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The experiment was conducted in 25 cement blocks with each size of 100 x 200 x 60 (cemimcters)z.
The study was designed by using 5 wastewater salinities (6, 12, 18 and 24 psu and normal wastewater (NW) as
a control) and 5 plant species (two year-old 4 mangrove specics i.e. Rhizophora mucronata, Avicennia marina,
Bruguiera gymnorrhiza and Ceriops tagal; and without plant as a control). The 7-day detention time was used.
The experiment was conducted in a greenhouse at Royal Laem Phak Bia Environmental Research and
Development Project, Petchaburi province. The results indicated that the removal percentages of total nitrogen
in NW, 6 psu and 12 psu wastewater were 93.97-95.86, 90.13-93.80 and 91.06-93.34 %, respectively and were
not significantly different. The removal percentage of total phosphorus of 24 psu wastewater was 64.09-81.83
% which was significantly higher than other salinities. Moreover, the results indicated that all experiment sets
planted with mangrove species showed higher removal percentages in all parameters (excepted BOD, ammonia
and nitrate) than control sets (without plant) (p<0.05). After the treatment experiment, soil in experiment sets
received 24 psu wastewater had the highest organic matter and nutrients (total nitrogen and total phosphorus)
accumulation rate. Organic matter and nutrients were accumulated higher on the surface soil layer than those in
the sub soil layer. At the end of the treatment experiment, nutrient accumulation in plants received 12 psu
wastewater had higher total nitrégen than other salinities. Furthermore, the results indicated 4. marina showed
the highest biomass increment rate. According to the heavy metal study, the concentration of lead in water, soil
and plants before and after treatment were not changed, whereas concentration of copper in water in all
experiment sets tended to decrease. After the treatment experiment, concentration of copper in soil and plants
slightly increased. Copper was accumulated in 4. marina higher than other mangrove species. Therefore, the

results suggested that the optimal condition of constructed wetland planted with mangrove species for

wastewater treatment should design at salinity 12 psu and planted with 4. marina.
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2) Tnwavleama

v
A A A

Hurearesafiiomanszuaumslelaslagavzildifansnlaou
sildifluees Isvoaa 1dud TmdAvumenszmazoaila (Na,(Po,),) Tmdoulas Tna-
Woaila (Na,P,0,)) a5z Aoy lwlanoaima (Na,P,0,)

3) Woauesadunid
ndJuV\l@awaﬁ’ﬁﬁﬁmméﬁtgsmmmmnﬂaﬁwm drulngiuinn
51&%8%1ﬂ15&&1u@‘@]ﬁ1ﬁﬂﬁu Woaosadunidanuisawlaeugdlifuees Tsvemla
18&10 (n3uefing aaudn 50, 2542)
A3 2.1 u,mm5ﬂymx1§n§ammmdwwu Tasuaasariioglugag

Yy 9
%

1 v
Aganegega Netinanen lifthdu lnaa gy



a o Jd o ' o
19190 2.1 aﬂymzmmﬂmmmmﬂgu%uw’J"l‘lJ

11

pendsznou mg/l ERGITRIN
total solids 350-1200 170-220
total suspended solids 100-350 70-145
total dissolved solids 100-300 -
BOD; 110-440 80-120
COD 1.75 x BOD, 1.75 x BOD,
TOC 0.8 x BOD; 0.8 x BOD;
total alkalinity, as CaCO, 50-200 20-30
total nitrogen, as N 20-85 6-12
organic nitrogen 0.4 x total-N 0.4 x total-N
ammonia nitrogen 0.6 x total-N 0.6 x total-N

nitrate nitrogen

total phosphorus, as P
organic phosphorus
inorganic phosphorus

(ortho-P 418 poly-P)

(0.0-0.05) x total-N

4-15

0.3 x total-P

0.7 x total-P

(0.0-0.05) x total-N
0.6-4.5
0.3 x total-P

0.7 x total-P

NNz 103 890 A gandu 50l (2542)
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2.2.1.3 HANSZNUVRINUTLYNYUNNT 190 1MIgesI0a W IAdDN

Q Y
1 Y

d' g‘ = 1 S A 1 U ) ra
MTNUUTYINUHAIFUFUNUTINDIHITYIRPN ISV FUYIAIU TﬂEJlliJEJ

Q U
E4

o o v Y a 1 v 3’ v 1 =
msitia ne ldinanansznuasuraniinsee 1
1) wansznuluduarsisugy iesninerni lfinanisuninsza1eves
dy ] di’ a J a dy 2’ Aa (a 14
o lsn 1wy iyeda Tnvleed uazerinanlsa uennntihnlilsualuasnuaz lulasigs
a o a . . . @ { a d o
inu1de191111%1AA 15A methemoglobinemia 130 blue babies HUN15A Fanan Tulasiii
aaa o a a I a 1 @ a
URn5envud TuTnatiuludeana methemoglobin 1uwalid TuInadiu luaunsasueensiould
o Y3 A ] /i
Mlmaniomsielalusenuazdaden
Y 1
2) wansznuludiunisaalsuimeendiauazatoluunaciii iieqain
g’ =S 1 = @ I~ 4 Y] c?/‘ A 1
Wndegusudiulngisig lulasmunazWoaresmilnesalsznou aniuioszuioasg
! g’ o 1 4 a 1 < 4 1
unashzildamonazunasinouiindulnod1959a157 (algae bloom) Ipa M3 81AL
4 a 1 a a U gl
UWAINAOUNTAIAIZINANTEUIUMIdpodaIsanlTimeonFouluuvasiaaaas
o a 3‘ 1 1 1 @ c’oy 1 o
vua'l) dldinailywnimiuds damansgnuaedadiuazanmuaadouas i Tagnaly
v v
Tuumanihsssunanasilimasendinuazaie hidind 2.0 mg/!
Y 1 v
3) mansznu luduiaiisnwvesunasii ieosainindeninuvasyuyu
= 2 A Aa 1 a o 3 A 1 1 oy o Y oy A A 1 <
Unwamsuazdalnanie Usunannn daiuieszineasgurasieni vl nauiuniy
a = =l dy A A < 1 Y a o
waztnamsnlasudauruannualsny venvninauiniiudievne liinanui Ay
1 { o (] 1 Osl 09/’ @ 1 J a v J
apdnordend Indunasiniuag aae (@sde Tuajaing, 2530 $1909lu Jerssa arenTusiug,

