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ABSTRACT

Title of Thesis , A Feasibility Study of Effluent Treatment from Black
Tiger Shrimp Pond by Using Water Mimosa

Author : Miss Piyanuch Bunsirichai

Degree . Master of Science (Envircnmental Management)

Year ; 2004

This study was aimed at investigating the quality of Black Tiger Shrimp pond’ s
effluent in freshwater area after being treated by using Water Mimosa. The Water
Mimosa’ s biomass and time used to treat the effluent were varied. General indicators
of water quality; nitrate, ammonia, biclogical oxygen demand, total phosphorus,
suspended solid, pH, salinity and biomass were studied. In addition, concentrations of
heavy metals such as lead, mercury and cadmium in the biomass and the effluent were
measured. The experiment was taken place at Pichet Farm, in Bansrang District,
Prachinburi Province. During November, 2003 and March, 2004 and was carried out
using 5 x 3 factonial arrangement with four replications for the water quality’ s
parameters. The experiment was aiso undertaken using 4 x 3 factorial arrangement
with four replications for the biomass of Water Mimosa. The biomasses of 0.2, 0.4, 0.6
and 0.8 kg and the time used to treat the effluent of 10, 20 and 30 days were designed.
The biomass of 0 kg was used as a control.

The results illustrated that when the biomass of Water Mimosa and the time
used to treat increased, the values of nitrate, ammonia, biological oxygen demand, total
phosphorus and suspended solid were decreased. While pH trended to decrease when
the biomass increased, but trended to increase when time used increased. It was also
found that the salinity of O ppt, the biomass of 0.8 kg and the treatment time of 30 days
were found to be the best condition of the water quality in this experiment. When the
biomass of 0.2 kg was employed, the biomass itself increased as time passed whereas

the biomass of 0.4, 0.6 and 0.8 kg decreased when time elapsed. The results showed



(6)

that concentrations of heavy metals in the effluent and the biomass were at the
standard level.

It can be conciuded from this experiment that it is viable to use Water Mimosa
to treat the effluent frorn Black Tiger Shrimp pond in freshwater area, but it should be

balanced suitably between effluent quantity and Water Mimosa biomass.
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3Eu1ﬂﬁg’mﬁﬂﬁﬁlﬂﬂﬁmﬂtﬁ (Standard Operating Procedure)
mMaTizivLaalaie
1ae38 Koroleff S Indophenol Blue Method

L T Y J ;dl = 1 A Dyl -
aunanmivesisi wonludlslumsszasfdudesiujidanuladoy 1a
luaaalst useWuen lasilod@oululanBalodivaaiilfion ldesdnaudedaud
T du (Indophenol Blue)
- | ; 2 W d 1 I 2] :I b '
Frmatezilifamsenaznen Sasaulngieznduluzl MgoH), lwihdadne
- - - ' '
arnandzaniiinnn  wasfitd@uturastaaramiwly  dasnnlusosfiimsanaznow
L o p“l" .ﬁ-d: L 4
Hydroxide vC@@TUWIN Particulate Matter U8 Humic Substances Y1 l¥ihla 3503415
wcd . '3 -l - ol i n - Y BT
Taalumsimneiuenluilslwseiniosifiacneuwan 9 wialwihdanjuwisiifiiie
F-Y a & el ﬂ ¥ - H’
nasaunigd Amsitlidl Error MnmsRpuniiasamanda

1. 811N

1.1 Ammonia — Free Distilled Water = Deionized - Distilled Water

1.2 Sodium Hydroxide 0.5 N

#F1IR:AY Sodium Hydroxide 20 n§1 114 Ammonia — Free Distilled Water 1 8973
Aulumewanadn

1.3 Magnessium Sulphate Solution

RzANY 50 N34 MgSO,.7H,O (Heptahydrate) winaulsznos 100 mi 1§y 0.5 N
NaoH aunsznIasnauiuiia i lagniariudanudrdulduanlaniis suauFanounie
wapni 100 ml AalwiuudniuRanalwiriany 100 m fulumeuiiach

1.4 Phenol Reagent

a=818 38 N3 Phenol CeH:OH uWar 0.400 n34 Dissodium Nitroprusside
Dihydrate Na,Fe (CN)s NO.2H,0 lwihndufilifiuanTaiis Diute Wiilu 1 #a3 Phenol
g199:dF 9 (iulugioulasleneaudidm Tdille ﬁﬂuw:ﬂqﬂuag'lﬁnmmﬁau

1.5 Sodium Hypochlorite Stock Solution

arsazitihendnwanwineaasand dseclianuduiulszanmisuas 5

Available Chlorine Content santadalasasaiadszunm 0.5 N3 Iwunadsy
wiolomasyiololealu 50 ml 189 1 N H,SO, L& Hypochlorite Solution 1 mil ua? Titrate
lodine ﬁgnﬂﬁﬂuﬂanuﬂﬂu 0.1 N Thiosulphate
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1 ml Thiosulphate = 3.54 mg Active Chlorine

1.6 Hypochlorite Reagent

Dilute Stock Solution W leTanas 0.15 w3s 150 mg Available Chiorine/ 100 mi
lanid 0.5 N NaOH inulumauiiwasdn ﬁﬁmLﬁu'l'ﬂﬁumﬂmﬁmﬂuﬁtﬁu

1.7 Ammonia Stock Solution

au NHCl \Wuksfi 100 aseuamiBoa 9 0.3819 niy araneluwinaudlud
woulanily 1,000 ml e3szadl 1 ml = 0.1 mg NHa-N uluaauialugiouldlanans
Hawu

2. NMFINATIER

A28t 50 mi l§lurienie Flask Aifihtla uda@y Magnesium Sulphate
Wwsandmdallil 1 mi &wsiaiie, 0.8 ml swinbfifieanAuszwing 5 — 15 ppt,
0.5 ml FWINATA MU 5 — 25 ppt ﬁwi’uﬁﬂﬁﬁﬂ'}'ﬁmﬁugan'ﬁmﬂﬁﬂmﬁu
Magnesium Sulphate

ﬁﬁwﬂnfmﬁu Phenol Reagent 1.5 ml @192t Hyprochlorite Reagent 1.5 mi
nauLdaTiarnfly 6 Taluavdetrudiuded udiadan Spectrophotometer i Wavelength
630 nm e ialRinwzvaamadls 9 Tuun



ﬁﬁmmg'mﬁ'm%'umﬁmﬂaﬁ' (Standard Operating Procedure)
NIILATIZHN LA N (NO,)

tﬁiﬁ'ﬁ' Cadmium Reduction Method

Agnsaasvlan lildmluem ae msiard e lussazanstwine i
1 L T — wr 1 L P [l L = i .J =2 | "
Wudmalwiiululesy srunsriusaadd W luasauifduaail sudanfauaiunadues
I & w Col e . . . Al =, & &

ot ntusalulasrialaete5s Diazotization WeT ATINAITHATIERILTINNI IULAIN
I':i.lﬂ. L [ 1 r ﬂ‘-:' - 5 - o L s = 'y =
ua:'lu‘lmﬂﬂuaglumama ainu msAeTiesir aInsuiudosdinrsinm lulasy
v ol . , . . - | LI w o ol . v '
a105% Diazotization 928 watan lwlasr ldumnaunusfi leaniti dsezlaidusn

TuieInnNuNaI

[ e :'r" s ]

1. AMSIHUUAZNITINEIRIAIDEY
-y = = w ul .ﬂl L™ = L o TN 1 -l L

MTIATIEA AT arienednuidansduunfisdaad fuansitu@aanuns
F_1 A F | B el 1 L 1 [
ANTEAMABIMITEU 9 WINILATIZR LU UA TNT IR 18U A BUHUNTEY GF/C BIo UHY

o Y | a - - da 4 o Y
n789 Millipore ufutifiugannd 4 - 5 ssrwadon usziiulunie Famasaiu ) e
w12 1alae wdvndasmsiiusatioin l iwwsssdleiarsusudnamnnd 20
I TALT R

? = an, 4l Al
2. I8 MA LAZIDLATD
21 msezapuanludisuesalidiytu
saouaulufiovaaalia (NH,C) 125 nin lwibinau 500 Naf&as vy
-!‘ L = F- | -
RN ALK BIaUT TV IeNREAN
ol & A
22 fiazasuanludisuass lsaiaana
ﬂﬂmmzmuhﬁ'ﬂ 21 11 50 NaRE®T LANTBMISIDUINARIY 19 2,000 Dafdaas
= .ﬂl wr = o
LAUTIRZAUT 18 LUTIAUN IR IO TIAWRIESD
™ = £
2.3 misasauganIian lue
“ =l L '3
I¥msazaa@siny ulasy
2.4 miasanuunia taifulesziiu lalalesnaalsd (NED)
fasazanadsnyulam
25 Amuaisu
WS Bt wanINUmMIeTsimueu Luiie
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2.6 #I8=a b CuSO, Jouar 2 (WHV)

8xa1l CuSO,..5H,0 10 nTu luidnau 500 Uadfay

2.7 EVIRTRILWDTFIRYAIIWLATY

sz Inunm@ouluia n (KNO,) fiauuiy 105 - 110 symiaalSas wum 1 - 1.5
- . by " w w o . S - v
dlue 1.02 nsu lwimsu udndesnalileilin 1 8a3 svasasiesinnudutu 140
mg-N/l asazauflatitnit Stock Standard Solution LAUETAZEN pii 1 lunadrudwt

-1 LB Fr F- ]
Euly ssesansiiaiiosason iy

ol . 3
3. A1SLASHUADINU
3.1 Mlavzueadinuanydizyim 50 NI HEINUATHZAIY CuSO, TBuar 2
(WV) 250 SaR8aT NIRIUNTLYRRHIEITIRTR 183N uazisuiiaznauramaiumiiieg
x Ly o a ¥ & &
AUIUFIATAND TINUUSNAIBUINSULIZUITH 10 AT
3.2 aeduluvaseedmidrsloudnisvaaienauas  uaddusIazatt
=i L - w T A B . =l K e L -~
usnluilsunsalsadasnliifunadud nvusswsuamiiouatiuaaduil (sxivadildv
=l L ¥ wr o 'ﬂ = W s E
uaalsuNUREAVEAA) IINKRRDAIRANRMsMTazasusuluiauasalsatiaay 3
o
-4 971
3.3 @UMIRIRIVANATTINVAIIULATN 1.4 mg-N/i 100 TadaT (@uaIR=AE
= L T, T -1 L 1 i el 5 A A
waulafisraalidtudu 2 Jaddaud) ddonliinarunadusidhndamnisiva 8 - 12
T = = ] wo - L e F il &
DadRauifl D Activated fadnl anuusnssutRsmImemsuaslatiiounas e

a = o
Lve9749an 3 -4 A%

4. Hnaaniias sy
4.1 NIIAILANTININATIU

4.1.1 lﬂmﬂﬂg}ﬂmﬁﬂ:mﬂmn Stock Standard Solution §1 5 UsRaA7
TlurasalSnasududersmminauldld 500 Heffes msazspilianuitutu
1.4 mg-N/ miﬂ:ﬂ"lf_l'iﬁﬂﬂ’i‘l Intermediate Standard Solution

