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MANHIN N

a3z IMIsNl¥innsmvs ey gas BG-11 (Stanier et al., 1971)

aITaTALOINIT amszney (NSunpans)

BG-11 Medium 1. Sodium nitrate (NaNO,) 1.5 g.

Dipofassidm hydrogen orthophosphate 7-hydrate
i/
: g.

W

PR (FeNH, (C,H,0,)) 0.006 g.
\ etate dehydrate (EDTA)

ate (Na,CO,) 0.020 g.
ix A5+Co 1 ml.

e

0
W ¥

Trace Metal Mix A5+Co

drate (MnCl,-4H,0)

AU INENENEIDI..
ARAST| DT RY

5. Copper sulfate 2-hydrate (CuSO,'5H,0) 0.079 g.

2. Manganese chloride 4

6. Cobalt nitrate 6-hydrate (CoNO,>,"6H,0) 0.049 g.
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3T MUBINIIPAT Bold’s Basal Medium (Nichoks and Bold, 1965)

anacMgeInig

amlszney (NFuADANT)

$I9DIMITHAN

Sodium nitrate stock

Calcium chloride stock
Magnesium sulfate stock

Dipotassium hydrogen

orthophosphate stock

Monopotassium dihydrogen

orthophosphate stock
Sodium chloride stock |

5INBINITIDN

QWA

H-Fe stock

Boron stock

Sodium nitrate (NaNO,) 25 g.

EDTA stock @lu EI fj Vi Ei:ﬁe%{wg tyicﬁtﬁehydrate (EDTA)

2. Potassium %miqve](m}l}] 3 ﬁrﬂ
1. Ferric sulfate 7-hydrate (FeSO,7H,0) 4.98 g.
2. Conc. Sulfuric acid (H,SO,) 1 ml.

Boric acid (H,BO,) 11.42 g.




91

a1Iacag0InII

amlszney (NSuADANI)

H-H5 stock

Bold’s Basal Medium

Wz ,

1. Zinc sulfate (ZnSO,7H,0) 8.82 g.
Molybdenum oxide (MoO,) 0.71 g.
Cobalt nitrate 6-hydrate (CoNO,»,6H,0) 0.49 g.

SIS

Manganese chloride 4-hydrate (MnCl,-4H,0)

opper sUMAtcS zdrate (CuSO,'5H,0) 1.57 g.

AU INENTNEINS
ARIANTAUIM TN
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21392218911 13gA 3 Modified Allen’s Blue—Green Medium (Allen, 1910)

a15azaIueIns amlszney (PSuRDans)

Allen’s Blue—Green Medium 1. Sodium nitrate (NaNO,) 1.59 g.
2. Dipotassium hydrogen orthophosphate 7-hydrate
(K,HPO,"7H,0) 0.039 g.

jV sulfate 7-hydrate (MgSO,-7H,0)

Z.

£(Ca(NO,),4H,0) 0.02 g.

a,C0,) 0.02 g.

etasilicate 9-hydrate (Na,SiO,"9H,0)

‘tetraacetate dehydrate (EDTA)

91113399 1 ml.

-
—
A

qM30TDUTINDINITI0Y

| | il
ﬂ 2. Manganese chloride 44iydrate (MnCl,-4H,0)

AN N BTN T e
QRS SHIEIPT TR

5. Copper sulfate 2-hydrate (CuSO,-5H,0) 0.079 g.
6. Cobalt nitrate 6-hydrate (Co«NO,»,'6H,0) 0.049 g.
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7130:21891115gA5 Modified Chu’s No.10 Medium (Chu, 1942)

a1IazageInII adulsenen (ﬂ%&l?’iﬂaﬂi)

Stock solution
Calcium chloride Calcium chloride 2-hydrate (CaCl,-2H,0) 36.7 g.

Magnesium sulfate .’ / e 7-hydrate (MgSO,-7H,0) 36.9 g.
Sodium bicarbonate

Dipotassium hydrogen ’ : rogen orthophosphate (K,HPO,) 8.7 g.
Orthophosphate

Sodium nitrate
Sodium metasilicate _ ' Sodium. mi ate 9-hydrate (Na,SiO,"9H,0) 28.4 g.

Iron solution . Acetic acid ( SOOI D) 33.5 g.

Y
! 0)335g.

3
y

U

VUL TIESS (4 i -
QR SARITE TR e

5. Sodium molybdate 2-hydrate (Na,MoO,2H,0)

12.6 mg.
6. Boric acid (H,BO,) 618.4 mg.

Modified Chu’s No.10 Medium Trace element solution ¥HUAA 1 ml.
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213022189111135gA 3 Bristol Medium (Bold, 1978)

15T auIN3 amlszneu (NSusoans)

o

51ABIMITHAN
Sodium nitrate stock Sodium nitrate (NaNO,) 25 g.

Calcium chloride stock ydrate (CaCl,2H,0) 2.5 g.

Magnesium sulfate stock Magnesium sulfat 'xﬂ-" ate (MgSO,-7H,0) 5 g.
Dipotassium hydrogen gotassiu frogen 0 ophosphate (K,HPO,) 10 g.
orthophosphate stock

Monopotassium dihydrogen / gen orthophosphate
orthophosphate stock 4

Sodium chloride stock '- | Sodium chlos ride (Na (€]

M3azaIvAY ] AUNINUNAINANYT 200 g.

T
¢ A : i -arbo a 35U pH
AU VRTINS
U o
Bristol Medium 1. oM Isnamiiaay 10 ml &/

A WTRNT D Bldesteblo dskiceloobi £
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2130218911139 A3 Hoagland’s solution (Hoagland and Arnon, 1950)

a13azag91In3 aduilsznen (n%’uﬂ'aﬁm)
Stock solution
Calcium nitrate Calcium nitrate 4-hydrate (Co(NO,),"4H,0) 236.1 g.