2543; Qoudna ueIn, 2543)

2.2.2 Tangviinluindeyasy
v = d’d 1 o 09)1 1 dg’ IS ] 1
Tavgwiiin vinneds Tavghlinnuoasdumzaua 5 Ju'lil Tinvezaousgizning
23-92 Tumui 4<7 ¥99915 19519 dutiamuaiindnyued lavzwinie UAoondaduralsn
[ Qall @ v v a 4 $
AU Tane NI @ISR IWAINUE15UsENaUBUNT o (organometallic compound) FIEW50

=1

1 = a 1 1 1 A @ a g [
MeneadasiadInld lner1un1eriaalge11is (food- chain) Janerainralsysialluouase

u

A

9 Y 1 A Aaa 1 o = a 3| d
i']EJL!ﬁ\HiJ’éJLGU'IulﬂﬁgﬁiJGlUiNﬂWEJﬁ'\UJ‘D"JGI U Ysenazng uaaew UW\?‘BH@L‘]JU“IJ?'$TEI“I$1W]@
J I a g Ao @ & 9 a ~ 3 9 ]
NUHY IFU 1Tan ']JN“lﬂ!ﬂLTJ‘L!‘ﬁ”lﬁ]’f)Wﬁiiﬂilﬂﬂu"b’ﬂiﬁﬂ”lﬂﬁﬂﬂﬂ”liii!ﬂiﬂ”lﬂ!t‘l/‘lflﬂlﬁﬂi!@ﬂ 134]
Yo a v o ] ~ ~ = IS 9 a
minlasuludsuamnnnaulludunsio su nesuas Hadion Tnsdiey Hudu  @Saan

yaye e, 2544)
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2.2.2.1 Az

[ L4

o o3| a ' 1A o
azM (lead) 1l Tanz @3utum ogluwyi 4A vesmsnsiglddyanyel

g

Y
Pb favozaen 82 Winiinozaey 207.19 AANUBIUNIZ 11.35 JAHADNNEAD 327.4 °C
A o a v A I < Y o Y
yaea 1,725 °C Tuannzinaazmlaoiuziiuvewds vasumad Iddeaunsaildeon
v v @ v I { a
nazdaldizlswanvuzaig Tdawdosmsnareiluleldangungiigen azare1dlu

a = ] 3’ = a % Y 1 Y 1 1 q'; 1 1
nsaluasnidons biazaret Taveendiadulavaton laun +1, +2, +4 uaazndulvg

& o 1 = A M Y a S J
agluaniig +2 FIIAIUTADYTNG A ﬁ%ﬂ?]ﬁ”liJ”liﬂW‘]_lulﬂ‘lugﬂ“Uﬂﬂﬂ”liﬂi%ﬂﬂﬂﬂu‘ﬂiﬂuﬁ%

R

'
a 1 v a

S J A A 1< a T o Y o Y v o
BUUNTY meﬂ’mumaummgﬂuwyqqmuwswﬁm"rmazmﬂlu"lwu"lﬂwﬂmmmﬂu

A3

' '
A a AAa

= YA 1 d' 9 3‘ v a a Y o
10180V d T A 199 151 alkyl lead N1FHauluiniuuusy nsuaruauuans lasvua
v v v
wasgudsuaeenluimemanoila1v 1iinu 0.05 mg/ (A.n., 2543; Hawley, 1981)
a o (O] 4

lugnzindagnadigiemenysdla 2 nsie neoisuazmsniele
d! o'J = a 1 d' q'/ Y 1 1 ] v =R LY
F3laena lUnenmsmelafidsuageanin iweaznudrgsrene daulvaazdvdaodnu
< A Y A A o 3 1 = o
wadeauasudrazaululauiniae sevasufedyu nduszuninszae ludamiz iy

v Y

nizqnuaziduny TagluauinfvediUsmanzn 0.25 nsuden lanSuvesiminga 013
3 a A Y o M a ] a 1 Y 1 = A Y = o
Wunwile 1asuazduiuszavilnaluitane laun eewnde aau'ld o1deu Urarn

9y dy a =) A v o 9 = a
N1INILANVDINAINILD ANDINIT AN 1UNDI91NAZNITAYI1INT 5198 Ty Tnatiuves
< A o o a a @ a o A 4
Aol 01MIoNNIA Haoa tasiuAadng TaenaldUsuaagnansteneuyud

1 1 Q 1 09‘ % QJ H =% QJ

ansaazanldlaglinadunseianiny 120 me A1imiingd 70 kg (Toudnd wuzira

,2543; USeya1 Yayaauil, 2544; Forstner, 1981)

2.2.2.2 NOIUAY
I =S 9 (] [ = 3’ o
nowauiluTavizduasduogluny 1B 10901519519 Uiavozaow 29 11Miin
1 1 o I
DZADN 63.54 AANMDNTUNIZ 8.9 JAKAONINA 1,083 °C9A1ADA 2,730°C innumiionilu
] =R I 9 a3 1 =\ ] F YA
1 annsepathuduvazfnluuruineg fanveusalumsth iihwazanudenlda
= a % 1 A 9 09; a
¥ AU onFatu 2 M Ao +1uaz +2 nowwasnu lanslugusigdase luglaisisznoy
d o d! = oy Y= 4
aaolsa daula Tuwsn salinmannsolumsazateirlda vazlugUmsdseneums ven
o ¢ W ¢ & ' H a Yo a
loason laq oon'lad 4alvd a4 luazaei nsuniuauuanis lasmuanasgulsnuneaas