4.4.2 @AATAZENY Intermediate Standard Solution 1, 5, 10 uaz 20
daaaaslaluraniavines wwe 100 Osdaes  @evwdandmmsfionlile 100
AREART MIazauRInMIUT 0.014, 0.070, 0.140, WAz 0.280 mg-N/ #1ud 9L &3
sza1uil3undn Working Standard Solution muumadltimaaiion  hndu

LAIHUEIRTRLNINTTINY DI PULATN L9])
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413 dumTazasuanluiiouaaaliditutu 2 Daffas aalu Working
Standard Solution LaZLUSIFNITIURIUAAANI udlpE Ridhnu
414 1187 Working Standard Solution LRZWUAIAUEE 4.1.3 hildnu
O [ ™ L ¥ _+r i - A =i E" F -1
aasvilasusulvasazanlusadwmllnasgdan 8 - 12 TaRaa/uIN nuuLaANT
seaaflaUszunm 5 - 10 Hadaes vdasmtazenivrasuinisuimiassAuiay usdLeu
.ﬂ' i wr & 1 : O J = .ni =
F1RLa nRimRaadlunaaun tdapssazaignadszunm 25 Uaddas tdumtazanoite
aanlugrandsldleSunas 50 Saddas srumasaneiivaatsapfialy
= et = a PO & ol L 1 o o G ﬁ‘:'
415 Gumsazanagariiialud 1 Ta88as Nufl waivih dannweas
Al 2 - 8 wifl s lWAeUfA3eenysal svntuAumsazats NED 1 Sadfas e
. o v b o AW A A & P - a
agravut wdamaield 10w G 1 wlus  amwwlildiadimiganfuuast
A
ANBETINEN 543 wiluiuas
Qo | ) Y . =1 Au | T " s wr L o
4.1.6 ‘H"IFI"ﬂHﬂllwuﬁ‘“ﬁt“’l’lﬂﬂﬂﬂ’ﬁﬂﬂﬂﬂuuﬂ'ﬂﬂ’]ﬂ1ﬂﬂ1_|ﬂ']’mt.'ll;.i'lmﬂ']EI
3% Linear Regression (guﬁLﬁﬂ:ﬁ'ﬂwmm’mé’uﬁuﬁmnLﬂ"%ﬂﬁﬂm'sgﬂnﬁuum'[ﬂm‘mﬁ
16)
= o "\
4.2 MTIATIERA DL
4.2.1 maﬁwﬁhamﬂﬁiﬂmﬂﬁgﬂwﬂ 100 Laddnas
422 eumsazasusvluiipuaas lsoltutu 2 BedaaT wdlditnnu
423 1auasazanoluts 4.2.2 Uszutw 5 - 10 UafaaT adlunaaunnd
S IVE 8 - 12 w1 éo 100 Taddes Udnaaincan  UABANRTITUARDTEALLAY
424 dussaczanolute 4.2.2 Aindoavlunaautl Udapasazanoniy
Uszurm 25 Daddas udaidumse=auNitlasanlutravaliv letSunas 50 Hadtas
Y Bt = F - - L P 1 [ TR T s ta' .:r L 7
425 Bumsasaugariianlue 1 Dadfas vuf e ldignnu aafiel)
2 - 8 Wi Lﬁﬂlﬁtﬁﬂﬂﬁfﬁmwgﬁrﬁ
-1 F - [ - - ] s 1 " b : L ¥
426 i8umIacans NED 1 DadaaT wweeiatnmud ashald 10 wf
‘L' z:' 0 e 1 1 .dll -
iy 1 wlua b ldiasimsganfuuafinnusingu 543 WLULUAT AIRITHTD
AUTNTusas luammannT ey witassud
427 aULTUTUYBI LULATN
= ATNTNTUAIBETITHIRAERUN - AW A TRYAIFIaE1IHN



ABanasgmamiun1silasied (Standard Operating Procedure)
Biochemical Oxygen Demand (BOD)

Tas35 5 Days Incubation uRe Azide Modification

o e - . - l hy 2 Al ol
Surmadeondaniuuafidoltlumsiangasmsduridluihnieldantizid
a7 Biochemical Oxygen Demand (BOD) fia enillafivsuanislSunmanuandsn
> = :‘ L A :‘ 't-l‘ i ] ] » F -
pasilusuenFurmesnFiauniseims Wakmugnusesaagunanhisssuma nmn
' = - i ad o =
i1 BODs anflunimasndlauiuuafiGeldlunmeldnisnuquanvaiin 20 € 1w

1981 5 1w

1. YaUPIBMISNATOU
:lﬁu'l'fi’lﬂnun*nﬂﬂﬂaumﬂmamLﬂumﬂqu'ﬂuuﬂ:mLﬁnmn'[*sqmuqﬂmﬁm"m

landdiiuandasiinisrin (Seeding) Waz (Pretreatment) AilMaNz &y

2. @3B AR (Detection Limits)

Minimum Detection Limit LY AL 2 mg/l

3. 'ﬂﬂﬂ:lﬁﬂﬁﬂﬁﬂi:ﬁuﬁm1ﬂ (Quality Assurance Criteria)

3.1 QA Limit vad “JadazHady (Relative Percent Difference)” f§1®IUNTT
S1aeddn (Duplicate Analysis) innu3asaz 15

3.2 1 BOD Yauaatd QC (Glucose - Glutamic Acid) A33l61 198 + 30.5 mg/!

3.3 HaA sl uNM DO, ua DOs Apviifnatiniues 2 mg/l

3.4 1307m DO, sinvlisnatnaan 1 mg/

3.5 HaE19YaI3NM DO, ua: DO, & Blank vantudasdaaiierlaiunn
N1 02 mgd dwmdunsdfidmbhdia anuuandaues DO L Blank AIaTal
IE¥1 0.6 Uas 1.0 mg/l

4. HANMNSIBYIRADY
1] e i N -ﬂ. o v a L] v o - | L [} .HI
fFTuamadfn mnesey oIl YiinsiS oo luaRE I uALANI S FULAS
F 3

ol -

W iSuwy a39RUNIT AN BING LazenInalntaue NN elTuYUTu e

L F
o W )

= :‘I L o F -9 .|-II > t‘ 0 L

panNTanazaoi  lwindIeg s uani v Suinadsandiaufiasaintil nuuiie
1 wr AJ D .d [ = k- = L " a L= ] 1

ama‘lﬂnﬁu’lﬂuﬁmuquqmﬁqw 20 C lufisie Wuan 5 71 wadrgeienagumd
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=y : .lil' I ] L - .:l'
Runmraseanflauacspiifivniset f1vas BOD wilanndinawaseangilauiiaans
Tummasauwiasndauazanpiiozli9% Winkler (Azide Modification) lapldumisazant

Manganese Sulfate Us@uAIBEmIIaZaY Alkali — lodide - Azide BanFlaurasauviio

Tuviln3aniy Manganese laaznaufuadvad Manganese Dioxide uazmulsiarizh

a A e s L . . &
flunie fodide 9:ifn3sniy Manganese Dioxide liilu lodine swnnulaiase
(Titrate} W1 lodine 9178 FIIRTANHUIATINU Sodium Thiosuifate

5. ASIAUSHWIR12H7Y

FIMTILATIEARIET BOD vufivdssniveratng tuntaifi ldsusnimiey
o ' o o » &  w . . - ) "~ & o .
g9 808l 2 1lu '|.1A|.numﬂuw'l'mqmﬁ{1n 4 " C usAasrzvanetnniglu 24
v - . i . F o -~ . - Q) i 5
F3 a9 mamqﬁu*mﬁu'lﬂﬁ'ﬂmqmﬁqwmmﬂu’m'lw"lﬂﬂi:mm 20 C  faudn

- g
ATIEW

o a
6. #AAITILW
w ol W 4 o " o w ] - - L
PRI TNNRINEIN BOD Iﬂﬂﬂﬂqﬂuﬂj ﬂﬂ“ﬂ’luqlﬂ“ Rinse ﬂ']ﬂ“"lﬂﬂ“ﬂﬂlﬂ“

@as iRatdamsaunIanena1d waza i MLEuuazuvInawinun Y

7. m‘%aaﬁaua:qﬂnmf

7.1 139 BOD 1@ 250 - 300 m! wiananTlaafinuin Ground Joint dwulnaly
MaRRiamAsmmsandiansrs o lasian:

7.2 genuaNgnnnil wia Water Bath %amuﬂuqmuqﬂﬁﬁ 20 £ 1 C unz@ad
Jatatlastunsvaansiuassasemiinluaatng

7.3 qﬂnﬂﬁﬁﬁﬁ%‘mﬁnmmﬁluiﬂ

7.4 e (Pipets)

7.5 mizusnall (Cylinder)

7.6 qﬂmtﬁﬁ*m%’urﬂ'i'lm.mﬂ (Titrate)

7.7 1iadIunas (Volumetric Flasks)
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8. @&1s1Ad
8 1 siacae Phosphate Buffer

LasEs NH,Clun 1.7 g seangasnanualwinaulzanm 500 mi wddhmnauanle
J . s
WBanaT 11 61 pH pasETRzapiiaaselizantt 7.2 Tatlidaalsy

82 ®1IR=a1n Magnhesium Sulfate
1185 MgS0,.7H0 11 22.5 g 27 unsuudrdminnauaninunes 11

8 3 m1yazay Calcium Chioride
¥ng3 CaCl, a1 27.5 g azatsluinas wdafimibnauana3anes 11

