*  0.00£0.00"  3.210.08"

o o ar a - AI [ 9 :’/ ar ' o
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1.3 NATRNATANARNNAIVIILABAIINENIFINTRINTINARDL

ANNENIINTRIRTINARALLARZTA  AzRauAueIRaansdnnd nielFuANFnaiu
N NANH (mmﬁ 4) Fanudn anstiaimannauine p. angustissimum, O. jasorvensis UaY
M. aeruginosa fnlEnnadaananssluazindatrevuguasAisssusaiinauatasintiat
fign uararsafnainamineiliniiuiinezans ssinlftaaseuiinauenannten
fandlenBaudousunmsldumuesiiiufaniazans

ﬁnmm"imn'mﬁaﬁlé’?ummﬁmmnmuém O. jasorvensis i uaznues
(Husanaz mmvummmqmnmﬁnu 0.00 wuRwAs Wialdlusy ﬂumﬁm‘h’u'jﬁu 25, 50
uaz 100 nsuuwummmmmum Aauauie M. aerugmosa sz uesifu
mavmmvum'mmqmmmnu 0.00 IURLAS m'al%‘lusvmursmmﬂnmu 50 wax 100
NFUTMINUTIBANIE UATaMIY P, angustissimum TdtnuazmmavesiduFat
anessiimnuEnannfL 0.00 Enddiwes Welflusysusonadadu 100 nfutinin
ueraIs e

ravugunsisssumailéfuansataainaing O, jasorvensis Mdviuazam

waaiusannazatgazinouenasn 0.00 LEURWAST Lﬁﬂlﬂu?VﬁummLﬁwﬁ’u 100 nfu
vuiinutesaudng A uudnsafinann M. aeruginosa Aafagantnaziinauensn
0.00 WuRwAs Tszduaududn 50 uaz 100 NFuwTnuiTeemERwafy dou
P. angustissimum Fasagatinaziiniugnnmn 0.00 wuRlms Tszduaoadudy 50
LAZ 100 NFEWEINUTITSE S ANRNFY (A13197 5)

FMFUANENTIN WA ARINATINE P, angustissimum, O. jasorvensis
wazr M. aeruginosa wlRANNAd@INeLazNRat IR UATATEITNITRAINENY
sauttafige Tnaansafnmmiedldidusainazanaasinlfianuemutienfigadle
Wiguieuiuwniuea wAd sy O. jasorvensis WAy M. aeruginosa finagaufudnnin
L’*imm'mr»’qu?”l.«?fﬁma:LumuﬂaLﬂuﬁfaﬁqazmmzlﬁ’wahil,l,mnﬁhqﬁumm'ﬁﬁ (AT

o
NUINN1)
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o o ] et o o o
M159N 5 Nmmmmnﬂmnmmwﬁﬁmmmmqmn (LEIURLNAS) mmunmmﬁm

nogRuazAadaRiuuATATESTNINT

gnnaadien wWandg
AN
windiu ¥ WNURA ¥ LHNNUAA
control 5.48:0.94°"  5.48:0.94" 6.07+1.33" 6.07+1.3"°
Microspore sp. 25 2.20£0.29"  3.90+0.40% 5.87+0.16° 6.01£0.17°
50 0.00£0.00*  058:0.24®  4.61:0.12°°  4.06:0.14"
100 0.00:0.00**  0.00£0.00™  0.24+0.09*  4.03:0.1673"
Padina sp. 25  530:0.19%  450:015°  3.03:028°°  4.74:0.12°®
50 503+0.16"  545:0.13"°  3.69:0.22°°  5.73:0.16
100  577:0.16**  6.59:0.16"°  3.87+0.26°  5.63:0.19™
Sargassum sp. 25  270£0.34°"  454+014®°  458:0.12"°  4.71:0.11%°
50  3.26+0.32°"  5.49#0.14° 5.26+0.18°  5.73%0.15"°
100  2.94:0.31%" 657016  4.34:0.12°°  5.63£0.19"
Gracillaria sp. 25 3.95+0.37*  4.47:0.14”°  487:023™  6.20:0.13°
50  3.02:0.20"  5.49+0.14" 5.370.16°  5.45+0.13"
100  3.61:0.24"  6.05£0.16% 526+0.17°  7.4120.14™
M. aeruginosa 25 0.03+0.02™*  027:007™  1.96:0.29"  1.80:0.17%
50 0.00£0.00*  0.00£0.00®  0.00:0.00®  0.51%0.09°°
100  0.00£0.00  0.00£0.00*  0.00£0.00*  0.14%0.03""
O. jasorvensis 25  000:£0.00® 000000  3.27:0.22"°  4.20+0.15°
50  0.00+0.00" 000000  000+0.00"  0.73%0.14
100  0.00£0.00"  0.00£0.00*  0.00:0.00*  0.00£0.00°
pP.angustissimum 25 0.27+0.12*  4.14:034°°  2.75:0.19°°  5.03:0.16™
50  000:0.00*  1.19+0.23°  0.00:0.00"  4.34+0.26°°
100 0.00:0.00*  0.00:0.00*  0.00£0.00*  2.94:0.25®

NHELUER mfanmmmmnqﬁwuwLanwmqnu‘\.uumummmmnuﬂﬂumﬁmmnmanu
mmnmmquuﬂmmum.,mumwLmﬂuu 95 wafidus

mﬂnm‘m‘mmnqwuw’lmywmanuluumLLmufaumenuﬂ'ﬂumqmmnma
ﬂ‘hWI'Nﬂnﬂﬂﬂ'NNuﬂﬂ’]ﬂ(U‘ﬂﬁ‘::ﬂUﬂ'ﬂNL‘]]ﬂllu 95 wafidus
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1.4 Ha1RIANIATAIINA M aAaNsRIRLIRIBTNINAGeL
A as ] 3 o o ’J as
nm3finmuatesasianalsanawiesdenisisigyiulnsesiglgn Tneldhimin
whnasiaiudounuluntsuamsnaniaatyiuln wudn lnadauunnansafinannainse
3 o o ls' w%’ o O 3 [] ] o an d’ o o =
Ansriiafunldunflufanacasazlfinaliwansdrstuntsatinfienaaeududnniaden