Potassium nitrate (KNO,) 101.1 g.
Magnesium sulfate Aagne 7 7=hydrate (MgSO,'7H,0) 246.5 g.
Monopotassium dihydrogen Nibopc YN gen orthophosphate
orthophosphate
Fe-EDTA stock . Bthylénediamine fetraacetate dehydrate (EDTA)
6-hydrate (FeCl,6H,0) 13.5 g.
Micronutrients . Boricaei H.BO,) 2.86 ¢
S
s drate (CuCl1,2H,0) 0.05 g.
— , !
3. Manganese chloride 4=hydrate (MnCl,-4H,0) 1.81g.
g :
A8 vl
q.l ; i 2+ té{Na,MoO,-2H,0)
Y RA9A IR ANy
Hoagland’s §olutqion 1. Calcium nitrate 10 ml.

2. Potassium nitrate 10 ml.
3. Magnesium sulfate 4 ml.
4. Monopotassium dihydrogen orthophosphate 2 ml.

o

Fe-EDTA stock 8 ml.

6. Micronutrients 2 ml.
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@13022182111359A 3 Hoagland’s solution (N 1ailalulnsiaw) (Hoagland and Arnon, 1950)

AT INIS admszneu (NFudednsy)
Stock solution
Magnesium sulfate Magnesium sulfate 7-hydrate (MgSO,-7H,0) 246.5 g.

Monopotassium dihydrogen ihydrogen orthophosphate

orthophosphate

Fe-EDTA stock dehydrate (EDTA)

6-hydrate (FeCl,-6H,0) 13.5 g.

2\

Micronutrients

aloride 4-hydrate (MnCl,-4H,0) 1.81g.
nCl,) 0.11 g.

| 5. Sodium molybdat e 2-hydrate (Na,MoO,-2H,0)
]

0
i¥

Hoagland’s solution ¢ I ﬂ EI: mﬁ
F!I u EJ : ; ﬁp ssi ydrog nil.hophosphaté 2ml

3. €e-EDTA stooke8 ml. o/

AWTANT) I Rdabiabdal TR




@158221891113gA3 Soil solution ( AAA AT, 2540)

97

a1z YNNI

awlszneu (MSuneans)

Soil solution

1. AUNNUMAINAN 200 g.
2. Calcium carbonate (CaCO,) 15v pH

AU INENTNEINS

ARIANTAUIM TN
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msazaeilflumsinszifinanssnlusi (APHA AWWA and WPCE, 1992)

aiazaiy amszneu

Zinc sulfate Solution 1. Zinc sulfate (ZnSO,-7H,0) 100 g.

v '
2. 1ndulsul1é 1,000 mi.

Stabilizer Reagent i am ethylenediamine tetraacetate dehydrate

Nessler Reagent

[I
Aluminium hydroxidé<Al, (SO,),) 125 g

A 19 1& SN0 S

fuy 501 udrnseuerasazarvaaula

QW']MFI‘?W AN TA Y

Phenoldlsulfomc acid solution 1. Phenol 25 g.

Aluminium hydroxide solution E

2. Conc. Sulfuric acid (H,SO,) 250 ml.

Standard nitrate solution 1. Potassium nitrate (KNO, ) 0.7216 g.

v .
2. naud5uli14 1,000 mi.
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msazay alsznen

Phenolphthalien indicator 1. Phenolpthalien (C,(H,,0,) 0.5 g.
2. 95% Ethyl alcohol 50 ml.

v '
3. AU 50 ml.

Strong acid solution 1. Conc. Sulfuric acid (H,SO,) 300 ml.
i 1 ~}. tgic acid (HNO,) 4 ml.

Al

naUUTUIYLLa 1,000 ml.

Ammonium molybdate reagent A on lybdate 4-hydrate
\\‘\\H )
\ =

0,) 280 ml.

Stannous chloride reagent hydrate (MnCl,-4H,0) 25 g.

Standard potassium dihydrogen! en phosphate (KH,PO,)
e S B ]
Y Y|

phosphate solution !
b |

| , LTI A 1,000 mi.

—— o] 1 ) I NLNIWUINT .

2. t‘hnauﬂm‘lm 100 ml.

ARIAAIUURIINYA Y

Sulfuric acid soltkion 1. Conc. Sulfuric acid (H,SO,) 300 ml.
v 3
2. naul§ulH14 1,000 mi

Ammonium acetate buffer solution 1. Glacial acetic acid 700 ml.

2. Ammonium acetate (NH,C,H,0,) 250 g.

v v
3. haawd5uld14 1,000 mi.
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a1sazang

aulsznen .

Phenantholine solution

Ferric ammonium sulfate solution

Molybdate Standard solution

1, 10-phenantholine monohydrate 2-hydrate
(C,;HgN,-2H,0) 100 g.
Conc. Hydrochloric acid (HCI) 2 ig@

v v
11naY 100 ml.

AULINENTNEINS
ARIANTAUNNIINGIAY
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Direct Nesslerization Method (APHA AWWA and WPCE, 1992)

1

2
3:
4

ik

e S

nseasIBt I 100 TaAdns AWNTLAIYNTOI Whatman 1103 1

1AY Zinc sulfate Solution 1 HadAAT 1N

U5 pH #20 6N Sodium hydroxide 14 pH 1181 10.5

win doonald 2-3 wi AIPULIAZNBUBDN NUMWIzATazavduld

asazawla 50 5adans Mua Stabilizer hydroxide (EDTA reagent) 1 ¥i@

(@Y Nessler reagent 2 Nanans 1w \ \‘
N

[

Jammsganauuas i ""-a.:

19451 50 Tadans 1 )
1A Phenoldisulfonic acid'so aasaazlinliiih 20 Toases dohndu
1A 12N Sodium hydroxidgl1f) g1 "{7 i sz 5-6 :zjaﬁﬁﬂs
N39INTLAIYNTDI Whatman 100 fladans daerhnau
Famimsganauuag mmmn

mmw'lﬂmmuuﬂ InINLINTFIU 199 Standard nitenia

Wﬁmﬁﬁm 3

1A% Phenol thallen indicator 1 oA iﬁmnlaumi‘_luﬁnf 191 Stronfdcid solution
AN U NA 1IN TR Y
T} Ammomum molybdate reagent 4 HaAAAT