8.4 fIazany Ferric Chioride

WEnT FeCl,6H,0 31 0.25 g axanuluinau wdatdaminnananteiunes 1|

8.5 &TAIRILNIANETAY 1N sisltlunsysudn pH wasgatndrliunans

8.6 ®198~810 Sodium Sulfite

s Na,8O, A1 1575 g szawlwiinau 1,000 m mawiliada des
wispuiuiuiasls

87 shasnuntifie Nitrification : 2Chloro — 6 - (T richoromethyl) Pyridine

88 MIatA1Y Glucose - Glutamic Acid

21 Glucose (Reagent Grade) Uat Glutamic Acid (Reagent Grade) *ﬁqqu}ﬁ
103 °C e 1 99109 ud i Glucose 11 150 mg uaz Glutamic Acid 3N 150 mg N
sxaneluiingu uddningu awldiBunes 11 m'm:muﬂﬁu'muﬂ;lﬁu'lﬁ 3

8.9 ®1Ias81Y Manganous Sulfate (DO#1)

VnET MnSO.4H,0 11 480 g Wiasi MnSO,2H,0 11 400 g WIDEY
MnSO, H,O 41 364 g seannluiangy nses udadmindauanldUTineas 1 | asarand
inuleliarlErmiut diniluidusdlluesazans Potassium lodide (KI) T
anmwlunie

8.10 @iTazaNy Alkali — lodide - Azide (DO#2)

&S NaOH an 500 g (W3a@s KOH 700 g) WRzeNs Nal an 135 g (WSaf13 K
150 g) srantludnaw udnambnananldtiines 11 WRITIMIMIES Nans 31 10 g
szanglwmiingu 40 m ud i lddalumsaza DFiLa D

8.11 NI H.SO, 11uTu (DO#3)

8.12 il

a8 Soluble Starch 2 g uag Salicylic Acid 0.2 gaaluinawFinas 100 mi #
il sau
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8.13 FIIRTAUUINIFIN Potassium Bi - lodate (0.025 N)
52818 KH(Os), 812.4 mg lwinadu udalwidasnaiin 1
8.14 FIaza8u1AI3 U Sodium Thiosulfate (0.025 N)
18T Na,S,055H,0 31 6.205 g szatluiingis udahia NaOH 6N 3714w 1.5
ml W3aens NaCOH $13u 0.4 g uddminauanldBines 1 1 1Wins Standardize
ANIRLANDISILETAZANE Bi - lodate FimTuanuutuntnew

L 2
[T

9. FUADUAITILATIER
9.1 A lesaTs
lunsdlfidadnaiian BoD hifin 7 mgn Lisniudaaioowdlatng dulngae
lqur sinenwidgeans WHemsiamesamutunansdalalil
9.1.1 ﬂ?uqmuqﬁﬁ"mmﬂﬂﬁﬂizmm 20 °C
9.1.2 Lﬁuﬂ’lﬂﬂﬁ‘lﬁﬁ’]ﬂﬂﬂdﬁlﬁij’lmﬂﬂﬂ%l‘iuﬁﬁ:ﬁ’lHhﬂf’ﬂﬂﬁ’gﬁﬁuﬁﬂ
9.1.3 @uala1alura BOD 31U 2 1R
9.14 SamzvmBinmeandaufiacnmitluried 1 Wud
9.15 a2 Li'mﬁu'lufmm}nqmuqﬁﬁ 20 °C ilwua 5
9.1.6 WMAININ 5 I 3Lﬂﬂ:ﬁﬁ"llﬁlﬂtﬂﬂﬂﬂ%ﬁ“ﬁﬂ:ﬂﬂﬂﬁ’!ﬁmﬁEIEIEI;I‘U.
WA 2

9.2 FrmIfasaTevaiating
ﬁ"ﬁ'ﬁiﬁ'ﬁuﬁmﬂuﬁﬁﬂﬂnﬂnﬂmgﬂ Tauilsn BOD annnin 7 mgn Fadlaiifasns
drpng wuaiiGuelfsendisusunuatiautiat 5 Y4 rlmBumesndioufiazaii
Aviiuaud Salaimunomsh BOD e
9.2.1 maeismiuda
9211 eahndueunasfigasmsld
9212 @usiszaodslylii Phosphate Buffer, Magnesium
Sulfate, Calcium Chloride Waz Ferric Chioride aghaaz 1 mi éa naw 1t
0.21.3 dummAamaies 4 ol Radlunsfvsandoud
aransiin
9214 Uugampiilile 20 °c
9215 LAl (Seed) drduilu Tantndudrduiwingasnn
ﬁwﬁu*xgwwﬂfﬁmﬁa 2 ml an3a919 1 |
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- ¥ X _
9.2.2 maeuvLTe (Seeding)
ﬁ'i"mzi’nﬁﬁtﬂuﬂ"mﬁqﬁuﬂ%ﬁ ARNATO U IRAOFTIBUWNI O LA Ui
:l F— | > ] 1 o el s 1 1 ; F- =1
LINEIND WNRTUTU ifisumsvasuriinwuas i ldintsideniaduasaiu
:I O - =l = =i -l"..:‘ o] 1 1 =l = = 1
wazdnAdnesifn s srdunigiiRonwa uﬂmamqmqﬂ::mﬂmﬁmmqaumaﬂu
ik \ =g Y o s Y Y e A o=
WEIne  1n dEsnlserueiadizinon  dnisfisnunissinge wninfilannnlia
=1 :" - .H.'.ﬂ = 1 [~ [ o e :r ol i iru o .+ o
mammunuﬁ'ﬂmﬂumﬂmamng ued Swnsudgslssunnvaidiniuassunig
a v X Y - w ¥ A du o vy o o oo W wva o
BB aad luidoeaaan mmﬂﬂ'l'ﬁmmml*ﬁmmuquﬁu '[ﬂummmmhﬂqmm;}n
[ F) | L T ll-" ] i . F- n'.r L o 1 .ﬂl Y = r J J
Wadnatatas 1 Mlue wdagi Wuiuifin 36 1alad udhsEmuwilsusidinige geanas
:" J = ] r J J | T - Y !" =
ALANTITE (Seed Control) fp M zd1 BOD 1aninTen BLauadluiiigae
A ez W lgdwunenas
9.2.3 PTINNTTVUARALAINLN
9.2.3.1 maghlanudunia wedwliusuldmidunanslasd
| ] 1 = '] J = ]
fin pH agIzwing 6.5 T 7.5 ¢ H,SO, Wia NaOH Tao3unmyvainye niasdanuaula
AIuINATasa: 5 weIUSuaTaI8LY
9.2.3.2 ﬁﬁamqﬁﬁmﬁ'ﬂiznaummﬂﬂﬁuﬂﬂﬁ'ﬁmg - tntlulyle
..:I.'l e ] : L *) B 1 " .:II ] L ™) ] ;
AISRANLRIMIDTNINTMITAADTUANA Y  LaulAUs10 8 IfauAas [T WIT I LIUMI%NT S
e r-| B B ] ] ] J B 1 F- | ﬂl | " | T -
AIUARDTH TAMIBENHIRIITENITaf 8RR UL #3739 WLEIINaaTURane I 1ALas
:I ; :ll .lﬂl = L " .t = | ¥ W oa L ¥ F 1 F -9 r I
dmaluiifdesedss  aanedSinuassinandlniivenssIunoutasifuninsoly
UNTa91990Y
9233 eadaniaTAe finLﬁmnnhamuqﬂmﬂmmma
1 -3 1 s * ; L Y
USiAM 1TU mn'[mmm;n'[ﬂn: :ﬁTﬂﬁ:ﬁLﬂumwwg aadradsanniidniudogle
FumianwuazdruaiunTmRie e
9234 ﬁ"iamaﬁﬁlﬁmmaan%muﬁ:muﬁmﬁu@\_ﬂﬁuﬁ’a © an

atafiliseandiauszametiunnnia g mg/ ﬁqmﬁqi‘l 20 °c Waa Sy moanFauaass
Nﬂﬂuﬁ-ﬂﬁ}.ﬂﬁﬂﬁ:] lasnaidudamalidenduriauaied wislasmaidvaina
8235 nisllasnunsifia Nitrification : tgaIn1silasnuana

Hawaiatadnl BOD snnmiifie Nitrification 1Wi@u 2 — Chloro — 6 - {Trichloro Methyl)
Pyridine (TCMP) #1174 3 mg luv7@ BOD Yw1a 300 mi ﬁauﬂﬂqnﬁmﬁmuﬁ’uﬁama
TAlanadutugame iy 10 mg/

9.2.4 7711 Blank

digessnunlere BOD 6 me 1 3 1elfBiamsimn DO Fud

: = [ T] nd D 'S o a
L& 3 mdﬂﬁmﬁa'lﬂmu‘lﬂuﬂmuquqmuquﬂ 20 ¢ (Hurien 5 3 udniqiluvn Do
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9.2.5 MInAst QC
9251 Lﬁﬂﬂﬁ’]ﬂﬂ’lﬂ&ﬂlﬁ'ﬂ’i’lﬂquﬁuﬂﬁ 1 shain Midwiuge
(Seed) Tagniun 10 Ml ldasllunszuanaas 1,000 mi
8.25.2 L&y #1I8=and Glucose - Glutamic Acid 3744 20 mi
9253 WwanidareanldiBunas 1,000 ml
8254 NIUTEEAslINITUENA RN URBLYIININ
9.255 fpy 9 MATazatwlunTzuanaiy l§1e BOD 3 174
wenua R iiNaIa N
9256 18 1 Wlw DO Nufl
9257 179 2 ua: 3 ﬁﬂ'lﬂlﬁuluﬁﬂﬁuqnqmﬂqﬁﬁ 20 °C 1ilu
a1 5 Juuai3ntium po
9.2.6 N3N Duplicate
Wvin Duplicate dmiumathaiiildvs ac Tapdeswaragnalile
1.000 m! udurldre BOD 3 wistithim DO Huft 1 1aa udnh 2 Mmefindaliifvln
ﬂ"ﬂmquqmuqﬁﬂ 20 °c ifwam 5 4 uda3nillwisn DO
9.2.7 N1l NAI9LN
mMTEavaamiEunIomls 2 35 & msfenslunizusnay uas
msidealasanlurne BOD #miumissvvlapasilumne BOD dlddratiway
A1 0.5 m Widesweraiad sasuriau
9.2.7.1 (@duamaldaaiadizinm 2 wifl
9272 mwualBnamsilasnmain lasdwingimue 3
139 ARsaungudn BOD flsziuly nnFesefidnisWnaras DO fAivian 5 Tu fidn
athanas 1 mgh uazifiNmyed DO Aaraawasnnuia 5 Ju msiifaiiwey 2 mg/l
AMSIIFT COD 18992081 %qmmmfnamﬂlmimﬂ‘s:mm 2 $lue manotanly
msidantnisfaremanild Teasiulvad BOD wfilminmiavas 60 vasr
COD Wisamszziiusmbszumyadiatng aoi
E’ltﬁmﬂn'[ﬂnuqﬂmﬁnﬁu 1383719 vaenindsoa: 1.0
E’]Lﬁﬁ‘lguw WRandesaz 1 D9 5
dfumahtiamesiamn Widesasausz 5 81 25
Wndhinfiniunds WidaseTauas 25 89 100
Fmiunsidantiadanniu Wilssinmdn BOD vaishathanan iy dsranm
Fmateiifn BOD Lnnu 500 mgi nenanusiliifeseaiagnadasnas 1 §mdy
BOD i'"iﬂfha;_i*::wha 200 fi3 700 mo MminlWdanBeesaaiein 2 ¥29 fannin
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wazvaoniniauaz 1 ay 1 Fu 8o Youss 0.5 uasdaun: 2.0 329209 BOD firnnmada
azifln 100 B4 1,400 mg/ %qmil:ﬂ*mmth BOD tadmlatniussmuninioanunms
AanaNafi oAt uIINM I I N MUY
9.2.7.3 ieatreluBinufidaimasluntzuanaie 1 |
9.2.74 amindavsdlanBuesld 700 mi
9.2.7.5 NuMBidtMiTNuaf1uuriinIu
9276 fay 9 indrataadlurae BOD 3144 2 1739 WoIEN
atih WiAanasame wmzazfiadn DO 1891889 2 198 Seuvinniu ﬂﬂqﬂ“ﬁaﬁﬂ s
HRTaL
92.7.7 ﬂw‘ﬁaﬂﬂalﬂtﬁuﬂ.’ﬂuﬁmuqnqmnqﬁﬁ 20 °C 1 ¥4
prafundairlBinTzvinaen DO Yufl #2838 Azide Modification
luntdifinady DO Tawl¥3% Membrane Electrode 1¥isitudratisuie
@87 uasmidn DO Budunau uidiarhasviinasanmelumiandariy udnir i
ludauuamnnd
9.2.8 nMIvIA1 DO ﬁuﬁuua:qﬁﬁw
MIWIA1 DO ®nTnte 2 38 Aa 3T Winkler (Azide Modification) uaz
75 Membrane Electrode