; o
N2M95N (15199 6 UAZANTINWINT 2)

d ar i) A ) %’ o ) o o ar
A919N 6 HaTRIANsAiAAIN@MIeEsaEnui (HaAniN) 2adnniadaananeg

ansanmaantn (NSUFeART)

FUAATIE
25 50 100

control 21.40+0.0094° 21.40+0.0094° 21.40+0.0094°

Microspora sp. 17.30+0.0009" 17.80+0.0008™ 17.20+0.0009"
Padina sp. 15.10+0.0006° 15.60£0.0015° 17.00+0.0007 ™
Sargassum sp. 16.20+0.0007° 16.80+0.0023™ 17.20+£0.0031
Gracilaria sp. 17.00£0.0014" 17.30+0.0009 16.50+£0.0013
M. aeruginosa 22.30+0.0010% 19.00+0.0003 22.30+0.0009 *°
O. jasorvensis 19.40+0.0021° 17.60£0.0014 > 22.00+0.0008 ™
P. angustissimum 24.90+0.0006™ 18.40.0007 > 17.60£0.0024 >

LI ﬁqé”nmmmé”qnqwﬁumﬁnﬁsiwﬁu‘tuumum;ﬁLﬁmﬁuﬁaﬁmwumnﬁmﬁu

wandReeaitudndry sz dunuidaesiu 05 wefifus
ﬁqﬁnmmmﬁqnqwﬁuwﬂumﬁﬁhqﬁﬂuumLLmuauLﬁmrTuﬁaﬁmwu,mnsm

fumneadifesna i i Aoyfeziunanuidei 05 wefifud

dmfuwsadraiugunsdisssust Taadausnansatnarnamiesietiaiunld
14 H
wnazinuesifludaiiaratgaclfinaliwansdaiunneatis meuoni 4 uazmisa
HWANT 5)

l:l A as [ s (g 1

NNINARDIT 2 ANHINATIDIANTNANALAAINAUSIY 4 ANEWug Fan17een uaznng

ey iAuinvasd T
o dl } %4 ] o o 1 .

NSANENATRIRNTATAT IHA NI 4 @reiug b Microspora sp.,
P. angustissimum, O. jasorvensis WAz Gloeocapsa sp. NHAANTIAN AMNENLBA LAY
ANEnasnasive Tnenadauiuwdadeis 1 8a 16un wedrdoun wudtansaiaann
amieidatiaarvie uazseauanudindusingiy alinanimesaurnasidusinissan

~ o= A ) s o L4
AMHHTNNLUBA AITHETIITINUATANTIRTEY LMUIE\‘?I?Nﬁ‘]MLLﬁmWN fiu Aall
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2.1 NAI4ANTARAAINATMIEIAANI AN BTN
INNNARBINLINATafadaNana M O. jasorvensis Huagiuganisean
v v = I'd s al P al Vo
g faunlaafiilefiauinissanaasinniign Iasdinissaniedeamindu 1.5, 0.0 uay
¢ & (2 A H o ’“l o [}
0.00 wefidus Waldanrazanafiaoududu 25, 50 wae 100 nFNEMTINULHIIa3aMse
ATNAIAL $RIAINT ABAMINE P. angustissimum, Gloeocapsa sp. WAL Microspora sp.
d e J . aa d .
TaadaunniianududussiuazlfanuAnFANINans (n i 5) anduginiie
. . [) A v 9 o ’0’ s 4 %4 1)
O. jasorvensis WazAM91e Gloeocapsa sp. NAIMNLINDY 25 NTUNUIUUNLNAIIDIANTNE
al & & < 1 ar & Cd dl L 7 1 A o
azflilafidusinnssanivindu 0.00 wafidus Wasanugdraunsnadeuhazasunivue 7

o ¥ o
AQULNIICTIAUN (ANF99 7)

Pe ] @ Vot - T4 Y 9
ANFI9N 7 Na‘u?Nﬂ'ﬁﬁﬂﬂﬂ'\ﬂﬁ'\ﬂi'\ﬂqﬂuﬁﬂlﬂﬂiL%uﬂﬂ1§\38ﬂma\311iy1ﬁl1'3uﬂ

ansanmdaetn (nfuradng)

FUAAINIE
25 50 100
control 100.00£0.00®  100.00:0.00®  100.00+0.00%*
Microspora sp. 65.00+1.53"  30.00£0.58°°%°  23.00£1.45%
O. jasorvensis 1.50£0.33 0.00£0.00%° 0.00+0.00%°
P. angustissimum 21.50+4.33% 11.50+0.88° 1.50+0.33%
Gloeocapsa sp. 0.00+0.00°°* 68.00+0.72%° 13.00+1.20°°