1A Stannous chloride reagent 0.05 UadaAs

Sammsqanduneas finnueniaiu 690 i Tuwas n1elunan 10-12 w1
ﬁwhﬁ'lﬁ'msﬁuuﬁ'vnﬂﬂmms‘;nwum Standard potassium dihydrogen phosphate

solution
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Sulfuric Acid-Nitric Acid Digestion Method follows by Stannous Chloride Method

(APHA AWWA and WPCE, 1992)

1
2.

v
o ] ° a aa L4
ATDIRIBYNUT 50 Uanang ﬁ'wmzmunsm Whatman (U937 1

v ()
G} Phenolphthalien indicator 1 &)@ 51131&1]?10111?]1:6111”] 1A Strong acid solution

wnsesinely

3. 1@ Sulfuric acid solution 1 NHonans tag smonium persulfate 0.4 N3

4. ANVUUHNUANUIOU (Hot pl V ///

5. ialdiduiigungives

6. 19U Phenolphthalien ind 738 IN Sodium hydroxide
(mmﬂmwﬂuﬂwwaa

7. USudSmanilu 100

8. 1AW Phenolphthalien i 1 Strong acid solution
sunseaedmely

9. 1Y Ammonium molybda

10. 1A Stannous chloride reage

11. famimsganduuas finnun Mulunal 10-12 Wi

12. i lAuiour: idrogen phosphate

solution

*—mzmrﬂ"ﬁffﬁmm

e

4.

N

(AN Conc. h drochlonc acid 2 Uadany way ne solution 1966an 3
+ RO A BHal A TITE T8 8
e} Ammomum acetate buffer solution 10 Ja@aA5 (1ae Phenantholine solution 4
Nadans

YsulSinasidhu 50 Saaans daoiindy

Samimsganduuas finameandy 510 uiluwas

1A T oy unsMuIAT§IMY94 Ferric ammonium sulfate solution
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35 Thiocyanate Method (APHA AWWA and WPCE, 1992)
vy
1. N599A70671311 10 Uaaans A2UNTLATUNTOI Whatman 1003 1
1A Conc. hydrochloric acid 5 Hanans

v v
YSuilSuasitlu 30 Tadaas aaoiinau

ha B

1A% 10% Potassium triocyanide 3 1000As 1Az Acetone 16 aaans

e 1Ay guunuiunudeu (Hot plate) Uszanat 60-70 °C wm 2 ¥2Tua

e

AULININTNEINS
ARIAATAUNM TN
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; ¢
msazaeililumsInnziimasnigluamse

a15azay auszneu

Vanadate reagent 1. Ammonium vanadate (NH4VO03) 0.25 g.
2. 70% Perchloric acid (HC104) 40 ml.
3. hnaudSuld1A 500 mi.

Molybdate reagent bdate ((NH,),M00,) 6.25 g.

Potassium chloride 100 ppm. otassivm cb “-,, Cl) 0.1907 g.

Calcium standard 100 ppm. 0,) 0.025 g.
c1d (HCI) 1 ml.
1,000 ml.

Magnesium standard 100 ppm..4 Q),-7H,0) 0.104 g.

H80,) 2 ml
I

3. Wnaudsulnld 1004mL.

R ¢ AN IN Bl Bl

‘ol inly alcohok 0.2 g

ARIaNT TOHAR M8 8

Acid mixture 1. Glacial acetic acid 25 ml.

2. 10N Hydrochloric acid (HCI1) 10 ml.

3. 85% Orthophosphoric 10 ml.

4. Sulfuric acid (H,SO,) A7udu9U 1:1000 3 ml.

v '
5. ndulSuldld 500 mi.
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alsazany

awuilszneu

Potassium sulfate (K,SO,) 100 ppm

Ferrous standard 100 ppm.

Manganese sulfate standard

100 ppm.

Zinc standard 100 ppm.
Copper standard 100 ppm.

ARA9F

Azomethine-H solution

e M

1. Potassium sulfate (K,SO,) 0.0544 g.
v '
2. naudsulAld 100 ml.

1. Ammonium ferrus sulfate (NH,Fe(SO,),) 0.07 g.
2. Conc. Sulfuric acid (H,SO,) 0.25 ml.

' i ﬁ’ 100 ml.
\
m£m304-H20) 0.0308 g.

tric l-.!&i‘: 3) 1 m].

()

2(CuSO,'5H,0) 0.0387 g.
HNOD)
Y

]

ml.

AUt DA .

(Na,EDTA-2Hg0) 0.75 g.

3 e ek ¥3sid.

4. HnaulSulR1d 20 ml.

Ny

1. Azomethine-H 0.225 g.
2. L-ascorbic acid 0.5 g.

v '
3. dnaudsulila 25 mi.
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asacgany

auszney

Hydrochloric-ferric chloride solution
Strannous chloride solution

Molybdenum standard 100 ppm.
Sodium thiocyanate solution

Mercuric thiocyanate solution

Ammonium ferric sulfzﬁscﬂugj
ARIANT

Chloride ch]onde 100 ppm.

1. Ferric sulfate (FeCl,-6H,0) 0.5 g.
2. Conc. Hydrochloric acid (HCI) 1 ml.
3. 1haaud5u1A14 1,000 mi.

#loside (SnCL,2H,0) 10 g.
racid (HC1) 5 ml.
ml.

ate ((NH,),Mo,0,) 0.0204 g.

e

NaSCN) 7.5 g.

25 ml.

(Hg(SCN),)

-
Ly

¢lf 1A 50 ml.
J

el s

2. %N Nitric acidiHNO,) ﬂsu“lﬁ"lbo ml.

‘ifumﬂﬂﬂmﬁ&l

Potassium chloride (KCI) 0.021 g.

2. ndudsul1d 100 mi.