Fwaonun1mn DO Tas3 s Winkler (Azide Modification)

1. Lﬂﬁﬂﬁﬁﬁiﬂ@ﬂﬂﬂﬁ"mmman

2. 1illaan WuaIAzaIY Manganese Sulfate (DO#1) 1 mi Tapunsfidniiuane
fhile (Pipet) agfldRN

3. L@UENTRANY Alkali ~ lodide - Azide (DO#2) 1 mi lanlvarsiilla (Pipet)
aglﬁﬁaﬁﬁﬂMLﬁu

4. Tasnlagathldlivasaimeamaslnyie adellumans q afudeldms
NEUNU

5. samaRaneznenanldBinaile inaimilinsse

6. LAUNTA H,S0, 1ITUTY { DO#3) 1 ml lanl¥nsafas 9 naadllin 9 aewie
Tjﬂ’i;ﬂﬂ"ﬁl"m".lﬂ%uﬁd“ﬁﬂﬂﬂ%ﬂi}uﬂﬁﬁﬂﬂ:ﬂﬂuﬂtﬂ’lEl‘r‘iuﬂ

7. @23FneT 201 ml il lawwse (Titrate) numIREMNEANATIIN Sodium
Thiosulfate (0.025 N) aulemvipIdau
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8 1auiutls 2 - 3 noe ldmbhGgudurimsiaiesass annsenImingu

wia'ly Yiunarraimiasanonasiyu Sodium Thiosulfate AlFazfisuiyinnuRuual

fnaanfan (DO) vadihalatnslasiiniieilu mgi

10. AITRTRITH

L | *J L 5
10.1 AStRlNNISIANNILED INK 1T D10

BOD = DO, — DO,
P

laufi BODs = #1 BOD fiszoziaanninuenatag 5 Tulinveiin (mgn)

lag

DO, = 1Sumaandianhazaisizluaietafimlanudl (mg)
DO, = Yunmeandaniazanoiiludratranasaniinliidwnan 5 u (mg/)
P = Fp@IuUT wasaadINIBideans laofatSunomiinuailn 1 &

: B | ¥
10.2 nstdai e s e

BOD;s = (DOy — DOs) — (B4 = Bo)F
=

BOD; = i1 BOD Aisszi1a nntAualetng 5 M (mg/h)
DO, =Ulunasandlauiazansinluaiagrafivilanudl (mg/)
F—9 A :I o 1 T 123 i = Lo
DO, = thnmeendlanfiazanoiludrathamasniiv i iidunan 5 3 (mgh)

P = FadauUTinmuasmetwilfidesw TaodaBaunomenaaiiu 1 &
B, = DO 1249 Seed Control flaudninasuquamnnil (mg/)

B, = DO 183 Seed Control wadaniiull 5 W

F = samdwmindalusatefisessiulu Seed Control

11. ATTTIHITUHRA

FINUHAFT BOD LIulsrdumiauiwiisilu (ma/)



53311#!131%&1‘11&?11 A1TIATIEH (Standard Operating Procedure)
yosufisusInans (Suspended Solids, SS)

Tas38 Gravimetric uasz auf 103 - 105 %

waIudaavun (Total Solids) wansfi m'.iﬁmﬁaagLﬂuﬂzﬂauﬂflwﬁwﬂﬂﬁmu
narzmgdanlai uasrhbiudsfianmad 108 - 105 °c Fefinaudulalyldfergyly
WAL IRNEUTBINTAS IieatLYi I ﬂ:nauﬁmmﬁaagﬁguﬁﬁtqmiﬁuﬂ?ﬁuﬁz
aTefiundy rasudatmunlsznaudan sasudutiuasy (Total Suspended Solids) Ao
fufldreatuunsza1unas (2.0 pm Pore Size) uszvasudonzanuib (Total Dissolved
Solids) A A IufiUNIzAenTa

nMIwsvasiutusapiwAaTaRansnnodlEmaraian saiu aaezld
ﬁnamﬂumiﬂmﬂﬁmnﬁqﬂLﬁﬂﬁm:mn'lﬁ' i fidwmainTaudvlafiana

gnUsniagaadngleny 1 |

1. YaurgnIINAdBL

= J" W A 1 :" SR >
3EAT lenuastnniRNduussiie

2. Tﬁﬂﬂ:lﬂﬂﬂﬁiﬂitﬁuﬁmﬂﬂﬂ {(Quality Assurance Criteria)

2.1 QA Limit #mSumviemsdduriiuiasss 10

2.2 1NN NEULUNTEAINNTSINAITINE L aLLAIus? mﬁﬂﬁiﬂagﬁzwm
2.5 - 200 mg

3. Hanns
:." " ' 1 J" g ' - -
NIBIRIN IR NNEULTIULLBLADINUAIUNTZAIBNIDY GF/C (Glass - Fiber Filter)
- 4 v v g - - . o - .
Ansuiun ummﬂizmﬁmaamauﬂ:ﬂau'ﬂmmgmuuu'lﬂawqmﬂqu 103 -
0 vy "~ a ¥ o o X - =
105 C 93 163NN dnunfiiiaiiu o USunuya110ut ikt Inaa

4. AVUNIY

' -|=l‘I :' L :l 1 J 1 1 [ n J el 1
uoneznavuwalngfssmimissnihegibitioidusunilsraidadnisan
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5. AISINUTN¥IR1DHT9
AL LAt IIE T IR LR IRT AT IAWANRAD  LUNSOM LI e sk a g
ar o = ' i a o LD " . .
1eviuf Wudiiusainafigumnin 4 °c laglidaaduesla 9 wazmannifivlile

wntyin 7 2

6. m‘%aaﬂﬂuazqﬂmrﬁ
6.1 nIzeHNIBIlLUI GF/C LFureUdnga 4.7 cm
6.2 guUnyalrAnIay
6.3 LAIBIgaaIMe
6.4 Lmauﬁmmmmwuqmﬁqmﬁ 103 - 105 C
6.5 Lnyinuwa (Desiccator) w%’aumﬁﬂmmm%u
6.6 LinvtiataasiBrafiimaniotsldandnails 0.0001 g
6.7 nszamazaiiiiey warilunmmusdmiulanzansnias
6.8 nItuan®yd (Cylinder)
6.9 fAunily (Forceps)

| £
7. TRADRASINATIEN
7.1 MAATUUNTERIWNTDS
7.4.1 ﬁ'm's::mHniaa'lﬂ'ltﬂuﬁ':umzmﬂaﬁi‘nﬁnuﬁﬁﬁﬁﬂﬁ
-~ “, - . O
7.1.2 aumum:mHagmﬁnuwi’aumxmﬁﬂmwqmﬂgu 103 - 105 C
Huam 1 talu AsliiBululovinuds (Desiccator) udiTmmimunasagiiiouwioy
NI=ATHNTO
') » o s o » 1 = L T
7.1.3 Lﬂ'.umﬂaﬁ:umuumﬂnﬂ's:mﬂmaa‘l'ﬂu'[nmumimﬂ'ﬂm:mm‘lﬁ
7.2 MTIATIER
7.2.1 Rananteatiinesdouas 10 1899 IUIUAIDLININLA TR
= l""
AT TSV
7.2.2 RenButeiasiiahidwiviiidnissnevatsutivuyuaas
Tosdszanme 25 - 200 mg nadfdiudrauBaul’ Wivinldaadreliaamniiyii
qmnqﬁﬁaaﬁau

=l ol

7.2.3  Ruuily funtzaimniasinuiiwinlulorinuds ann9esuu

F- |

ii i [ * Ll 1
ﬂﬂulwqﬂniaa G E!L‘ll"]ﬂ‘l.ll.ﬂ'iﬂﬂﬁﬂﬂ’!ﬂ’lﬁ'[ﬁHlﬁﬁﬂ“ﬂ?&ﬁ:ﬂﬂ#ﬂﬁﬂ’lﬂﬂ‘mﬂﬂﬁi’ﬂuuu
7.2.4 lHinaudenisansniad willon ua:lﬁ'gnﬂﬂﬁﬂuﬂuﬁ’unﬂu
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725 wthersialiiidiug udanshegwlanszusnaasaniioty
einetlnd@uaiufiaaims udsatuiinUinafnle

7.26 indaaplamanie’ L’i‘JﬂLﬂ"%mﬁﬁmmﬁ

7.2.7 ‘lﬁf'ms'i’uﬁﬂﬁﬂwamﬁqﬁawﬁﬂagﬁﬂqmzuanma LAZTANTOIU
WUFURSTDINNIINTEATHNTOITEURY