NUNEILUG) ﬁqé’nmmmﬁqnqwﬁumﬁnﬁﬁmﬁﬂmmLLu':%«ﬁmﬁuﬁaﬁmmumnﬁwﬁu
mmﬁﬁﬂfjwﬁﬁﬂﬁﬁﬁmﬁs:ﬁumwL%ﬁu 95 Leafidus
ﬁqﬁnmmmé’qnqﬁﬁuwﬁurﬁﬁmﬁﬂuumLLuquauLﬁmﬁuﬁﬂﬁmmLmnﬁhqﬁu
mmﬁﬁﬂﬂwﬁﬁﬂﬁ'\ﬁayﬁszﬁum'\m‘fﬂﬁu 95 wlafidus
« yaned nghdaunmaieufiazasutiuun 7 5u
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2.2 HATRIAITANARNAMIEABANNENEDATBITTNY

wananasainanauieasiinaradefidusiniseenuda  danudransadnann
amieddnsdudedueenrasiunérisiaisensananudadtieandie  Tauansadin
INAMIIE O. jasorvensis q:uaﬁu&ams‘mn'ummﬁw”mun Tnefiilefirusnisaananas
uniign Tnefiniseeniadwindu 0.00 wefifud Aaudidusessrsazarawindy 25, 50
uaz 100 nfTnuinutsraag e FANRINT ARAMINE P. angustissimum Taadinngaan
\RREWinAL 0.00 Wefifus fianudiduresansazaeind 50 uas 100 niuvhutinudi
109RME dausmiie Microspora sp. SiefirusmsseninniigailenBuufaufuga

AILIAN (319N 8)

P o ' A ] @
A5 8 HATRIRNsaRAna I eRifaaNNeNften (TURWMAST) Teaugd1un

gnganmmiei (NSuFeaRS)

TUARINGE
25 50 100
control 5.24+0.13% 5.24+0.13% 5.24+0.13%
Microspora sp. 0.68+0.10% 0.99+0.04 0.07£0.05™"
O. jasorvensis 0.00£0.00™ 0.00+0.00°* 0.00£0.00**
P. angustissimum 0.21+0.08™° 0.00+0.00** 0.00+0.00**
Gloeocapsa sp. 0.00+0.00°* 0.69+0.07* 0.00+0.00™

UNELUR m'am:rﬁ‘m‘l:nmnqa:rwuwLarmm\muluumummmmnuﬂ@umwumnmqnu
ﬂﬁﬂﬂﬂﬁlﬂﬂ%‘muﬂﬂﬁﬂty'ﬂ?"ﬂﬂﬂ'ﬂﬂlﬂiﬂﬂu 95 Wafidus
m'antrsmtﬂmnqﬁwuw“lmywm\‘muluumumuﬂummnuﬂﬂu ANTHLANGIY
nummnmmauuﬂmmym.,mumﬁuvn@uu 95 wlafidus
* ﬂ&l"lﬂﬂ\‘i ‘ncm«mqunmsmﬂum:mumuum 79U

2.3 HATRIANTANTAAINAMUABANNENITINTRITT N

ANNINARDINATBIANFANAIINAMEFAaANEIINTRIug1dun wudd Tae
dounanaz s bivansefuneadn denfeufsutuaunesieiaiy snduaivie
Microspora sp. ARAINNENIINANNAGA AR 0.53 uaz 0.32 wuRums Anuiduduses
#ATAZALVNAL 25, 50 nfminuiaassmienus sy Tnadauig O. jasorvensis
@:ﬁNaﬁuévTazhumnmmmﬁﬂfmunmnﬁzgm Tneflanaemsnadesinfy 0.00 wefidud
frnududuresansazanaindi 25, 50 waz 100 Nt msnutTe s (mmq'ﬁ 9)

uenaniludruauenanssemgdioun  asafeanaviteynaiinause
fufniterraeanusanuremgrdnunlimadenBaudeutugamua Tanamine
fanusadudiemuenasnldnniian A O. jasorvensis seawn Ae P. angustissimum,
Gleocapsa sp. Wax Microspora sp. (mmwmn‘ﬁ 5)
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g

d o’ ] A =
ATV 9 NATAIATANAINNATUIIENNADAINENITIN (LTURLNAT) mﬂamﬁ'q‘ﬁ'mun

#NsanaReun (NSUARARS)

FUARTUTE
25 50 100
control 4.45+0.27" 4.45+0.27™" 4.45+0.27™"
Microspora sp. 0.53+0.07° 0.32+0.03°® 0.01+0.01**
O. jasorvensis 0.000.00* 0.00+0.00% 0.00+0.00**
P. angustissimum 0.05+0.02* 0.00£0.00** 0.00+0.00°
Gloeocapsa sp. 0.00£0.00™* 0.20£0.01** 0.000.00*

NHBLUR m@nmmmmnq‘l:rwuman‘wmqnuluumummmmnuﬂﬂumqmmnmqnu
‘mmnmamquuﬂmmym“mummL‘nﬂuu 95 wafifus
m'amsra‘mmmnquuw”tmuwmqnuluumLLmuﬂummnuﬂﬂumqmmnmq
nummnmmquuﬂm m‘gmymummwﬂuu 95 wlefigus
* ‘mﬂ?_ItN mququnmﬂn'aum:m‘umuum 794

2.4 uavasdsanaandmsasanisasyulnsesiaie

nsfnEratesssTiainldanaviesensdgiulnedsis  a:ldtuin
me'awnwmLi'lumumulunmmmNamsmtymuim nud arsafinannamsnaseriiagi
adfna liuansnefuneadi (Ansned 10) Tmﬂmnmswmamumunmemmywmunw
EFumnsafinanaminaseriistussldarsasiminuilndidsi

< o ' Aa , & o a a o
A19197 10 paresdnsai A naniredneuiminuds (Haaniu) vesuairdraun

granmsaen (NSNFaART)

FUARINIE
25 50 100
control 27.2+0.0005™ 27.2+0.0005* 27.2+0.0005™
Microspora sp. 24.4+0.0013"" 25.1+0.0022% 18.6+0.0020™
0. jasorvensis 26.6+0.0005™ 22.3+0.0004°* 26.0+0.0024°*
P. angustissimum 26.9+0.0031* 22.5+0.0024°* 26.5+0.0010™
Gloeocapsa sp. 22.6+0.0006™" 27.3+0.0015" 27.9+0.0024°