M3IAIBNAIBENT (Sirichakwal et al., 1985)
1. Fdrednedmse 3.5 asludrongdida
Wl lumen gungil 450 sssnadva Whina 1 911w

v
heenvinmuwdes ity luTogannuiy

2

3

4. aza10d1A2 6N Nitric acid 25 Waaans
5

6

v v \
inaulsula 1A 250 Teddas whasarabiidilinsishlsinaussigaa 9

v
139191 30

9% ’)ﬂﬂ1ﬂ1iﬂﬂﬂﬁullﬁ\1 ‘nmmun

6. mﬂm"lﬂmmuun

(Perkin, 1996)

ission

et m&m

spectrophotometry Ylﬂ’J‘IlIU‘I’Jﬂ’ﬂu 76645 uﬂumm

» oo R O W84 6

2 g osphate 100 ppm.

107
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"‘;mﬂzﬁﬂ?mmlﬂaﬁuu 1a835 Atomic absorption spectrophotome (Perkin, 1996)

1. WANEIAZAEAIDYN 10 UadaAS 1AZ 2.5% Stronsium chloride 6-hydrate 5 JadaA3

o

2. AAINISRANAIUNAIYDIAITATAI0 AIVIATOI Atomic emission spectrophotometry

D

NNNWOINAY 422.7 w1 luag

3. b lduiisuiuns manAs§IMYee Calcium standard 100 ppm.

Wy,

FinnzifSunaumntigen Tned b Atomic absc ,... spectrophotometry (Perkin, 1996)

1. HAUEITALUAIDE) : 9 \\\ oride 6-hydrate 5 iaaans

L9 U =}
2. IANINSRANAULTN

NANUIIAAY 285.2

C Y, ] ~ y = Y
3. u1ﬂ1ﬂ1ﬁu11ﬂﬂﬂﬂﬂﬂ5

InnefSinamiug sy Tae

1. @158 08130 1S
AN Acid mixture 5 ﬁ&m

2
3. I@Y Barium - Polyvinyl aftofiel 5 fiaa
4

wuﬂmmnu \%J }mﬁﬂaﬁ j W EJ’] ﬂ ‘j

’Jﬂﬂ']ﬂ'liﬂﬂﬂﬁuufﬂ ‘YIﬂ’J'IlJU']’Jﬂﬁu 450 uﬂummn.

: o A O3 60 e BT

IinszHfSinaunan 1a835 Atomic absorption spectrophotomet (Perkin, 1996)

115 *3ﬂﬂ'1migﬂnﬁuuawmmsazmu AUIATOY Atomic emission spectrophotometry
nnNUEIINAY 248.3 W TUAS

2. i lduifisuiuns muins§Iuves Ferrous standard 100 ppm.
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IinnzifSinaumsmiia 1as3% Atomic absorption spectrophotometry (Perkin, 1996)

1. Jammsiasuaavesdisazais A201n399 Atomic emission spectrophotometry

AnNuINIY 279.5 w1 TuuAs

2. M lduuouiunsMuIns§1U Manganess sulfate standard 100 ppm.

NNNVOIAAU 213.9 U

o, A 9 = @
2. tham lduiieudun

Annzifinamewns 1as35 Afomie absospiion spectrophotemetry(Perkin, 1996)

[ - » . o .
1. 'mmmsaﬂﬂauuﬂwmm HEVER : : mission spectrophotometry

‘a g
InnzrfFinaluse a ithe (%Jhmsﬁ)w EJ,] ﬂ i

msavmumamammw 1 Uaddans ¢

i ool ) 5eh 3 ummmaﬂ

7Y Azomethine-H solution 2 UAAANS

Lo

wer ity ez eield 30 wi

W

Fammsganauuas 1nueInau 430 unTumas

ol

6. 1A lAuufiouiunsMuIns§IMYD1 Boric standard 100 ppm.



InsizrfSinaludvaiy 10833 Colorimetry (Kalra, 1998)

I
2;

& oW

v @ KN N

L1
12:
13.
14.

SinzimSunanaelsd Iathi

P 9

bl

415020 10A00AINII0 25 Haaans adlunsvLon
o} Hydrochloric-ferric chloride solution 10 anans
Fihndu 10 faaans

1N Isoamylalcohol 3 NaAans

v 0 v
wo sy tazaneld 10 W0 aunsenIansazaIouensu

v v
Tyansazaesuvuna
1A Isoamylalcohol 3 uaaa

1Y Sodium thiocyanate

A Strannous chloride ;

. 1AW Isoamylalcohol 1 Nana

(] Y Y w b
wa iy tazdfia 134104,

AUNTEY 1
3 . - \
luensazaivduaians = ’

z o \ & e -
hasazareduuuSadais gnauud i mu

s ousuns il s MoBdonukis ard 100 ppm.

5 17 TUIUAS

Y]
. . 0. 1
ﬁ'liﬁ“ﬁ'lﬂﬂ')ﬂlﬂ\!fn 148 0.5 yaaang “’I

mumﬂau 4.5

Mma-ﬁim NBBINYINT

A4 Ammonium femc sulfate solutionfl Iaaans

i IR I A N R S

mm‘nfﬁmmuununsMmmgmmm Potassium chloride 100 ppm.