7.2.8 ﬂﬂnﬂ‘%aaﬂﬂmmﬁ IfRumiiufiunszaisnsadlatiaasgiitionsu
1§13

7.29 ﬁ'x'lﬂauluﬁauﬁqmuqﬁ 103 — 105 °C Wuan 1 51lws

7.2.10 ﬁa'lﬂﬁ’tﬁmﬁwr‘fuqmﬁgﬁmaqﬁ'ﬂﬂﬂnﬁﬂuﬁa TN I iA
uﬁnﬁwﬂgﬁtﬁuuw%’anmzﬂwﬂﬁmlﬂﬂ

7211 Wvds 7.2.10 - 7.2.11 $13naunsznaldiminesdt aa swin

]
A

:i E‘ 1 L 1 1 = ol ol -y B . I L =
AT 2 A33 wanaInuliyinndn 0.0006 g wia InIgEENlMUNUEENNTANE: 4 DD3

o

U unasILsn

8. N1TATWIN

ADIUTILVIUREY (SS) (Mg/l) = (B — A)*1,000

YSunarreiniadnwhly (mi)

A = dminmpaglitilaunsaunTzasnsay (mg)

-y o TR R pu . o ol Y " '
B = ¥miln (Aslddniasfian) droesliilauwiauntzasniasuazeatng (mg)



ﬁﬁu'm'i_ﬁ_"mﬁ’m?un'lﬁlﬁﬂﬁﬁ' (Standard Operating Procedure)
nmsitaTzviniNoanasasIu Total Phosphorus

1ae35 Persulfate Digestion was Ascorbic Acid

WasWads (Phosphorus) wisssamausslmiidosmingleglugufienag i
289 WosWa (Phosphate) lauazaansauanidilu aailosWasiwa (Orthophosphates)
uar AaulaudwWamwe (Condensed Phosphates, Pyro-, Meta-, And Polyphosphates
Su ) uAz Organically Bound Phosphates latatilutuesmiazars msusiusaunialy
muuasieliiieluin  Phosphorous Lﬂumﬂﬁﬁ'nﬂulunﬂm"‘styLﬁ'.uT.ﬁ‘uaaﬁmﬂ:ﬁ'ﬂ'ﬁ
URZNNATWUI DU Growth Limiting Nutrient saaunaain faran lumnldamizlalamniid
Phosphorous ay;m'luum«ia'tfﬁ mim:ﬂ'izﬁu'lﬁtﬁﬂn'ﬁw'itytﬁu'[maaﬁ'ﬁﬁ'mL'm*s':nm%s‘ﬁﬁ

AalAlfiatumwiaw § e

1. ¥auBIgNITMANDY
Fmsne ﬁauiﬂfﬁuﬁ'ﬁﬂshﬂﬂﬂLﬁumﬂqwuuﬂ:qﬂm“mm

2. A1fisnEITWHA {Detection Limits)

Minimum Detection Limit 1Yi1nu 0.1 mg P/l

3. sisamdsanisUsenuaninin (Quality Assurance Criteria)
3.1 QA Limit #"IL Spike Recovery LYnnusasas 20
3.2 QA Limit MMz Iynnuieaaz 15

4. RANNT

mMyhansimeanataoue waiiu 2 Tuseu Ao

4.1. wWRyun aﬂﬂﬂ"fﬂ'luzﬂém‘] lﬁayjlugﬂ Orthophosphates fiasan i lasnas
tintiNant Aap70 Persulfate Digestion

4.2. Wi Orthophosphates Aiaza L33 Ascorbic Acid 1t

Ammonium Molybdate Uaz Potassium Antimonyl Tartrate 33 jnTennialeien
nafillunseny Orthophosphate ¥1Wifi@ Phosphomolydic Acid %ﬁ:ﬁ'}ﬂﬁﬂ%mﬁ’u
Ascorbic Acid 19 Molybdenum Blue
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- R L 1
5. n1SAUSA¥IAaE
NN Total Phosphorus aghd@snmansniivinmsatinale 3

b
= 1]
]
™

51 Tiutufidadrlaslidesduatie 9 via

5.2 181 n3a HC! utuluiSanm 1 ml dadisdd 1 1 udusiiw wis

53 Launia H,S0, iwutuluiBanm 2 ml deaiatnd 1 1 usILTu

Taol¥aansiaaiamslu 28 W mamsfidsnesdaimissliasfulunie
warsanzenafianIgefuuukina e ﬂ’lﬁu:ﬁﬁ’lﬁ']ﬂﬂﬁ']ﬁﬂ'ﬁﬁﬂﬁlﬂuﬂ”ﬁﬁﬂ
Waavasa daidedannia HO! 1 ¢ 1 udasmbinduney 9 astlimsidwdnnaniu

ANTANILATAILND

6. AISUNIN

6.1 Arsenates sanTaiinFennuansazain Molybdate vlwinediin v
LA8INY Phosphate ATALTIMH 0.1 mg As/t 3TTUNIUNN T Phosphate

6.2 Hexavalent Chromium uaz NO , fienuiiiydu 1 mg/ szsunwtiefiladn
WEauas 3 uazfinnuiaudu 1.0 - 10 mgh v liddn i Sess: 10 -15

7. wiasilouasainnt

7.1 Spectrophotometer ﬁmm’mlﬁﬁﬂuﬁﬂﬁu 880 nm UAtlTITR YWI® 1 cm
wialwanimm

72 wisausinile (Autoclave )

7.3 mmaUSunes (Volumetric Flask)

7.4 iawnas (Beakers)

75 Tile (Pipets)

7.6 n3ruanas (Cylinder)

77  wveuhwlauhfimunsmihdusias Autodave # 120 °C ¥ura 100 mi

8. a1stAd

8.1 ®IIALAHUINITIM Phosphate (20 mg PA)

11 Anhydrous KH,PO, i1 87.8 mg azaglwimaulilaSanes 1,000 ml (1 mi
PoImIRza BT eI BLilln N uBITULYINRY 0.02 mg P)



123

8.2 @1iazany Phenoiphthalein Indicator

8zan8 Phenolphthalein 5 g 1u 500 mi ¥8338Lar 95 Ethyl Alcohol uazUsu
VSunaslile 1,000 mi daminas

8.3 mriazany H,80,

1§y H,S0, LTuTU 91%% 300 ml aslutiinan 600 ml U Bnasiile
1,000 mi Fenindu

8.4 ¥ Potassium Persulfate (K;S,03)

8.5 NaOH 1IN

azane NaOH 4149 40 g ihnau wdnlsusmnaniu 1,000 mi Tinay

86 H,S0,5N

Vinse H,S0, LU a1 70 mi l&luinauudqsuBuneasile 500 mi

8.7 ®iarany Potassium Antimony! Tartrate

SEIUENT K(Sbo) CHO, 1/2 HO §1Wam 1.3715 g lusindn 400 mi ududanh
naulile 500 m iivlupaeenuia

8.8 mvazans Ammonium Molybdate

SZANEET (NHe)s MO0, 4H,0 $1u 20 g solwinauFunes 500 mi tiulu
VINYOUNT

8.9 mIazs1 Ascorbic Acid 0.1 M

aza e Ascorbic Acid 31 1.76 g ludnauSunes 100 mi msaraeiuiio
ol ﬁqmugﬁ 4 °Cc maunsaiuld 1 Al

8.10 FITAZHUNTY KEUAILAETa 6 - 9 AudaTIEIUA

F1Ta 6 : @3T8 7 - &vie 8 ; vla 9 fn 50 : 5 15 : 30 v lAEIRTRIENAY
100 mi lumsnsninlvraufiaztuaon laonaume 6 uas 7 Widnuddauuddady
512 8 e lWitnuudRsleanste 9 wanlitinu uﬂ:LfiEm‘iﬁqmﬁqﬂLﬁ’lqmﬁﬂﬁ
waa fuasiti e 4 $alua
9. FTnasnunidiared

9.1 n5Yi Standard Curve

JNETREABNTATIL Phosphate (20 mgPA) an 0, 1, 2, 3, 4, 5 mi W nauld
¢ 50 ml a=l@msazapwaanairnesTmAlianaiudu 0, 04, 0.8, 1.2, 1.6, uss 2
mg/l AIU§ I ﬁﬂﬂﬁlﬂﬂ:ﬁLHﬂﬂ“ﬁ')ﬂﬂ’ld?}ﬂ'ﬁuﬁﬂu (n3Al#T Standard Curve T
Wisdsnmsazamnasgmfiathatas 2 anududu udnhlWiianzdindaudaada
qn{l‘:'uﬂau URZATIEALANONADY lassnibuas Difference fonaaninTaga 15)
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9.2 M QC
Randragnaatday 1§20t dadadinng 10 st &miumienzi
1 us> Spike Recovery Tasddunaumiasoussing @miu 1 $e6n3) aalt
8.2.1 %1 Volumetric Flask 11U 50 ml a1 3 179
9.2.2 lgfmpdfidanlidmiurmnsileneien uar Spike Recovery
37u% 10 mi Tuueaz Flask
9.2.3 1 2 Flask NI&N0579UET VUFVFTITATAILUINTIU Phosphate
(20 mg P/l) Flask a2 1 ml
0.2.4 audinauluns 3 Flask aulduSnassuluudas Flask 50 ml
9.2.5 il msdtwdeaiuaatniu
9.3 MTIPTIAMBINY
mlAaunaan aialvaluzLlues Orthophosphate laeih Presulfate Digestion
031 st 50 ml wistasnuddminaulile 50 mi lalu
YIAVWIAUTIY 100 m
9.3.2 LRUEIRZ8NY Phenolphthalin Indicator 1 nas S nuien
uiuealildumns azant H,80, adldaniuasmy i
9.3.3 LawaIa=a1y H,S80, 1w 1 1
8.3.4 AUMT K,$,0: 37U 0.5 ¢ Tarvadin
935 therateliinundns Autoclave ﬁqmﬁqﬁ 120 “C 1fluis 30
U
9.3.6 "IMiiuuddu Phenolphthalein Indicator 1 woe uwazliu pH
@t NaOH 1 N aulddadwRsundau
9.3.7 tudiadaldlu Volumetric Flask ¥u1@ 100 mi usgUiuiSunes
daeimnaulile 100 ml
9.3.8 Maeon Il IeTizAeniS Ascorbic Acid Method mImnsn
Orthophosphate laa3T Ascorbic Acid
9.3.9 WM3BHAN 50 mi 84 Phenolphthalein Indicator 1 Woe e
atndBouiuduas 1¥idy H,50, 5 N fisznuaaudniely
9.3.10 LANEIRsaEHaNUTINI 8 ml avludietadTurSuesyiu 50
ml AN wasnntu 10 wifl wdlin 30 wift ThindhetelSeen
Absorbance 'ﬁ 880 nm
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10. ASATHITE