Tuhmzaeila 13150y 0.05 mg/1 (A0, 2543; Hawley, 1981)
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2 Ao d 1 Y A A 2 s P
nowaudusanduiuaemsadedluTnadu Wuesdlsenovvoaou las
a 1 . . [~ 1 09;
WAOYIA 19U tyrocinase acitodase 1HuAU Noaud1gIenmeldninsemsuaznmsnely
= a a 9 A o Y] A 9 dy
Taogaduusnumuauosuazazay Bunniidu la aues wale sesasnfendile nszgn
9 an Y 9 A Aa A (A
wazi Tuaudnauanududuveamsumsludontszana 1 mgl lumavgailsuansuag
1 9)::' o a A [l 1 09/’ d A A =
FINIUNATIB TABIRMIZANANAUTAKTDOHTEMINNIAINTIN ADDIINUNDINAI I ADAIDY
3 ~ o Y a a ' Yo a Y
2 mg/1 lwdamsnnvianeauasiiliinalsalatine1e uarin lasunesuaanuanudesnis
= 1 = =l =\ 9 [ g’ o d'i d'i Y =~ s
wlioimsoowmwae Noudsbe 199329 thniinaa e s aauld 01Reu yniden gaa1sy

A A o

Y A 5 a g @
yavygIAn ﬂ”liﬂ”lfliﬁ]tlﬂ%%%ﬁ]il@gl}u%"lﬂﬂ ﬂ’mmuiawmn L‘ﬁ}ﬂ nuaaa 1WUoNNIALAZ D19

ideTiala
msmanEUeIneasinnanIng i Tavesiadu Tagmmwiziu Tudauaiy
M a {1 -4 rTa o ' ' o
(Mo) Tae ldSunamewasisumenysdamusaazay 1d Tag hinasuasielauniny

100 mg A0 IM1INA2 70 kg (Berman, 1980; Forstner, 1981)

2.3 Thaneau

1 @ { [ 4 {1 [ ]
ey (mangrove forest) #1809 deauirnilsznoudronug dndaulnajduld

Y Y
=

1Y £ 1A i c;y o = S £ o ~Y Aa o 1 ' A o
LT muﬂgummﬂwmmm Weflanzariean sulvusnanlimzanivadduyieinimea
dg’ A = [ A d‘ a a Y a d’ [l 1 T A [
VUGIFA NIDNNIYO mﬂuwwmmiamigmﬂﬁ”lﬂﬂ“luu3nmmgﬁxmmmuﬂuﬂumm

4 v J a

9 dy A 1 £ o A c?/‘ = [ @ @ A J a c?/l
Glumﬂmmﬁﬁewvumaauqu FIFIANNTHUNANUTNAUT N VTR IazauUNT o IuvT MUY

q

Y

aro Thanaululszme InedwInajlszneudeiug ldanalnang Rhizophora) iiu'l
o w =

1 Y 4
drguagil Idanadulzduogare aatulszme InedainGenthaidadian "thInsne (@iin

ﬁ’ﬂ‘]eli!,!i?]jﬂ, 2541; Kathiresan i8¢ Bingham, 2001)

2.3.1 W Iithaenau
o oy Y A Ao w 3 1 ] 1 4 .
Wi aeauveslszma neyiaddidgiudiulvgjodluaed  Rhizophoraceae
) [ -4
Taemwizana 13110909 (Rhizophora) ana Wi 11154 (Ceriops) uazana'liion (Bruguiera) Wug 1
4 J o o 4 J
1123 Sonneratiaceae aun Idi luana a1 uazdumu (Sonneratia) Wug 18111297 Verbenaceae
. a o ¢ s :
Falsznoudae i luana lduaw (4vicennia) vaeviia uazug 1111129 Meliaceae %91/52 oA

I8 uananzyunazaziu (Glocarpus) (Santisuk, 1983 $190aTuaiin dnwsuia, 2541)
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2.3.1.1 Iﬂﬂmﬂ‘lﬂ?‘iiy‘ (Rhizophora mucronata)

' 9
AA o

a a by ' <
WmJmmnmmﬂamw?mﬂavlqmmmmmumuﬁuﬂmzaznmanum
A Ao I 1 = A o A A < 9 o I YA 9 =
AulanyaziuausouLazan aal LLazuﬂaumuuﬂmﬂmm Lﬂu”lmummmﬂﬂmm

= ~ 2’ . A A o Y a
‘U‘l!”lﬂclﬁiymﬂ’ﬂmq\i 30-40 W. USINUUUTINAIYU (stilt root) (gﬂ‘ﬂ 2.5) Taolianyue Ingwsanu

v
=

Vo & J 3w & A . A a
Tunitugdyunin luenniwazidlutdu aonoeniluge lnauu vivipary o #aivenumezh
Y 1 9 £ 1 dy A T2 A 9 ] ldi‘ a = g‘ Y
Hneguudu Fawamiartieunidunzrganinduuiasginuaunioass lawnszueaimg?