WHIEMR 6 ”nmmmmnqisrwuwLanwmqnu‘luumummmenuﬂfaumwumnmqnu
natnatiteile mmymvmumwwauu 95 afidus
ﬁq'a"nmmmmnquuw’lucywmqnuluumumuﬂummnumfaumwumnma

funneatisetreldad m‘gm‘“mumﬁu Iﬂl’ﬂuu 95 lafigus
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nsvasaLHATRIATTARRAINd MIeNTkasan1Nen  uasnnRRuinaecie

]
=*

Tnedan1disnsmeseuuuLdang (bioassays) 29l8un nsvesevidefidusnaseen n1sdm
ATNENNEAR AINENAIIN UaTTAMTINLRy %mLﬂmﬁmmm'mw,ﬂulumsﬁnm
Ananmeetansfiafnléannsssaana wmmsum'ulucyq:uﬁiﬂl‘ﬂumsﬁnmwmm
ansUsznauuendlanisn (allelopathic compounds) Mafsldanniimisesy RikasenT
wemey  AwiuAEmeveseuuunidasianluazsjiulunisiafanssumadnudanm
(biological activity) 2 wungaafunats Ae WlunisdaRanssumedm@aniniiannies iy
nﬁsﬁuéanﬁsﬁqmmzﬁum (inhibition of photosynthesis) WsallunisdagUuuuaasnis
Wulnueatingesive Wy A91s9en  (germination) vinutnuRa (dry weight) lusu
(Haugland waz Brandsaeter, 1996; Inderjit, 1996)
nMsAnEraTaENsaRnanAMERTNaReIfTuRNINen ANt WAY
ANNEN2TINTRINTINARBL wudﬁmsﬁaﬁm‘lﬁmnmuéﬁﬂ P. angustissimum,
O. jasorvensis WAL M. aeruginosa ¢ ﬂummmﬂnmmw‘nwmmu 2 1Ua A8 Gnnaden
nfmm WAL mfawuﬁummﬁssum‘n LLa.,mmnmmnmmw Microspora sp., Gloeocapsa
sp., P. angustissimum waz O. jasorvensis SEnadiUS svietzaannssantasiTia Ae N
d1oun uﬂnmnumsancvwmmmwumumu’%ummmsnﬂumm'\umqmn ANNENNEAA
gasiavaseLuarTIRT Taeanizaanenanasiulfadesfaiay Taiiseaudn ansda
ANRBEALATABNTY ﬁﬁqm‘lﬁwmaﬂumscﬂsﬁuLLavmsLﬂgfauﬁwms‘luﬁm'&u@ zQngain
Taesn aniudsisnisirasudieludidiunessesiaseld (Rice, 1979) uananipay
gnanndadlusunuiiunldnagey  (parameter) mMed9ds  Tilmwlasenismagey
(sensitive) lAnANndanneen (Haugland uas Brandsaeter, 1996 ) UANANANTANARN
muéwq'vﬁﬁ‘lﬁﬁ‘nﬁmmmqmnamm ﬂamlumnmmerm*nmﬁu Auduiiana
Lummmnmswuqwﬁ“lumsﬂummmﬂnmmmammvn']smcymmwm gaunnaziinalinlu
nsdudansutisuaznnstinfaanaaas (Rice, 1974) Tneanie maamﬂﬂmﬂmn Fe¥aulu
Li‘ﬁfaL‘E;fam‘??cyLLazLﬂuz«huﬁ‘iwdﬁuﬂ'anmmmﬂﬁfanﬁuLuﬁmﬂudqumn MlFLFusingn
HurfuniileasvieRunndenntauengs
anMmasasnUdnasfiafnldanaming Sedndnduansainannsssuani na
nsmagavlunnsfuganisean nssyfvinrestenuazsnaesive Wnaaenadasiunig
nonesdy 7 fidavatmaniis Wy mmeseinisidasatnaantzng  (Piper
sarmentosum Roxb.) Uas@zszumd (Mentha arvensis L.) funissanuazmsiasqiduln
1R9FUNAIRTLN 1A wudansaiaanTsngas Mﬁwaﬁimﬂ@ﬁe’iuﬁmﬁﬂnmmLuﬁm%hq
e daden wazumengn LLm‘hJuNaﬂummsﬂmmmmmnmunm‘nmw‘nm 4 10 uaz
ﬁummsmr,mmﬂammmunmumnfmua”nfawm‘lﬁﬂqunma uananilgnseRnann
TENGUATATITE Lmuf-z.,ﬂummmstymmﬂﬂmu,avmnmunmucg'munuavwnmmmuim
81NN (mamﬁ 2541) awmmmnmmnwwmmwm (Eupator/um adenophorum
Spreng.) ﬂumnﬁmszymmmnuammmw‘n’mLamml,a*"“l.mamme'lm uazRnaduey
msmtymmmn"Lm;;uLmnmmsﬂummmsmmmu (A3ng, 2535) AINN1INARDITRIY LT
(2539) wmqmmnmmnz«iqumwmwnmwu (Trianthema portulacastrum) WAZANTANA
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qndausnueusiany (Cyperus rotundus L.) azvinldilafidusinissan Ao uenasin way
ANENFuTasdundndaae (Glycine max (L.) Merrill. Cv SJ. 4) anas Kato WAZANE
(1977) WU91817 Momilactones-A WRs B éqaﬁmuanmnu?qw%rmnLﬂ%@nmﬂﬁﬂqmﬂﬁuﬁ
Koshihikari (Oryza sativa L. cv Koshihikari) azfiufannssanaasinniavey (Lactuca
sativa) 161