Total Phosphorous (mg P/l) = rudistunaaseiafileein Standard Curve, mg PN X 50

SnaTpeasassna iy (mi)



NMARWIN Y

= a oy
MILATIZHAI AL s s wndana
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-I - "3 -~ o [ R
Q19191 1. 1 MO Tsis syl nrmestavesSuna luasnissous 1yl sua

HANISIRALRENTIEIN 0, 0.2, 0.4, 0.6 uss 0.8 Alansu

------------------------------------------------------------------------------------------------------------------------------
—————————————————

SCURCE df 55 M3 F F.05 F.0L
Treatment 14 25.720 1.837 %15898.1%1 1.92 2.5
A 4 17.843 4.461 $%38602.48/4 2.61 3.8
B Z 7,277 3.639 %31489.145 3.23 5.1
AB 3! 0,599 Q.075 648 . 288 2.18 2.99
ERROR 45 0.005 0.000
TOTAL 59 25.725 0.436
Grand Mean = 1.83666667342186 CV = .585281979749407
Factor A Factor B
Mass days
t0 dlo
tl d20
t2 d30
t3
t4

o ko el e o e e e o e e e e ok ok ok e ok e e e e e e e e e R e ki ke e ot e e e e e ke e e e e ek

* *
* DUCAN’S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = nitrate,.FACTCOR A "
* NOMBER OF MEAN = ») *
* ERROER DEGEREE OF FREEDOM = 45 *
* ERROR MEAN S5QUARE = 0.00011556 d
* STANDARD ERRCR OF MEAN = 0.00310317 *
* *
kb hhkdhhkhhhkh kb bk hhhkdhk kb kbk kbbb kb kb kbbbt bbbk d kb d bk kv bk d

NAME ID MEAN RANKED AT PROBABILITY LEVEL.OQ1
tC 0.026333 A

rl 0.0222 B

t2 0.0175606 C

t3 0.015033 D

t4 0.0107 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL.O5
t0 0.026333 A

tl D.0222 B

t2 0.0175686 C

t3 0.015033 D

t4 0.0107 E

MEANS NOT SHARING LETTER IN COMMCON DIFFER SIGNIFICANTLY
BY DUCAN’S MULTIPLE RANGE TEST,.
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-:l n 3 -, <l ni | R
A151eN 1. 2 nTaaTERe N uLdsdsvmesiiduss R nusulutileofisaud s

VBIANNITIAN IUWAATIEIU 0, 0.2, 0.4, 0.6 LA= 0.8 Alaniu

- . - - —
T EE EE W BN A B SR e e = e wm mm o Em A
S T AT MW OER E ER A o — 7w Er EE EE BN R BN SE - — — o e W mm Em am s
—_—e— e— o W o ER B . O m — — — —
= o EE O e o mm

SOURCE df 55 MS F F.DS F.01
5£reatment 14 209.843 14.989 %30005462.000 1.92
- A 4 90.160 22.540 %45121780.000 2.61
g B 2 109.133 54.566 % 109.235E+%0 3.23
5 AB H 10.550 1.315 %2640023.250 2.18
ERROR 45 0.000 0.000
TOTAL 59 209.843 3.6557
Grand Mean = 4.5356065852808 CV = 1.558286822000046D-02 -
Factor A Factor B
mass days
£0 dlo
tl d20
t2 d30o
£E3
t4

R S B EEEEEEREEEEE RS EREEREEREEREREREEEEEREER RN EEEENERERS:ESHES&SESESES§E]

* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROELEM IDENTIFICATION = ammonia.FACTOR A *
* NUMBEE OF MEANS = S *
) * ERROR DEGREE OF FREEDOM = 45 *
* ERROR MEAN SOQUARE = 0.00000050 *
* STANDARD ERROR OF MEAN = Q.00020403 *
* *
S R Rt s 2222222222232 22222222,

NAME ID MEAN FANKED AT PROBABILITY LEVEL .01
o 6,4803 A,

Ll 5.321267 B

2 4.1855 C

3 3.6273 D

t4 3._063667 E

MEANS NOT SHARINWNG LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIFLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
co E.4803 A

£l 5.3212&67 B

L2 4.1855 C

t3 3.6273 D

L4 3.063667 kE

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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l‘ -~ & o al .d.d. w
A159N 9. 3 TR TsRe MLt Mwmesifvesdsunatladfzautiuiavag
NANISRALKRAATIEIY 0, 0.2, 0.4, 0.6 Uuaz 0.8 Tilaniu
SOURCE df 55 M5 F F.05%
Treatment 14 FTT4,373 55.312 195,681 1.92
- 4 25489733 64 .533 229 _ 717 2.61
E 2 487 _.8509 243, 95% 862,047 3.23
AR g2 26.731 41.341 11 . K21 2.18
EREOR 45 12.720 0.283
TOTAL GO T8 .0893 13.341
Grand Mean = 6.733333307504E54 OV = 7.B96000914130554
Factor A Factor B
mass days
| dio
£l d2¢
2 d3qQ
L3
t4d

AR RS AR LR RS R EEEREEREEEERREEEE R R R R R R R I I I S S T R G g ey

* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = BOD.FACTOR A *
* NUMBER OF MEANS = 5 *
* ERROR DEGREE OF FREEDOM = 15 *
* ERROR MEAN SQUARE = 0.2B266668 *
* STANDARD ERROCR OF MEAN = 0.15347820 *
* *
kkhkd bk ok bkt hhhkhdkd bk ke d ko kb ke ke khkkkkFr ek d bk ko k ke gk ok o

NAME ID MEAN KANKED AT PROBABILITY LEVEL
[N 9.566667 A

£l B B

2 7.3 C

£3 5.033323 D

t4 3.766667 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL
(¥ 5.566667 A

£l 8 B

£2 7.3 C

£3 5.033333 D

C4 3.766667 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
8Y DUNCAN'S MULTIPLE RANGE TEST.

.01

.05
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,:I . -y 5 o g
A159N 9. 4  mMTiwTEHaNLl T Tiwmeatidra N asnauneIRRa s Ta Y
F R TaIRNNIzIan l1uaaT 0, 0.2, 0.4, 0.6 us: 0.8 Alan¥u
SOUERCE df 55 ME F F.05
Treacment 14 TTR2.30% KEK,878S 8017.48¢ 1.92
=Y 4 1646.,123 411.531 56535 .653¢& 2.61
B 2 53483 . 8B2% 26496915 3887 .753 .23
AR 8 42 . A597F 92 .795 1338_384 Z2.18
ERROR 45 3.120 D.0ES
TOTAL Lo G785 .429 131.956
Grand Mean = 12 .2B666667734955 CV = 2.1257719445415957
Factor A Factor B
mass days
tG dl0
£l azo
tZ a3n
£3
t4

TEEAX kAT R ARkt Lk A Fd kA E kAt Akttt ikt kbt hkrdkebkbkthkhkk Akttt k*

* *
* DIUNCAN®'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = SE.FACTCOR A *
* NUOMBER OF MEANS = 5 *
* ERROR DEGREE OF FREEDOM = 45 *
* ERROR MEAN SQUARE = D.Jd6933336 *
* STANDARD ERROR OF MEAN = D.07¢01171 *
* *
Ahkdrkhkhkhkkhkhkkdkhkdxhkdhkhdkhkdkhrhhhdbdbkhhkdhrkkhhkhkwhkbhrhkbrhedbrhkrnwds

NAME ID MEAN RANKED AT PROBABILITY LEVEL

Lo 21.1 A

£l 14 .66667 B

L2 11.76667 C

t3 B8.l66667 D

t4 & .233333 D
MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIFPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL

Lo 21.1 <

£l 14.66667 B

L2 11.76667 C

£3 B8.l66667 D

L4 6.233333 E

MEANS NOT SHARING LETTER 1IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

L0

.05
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MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

J - T o o o L
A1TWN 1.5 miyiaTsranswusUiuraatisradSsinunasnasRIIunI=e L
F ] L = L ™ F L =)
FunvaEnnIzanludaI 0, 0.2, 0.4, 0.6 ua: 0.8 filansu
SOURCE df 58 MS F F.05
Treatment 14 4 _ 856 0.347 F6050099.500 .9
2
Fay 4 2,166 Q0,792 $13807045.000 2
a3
B s 1.572 0.786 £12371084%9.000 3.
18
AR B 0.118 0.01% F256439.422 2.18
ERROR 45 0,000 0.000
TCOTAT, 59 4.858 0.082
Grand Mean = .B6l132466646532218 OV = 2.5904450769185455D-02
Factor A Factor B
mass days
E0 d10
tl Az
E2 d30
=3
t4
*ii****t**t**‘k**ti**ii**tt****i****t***ii*i*tt*t-ﬁ-i—it***t**ir
* i
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = PE.FACTOR A %
* NUMBER OF MEANS = 5 *
* ERROE DEGREE OF FREEDOM = 45 *
* ERROR MEAN SOUARE = O.00000006 *
* STANDARD ERROR OF MEAN = 0.000069]2 *
+* -
'itit*t***********i**tiit*tiit**t'.l.'*'lr‘.l-*it**************i***it
NAME 10 MEAN RANKED AT PROBABILITY LEVEL .01
L0 . 93643433 A
ti L2034 B
2 L5821667 C
t3 . 3958 ]
4 L, A3B84333 E
MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
MAME I0 MEAN RANKED AT PROBARILITY LEVEL .05
EO .92364333 A
£l .BD34 B
t 2 Lo821667 C
3 ., 39058 D
t4 . 3384333 B
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:I F Y F- i .ﬂt wLr
@15 1N 9. 6§ M uudsdTwnmaariiavessnuiunia - dr9fiseeL

FUIRTAIHNNIAA IUAATY 0, 0.2, 0.4, 0.6 uas 0.8 Alaniu

- e e e e e e e e e e e e TR W e e WWR W e e e e e o TR OEE OEFE OEE OEF O EE O E E B BN B BN BN BN N B BN BN BN EE BT B EE B BN BN W BN BN B BN BN BN W BN Er EE B EE EE W W W Er W B W EE wr wr —