n3y@uTadund e 1y

2.3.1.2 uaungia (Avicennia marina)
49; AAa 1A = [ oy ] @
wonn lufiunauausen i Auantunsie Tanunumuaednmmimiud
a { [~ =] @ o3| '
pazdunadouiulslsauldd v ldiuduvmaan Sauge 5-8 u. Tanvuziduny &
= ) - A a a o
52005141819 (pneumatophores) (317 2.5) Taofianymeasyiununilodraulunuidmin
5oU9 Sduaziinnmenulszuna 1020 4. 5301 1e 1919511910 cable root 130 horizontal root

o Y A [~/ A o Y Y
AN UTVIDUINUANUDY Nauaﬂ‘ymzﬂmﬁlgﬂ‘ﬁﬂfﬂ

2.3.1.3 Wamﬁaqmem!m (Bruguiera gymnorrhiza)

Y H
A A (2

1 Aa [ :’ 1 09/’ 1 (]
wuegluduauniwazinandiensiuens daulugiiuiuing
1 I o ] {
ngu 1 Tnena W ldeuduiinnmgs 25-35 w. S5nuuudnbuzadien (knee root) (317 2.5)
9 AaA o

'dg/ Aa a o ~ c?/l Y an o 1A I =
TWﬁﬂJ‘LﬂJﬁﬂﬂW’Jﬂu A1 UNTA G1°]Ji ﬂmﬂﬁlmmamu ﬂ1ual,'1J3Jﬁ’LLﬂQ anHUZIAUAD AoNUFLAY

Tasoonasnnaoail

2.3.1.4 Jsauaq (Ceriops tagal)

E4
o A R

4 @ o < 1 4

wovmlgdusuldaidms otwduih T ssuasdru du'ldnnaninves
U dgl 9 Aa A I A é’ A A 2’ [ =
Thean nazasaduldlunduavunlaniwiunsa nsenuninisszuieii hinosd
[ YN 9 3 K a a o Y Il
dulfsudusmadnismianale Tauge 1525 w U5 nIDUaIENLAA1881 (knee root)

N A d v d v ]

(317 2.5) Sraunaudailumdsuanties isouseaii lumumind@deudy lunniigyly aeni
da (fenla aungd, 2536; aiin SnuIUA azANE, 2539; WuAS 1eds uag diin Snusuna,

2540; Aksornkoae Sanit, 1992)



A4 A7 ~Ndla

() sEVUTINNYIINTIETY

(A) TLUVIIALVUSNHAEAZ N

51 2.5 szvusinelavesiug Idmsaunlslumsnaass

D. &

nu:

Lewis 18 Vu (2000)

Q
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2.3.2 nalnmsdernuvesMweandnuluiug liveau
Brix (1993) 81399411 Crock 118¢ Fennessy (2001) Na1331 MIdMIUMEDDNFIIU
maqﬁufllﬁ”luﬂW"mmm‘fmﬂuﬂa"lﬂﬁwﬁaﬁv‘iﬂﬁ'ixuuﬁ?uﬁﬁm‘;uﬁ&uﬁﬂ5$§w§ﬂ1wqﬂu
msiaiude Taona lnmsdauiaesndnuizfaidmsnveaissiou lenticel Vo4
517111879 (pneumatophores) MIAIFIUMFAINA1ANAANTEUIUMINIVOINCY (convection)
1YY non throughflow convection na1IAe Lﬁaﬁwﬁuﬂaﬂ«?gﬂuiuiwﬂﬁﬂf%aﬂawmmﬁmﬁu
ﬂ1:i"uau”lﬂaaﬂll«w‘{fuxqaﬁmﬁaqfn1ﬂﬂ’Jmﬁummﬂmmmm%%EJG] andaq nazifierag

A iy o s ¢ Ty
pongnuluoimeav: Tnadigszunsnkium lenticel oduaisvoulasonlodsangiin

[ Y '
iiee9InANNALIMAIUAINIgINNIANUAUDIMANMY TusEUDTIN (319 2.6)

H [N a [ 4 U
51]‘?] 2.6 ﬂ’lﬁﬁ\‘]W1u@@ﬂcﬁmusll’f]\‘lwuﬁulﬂﬁlu‘l]r]ﬂmau

U a
i
a2 .

NN Brix (1993) 919891 Crock tag Fennessy (2001)

2.3.3 auluthyeau
a 1 3| A A a @ A 9 oy 1 [
auluhseawduaunnannnsnuonvesaznoui launuiinnumaniag
Y
HAZMIANALNDUVDITITHYIUABETUNIAN AADAIUMTAAIIAIVDIDUNT IAITAIUTI

SLELNANNUANAIY AU (AN SnmIuiI, 2541)
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F4
anvazauluuinaudwaunaudnde sunetuuran JanTanysys daulvg

Y] 1

8. a | . : : : L&A ‘
Lﬂuﬂuﬁgwﬁu (Tha Chin series; Tc) i]ﬂ@galu hydromorphic alluvial soils FUNAINALNOUN

k4 Y H
o o o A A

{ ] @ 1 a y 3
Wnzawanmiuon ammiuiinuliansag s oy ianuaatutiosndn 1 % augatiiu
A A g‘ 12 =< 1 c’o‘ Ao dy a I a ~ A A [ 1
Aunszu1e1 e Msguuvenitamd eduwiludumileinseausudunsiendla ua
a I a a ~ 3‘ 1 = a 1 g’ a :/' A A o =
ausnauauay TuusnansuimeanIvawazusnat il ausuuulaaumi

~ g’ < 9 1 Aa 3 [ I~ a A T A A = I 1
yailsembhnaianios dauausuaaduauaulamunnsemnluer anuilunia-a1g

[ 1 I~ 1 ~ d’o' [ I Aa < @ o A
91194 7.3-8.0 uaathunan Uanwgananysaldmazdaluauauda (Noad1319a1,

9 = a A 4
2525 9190911 NITWUIY ANTNY, 2543)