110
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95% Confidence
Std. Interval for Mean
Day Medium N Mean Std. Error MinimumMaximum|
Deviation Lower | Upper
Bound | Bound
5 Bold 4 | 0.0475 0.0395 | .0555 | .0400 | 0.0500
Allen 4 | 0.050 0370 | .0630 | .0400 | 0.0600
Chu 4 |o. 6 110.00: ’73 | .0577 | .0300 | 0.0500
Bristol 4 |o. 0505 | .0400 | 0.0500
Hoagland 4 |o. u 0.0500 | 0.0500 | 0.0500
-: ;
BG-11 4 | o. 1 -8.004 0.0630 | 0.0400 | 0.0600
Soil Medium | 4 400 8 (A 58 | 0.0642 | 0.0500 | 0.0600
Hoagland Modi. | 4 0080 0.0505 | 0.0400 | 0.0500
Total 32 | 0.0475 4| 0.0072 | 9 | 0.0501 | 0.0300 | 0.0600
10 Bold 4 | 00525 |‘0d50° | 6 0.0445 | 0.0605 | 0.0500 | 0.0600
::?P:T"
Allen 4 | 0.06 v 70 | 0.0730 | 0.0500 | 0.0700
Chu 4 §-/10.0542 | 0.0400 | 0.0500
Bristol 4 | o 95| 0.0555 | 0.0400 | 0.0500
1 |
Hoagland 4 | 0.0550 | 0.0058 | 0.0029 | 0.0458 | 0.0642 | 0.0500 | 0.0600
BG-11 6 -w. 25 | 0.0700 | 0.1000
’ ) 1 19
Soil Medium (44 | 0.0825 | 0.0096 | 0.0048 | 0.0673 | 0.0977 | 0.0700 | 0.0900
- — ==
Hoagl f'rl4 a m m 7 PSOO 0.0600
, o J
To 327[ 0.0597 | 0.0156 | 0.0027 | 0.0541 | 0.0653 | 0.0400 | 0.1000
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95% Conﬁdencé
. Std. Interval for Mean
Day Medium N Mean Std. Error MinimumMaximum|
Deviation Lower | Upper
Bound | Bound
15 Bold 4 | 0.0600 | 0.0082 | 0.0041 | 0.0470 | 0.0730 | 0.0500 | 0.0700
Allen 4 | 0.0675 0.0475 | 0.0875 | 0.0500 | 0.0800
Chu 4 | 0.0375 : 48" 140.0223 | 0.0527 | 0.0300 | 0.0500
Bristol 4 0.0642 | 0.0500 | 0.0600
Hoagland 4 0.0675 | 0.0300 | 0.0600
BG-11 4 | 0.1425 | 0.1000 | 0.1300
Soil Medium 4 : !E_n l‘hﬁ 3 . 0.1125 | 0.0800 | 0.1100
Hoagland Modi. | 4 '?—@h‘a\\ 0.0, 73| 00677 | 0.0400 10.0600
Total 32 !_ﬁ: 0 :\'\\'*10\‘ 0.0765 | 0.0300 | 0.1300

LY
=

Y [5rS

AR
| l
(L

] h

\
..-.f: 3 |
S

i

._y
AU INENTNEINS
ARIANTUUMINIAY
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ANOVA ve3szaumsinsguesansie luiulumsazaweimsgasaieg

Day Sum of Squares df Mean Square E Sig.
5 | Between Groups 0.0006 7 £ 0.0001 2.0571 | 0.0889
-~ Within Groups 0.0010 24 0.0000
Total 0.0016
10 Between Groups 0. 9 15.2649 | 0.0000*
Within Groups 00
Total
i ) Between Groups 24.3839 | 0.0000*
Within Groups
Total 0023

AU INENTNEINS

ARIANTAUNNIINGIAY
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Day N

Mean

10

15

20

L

25

Total 20

i "“‘”ﬁ WA Henns

' dm a\\ 0.1770 | 0.0400

95% Confidence

Interval for Mean

Minimum{[Maximum
Lower | Upper
| Bound
0.0630 | 0.0400 | 0.0600
63 0.1025 | 0.0700 | 0.1000
\I %"-\ . . .
2 ﬁ\‘k‘x 0.1856 | 0.0700 | 0.1700
f" \\\ 0.2666 | 0.1600 | 0.2500
0.2871 | 0.2200 | 0.2800
0.2800

U

Sum of Squares
Betweenﬂ‘ E Iﬁm

i (+] 1
:lﬁj H 505 F

Within Groups

0.013

15

Total

0.122

19
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M13190 5 swaztﬁm‘umv"m’mﬁm§1u1iiﬁuuunti‘lundu
95% Confidence
Std. Interval for Mean
Mount N Mean or MinimumMaximum|
Devi Lower | Upper
und | Bound
AUG | 1 4 3.50 9. 8.09 0 7
2 4 .00 .00 0 0
3 4 .00 J .00 0 0
4 | 4 | 00 S 00 0 0
Total | 16 % 1= 3 1.96 0 1
SEP [ 1 4 2L 43 ot~ T 39.19 11 37
2 4 2.50 LY |/ 4.55 1
3| 4 | 00 Pt 00 | .00 0 0
4 4 00 S0 2, 0 00 0 0
Total | 16 1.44 0 37
OCT 1 4 82. < 94.67 72 91
LA d
2 4 48.36 M Bae 438 34.07 | 61.93 41 60
= —
> | gmpiyipaenppe | v | v
U
4 4 a4y 17. 275 1.38 1337 | 22.13 15 21
17
NOV 1 4 .0 ! 3 4.21 03.7 87 184
¢) 4 124.50 31.40 15.70 74.54 | 174.46 91 156
3 4 2295 4.99 2.50 1431 | 30.19 18 29
4 4 18.50 1.73 87 1574 | 21.26 17 21
Total | 16 76.06 62.23 15.56 4290 | 109.22 17 184
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95% Confiderce
Std. Interval for Mean
Mount N Mean Std. Error Minimum|Maximum
Deviation Lower | Upper
Bound | Bound
DEC | 1 4 131.75 | 5891 46 | 38.00 | 22550 | 78 197
2 4 121.25 | 746 | 23504 | 55 188
3 4 23.75 1. 74 | 29.76 2 29
4 4 19.7 2 27.90 14 25
Total | 16 74 110.53 14 197
JAN | 1 4 | 9, e 16025 | 65 143
2 4 103 ~23.4 177.81 60 154
3 4 | 200 U 1% 32.53 12 29
4 4 1650 4 Ao Ff; 22.38 13 21
Total | 16 59.81 5( ‘r—‘ .68 | 86.94 12 154
FEB | 1 4 53.00 2445~ _, 14.09 | 91.91 29 82
2 4 ' 88.73 31 86
3 40.77 11 37
4 -1.9 | 17.42 1 15
Total 19.39 | 46.48 1 86
MAR | 1 F I;§ w 319;1 |?[3§u_ 0 31
2 22573 | 51.23f O 49
3 j" TREFNE | =
4 4 13.50 15.78 7.89 | -11.61 | 38.61 0 30
Total | 16 10.44 15.58 3.89 2.14 | 18.74 0 49