SOURCE df 55 MS F F.05
Treatment 14 1.414 0.10Q1 14,784 1,82
A 4 0.586 0,147 21.423959 2.61
B 2 Q0.576 Q0.288 42.171 3,23
AB 8 Q.252 0.031 4.610 2.18
ERRCR 45 0.308 Q.007
TOTAL 59 1.722 g.0249
Grand Mean = 7.871666717529257 CV = 1.050146521421063
Factor & Factor B
mass days
t0 dlQ
£l d20
(. d30
£3
t4

L A A A SR RS AR RRERERERESERSEEEEEERERESRE®RS ;& B EEEEESE SR SRS

* *
* DUNCAN'S MULTIFPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = pH.FACTOR A *
* NUMBEER OF MEANS = 5 *
* ERROR DEGREE OF FREEDOM = 45 *
* ERROR MEAN SQUARE = 0.006833234 b
b STANDARD ERROR OF MEAN = 0D.02386305 *
* ke
kkkdkkkkh kT hkhkhkkhhkkkkk ko dhdd bk dkhddbtkdhhdbhrdhhdrrhdhrhks

NAME ID MEAN RANKED AT PROBABILITY LEVEL
tQ B.{033334 A

tl 7.933333 B

t2 7.833333 C

t4 T.791667 C

t3 T.766667 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D MEAN RANKED AT PROBABILITY LEVEL
£0 8.033334 A

£l 7.933333 B

£2 7.833333 C

t4 7.791667 C

£3 7.766667 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

01

.05
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J. f ) A D dll
A199N 9.7 MW TsraundndTiumsaiidtanSunaluieinfissustianiums

- s a .
'fl"lllﬂﬂﬂtﬂ"lﬂ“’lﬂ-& 10, 20 wuaz 30 U

t A A R ESAEESE RS S SE RS R RS R RS REARSSdRdRERE RS RS ENEN S EA NS EEEESEE B S 35S NS,

* *
* DUCAN’ S MULTIPLE-RANGE TEST *
o PROBLEM IDENTIFICATION = nitrate.FACTOR B *
* NUMBER OF MEAN = 3 *
* ERROR DEGREE OF FREEDOM = 45 -
* ERROR MEAN SQUARE = 0.00011556 *
* STANDARD ERROR OF MEAN = 0.00240370 *
& +
L R R R R I I R I R R I U S R R
NAME ID MEAN RANKED AT PROBABILITY LEVEL.01
d10 0.0228 A

d20 0.019 B

d30 0.0148 C

MEANS NOT SHARING LETTER IN COMMOMN DIFFER SIGNIFICANTLY
BY DUCAN’S MULTIPLE RANGE TEST.

NAME iD MEAN RANKED AT PROBABILITY LEVEL.OQS
dlo .0228 A

d20 0.01% B

d30 0.0148 -

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUCAN'S MULTIPLE RANGE TEST.
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A15197 1. 8 mMdeTsianuudsUsiumeaasvenBuinwan lukief e ozaluns
ﬂﬂﬁﬂqmmﬁmﬁa 10, 20 UAS 30 %

*".l:'l'ti******t***iiii*******tiiii***t*i*ittttt******tt*tiit**

] ]
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBELEM IDENTIFICATION = ammonia.FACTOR B *
* NUMBER OF MEANS = 3 *
* ERROR DEGREE OF FREEDOM = 45 *
* ERROE MEAN SQUARE = 0.00000050 *
* STANDARD ERROR OF MEAN = 0.0001580¢4 *
* *
Eakhhkkkk kbt kb ko hd kbt ko kR hhhk ko khrr kb bk bk &k

NAME iDh MEAN RANKED AT PROBABILITY LEVEL .(Q1

dig 5.92244 A

d20 4.597614 B

d30 2.70824 C

MEANS NOT SHARING LETTER IN COMMCN DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN EANKED AT PROBAEBILITY LEVEL .05
did 5.92244 A

dzo 4.97614 B

d30 2.70824 Z

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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@159 1. 9 mwTzdanuulsdsiumasiavaanSunailaffiscozria lums

a B

iagmuamiifia 10, 20 uas 30

tt*'l"l:it****t**i‘ti‘****it****i****tit******iiti**i*tt*t*i*ii*

* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = BOD.FACTOR B *
* NUMBER OF MEANS = 3 *
* ERROR DEGREE QF FREEDOM = 45 *
o ERROR MEAN SQUARE = 0.28B266668 *
* STANDARD ERROR OF MEAN = 0.11888370 *
* *
khddkhh ko bk ko ko h b h ok k bk kdk kb kkhkdk ok hdkdd khdkd

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01

d10 10.3 A

d20 &.58 B

d30 3.32 -

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
8Y DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABRILITY LEVEL .QS
dio 10.3 Fi
dzo 6.58 B
d30 3.32 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST,.
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Y -y -1 .J
@197 B. 10 AMFAATIERA M ULLT T umah ara SN e N e UL RA AT LI

1unwﬂ‘1ﬂ'ﬂqmmﬂﬁ1ﬁa 10, 20 u&z 30 U

IS AR A SRR AR RS ERR Ll NIRRT E TR E LRSS R L3 TR IR S EEZEFEEFE R LR E L

* i
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = SS.FACTCR B *
* NUMBER OF MEANS = 3 *
* ERROR DEGREE OF FREEDOM = 45 *
w ERROR MEAN SQUARE = 0.06933336 *
ol STANDARD ERROR CF MEAN = 0.05887842 *
* *
hkhkhdkdhkhkhhhhhbddkhhhhhrkdhdhdth bk hkhhhkhdbk kb hdkthhbddhdadtd

NAME ID MEAN EANKED AT PROBABILITY LEVEL .Q1

dlQ 25 A

d20 143.02 B

d30 2.14 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
d1lo 25 A

d20 10.02 B

d30 2.14 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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.:i - ol s .ﬂr
A17T1In 8. 11 ﬂﬂﬂlﬂﬂ:ﬁ-ﬂ']'muﬂ'fﬂ?]uﬂﬂ-ﬂﬂﬂﬂﬂElw!lﬁn'lmﬂﬂmqﬂ'ﬁ'ﬁ'ﬂuﬂ'ﬂﬂzﬂﬂ'l

'lunwﬁ'lﬁﬂﬁmmwmﬁa 10, 20 W8 30 Tu

dkdkkwkdt ket b kb h bk d kbbb kbbb kb kv ok kb kb kkdrh kol

* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATICGN = FP.FACTOR B *
* NUMBER OF MEANS = 3 *
* ERROR DEGREE OF FREEDOM = 45 *
* ERRQOR MEAN SQUARE = 0.00000006 *
* STANDARD ERROR OF MEAN = 0.00005354 *
* *
A A R A RS R EBEESERRESRERSSREEE R REREREREEEEEEREL R XA EREREREEENEE-E-EEE-E-EEEEEEE.S

NAME ID MERN RANKED AT PROBABILITY LEVEL .01

dlQ .B0468 F-

d20 . 62624 B

d3Q LA40882 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN FANKED AT PROEABILITY LEVEL .05
d19 .B0468 A

dzi 62624 B

d30 LA40882 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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lunﬂﬂ'lﬁ'ﬂqnm*mﬂﬂﬁq 10, 20 U8z 30 1

LR A AR AR R SRR SRER SRR ARl ERIER RS EX IR EXEEEEEEEEYEEE X FIEFEEFFR

* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = PH.FACTOR B o
* NUMEER OF MEANS = 3 *
* ERROR DEGREE OF FREEDOM = 45 *
* ERROR MEAN SQUARE = 0.00883334 L
* STANDARD ERROR OF MEAN = D.01848424 *
* *
hkkkdhhkhhhkhk kbbb ddrh bk kb d ok hh ko d bk ko k kb k bk

NAME ID MEAN RANKED AT PROBABRILITY LEVEL .01

dlio 7.96 A ;

d20 7.92 A

dl0 7.735 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

HAME 10 MEAN RANKED AT PROBARILITY LEVEL .05
d30 T.96 A
d20 7.92 A
dl1g T.735 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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ANNIzWMAMERT 0, 0.2, 0.4, 0.6 uax 0.8 Alansy firso=iianluns

ﬂ'tﬂ'ﬂqmmﬂﬁ']ﬁq 10, 20 LR 30 MU

A A E X EEE LR S AL SRR A SR ERESEES SRS RSESREERSRSSS R SRR SR EEESESEEXESEEN;

o *
* DUCAN’S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = nitrateINTER AB *
* NUMBER OF MEAN = 15 *
* ERROR DEGREE OF FREEDOM = 415 *
* ERROR MEAN SQUARE = 0.00011556 *
* STANDARD ERROR CF MEAN = 0.00537484 *
™ ]
LR A A A RS RS E S SRS SR SEEERE LR EEEEREEEEEEESEERERESESEE SRR
NAME ID MEAN RANKED AT PRCBABILITY LEVEL.O1
t0d1l0 0.029 A

£t0d20 0.027 B

tidlo 0.025 C

t0d30 0.024 D

t1d20 0.023 E

£2d10 0.021 F

£3d10 0.020

t1d430 0.019 H

t2dZ0 0.018 I

td4d1l0 0.016 J

t3d20 0.0159 K

t2d30 0.013 L

td4d2Q 0.011 M

L3430 0.008% N

t4d30 0.004 O

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUCAN’S MULTIPLE RANGE TEST.