uﬂnmnﬂqqawugmwuﬂwﬁwamn'mﬂn‘umLuamu,m andsziunilenst
mwmmymmunm@nmmmam mqLnmmnmswmn'l,ummmmmmmi‘ﬂm@mqﬂnm
ieananniianistiudeaaaludin (osmotic inhibition) Tﬂﬂmamw‘nmﬁmﬂ‘lumm.,mwu
AaealuAnga (high osmotic pressure) t4u YnAnaTtinsng 7 wazinaeatuvid ldun
Tndeunseled vieassznevdu q azinlndalisuisosenld ( (Mayer uaz Mayber,
1982) 1uN1TNARBI89 Haugland Was Brandsaeter (1996) wmﬂmsmuam'l,m@nuumq
{RinifisannannandndeesTufin (osmotic potential) 189813 mu‘%u@qnu‘nummw‘nwmmu
fagl 'n?@mqLﬁmﬁmmmnummmmﬁmmnmuéﬁﬂimﬂmw Falunmenasdelinguts
ansUlsznaviudiasennely winudnastaalalRnvivaansiafnldan iy
arlsrneuAuYRaTldaNNNsTIIUMSMI AT 1y NsABuYRE nsmeslsun@n 1nmne
wanlAudNs Aou3u Samnaens watmeitluens (g (Rice, 1974; Rice, 1979;
Inderjit WaZARLE, 1995) Faleialiarsmaniiazin i AnenaslEF T (phytotoxicity)
Gipl! 'I,Llfi'u&qmsmnua:mm?cummmn (Mayer W&z Mayber, 1982)

rava9RdIduTesEn TR AR Na e TiEen1sen nasdyALingsEeauss
snfinagey wudnnsldansatnannauineitlssumnudduresansfind ulune i
ﬁﬁ:fi’ﬂ&qmm‘?cummmmua:mnmmﬁwmaﬂﬂﬁmnﬁu feaenpdasiunImAaeiTes
Ohno WazAE (2000) WLINRTANARTN red clover (Trifolium pratense) fnaldanmany
81971N129 wild mustard (Sinapis arvensis L.) Tmaﬁm’mmqmn‘um wild mustard ag
anauilelfansafinann red clover luprmdidugdy Tennudniuifinanazanag
atiafludumnsa (linear reduction)
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a5

A Qo 1 - | . . .
ansnanalfanaiudae 7 atia lSun Padina sp., Gracillaria sp., Sargassum sp.,
Microspora sp., O. jasorvensis, M. aeruginosa W& P. angustissimum Hnafanisean
= = < o/ -g
waznszeyiuinuesnTLign fal
Qo 1 A 1
1. NAIRAITANAAINAMILANFAANITNEN ANENEBA AINEIITIN  WAZNAS
|wrALTAIIRNINAGeY NUdETARARNAMINE O. jasorvensis, M. aeruginosa WA
P. angustissimum Hnaduailefiguinissensasndadioiugunasdisssusma uazudn
s - | 74 & al o o
Annadeanaeelduniganiusiu
o %’ ] Sl a’ :ll o o
2. naradansanasetitangueastAnannluntsdududlefiausinnsean
ANENNEEA ANNEN9IN WazNIsERTRLIRIeNART IR UTuATATsTINT LAZINER
Anniatdiaanaesgandtansatadoammiues
o/ ' al | 7 7 a' .&’ = o :la & L3
3. WAIRATANARINAMTIENANNITNIURNI Uz ne luntsdutsidaFiausinig
38N AINYNREAA AINENPIN uazmMaRsqRuTaTeunRadraRuguATATETINST LA
-1 as - 1 } %4 -3
wandnniadisenaneselininau
ansnanaldannanusie 4 9ia 1oun Microspora sp., O. jasorvensis,
P. angustissimum W8z Gloeocapsa sp. HNasan1sean uaznisiasgyiiuinaasiaig fel
1. #s8nA’IN@nde O. jasorvensis, P. angustissimum, Gloeocapsa sp.
. P o :’1 [ a ¥ W 9 A [:3 o
waz Microspora sp. Hnadiutiilafisudnissansameirinunifuinnganiuansiu
2. uar29dnsdnmangmeiaudnduinawasinalunsdudade fiausnng

) - z
IBN ANENEAA AIINENITIN wazNsRstyLinsamndaunlduanau

TRLEUDLUL

1. Fmsmaseumsean nmsdudernuenatenuazaTNENNn AdS@ENFENT
wnzanfuTIATesRaRIAgeY uazenanesldiEnimaseuuuLdy | vanwilaains
NARBUULLINLUNTZANHNITINER

2. pasidsereanmiminnis dnaizaesnaadqiln uazergresiftiunld
nageUNIRarsalunsIuEunmasenie Wiinanumsnzausialy

3. lunsafagsanamelaediadluihesaefidduiiune 72 Halug
ponfulifgomgiilssnm 8 ewaadea  Welesfunisdenaaalanqdurias
neliiianisuinin flsy@nsnmaasansainanas
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AIng Feaudns. 2535. NAIBIEARIANTENIaNTINTATLMNN (Eupatorium adenophorum,
Spreng.) AamsasqRulnvasIlgnuesivauneaiia.  InendinusiBygain
NMANESUNHAIAGAT NAUNN. 52 U,

Ree nomdllwyad, 2532, asadafifinadeunas. asansasaaueiund 7 11 ailud 1
IPAUNNIIAN-T1IAN, 107-112 w. B19lag Yousan TREMUT. 2544, HATBIANS
an“mé’qmiﬁmn’luﬂa‘:mﬁl,l,ﬁwiﬂmsmn‘ummﬁmm:mm‘?z‘gLﬁuimmﬁunz’a’ﬁﬁm
vele.  fdymfemByyin aartuwelulagnsssaundsgunms
a1ANLlS, NgaMw. 107-1124.