121

msui6  TwaziBuavesi A Mo iTuRmua
95% Confidence
Std. Interval for Mean
Month N Mean Minimum|Maximum|
Deviation Lower | Upper
Bound | Bound
AUG | 1 4 4.00 400 | 4.00 4 4
2 4 7.00 0 | 7.00 7 7
3 4 3.00 ' 3.00 3 3
a4 | 4 2.00 b 2.00 2 2
Total | 16 4.0 5.03 2 7
SEP | 1 4 23.00 ) 23.00 23 23
2 4 | 4000 oA 40.00 | 40 40
3 4 12 A& =) 0 | 12.00 12 12
4 4 19.00 .oo,ﬁi{i- 19.00 19 19
Total | 16 | 23.50 1085= 17.83 | 29.17 12 40
ocT | 1 | 4 | 19400 00| 0 |19100 | 191 | 191
2 4 | 18 85.00 | 185 185
3 | a4 147£ o7l 147.00 | 147 | 147
4 4 | 158.004|. .00 158.00 | 158.00 | 158 158
Total | 16 ﬂ] ugl ‘ ﬂﬁj w qu 2| 147 | 191
NOV | 1 4 ¥i3g600 | .00 38600 386.00 | 38. | 386
AW Ren Tl e |
3 4 | 264.00 .00 ; 264.00 | 264.00 | 264 264
4 4 | 229.00 .00 229.00 | 229.00 | 229 229
Total | 16 | 30425 | 63.47 270.43 | 338.07 | 229 386
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95% Confidence
Sta. Interval for Mean
Month N Mean o Std. Error | ower [Upper Minimum|Maximum
Deviation
Bound [Bound

DEC | 1 4 | 423.00 23.00 | 423.00 | 423 423
2 4 382.00 0 00 | 382.00 | 382 382

3 4 202. 202.00 | 202 202

4 4 179 179.00 | 179 179

Total | 16 | 29 Jy 35555 | 179 | 423

JAN | 1 4 300. — 300.00 | 300 300
2 4 | 307.0 %y 307.00 | 307 307

3 4 | 177.00 RS 177.00 | 177 177

4 4 173.00 |4 .00 i —‘ 00 | 173.00 | 173 173

Total | 16 | 23925 | 66 ’_ ! 2 203.86 | 27464 | 173 307

FEB | 1 4 1 131.00 | 131 131
2 133.00 | 133 133

3 - 170. 170.00 | 170 170

4 93.00 | 93.00 93 93

Total 76} || 146074 | 93 170

MAR | 1 00 ¢ .00 |.3600 | 36.00al 36 36
2 mﬂm .w' 'ﬂf_w i_l;l]aﬁl 831 131

3 4 .00 .00 .00 .00 .00 0 0

4 4 .00 .00 .00 .00 .00 0 0

Total | 16 | 41.75 55.34 1384 | 1226 | 7124 0 131
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i

ﬂ'li'N‘ﬁ 7 71Uﬁ3l‘€lﬂﬂ‘llﬂ\1fi'lﬂ'nm‘i’l’1]llﬁ~1
| 95% Confidence
Std Interval for Mean
Month N Mean Minimum{Maximum|

wer | Upper

. und | Bound
AUG 4 147 5 18364.67| 12900 | 17700
SEP 4 152 : 28824.37| 8200 27000
ocT 4 | 15 4 7795.57| 8700 | 25000
NOV & 16 3 26212.27| 8100 23000
DEC 4 1545 12873.01 24593.19 7900 | 21000
JAN 4 16125 i. _753‘ 1]26215.89| 9700 23000
FEB 4 17800 6@; .05 {28444.95| 12600 | 27000
MAR 4 18725 | 45 in 1438.45|26011.55| 14000 | 25000
Total 32 322.77( 7900 27000

AULINENTNEINS
PRIAATUAMINYAE



A
AITNN 8

5WAIDYAVDINTLUZIATVUAS

124

Std.
Mount | N Mean
Deviation
AUG | 4 2.550
SEP | 4 3.100
OCT | 4 5.500
NOV | 4 7.400
DEC | 4 7.450
JAN | 4 8.400
FEB | 4 | 6350
MAR | 4 5.550
Total | 32 | 5.788

AU INENTNEINS

95% Confidence Interval
Minimum | Maximum

Upper

Bound
1.6 3.5
2.8 34
4.8 6.2
6.9 7.9
7.0 L)
8.0 8.8
6.1 6.6
5.3 5.8
1.6 8.8

ARIAN TN INYAE
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ﬂ‘lJEJ’JVIEJVI‘ﬁWEJ’]ﬂi

v v
A13199 9 3002IBUAYDIAIQUNYINN
95% Confidence Interval
Std. for Mean
Mount| N Mean Std. Erro Minimum | Maximum
Deviation : ' ower Upper
P  Bound
AUG | 4 | 24.000 I 200 0sepie24.000 24.0 24.0
SEP | 4 | 24.000 '%‘E&‘x .000 24.0 24.0
ocT | 4 | 24.000 4/ ‘l N‘w\ 4.000 24.0 24.0
Nov | 4 | 22.000 ‘/Jo fo ig < \ &;\ 22.0 22,0
DEC 4 22.000 22.0 22.0
JAN | 4 | 25.125 523 25.0 25.5
FEB | 4 | 25.250 u\‘ 26.046 25.0 26.0
MAR | 2 | 25.000 ) 25.000 25.0 25.0
Total | 30 | 23.850 24318 22.0 26.0