2.3.3.1 ;e ninsluauthinaay
S a A A o [ A ) 3 o
mINlTuasme I nmeane vl v uulumsinyianuauga
a 1 a (1 [ 9 I [ A
yosszuuinathmeny smens luauthmeomuansauuslaiu 2 Ysznanlugq fo
1) smenstszmnetunioats laun lulasou Weaesa T uamou
= S A = 1 1 d" 1 = a
uaaFen uuntiFey uag lsaey arulvysigermislszmntiluhmneauilsunagane
4 o Aa (a 1 ) E 5L N v o w a a
sndn luTasnuuazeavesaniilsiunoudied Jadniuiladodnanmsnsydyulaves
A 1 1 d‘ a = d’ o @ 9 1 g’ g’ d‘ 1
Wyluthmomu unasiuvessinemislszmneiuniodisndinny laun thdu 1 lvariu
Y
UHUAY AUAZNOY 1INZIA 1ANIFE08RA1VBI0UNI8IAY Tulhmeai
a = . . = a S
2) 51901131 3ZIANBUNTEAT (organic detritus) WG 519O1MI1TOUNTI
A~ 9 o a A Aaa [} 3 T L] a S
NUAuANIaNINNaINFI Tagiiudunouaieeg lunsdesaaislasgaunidsigoinis

Y i <3| ! 1
Uszniiniieldilu 2 gilfe arsuviuaesiiivinaiszana 1 Tuasouniounnii (particulate

] '
A o w

< 1 1 {
form) tagasuvIUassRivIa@nnd 1 luaseu (subparticulate form) unasnuINd RV
5190 1MsUsEInneiuNToasl 2 1A Ao unaenuIINeemue (autochthonous sources)
Y U 4 A == 1 d' Y 9J 9 A a d'i
1dun unasdaeuiis laezaou vuaiiEe aavsenmzauduwld 590 19 uaziswiaouq Tu
Thaegau taziviannAteuonil ey (allochthonous sources) atn asuuIuanslu
g’ { 1 c;y o a [ q:: o J {
i Inaunnnunaaid 513 azneuanINMsAaaNzRas VU FINASLAZ TAIN

I o A a v Y
@guu%mﬂms@iumm (UN 9NYILUNT,2541)

2.3.3.2 MInevauesvasaantInnuanluThweau

a 1 3 v o w Ao I A AaAa 1 A a
auluthmomuduildsdagninanedausialuimeomau ieennau

a a

[ 1 $ ' 1 a [ 4
LﬂULlﬁaﬂﬁﬁﬁN‘ﬁWQGWﬁ'ﬁ G?\‘]“lf']Elﬁ\‘llﬁﬁufnﬁL%imlﬁﬂjﬂmﬂﬂwuﬁqﬁ%Wﬂlaullagﬂi%'ﬂ']ufni

o

{ ] 1 a f( a
nasugilueass1aaee Tasgaunsdluay (Pezeshki tazaaiz, 1997)
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v Y
Tugaanauegluaaiwiminds Usunaeensiaumsluauazanaiodis
<3 A = ] a 1A I Y o Y a A
5951 esmnmsFuiuvesesngwunnemeasgawdull1den ¥lddsznnsvewuaiise
Tuaulasunlasly Ae Sruaunwaiiis e 15eondnu (acrobic bacteria) aAasa U WILIDANIS B
{ ] a . . A 1 I a A o W 3' {
' l1il¥o0n%191U (anaerobic bacteria) AU 1HumalHdszanTammsthdarindonewnlas
i a 1 a . < o a o J
) wazidiofued lunz 15eondiau (anaerobic) Hunannue azsilding laTasouda v (1,9)
' 4
azanluunuiu (Mitsch 1182 Gosselink, 2000)
@ J %) { M a U a a
lelasuda s umaniny 1aia 1) luduazneuthmeauiazisnina
1 ) an Y 9 A A A (A o 4
ABMIRITNTFIANAzNTNTIwURInal lanean AominluanllsuulaTasudaliags
= Y 9 Y a a A () [ qg.: a a = 9
tinaldnd ldmaeimsthnlulla mstanasuimesanas aiumsnsgyanInlanainie
) .
Lﬂuwaiﬁ'ﬂé'ﬂﬁ’maiuﬁqﬂ (Youssef 40 Seanger, 1998 819041 Kathiresan 11z Bingham,
Y
2001) UoNANH Kryger 1A% Lee (1996) 9149411 Kathiresan 1182 Bingham (2001) 5189141
o Y o S ¥ =< ] a PR
FINVOIWUT 1XANA Avicennia amnsnazay lalasmudalia lagada 30-40 1velsumid
[ a A o 9 s 1 I a @ 4
o luAuaznouTaesow vaiziwus liiana Rhizophora munuasanui uisveslaTasiuda lvd
1w J 9 I o
1&@namiusg Wiana dvicennia uamaaz dilalasudga lild Tusiniisernsi Iddisaie 14 mnsin
A Y a dl a [ . 1A d?
wielvvesiiagninagualean 1ilee91nn13 MiaveIeonFuA1Y lenticel 92 TuinaTu
{ A 1 3 a 4 3 I a 1 a
lunsainauluthmeawduaunisvows sadluauiiilsnuunadou
o a o a < v o w 4 o
(Ca) gz lndSumend Isedwaluamiuilitedine iesnnees Isdeaaszgn

= a % Y o 9 a a v Y Y
LLﬂal‘ﬁfﬂNiu@l%ﬂ@uﬂuﬂﬂcﬁUq? ﬂWiﬁﬂ’]ﬁ!fﬂimeUTﬁﬂlﬂQWUﬁ‘ulll“]ﬂfllﬁuaﬂaﬂ (Koch 18¢ Snedaker,