_ . 2532 gnsafiefiluasiouuas.  ansansasaauAsung IR 11 atiuf 1 deu
UNAN-TAL. 123-124 1. Snalme @amds AR 2541, natasEnsaiAdaLt
uaziunuasan lutssasAuiarantseanresmfauaznsasRuineadsiundn
Aruerde. aortuwmalulstinszasuindidnAnmmnsaiansziia, Ngemn.  2595-
5991,

gls wiefiR. 2530,  wavseansdadlawidniesiriaunatiiafiddaninadyiuinuas
narBATaResTLg @8 4. AnendwufiBggaln wdnenduinunsanans
NIANW. 101-135 .

Bold, H.C. and M.J.Wynne. 1978. Introduction to the Algae. G.D. Makhija at India off
set Press, New Delhi. 706 p. ®19lagl lugyaassne 301300, 2543, n1sAnm
awieRiEmunuinGuussamiefiderluhAuuderanTAsedndilniemneii
wasneiugdndiidosriuds. TuAsIvendy ananeNaEInERIANERT, NPUVH.
8 u.

Borowitzka, R., R.E.Moore, G.M.L.Patterson and T.A.Smitka. 1995. A89271 Factor and
Processes for their Production. U.S. Patent 5, 119, 457.



36

Cox. 1996. Identification of Freshwater Diatoms from Live Material. Chapman & Hall,
London. 158 p. @14ta8 §9101 AVNEAUANA. 2543, AMNMAINUAIELLRIAUIE
13'13m’l.utmmﬁ']gimﬂﬂu,a::amqzﬁmm:aulumm?zytﬁuimm Microcystis
aeruginosa KUTZING. ttu#AInenat NM1anenaeinensAIans, Ngunw, 8 u.
Desikachary, T.V. 1959. Cyanophyta. Pyarelal Sah at the times of India Press, Bombay,
India. 685 p. a4l LLGyR9sss TN, 2543, nsAnm@mseRiFaaunurin
RuuazamieddasluduudaariBdednitianundueninmiugdndii
Vg, AAINEIRY NMINENALNEATAEAT, NTUNN. O .
@eason, F.K.and C.A.Baxa. 1999. Activity of the natural algicide, cyanobacterin, on
eukaryotic microorganisms. FEMS Microbiology Letters. 33: 85-88.

Gleason, F.K. and D.E.Case. 1986. Activity of the Natural Algicide, cyanobacterin, on
Angiosperms. Plant Physiology. 80: 834-837._

Gleason, F.K., D.E.Case, K.D.Sipprell and T.S.Magnuson. 1986. Effect of the natural
algicide,cyanobacterin, on a herbicide-resistant mutant of Anacystis nidulans R2.
Plant Science. 46: 5-10.

Gleason, F.K. and J.L.Paulson. 1984. Site of action of the natural algicide,
cyanobacterin, in the blue-green alga, Synechococcus sp. Arch Microbiol. 138:
273-277 p. 19lag ningn w@lena. 2543, waradanrainaindwire®ideauny
'ﬁqﬁuluaqa Synechococcus WAz Hapalosiphon faniaastyiAuinvasignauas
Wrign. TRV MRENNINENSENEAIAART, NJOMN. 273-277 .

Haugland, E. and L.O.Brandsaeter. 1996. Experiments on bioassay sensitivity in the
study of allelopathy. J. of Chemical Ecology. 22: 1845-1859. a19lne ﬁgﬁ’]
9T, 2543, HATEANIARAAINEMMERIFHALNLTEY Hapalosiphon Fan1s
wagyiAuTnrasdrituasegn didinineds IMIMENAUINHATARATNTINN.
76-78 U.

Inderjit, I. 1996. Plant phenolics in allelophathy. The Botanical Review. 62: 186-202.
aelee oiggy wiine. 2543, HATBINsafnaIna MR Baunanindu
Hapalosiphon AansesqyRulnrasiTiTuasRILgn. UARINEAE

NMINENRBNHATANAATNIUNN. 76-78 1,



37

Inderjit, |. and K.M.M.Dakshini and F.A.Einhellig. 1995. Allelophathy Organisms,
Processes and Application. The Botanical Review. 60: 182-196 p. a14ias
ningn wilang. 2543, waresarsaiRanAmEERErawnuEY Hapalosiphon
AanisiasgyiAvinresiTntusrTlgnTudisinends  amAnanduinensenans
NSUNN. 76-78 U,

Issa, A A. 1999. Antibiotic production by cyanobacteria Oscillatoria angustissima and

Calothrix parietina. Environmental Toxicology and Pharmacology. 8: 33-37.

Kato, T., M.Tsunakawa, N.Sasaki, H.Aizawa, K.Fuijita, Y.Kitahara and N.Takahashi. 1977.
Growth and germination inhibiters in rice husks. Phytochem. 16: 45-48. 219
Toe oiggn wina. 2543 wavessssfpanawsedidnaunusinf
Hapalosiphon an1sasAvinrasiantuacitign nssinende
NMINERENHATANRATNIINN. 75-79 W,

Kreitlow, S., S. Mundt and U.Lindequist. 1999. Cyanobacteria-a potential source of new
biologically active substances. J. of Biotechnol. 70: 61-63.

Lee, R.E. 1995. Phycology. Phycology. Cambridge university Press, New York. 645 p.

Lee, J.E.S. and F.K. Gleason. 1994. A second algicidal natural product from the
cyanobacterium, Scytonema hofmanni. Plant Sci. 103: 155-160.