1
X

I
i¥

amaﬂnimumqwmaa
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minfi10  swazdeavesmanuilunsas
95% Confidence Interval
Std. for Mean
Mount| N | Mean Std. Error Minimum | Maximum
Deviation ower Upper
Bound
AUG | 4 | 8.0000 8.00 8.00
SEP | 4 | 8.0500 8.00 8.10
OCT | 4 | 7.9250 7.90 8.00
NOV | 4 8.0000 7.60 8.40
DEC | 4 | 7.9750 7.90 8.00
JAN | 4 | 8.0000 8.00 8.00
FEB 4 | 7.2000 7.20 7.20
MAR | 2 6.5000 - 6.50 6.50
Total | 30 | 7.7867 6.50 8.40

amaﬂnimumqwmaa
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a1l swaziBuavesTinasendioulmh
95% Confidence Interval
Std. for Mean
Mount| N Mean Std. Error Minimum | Maximum
Deviation ower Upper
Bound
AUG | 4 |5.60250| 0.0171 5.62968 5.580 5.620
SEP 4 |[5.51000 | 0.01 3250 5.490 5.520
OCT | 4 |[5.16500| O. 870 5.120 5.240
NOV | 4 |4.33250| O. - 02 4.240 4.430
DEC | 4 |4.34750| 0.1 56 \ =y 767 4.240 4.480
JAN 4 | 3.82000 | 0.056 8¢ - 3 0907 3.750 3.870
FEB 4 |3.82750 | 0.0560 A - V .98307 3.740 3.960
MAR | 2 [2.96000 | 0.0560 > = 4 | 3.08706 2.950 2.970
Total | 30 | 4.54467 | 0.8174 i4 ; 6 4.84987 2.950 5.620

AMIAN TN INYAE
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[ ¥
M3un 12  swazwvaveslSnuroaneianivua
95% Confidence Interval
Std. for Mean
Mount | N Mean Std. Error Minimum | Maximum
Deviation Lower Upper
\l/ =$r‘c Bound
AUG | 4 | 0024 | 0002 o6 0.027 0.021 0.025
SEP | 4 | 0026 | 0002 "G ;‘ . 0020 | 0024 | 0028
OCT | 4 | 0028 | 0.0 / 60/ |02 A 10024 45,0032 | 0025 | 0031
NOV | 4 0.071 0.00 ‘,/‘I' i{g ‘\ \}’%\ 079 0.066 0.075
DEC 4 0.037 0.004 "// g \H\\ 043 0.032 0.041
JAN | 4 | 0015 ' I | 008 \, | 0.010 | 0.020
FEB | 4 | 0.016 0.010 0.024
MAR | 2 | 0.016 0.015 0.016
Total | 30 | 0.030 003 0.010 0.075

amaﬂnimumqwmaa
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4 a o [
A1319% 13 s1wazPuavesunees Isearesa

95% Confidence Interval
Std. for Mean
Mount| N | Mean Std. Error Minimum | Maximum
Deviation
Bound

AUG | 4 0.020 0.018 0.023
SEP | 4 0.021 0.017 0.025
OCT | 4 0.032 0.023 0.039
NOV | 4 0.098 0.037 0.158
DEC | 4 0.098 0.025 0.175
JAN | 4 0.038 0.017 0.077
FEB | 4 0.018 0.015 0.020
MAR | 2 | 0.016 0.015 0.017
Total | 30 | 0.044 0.015 0.175

ﬂ‘lJEJ’JVIEJ'ﬂ‘ﬁWEJ’]ﬂ?’
ammmmummmaa



A13519N 14

= a =
s1wazduaveIls ey Tutloy

130

95% Confidence Interval

Std. for Mean
Mount{ N | Mean Std. Error Minimum | Maximum

Deviation Lower Upper

Bound
AUG | 4 0.375 0.024 0.414 0.343 0.394
SEP | 4 0.349 . jE‘ 0.392 0.318 0.381
OCT | 4 0.346 A/ﬂ I@\ .28 "%\-""\ 407 0.305 0.394
NOV | 4 0.216 s U ) A N ). E&\ 0.233 0.203 0.229
DEC | 4 0.253 ,/l E 230 0.240 0.267
JAN | 4 0.292 0.267 0.330
FEB | 4 0.261 0.249 0.292
MAR | 2 0.235 0.229 0.242
Total | 30 | 0.295 0.203 0.394

ﬂ‘lJEJ’JVIEJVIiWEJ’]ﬂi

amaﬂnimumaﬂmaa




131

AU INENTNEINS

911510‘?; 15 iwaztﬁummﬂ?mm"lumm
95% Confidence Interval
Std. for Mean
Mount| N | Mean Std. Error Minimum | Maximum

Deviation ower Upper

Bound
AUG | 4 0.114 0.016 * 0.140 0.097 0.132
SEP | 4 0.106 0.0 . .140 0.079 0.132
OCT | 4 0.099 0. 45 0.062 0.132
NOV | 4 0.310 0 Ve 2 0.281 0.343
DEC | 4 0.150 0. 1 00 0.114 0.176
JAN | 4 | 0108 | 000 00447 121 0.099 0.119
FEB | 4 0.153 0.035 j . 0.209 0.121 0.187
MAR | 2 0.145 0.031 ‘i 0.425 0.123 0.167
Total | 30 | 0.148 0.071 S : 0.175 0.062 0.343

ARIAN TN INYAE
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ﬂ'li'Nﬁ 16 swazt‘éummﬂ?mmmﬁn
95% Confidence Interval
Std. for Mean
Mount| N | Mean Std. Erro Minimum | Maximum
Deviation Upper
3 3 oufiC Bound
AUG | 4 | 4305 0.40 2 w20 1 :600-f 4.945 4.052 4.896
SEP | 4 | 4.789 0.18% M 0 | 088 4.643 5.065
OCT | 4 6.471 1.944 / fy“m\?’;\l 9.564 4.389 9.084
NOV | 4 | 12.345 0.347 ‘,/ / ﬁ \\\x A:\ 11.902 12.662
DEC | 4 3.989 ’li ' 3922 2.364 8.441
JAN | 4 3.841 3.461 4221
FEB | 4 4.347 4.052 4.643
MAR | 2 3.714 3.460 3.967
Total | 30 | 5.592 2.364 12.662

ﬂ'lJEJ’JVIEJ'VIiWEJ’Iﬂ‘i
ammmmummmaa
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95% Confidence Interval
Std. for Mean
Mount| N | Mean Std. Erro Minimum | Maximum