1997)
2.4 ANNAN

< I = a <3 . A A (B =
AN (sahnlty) HUNIYON ‘]Jﬁiﬂﬂ!ell’éNGUfNLLGlN (solid) ®IDINABDLUTHN TﬂﬂlﬂWngcmﬂﬂiJ
4 A 1 g’ a a3 ] oy @ o 1 [ o 1A o
ﬂﬁ@uliﬂ (NaCl) mzmaag“lum TﬂﬁluﬂNﬂﬂLﬂuﬁuﬂﬂuWﬁuﬂﬂl@\‘lﬁﬂﬁﬂQﬂﬁWﬁlﬂuﬂﬁﬂﬂ@ﬂIﬁﬂﬁﬂJ
Y 4
o vIedInluny (parts-per-thousand; ppt) (uhmg ANTITA UL TITIWU TUAT, 2528)
1 v A 9 . 4. 3
Lmi"lwuuuﬂuﬁl% practical salinity unit; psu
< J . < Jq a . . < y
ANUAVUDIUT (water salinity) tazaNUANYei luau (soil water salinity) Wuileve

o o a a o Y A a a o Y v W
drnnlumsnsaanTavesiug Wiveauie mansayaulavesius Idvzulsunfuny

9
=< o

<3 4 I { o cy 1 1 a 1
ANuAL esnInANUIANR U Idmsdudenimaz i 5196199 USNUTINVUBIY (root
. [~ 3 [~ [ J a 4 a
hair) 1w 14/ 1dennvu Wumalimsdaunszivaanatuldtiasad (Clough, 1992 8198911 WUIT

Llﬁ}ﬁgﬂﬁ, 2541; Lin lai¢ Sternberg, 1993 $19991U Kathiresan t1ag Bingham,2001)
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a < g’ < g’ A Ao 0 Y Aa a Y
Tagindnnuavvesiuazanuauvesth luauniusg Idnoauansoniy@y e 14
1 [ 1 =1 [ A 9 = a (% 9 1 3
A10g1U¥IUABINY AD 10-30 psu (De Haan, 1931 9190911 ailn 9nu51n2,2541) uaanua
oy a { @ a a Y] 4 1 1 [
yourh luauiinnnzaunumansy@uTavesiusg ldaneauiin1og1usae 28-34 psu (Aksomnkoae
Y = A o ] & = ' '
oA, 1989 619091 aiin onpIunI, 2541) Fanmsanymu Inamelulvie) (Rhizophora
< L oAy < 2 a . y =
mucronata) 17 UNIN stenohaline ﬂaﬁmmimmmmmuﬂuﬂuqq (Schimper, 1903 91904911
a @ 1 [ < 3’ a
AN SNYIUAD, 2541) AIULAUNLIA (Avicennia maring) VANINUNUADANUANYDII LAY
Y 1 Y a a 9}3 1A A < <; = A 9
TaTugaende ewsoniyaulalaawausnuiianuaudsudege njonlssiuld
{ o o 1 < 2’ a
TuvaeNWIMWIquABNUAS (Bruguiera gymnorrhiza) 3$NAMUNUMUADANUALYDII AN
] a a a { 1< 2’
5213719 10-20 psu taz 191159189 (Ceriops tagal) winpanTald luusnuninnuauvesi
TuRuganin 30 psu (Jordan, 1964 919011 aiin OnwTUAI, 2541)
1 < = < [~ [y, [ oy, WMo/ ]
9819 15na1wnsna A miuiladod1AgueaniInszaienazn1THLILUNUAVD
o SN Y qg/’ [l 1 A I A ) I~ 1 a a [/ ==
Wug lWmoauiulilywszmaodudssududenisnigay Ta uaidwwiizamdudl
a a 1 1 ] 1 e 1 a a (%
BNTNaADMIAANILAGIVDINUT 1A 1991 (Macnae, 1968 819091 diln Snusuna, 2541)

< 1 o ) 1 o a a
u@ﬂil”lﬂﬂ'J”I‘JJLﬂiJﬁ]gﬁflWa@ﬂWUﬁqﬂ%Tﬂlauué)?ﬂQﬁWa@@ﬂ”liﬂ”l'i\‘]“]d)".]@]uﬂgﬂﬁ]ﬂiill"l]ﬂﬂ
v Y

a A SR 1 1 D o w oy =i dy =} = Y
ﬂau‘ﬂiﬂqﬁﬂ\iWaIﬂEl@]'i\‘]@l@‘]J33'6"”’]‘.ﬁanﬂ'li‘]JTUﬂUHﬁEJﬂJ@Qig’UUWH PYUUUNIUDNANY

E]

2

o < 1 o a 1
Tag Tam (1998) l@vimsdnywavesnnuaedIulszmnsvesuaiiGeluauihmeau
1 oy =S @ S A Y] < 1 a =
Tagdosin@edunsznnuseAua AN 0 1ag 15 psuadluimemu 2 U5Y wansANy
Y
wun aulutheaune 2 vsnaaunsaiiasg lulaseu woawesa nosuas deanzd
=\ oy = Y 10 iy £ 3 a dl 9 a 19 9 a a a
uazuaaionluivde 18 uasnnunuaiiGensatian ldeengiou lildoondou luas W

A A = a a a A a 1 a AY Yo g’ = I
UUANLTY L!ﬁ$ﬂulu@'iUl“V‘I’éJ\‘]LLUﬂ‘V]Liﬂiuﬂuﬂ1%1ﬂlﬁu‘ﬂilﬂﬂ!ﬂtlﬂﬁﬂuﬂﬁ‘ilﬂ’ﬂulﬂu 0 psu

£4
] % an

A A 1A 1 AN Yo =\ < (] A v o
1J1Ji3J1tuqqm1ﬂmJwwlauﬂulmuun’c’fEJﬂNMﬂu 15 psu 9YWUUITIAYNINTDA

o

2.5 nalnmsihiarinae

2.5.1 lulasau
2.5.1.1 ua MU Tnty (ammonification)
I { { A I
Wunszurumanadmnmnalasuaissunie luTaswu lidlunen Tudle
£ A 1 [ ~ [ dy El a A A Y L [}
Faumsaosnasnuesnun TuunsanasnuiazgnldlaguuanGemenisasuyad v