Mason, C.P., K.R.Edwards, R.E.Carlson, J.Pignatello, F.K. Gleason and J.M.Wood. 1982.
[solation of chlorine-containing antibiotic from the freshwater cyanobacterium
Scytonema hofmanni. Science. 215: 400-412. adlmel nign wilana. 2543,
narasansaiaandmineddtownuinRuluage  Synechococcus WAz
Hapalosiphon sanaastyiALInvasdrRTuasHaLgn. {TURNRAINENRE
NUNINLFENHATANERAT, NTANN. 400-402 1.

Mayer, A.M. and A.P. Mayber. 1982. The Germination of Seeds. Pergamon Press Ltd.,
Great Britain. 211 p. analag oifjgn diana. 2543, wavedansainanamied
Feaunuingy Hapalosiphon  slaniaiasgyiALinvesdantussvign. dodin
INUIAY NMAINLFUNHATANRATNIUNN, 75-77 U. -

Molish, H. 1937. Der Einfluss einer Pflanze auf die andere-Alleopathie. Cited by L.E.
Rice. 1984. Allelopathy .Academic Press, Inc. Orlando. 422.

/Moreland, D.E. 1980. Mechanisms of action of herbicides. Plant Physiology. 31: 579-
638 p.



38

Ohno, T., K.Doolan, L.M.Zibilske, M.Liebman, E.R.Gallandt and C.Berube. 2000.
Phytotoxin effects of red clover amended soils on wild mustard seeding growth.
Agriculture, Ecosystems & Euvironment. 78: 187-192. a4lns niggﬁ w@iana.
2543. Nﬂ‘ﬂmmmﬁmmnmm‘wﬁﬁmunmﬁﬂﬁu Hapalosiphon  san1g
wiianinresdriruasirdgn dudininends  swiinenduinsnsransngamm.
77 4.

Patterson, M.L., L.K. Larsen and R.E. Moore. 1994. Bioactive natural products from

Blue-green algae. J. Appli. Phycol. 6: 151-157.

Prescott, G.W. 1978. How to Know the Freshwater Algae. Wm. C. Brown Co. Publ.,
U.S.A. 293 p. 814lng §aun1 Winsuana. 2543. ANNUAINTATETEIAIMIAE
5’13m’l.ul,mmﬁﬂqimﬂﬂLLammq:ﬁmm:am'l.un']m?‘nyLauimm Microcystis
aeruginosa KUTZING. 1ItUAINENaE NM1ANENAENHRTAERAT, NTUNN. 8 U,

Putnam, A.R. 1985. Weed Allelopathy. Reproduction and Ecophysiology. 1: 230-245.
ghalne yoysan afienuud. 2544, watsasssaindemiraanlulszeedidisie
niNanIadanaznisasRuinressund i Iuwelia.  dyuiRredFyoyain.
anfunatulaginszaauinddrnummsaiansyila, ngamn. 131-155 .

Rice, E.L. 1974. Allelopathy. A cademic Press, Inc. New York. 353.

_____. 1974. Allelopathy. A cademic Press, Inc. New York. 353. anslag ningn all
1A, 2543, HATRIENTARRAINEMIERFHaunatnGy Hapalosiphon B80T
WAL Inresdr NI AT NTLgn. TuRAIenat IM1ANENRUINEATAIARS, NFUNN,
77 .

Rice, E.L. 1979. Allelopathy-an update. The Botanical Review. 45: 15-109. an4lms
ningn wilng. 2543, navRsansafoaInamieRdnauninin®u Hapalosiphon
sanisaseyRLinTesirRTuasirUgn dudisinendt  amanenduinensaans
NPAUNN. 77 U,

Rice, E.L. 1984. Allelopathy. A cademic Press, Inc. Olendo. 353.

Round, F.E. 1966. The Biology of the algae. Edward Arnold (publishers) Ltd., London.
269 p. #relag lwgaasss Gatan. 2543 msinmamieAiFeunarindu
wazamieitenluhauudeantiidedadiianunsiraninmiuidndilvanan

wde. Toudisinende SnANEAUINERTANEAT, NPUNN, 9 U,



39

Schlegel, R.D., RW. Hoshaw and L.G. Everett. 1974. Phytoplankton distribution and

water quality indices for Lake Mead (Colorado River). J. Phycol. 10: 323-331.

Smith, G.M. 1950. The Freshwater Algae of the United State. Mc. Graw-Hill Book

Company, New York. 719 p. @19bmel wWgyaassny $a1541. 2543, prsAnma
' o = H Y ' af - h_.a 1 4 Al o a Y o

amieddaauniihduuazamse@asluhauudaoiildedndilaunega

wasnERugdndlieasuds. Tudsinanends unianendainensAans, ngamm.

13-15 4.

Smith, G.M. 1955. Cryptogamic Botany. Algae and Fungi. MC. Graw Hill Book

Company Ing., New York. 546 p. @19lagl twgyaassod ToifFan. 2543, ansAne
[] a o ’o’ o 1 o | 9 ol o o i o

amieddtunuiIRuuazawmeds luhauudmolitedndlaaunesa

wnineRugdndihdeeeuds.  Toudisdnends andnenduinemsaaningany,

9u.