Deviation wi M Lgwer Upper

b W Boud_ Bound
AUG | 4 0.969 .186m E 1.265 0.714 1.113
SEP | 4 1.079 0.952 1127
OCT | 4 0.605 0.510 0.711
NOV | 4 1.138 1.119 1.154
DEC | 4 0.759 0.654 0.861
JAN | 4 1.273 1.125 1.461
FEB | 4 1.066 1.012 1.136
MAR | 2 0.893 0.862 0.923
Total | 30 | 0.978 0.510 1.461

ﬂ‘lJEJ’JVIEJVIiWEJ’]ﬂi
amaﬂnimummmaa
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M3ui 18 ANOVA vesszRuamuduiusiuilessmenmuaziniiluumani
Factor Sum of Squares df Mean Square F Sig.
Light Intensity | Regression 119.555 1 119.555 0.008 0.931
Residual | 473803.945 30 15793.465
Total 473923.500 31
Light Period | Regression| 364309.2 oL 364309.251 | 99.707 | 0.000*
Residual 49 | 34" 3653 508
: e
Total
Temperature | Regression| 808§ 6.230 0.019*
B 450 NN
Dissolved oxygen | Regressio I‘f 5@ \\\\o 0 7.688 0.010%*
Residual I A '\\ 2449. ‘ 1
Total 'L:L? 2 1.\
pH Regression 1567634 | 2142 | 0154
Re51dual 1 39.794
Total h&:';—'-l—‘—-;-_"——g"_
Total Phosphorus | Regression 7.024 0.013*
Orthophosphorus 0.001*
9
q
Amonium Regression| 160263.055 1 160263.055 | 15.800 0.000*
Residual | 284018.811 28 10143.529
Total 444281.867 29
Nitrate Regression| 86331.416 1 86331.416 6.753 0.015*
Residual | 357950.450 28 12783.945
Total 444281.867 29
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Factor Sum of Squares df Mean Square Sig.
Iron Regression | 54786.286 1 54786.286 3.938 0.050*
Residual | 389495.581 28 13910.556
Total 444281.867 29
Molybdenum | Regression| 5496.661 1 5496.661 0.351 0.558
Residual ; _ 15670.900
Total

AULINENTNEINS

ARIANTAUNM TN



136

MINN19  ANOVA voaszaumswsyuesamswlinulumsazavomisanududuy

A199

Day Sum of Squares df Mean Square F Sig.

5 Between Groups 0.0029 4 0.0007 1.625 0.220

Within Groups 0.0066 0.0004

Total 0.

10 Between Groups ' ) 1.223 0.343

Within Groups

Total

15 Between Groups i A 0.607 0.664

Within Groups

Total 1080 | s

20 | Between Groups 4 23 : 5.498 0.006*

Within Groups 0. i .0012

Total 0. WA {9

AULINENTNEINS
RIAINIUNRINYINE
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MINH20  ANOVA ¥o938AUMIsuesamsw luiulumsazawemsanuiu
NIAANAI
Day Sum of Squares df Mean Square F Sig.
5 | Between Groups 0.0003 7 0.0000 0.437 0.869
Within Groups 0.0025 0.0001
Total 0.6
10 Between Groups 0 5:935 0.000*
Within Groups
Total
15 | Between Groups X 12357 | 0.000*%
Within Groups o
Total L ‘*"‘
20 Between Groups ,7 3 18.600 0.000*
Within Groups 0.036 <24 5
Total 0.23 AN
* Aundviinuun it 95%
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A9
Day Sum of Squares df | Mean Square E . -Sig.
5 Between Groups 0.0002 3 0.0001 0.242 0.865
Within Groups 0.0033 12 0.0003
Total 0.0035
10 | Between Groups 0. 7 008 1.266 0.330
Within Groups
Total
15 | Between Groups 1.994 0.169
Within Groups 4
Total 5
20 | Between Groups J 4 - 38 3.561 0.047*
Within Groups 01 12 0.
Total 0.0241 dif
AN Y

A oa <
* AURAYUANULA UN 95%

AU INENTNEINS
PRIAATUAMINYAE
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MINN22  ANOVA ¥9952AUMs5yvesavms e lvrulugungiiaisazawemish

1a5uanududuaaniee

Day Sum of Squares df | Mean Square E Sig.
5 Between Groups .0004 4 0.0001 0.665 0.626
Within Groups 0.0024 15 0.0002
Total 0.0029
10 | Between Groups 0. | 2 0.968 | 0.454
Within Groups : 5 N
Total ) il
15 Between Groups 2.598 0.078
Within Groups %
Total 0 @ |02
20 Between Groups ogu7g . A= - 9.581 0.000*
Within Groups 4 7 J_:
Total 0.011 .49
AN Y
* dunavinnuuan fuii 95%

ﬂ
AULINENTNEINS
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m3uii23  ANOVA vosszAumssyvesamswliiulugungimsazawomsi
185uuasluszozinadieg
Day Sum of Squares df |Mean Square E Sig.
S Between Groups 0.0005 4 0.0001 0.354 0.837
Within Groups 0.0058 0.0004
Total 0.006¢
10 Between Groups y 0.253 0.904
Within Groups
ERE 700 S
15 | Between Groups 0 ﬂ/&‘& '\\\\N‘s 0.783 0.554
oo | Zoff) e
SRS i AN
20 Between Groups 0.0 JV "“g: Tﬂm\ 1.403 0.281
Within Groups .r" 3 ﬁ ]
Total

v
o

AUUN 95%

ﬂ'lJEJ’J‘l’IEJ'VlﬁWEJ’]ﬂ‘i

’Q‘W']ﬁNﬂ‘iflJ umqwmaa
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ANOVA vesszaumsnsguesamsie luiulugungiimsazawoimsn
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Day Sum of Squares df |Mean Square F Sig.
5 Between Groups 0.0000 1 0.0000 0.158 0.705
Within Groups 0.0005 6 0.0001
Total 0.0005
10 Between Groups 0.0¢ 1 0.261 0.628
Within Groups D:(
Total 4
15 Between Groups 0.021 0.890
Within Groups &
Total o -
20 | Between Groups 0. ‘ *‘j 1.471 0.271
Within Groups 1_;
Total 0.001 dis
RTINS
+ fundeiinnuuan it 95%

AULINENTNEINS
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