AIFNNS

amino acids — imino acids — keto acids —» NH,
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A a . . . L o a c?/‘ a Aa aa J
1390191 A reactive deamination G]fwﬂmﬂ“lu%uﬂumammmm

amino acids —— saturated acids —— NH,

a

J a { a J ay
nszuuMstnaluginteongoulasgaunsdwinen s Inia (heterotrophic)

Y 1
1 o = =

Y 4 [ ]
1%V Pseudomonas sp. W Proteus sp. A4 W IUszuununguiniounisongudnsiiveu Tuile

a

s

2.5.1.2 Tun3¥n%u (nitrification)
[~ a o = A o A ~
Lﬂuﬂwmumie’aﬂmﬂ%umﬂmmwvmmmﬂaauuaﬂmuau%a@uqﬂ
3 =\ o I 1 Aa Aaaa a d? 091’ g’ A 09; a
dulwasnlaed ulasniduasszninatvesmsinalgnie Taematuluguimsiosuau

d'd a a A a (% Jd :/‘ 9 1
NUDDNHRULUASUINIUIDUIINNY NITDDNFAFUUN 2 YUADY llﬂllﬂ

Y
Tuusn Ao mseondasunen Tution losou liidlululash lasuuaiice

Nitrosomonas sp. AITUNT

NH, +1.50, ————»  2H +H,0+NO,
3 ~ A Aa o 4 I ~A A a
TuNeod Ao MIvondaruYed 1 lasn lhiluluasn TasuuaniGesiia

Nitrobacter sp. ANAUMNT
NO, +0.50, —» NO,

' <] a an o v A an [V~
@fl'l\‘]vliﬂ@]'lllﬂ15lﬂﬂﬂ3$ﬂ'Juﬂ’lillu@]iwm%uiﬁllﬂﬂﬂlluﬁﬁ'%llﬂ%uuﬂ!ﬂu

' v
A 19

g o L4 dy [=)
ﬂﬁvlﬂﬁﬁﬂﬁluﬂ']i‘ﬂ1ﬂﬂ1u1@il%uﬂl@ﬂi%ﬂﬂwu FUUUNSY

Q

2.5.1.3 aluaSTia%Y (denitrification)
Funszvumaasululasiuas lussa ludluma lulasou nszurums

4 Ed

Hinnavuluaandeendioulaenuniiise Pseudomonas sp. Wag Micrococcus sp. ASEUAT

2NO, —» 2NO, — 2NO —>» N,0 — N,
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2.5.1.4 M3seIvevo NNy (ammonia volatilzation)

WunszurumsivenTmilogmiasuzillihiufsuazilanldosg

vy v
Aa o K

Y
VITYINHA TﬂﬂﬂﬁflﬁJN”I‘L!ﬁ”l!,!,axﬂﬁﬁﬂN”I‘L!“’IJBQ?J’JEHHﬂN’J‘L!”I‘U‘L!QUiifJ”m”lﬁ NITAINIUUDINID

Y
)

o w dy d'l 3’ = 2’ Ja A d! 1 (% 3’ a A d'z:
i’]”ﬁ]i,;]ﬂil”lﬂﬂil!iﬁﬁﬂUW‘L!TH;?J“LHW]SNLLUUHTIIWQGLG]W]@M%Q@]N TJLLTJ‘]_I‘LH"I,‘WEY]_I‘HW’N]LWIW’JU

o

@ Y dy S o W Ao dg’ A 091 =
NNﬁ@]ﬂAlﬁllﬂﬂ ﬂﬁg1]3“ﬂ15u@1ﬂlﬂuﬂ]iﬂ1uﬂllujﬁﬁlﬁ]uﬂﬁ1ﬂiy1U§$uuwu1/]6];1]1!“1/]flll

Y

o
Y o A 1 I 1 ' a 09;
aﬂuummmwmﬂuma—mmqm”l 7 HASQUNIUUDIUIGN

2.5.1.5 M3QAAIVOINY (plant uptake)
I a 1 { a I a
Wunszuaunmsnmeiiineiwasusiunse lulasiouldidudunse-
Y. 2 = . ¥,
luTaswuioimdiuilu building block veswaduaziflowony Taesil lulasiou2 31 fio
=~ a A = ~ FIEY v A
uon Tudlew losouuaz luasn Tasdnaivazaaduuen Tuiion looouldaninluasn iiosan

~ ’ Aa ' v A Yy v
u’aﬂmuﬂu"leaauagﬁluﬁmmmcﬁmﬂmﬂmm“ﬂ ﬂﬂlﬂuiuﬂimﬂﬂﬁuﬂﬂllﬁuu‘u’E)\ihlumﬁﬂqxi

=<

1 = A Y 1 Y X a Y o J
mmaﬂmuﬂu"laa’e)uwmzﬂﬂcm"lumm"lmmw (Boto, 1984 mmﬂu LRUITTUNITAU, 2541;

AN MUAIHYNT, 2544)

2.5.2 Woanesa
2.5.2.1 M3 115 laeiis (plant uptake)
I o w o { ] 1 o
Wunszurumsinienearesan lulynszuinmsndnuazwuldlesnin

E4 1 ) i1
Tagiivrzgaduneanesannaurmunusinuazds lduilomerioi U 15adawad o

' o Y (2 v 1 1 A A =
mevzgndesamaiilileaesagnianldesesninuiidiunazdiviimaeszonogh
xniy sinindunndsazaueaefainddayvesiie WoawesagUiisauisnii luly
UszTeani1d Ao lalalasnueala (1,p0,) Tulu'lsTasnueaa (HPO,”) nagloemla