NAME D MEAN RANKED AT PRCBRABILITY LEVEL.O5
t£0d10 0.029 A
t0d20 0.027 B
tldlO 0.025% -
t0d30 0.024 C
t1d20 0.023 E
t2d10 0.021 E
t3d10 0.020
t1d30 0.019 H
tZ2adz0 0.018 I
t4dl0 0.016 J
3420 0.015% K
t 2330 0.013 L
t4dz20 0.011 M
t3430 0.009 N
t4d30 (0.004 G
MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUCAN’'S MULTIPLE RANGE

TEST.
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VOINNNTLRA USRI 0, 0.2, 0.4, 0.6 Ka= 0.8 AlanTy fAzoztiarluni
ﬂ"lﬁﬂqmmwﬁﬂﬁ»z 10, 20 Uaz 30

t A A S SRS SRS ERESESREEREREAEEEEEEEEESEIEEEEE X EE XN N LY EXEENEY TR X R YW

* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = ammoniaINTER AR *
* NUMBER OF MEANS = 15 *
. ERROR DEGREE OF FREEDOM = a5 *
* ERROR MEAN SQUARE = 0.00000050 *
* STANDARD ERROR OF MEAN = 0.00035339 x
& *
LESA S AR RS ARSI R LRl EE R R R R RS ERE R R R RE R R R EEEEERE EEEEEEEEREEEL,

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01

t0d10 7.0843 A

£0d20 6.9157 B

t1d1o 6.2827 C

t1d20 S.841 D

t2d10 5.727 E

t 0430 5.4409 F

£3d10 5.4339 <

t4d10 5.0843 H

t2d20 4.6825 I

t3d20 4.039 J

t1d30 3.8401 K

t4dz0 3.4025 L

£2d30 2.147 M

£3d20 1.409 N

t4d30 . 7042 0

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCBN'S MULTIFLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
t0dlo 7.0843 A

t0d20 6.9157 B

1410 6.2827 C

tid20 5.841 D

t2dio S.727 E

£Cd30 5.4409 F

t3d10 b.4339 G

t4dlo 5.0843 H

£2d420 4 .6825 I

£3d20 4.038 J
L1430 3.8401 K
t4d20 3.4025 L
£2d430 2.147% M
£3d30 1.408 N
t4430 70432 0

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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ANNIELaNlUdRT 0, 0.2, 04, 06 ua: 0.8 fAlansy AzozIa lun?
ﬂﬂﬁﬂqmmmhﬁq 10, 20 Rz 30 U
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* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = BODINTER AR *
* NUMBER OF MEANS = 15 ®
* ERROR DEGREE OF FREEDOM = 45 *
* ERROR MEAN SQUARE = 0.2B266668 *
* STANDARD ERROR OF MEAN = 0.26583203 *
* -
khkhkkkkkkkhkkk ko wh ko hkdhkw kb kkkkkhkkrhkhhkkk kb hrdd

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .01

£0d4d10 14 A
£1d10 12 B
£2di0
£0d20
£2d20
£3d10
£1d20
L4dl10
£0d30
£1d4d30
£3d20
t4dz0
£2d30
£3d30
L4430

[
o
L
2

*

= ob L Lo B L0y ST 0000 WD
LTI TR W I o v I e I R o R VT R e TR
g1 Gy &3

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

E0d10
£1d10
t2d1o
£t 0dz2g
£2dz2o
3410
£1d20
£4dlo
t0d3g
£1d30
£3d4d20
t4dz0
t2d30
t3id3iQ
t4d30

ST
O b
Ln

i
{3

= B Lt L s B A - 00 02 WD
Wl RO @N WM
L3 o 42

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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LA S A A SR EEEREREEERR R R SRR EEEREERE R R R R R g U S S TP I

* *
* DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = SSINTER AB *
* NUMBER OF MEANS = 15 *
* ERROR DEGREE OF FREEDOM = 45 *
* ERRCR MEAN SQUARE = 0.06933336 *
* STANDARD ERROR OF MEAN = 0.13165614 «
: *
********‘i‘iii’*#******i‘i*****‘.l:'.l'ti*‘t*********i*it************t

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01

£0dio 40.6 A

£1410 25.4 B

£2d10 23.7 C

t0d20 19.1 D

£3d10 17 E

£4d10 14 .3 F

£1d20 12.2 G

£2d20 9.7 H

£3d20 5.9 I

£0d30 3.6 J

t4d20 3.2 J

t1d3o 2.4 K

£2d30 1.9 KL

t3d30 1.6 1M

£4d30 1.2 M

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
£0od1o 40.6 A

£1d10 29.4 B

t2d1.0 23.7 C

t0d20 19.1 b

t3d410 17 E

t4dio 14.3 F

t1d20 i2.2 =

t2d20 9.7 H

L3420 5.9 I
£t0d30 3.6 J
t4dz20 3.2 K
£1d430 2.4 L
£2d3Q 1.9 M
£3d30 1.6 M
t4d30 1.2 N

MEANS NOT ESEHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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| *
. DUNCAN'S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION - PPINTER AB «
+ NUMBER OF MEANS = 15 *
* ERROR DEGREE OF FREEDOM = 45 *
* ERROR MEAN SQUARE - 0.00000006 *
* STANDARD ERROR OF MEAN = 0.00011972 *
* L
t*****i********t**i*ii*i‘*****t***ti‘t‘k**tti‘**t**‘l—****i**tt*i-

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01

£0d10 1.0314 A

t1d10 .9723 B

£0d20 .953 C

£0d30 .B249 D

t1d20 .8221 E

£2d10 .8016 F

t3d10 6312 G

£1d30 6158 H

t2d20 6003 I

t4d10 .5869 J

£3d20 L4026 K

t2d30 .3746 L

£4d20 .3532 M

£3d30 .1536 N

£4d30 0752 0

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME 1D MEAN RANKED AT PROBABILITY LEVEL .05
£E0d10 1.0314 A

£1dlo L9723 B

tod2g - 353 C

£0d3g -824% D

£1d20 L8221 E

£2410 .8016 F

£3d10 L6312 G

£1430 -6158 H

£2d20 .6003 I

£4d1l0 . 5869 J
£3d20 . 4026 K
£2d30 .374¢6 L
t4dzg . 3532 M
t3d30 -153é N
£4d3Q L0762 C

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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* *
* DUNCAN'S MULTIPLE-RANGE TEST *
b PROBELEM IDENTIFICATION = PHINTER AR *
* NUMBER OF MEANS = 15 *
* ERROR DEGREE OF FREEDOM = 4% >
* ERROR MEAN SQUARE = 0.006832334 *
* STANDARD ERROR OF MEAN = 0.04133202 *
* *
AR SRR EE L R L E R R R L R L R R R R g g R g L e

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
t0330 8.2 b
£0d20 8.1 AR
£1430 8.1 AB
£1d20 8 EC
£2d430 7.9 CD
2420 7.4 CD
t4d30 7.8 DE
t4d20 7.8 DE
taddig. 7.8 DE
t3d3o 7.8 DE
t3d20 7.8 DE
t4d10 F.775 DE
t3dio 7.7 E
£2d10 7.7 E
£1d10 7.7 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
£t0d3o B.2 A
£0d20 B.1 AR
£1d30 B.1 AR
£1d20 B BC
£2d30 7.9 Ch
t2d2¢ 7.9 CD
£4d30 7.8 DE
£4d20 7.8 DE
£0d10 7.8 DE
£3d30 7.8 DE
£3d20 7.8 DE
t4dio 7.5 DE
£3dig 7.7 E
t2410 T.7 E
£1d1o T.7 E

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUNCAN'S MULTIPLE RANGE TEST.
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J F. - e al ; . o J
A1T191 8. 19 MIATIERA UL IR T IR R8I TEA LT IR T ARYBIRNNTEIaa T

NURFDTINIATIY
SOURCE df S5 MS F F.05 F.01
Treatment 11 1.425 0.130 227.574 2,08 Z2.B0
B 3 1.415 0.472 828.361 2.84 4.31
B 7i 0.003 0.002 2.843 3.23 5.18
AB € 0.007 0.001 2.091 2.33 3.29
ERROR 36 0.020 0.001
TOTAL 47 1.446 0.031

N EANARAL b oy wTmTEEEE EEEEEEEEEEFT Ty — A Al AL SN SRS EEEEEEEEEE IS LS AR AN ANl EEE TS rIEE S ErFrEE TT Y —— =kl ol Al ALlLALARL LA AL - - e e = - Ll A JALEE BN T

Grand Mean = .4549999982118607 CV = 5,244622541252452
Factor A Factor B
mass days
tl dl0
t2 20
t3 d30

t4

tii--lri**i—****i’i***ii**i—i—i—****i—i—***i—i'**i*****i—i**ii—***i—*********
+

*

* DUCAN’ S MULTIPLE-RANGE TEST '

. PROBLEM IDENTIFICATION =  weight.FACTOR A *
*

* NUMBER OF MEAN = 5 | *

. ERROR DEGREE OF FREEDOM = 36

* ERROR MEAN SQUARE = 0.00056944 *

* STANDARD ERROR OF MEAN = 0.00688866 *
*

i**************t**i***t**i**#***t*********i*i********it******i

NAME ID MEAN RANKED AT PROBABILITY LEVEL.O1

£1 0.021 A

£2 ‘ -0.023 B

£3 -0.052 C

£4 ~0.125 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUCAN’S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL.OD
tl 0.021 A

t2 -0.023 B

t3 -0.052 C

td -0.125 D

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUCAN’S MULTIPLE RANGE TEST.
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* *
* DUCAN’S MULTIPLE-RANGE TEST *
- PROBLEM IDENTIFICATION = weight.FACTOR B *
> NUMBER OF MEAN = 3 *
* ERROR DEGREE OF FREEDOM = 36 *
* ERROR MEAN SQUARE = 0.00056944 *
* STANDARD ERROR OF MEAN = 0.00596576 *
* *
R R R N T L L A e E R E R EEEE R EEEREREEEELEEEEEEE S R EE & B i
NBME ID MEAN RANKED AT PROBABILITY LEVEL.O1
dlo -0.034 A

dz20 -0.048 A

d30 | -0.053 A

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL.OS
d10 -0.034 i

d20 -0.048 AR

d30 -0.053 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUCAN’S MULTIPLE RANGE TEST.
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* *
* DUCAN’S MULTIPLE-RANGE TEST *
* PROBLEM IDENTIFICATION = welght INTER AB >
> NUMBER OF MEAN = 12 *
* ERROR DEGREE OF FREEDOM = 36 *
* ERROR MEAN SQUARE = 0.00056944 *
* STANDARD ERROR OF MEBN = 0.01193152 *
o &
A A & X A& R EE R R B S B E R ERE S E SRR EE & & &S SR EEEEE R EE IR I o R R
NAME 1D MEAN RANKED AT PROBABILITY LEVEL.C1
t1d30 0.028 B

t1d20 0.022 B

t1d4190 0.012 C

£2d10 -0.018 D

t2d420 -0.025 E

£2d30 -0.028 E

£3d10 -0.042 F

£3d20 —0.055 G

t3d30 =-0.060 &

t4d10 -0.088 H

t4d20 -0.135 I

t4d430 -0.152 J

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL.05S
t1d30 0.028 A

t1d20 0.022 B

£1d10 0.012 C

t2d10 -0.018 D

t2d20 -0.025 E
t2d30 -0.028 E
£3d10 -0.042 E
t3d20 -0.055 G
£3d30 -0.060 G
t4d1i0 -0.0B8 H
t4dz0 -0.135 I
£4d30 -0.152 J

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY
BY DUCAN’S MULTIPLE RANGE TEST.
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