Trainor, F.R. 1978. Introduction Phycology. John Wiley & sons, Inc., New York. 525 p.

aelne oingn wilana. 2543, wavedavsainaIna s eRdeauwnuunty
Hapalosiphon saninasyivinresirnauasivrdgn. dudainends

NMNIMENABNHATANRATNIUNN. 72-73 W,



ATARUIN

40



41

< o’ [} A ' L d
ATTHNRUINTA 1 Nﬂ‘ﬂﬂ\‘lﬁ']ﬁ‘ﬁnﬂ'ﬂ'mﬁ'mﬁ"]ﬂ‘llﬁEl’r)ﬂQ'\ﬂJﬂ']'Jﬁ"JﬂJ‘IJﬂ\‘]‘IJ'rNNﬂﬂ']ﬂﬁﬂ')ﬂ'l']\‘l [;l:\‘l

uaz WaadaRLguAsATaIING

gnnaidien winda
AN
Wudu h HUNTUBA NS LUNIUDA

control 10.42+0.16™ 10.42+0.16™™ 11.85+0.26" 10.42+0.16"
Microspore sp. 25 4.68+0.49™ 6.09+0.58™ 15.15+0.14° 11.46+0.20°
50 0.00+0.00* 1.01£0.37% 9.79+0.14° 9.56+0.21"°

100 0.000.00™ 0.00£0.00** 0.89+0.27% 9.27+0.17%"°

Padina sp. 25 10.54+0.29°" 8.48+0.19" 4.94+0.39° 8.60+0.19"
50 9.71£0.22* 9.69:0.18" 5.96£0.25™ 10.35£0.21%¢

100 10.14£0.22°* 11.0240.25"™ 6.42+0.28° 9.60+0.21"

Sargassum sp. 25 4.65+0.53™" 8.56+0.18" 9.1740.17%® 8.51+0.22"
50 5.55£0.47°% 9.74+0.19% 9.52+0.19% 10.19+0.20™°

100 5.47+0.516°" 10.9920.23"" 8.75+0.14C 9.55+0.20"°

Gracillaria sp. 25 6.29+0.51" 8.54+0.19"® 9.66+0.19° 10.80£0.20°
50 5.17£0.41°% 9.74+0.19% 9.80£0.23°™ 9.75+0.16™"

100 6.32+0.29" 11.02+0.24™ 9.42+0.24% 11.93£0.21°

Microcystis sp. 25 0.100.07*" 0.58+0.15a™" 4.8410.440° 4.65+0.23°
50 0.00£0.00* 0.00£0.00* 0.00£0.00* 1.3240.24%

100 0.00+0.00** 0.00+0.00™ 0.00+0.00* 0.34+0.10%

Oscillatoria sp. 25 0.00£0.00™ 0.00£0.00™ 5.77+0.37%° 7.70£0.21°°
50 0.00+0.00* 0.00£0.00™ 0.16:0.16™ 1.8740.33%

100 0.00+0.00™ 0.00+0.00™ 0.00£0.00™" 0.00+0.00**

Phormidium sp. 25 0.37:0.16™ 7.24+0.53% 5.60+0.37°° 8.8410.21%°
- 50 0.00+0.00™ 2.38+0.48% 0.00+0.00* 7.50£0.34°

100 0.00£0.00°* 0.000.00* 0.000.00% 6.16+0.28™
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NP
P ANTANARIENNIUBA (NAANTNHBART)

25 50 100
control 216.20£0.0091*"  216.20+0.0091** 216.20£0.0091™"
Microspora sp. 15.60+0.0006”"  17.80%0.0003°*" 17.20+0.0005""
Padina sp. 13.600.0009%" 14.60+0.0014%" 16.30+0.0011%"
Sargassum sp. 15.00+0.0004°" 15.600.0013" 14.700.0023"
Gracilaria sp. 14.70£0.0023d™  17.40%0.0023" 16.00£0.0025%"
M. aeruginosa 18.80£0.0021°**  28.00+0.0030° 21.30£0.0017"%°
O. jasorvensis 15.70£0.0019"  18.00+0.0030°*" 21.00+0.0020™°°
P. angustissimum ~ 27.00£0.0132°®  26.10£0.004™% 18.600.0015°"
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PFUAATUNTE
25 50 100
control 0.2162+0.0091™"  0.2162+0.0091°"  0.2162+0.0091°"
Microspora sp. 0.1333£0.0014  0.1407+0.0030™"  0.1468+0.0112°"
Padina sp. 0.1352:0.0033"  0.1449:0.0064*®  0.0485+0.0073"°

Sargassum sp.
Gracilaria sp.

M. aeruginosa

O. jasorvensis

P. angustissimum

0.1351+0.0020™
0.1378+0.0066™

0.1345+0.057"
0.1316+0.0023

0.1385+0.074°*

cdeA

0.1348+0.0023""
0.1340+0.0026™"
0.1324+0.050°"
0.1249+0.0103°®
0.1361+0.0045°"

0.1370+0.0036™"
0.1471£0.0068°"
0.1284+0.0093"
0.1208+0.0026™°
0.1345+0.0076
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TUARINFEY
25 50 100
control 216.2+0.0091** 216.2+£0.0091** 216.2+0.0091**
Microspora sp. 133.1£0.0012% 141.5+0.0029°% 136.3+0.0010*
Padina sp. 143.5+0.0057°°% 166.8+0.0132"  145.5:0.0051°°*
Sargassum sp. 145.240.0047°°"  141.3£0.0039°°®*  135.1+0.0057*"
Gracilaria sp. 139.6+0.0026™" 142.4+0.0006™*"  138.3+0.0049°%
M. aeruginosa 152.8+0.0019™°%®  147.9+0.0061°*%*  156.7+0.0038°®
O. jasorvensis 164.0£0.0053™°  151.3+0.0061°*%"  166.1£0.0022%°
P. angustissimum ~ 154.6£0.0029™°"  162.2:0.0120™®  157.0£0.0048°°"
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TUARINTE
25 50 100
control 9.69+0.35™" 9.69+0.35™ 9.69+0.35°
Microspora sp. 1.210.16™ 1.31£0.06™  0.08+0.05"
O. jasorvensis 0.00£0.00*" 0.00+0.00** 0.00:0.00*"
P. angustissimum 0.25+0.09° 0.00£0.00*  0.00+0.00°*
Gleocapsa sp. 0.00+0.00%** 0.89+0.08"  0.00+0.00%"
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