(PO, (DA NMIUATIFNT, 2544)

2.5.2.2 miﬂﬂcﬁlﬂiﬂﬂau (adsorption by soil)

Y

I~ Y o @ (% { {1 o
Wunszuaumsvan luihaveanealuszuununginiuiionlasna'ln
4
MIRATUVRIAUIUBY

a <} a A = [V} <3| 1
1) ﬂiiﬂﬂl‘ﬁmmaﬂ (Fe) TQUIUIY (Al LpaLsew (Ca) Aumanulunsa-a1g

14
a A @ A

a A Ada A (a <3 ! < ! °
UVDNAUAD GluﬂimﬂﬂumﬂiNWm‘ﬁWJL‘H‘ﬁﬂtLa$E)$Qmuﬂllq\ﬁ"m“Vl\illﬂ1ﬂ’ﬂmﬂuﬂiﬂ-ﬂ1\1§l1

v 9

~ Y [ < Aa A v 9 a A (a
11Wa1141/\]6fﬁ/\lﬂiﬂgﬂﬂﬂ“]ﬂ_lﬂ’JEJ‘ﬁWf]maﬂlmzﬂzgmufm “lumqmmummmﬂﬂuuﬂimm

G

Y
v A 1

~ S 1 @ v 9 ~
‘ﬁ”li{]uﬂﬂmifmQQS’JNTNM’TI?I’J”IEJLﬂuﬂiﬂ-ﬂNE;N W@ﬁﬂﬂiﬁﬂ%gﬂﬂﬂ%ﬂﬂ’JEJLLﬂaLG]fﬂll
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1A o = . A = 3‘ 1 v o 9
2) ATAONT JWNUIFYA (redox potential) TUAN1ITNTZVVUWIMINYY N
Aa a a ° ° ] o ° o 1 I J
Usuaeondauluaudr mildasasnd InmuFsaaadias i ldainuidunsa-ans
VDIAUAIDY
a a A Y v A a ~
3) ¥iiavedau lunsanssuulsdiinannidivlszneuvesdumiengs
o 9 % [ a d' a =1 =
e ldanumunsalumsgadunearodavesnuga 1HoInAUHMNEINAINNNAINITD
Tumstanilasuilszguan (cation exchange capacity; C.E.C.) tazilsunaeymaus aumilen (clay
. o a aAa 9 =X a 9 w 4
mineral) 4 (ARNIIMAIYNIFHINN, 2541; Clough Uazaaly, 1983 91D RUAT AT, 2541)
d
2.5.3 A150UNIE
2.5.3.1 MIANAZNOU (sedimentation)
3 0o o Ty A LA J < 9 a
Wumsthiaasounsdndluveands lagialugdvealunaaisuvivasy

9
%

NINUA (total suspended solid; TSS)

2.5.3.2 mssﬁuazaﬂugﬂmmma%mw (biomass accumulation)
a { = 2N AN A A g A A
IABININ (biomass) HUIYDN N?ﬂﬁiﬂu"muﬂsll@\‘lwclfﬂﬁi"l\i“'llui]”lﬂﬂ"lil,ﬂﬂﬂu
o a I o ~ o a 9 <3| dy A v
wawmumammmsﬂuwawmmu Iﬂflﬂ1i‘u”l‘ﬁ1@3911’?1511&@]“%1?{51\1Lﬂuluﬂlﬂ@ﬂﬁ]ﬂ

NIZUIUMITUATISHUAI AITUNTT
6CO, + 12H,0 + light ~— C.H,,0, + 60, + 6H,0

2.5.3.3 Inalaladauazmmludiuda (glycolysis and mathonogenesis)
= . = = 7
Tnala'ladia (glycolysis) Muede nszuIUMsasuarslseneuasveu
@ 1 4 o a A J aaa a A q 9 a
navgussemaluguesnisuou laeenlud lasgaunsd Ugaseunaluaniizi lildeondinu
AITUNT

C.H,,0, ~—— 2CH,CH,COH ~——2C0,

a A . = A
mmiumucm (mathonogenesis) Y18 nszurumsiasuarsisznou
a S

4 ] [ =] Aaaa a Y ~ 1
asvounaugusseremalugiuesiimu (CH,) Tasyaunsd dfnsennaldaluan1izh Ll

Aa S 1 I 1 [ [ a Ay ya J o
fJ’E'Jﬂ‘ﬂﬂ%ullagNﬂWﬂﬁWﬂJLﬂuﬂiﬂ-ﬂN@glsluslﬂx‘] 6.5-7.5 Waﬂﬁﬂﬂqﬂﬂﬂllﬂﬁﬂ@ﬁ@a PNTUNIT

CH,COO + 4H, — 2CH, + 2H,0

(‘IQJEJ’Jiim maﬂuﬁuﬁ, 2543; Mitsch 1tag Gosselink, 2000)
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2.5.4 Javizviiln (ALNIUATNDIIAY)

=S

2.5.4.1 MIUALNDUIAN (flocculation)

4 4
A a K

Yy A v A <
ﬂixmumiumﬂmu”lﬂm:uamgmﬂiamwuﬂmmmaﬂ uax“lmz‘uu

E4 Y
o = =

{1 2’ A 2’ 1 I 1 a 1a
‘ﬁuﬁwmmauuﬁm’szmm umanutunsa-an USuaesuvivaey @Hﬂ1ﬂll3ﬂulﬁﬁ8’3

@

HazouNIeIongs (Matagi LlazAMe, 1998)

ERET)

2.5.4.2 M39AAARI (adsorption)

dyw a dal 1 . . a FIEY A
NIZUIUNTUNNUNAVUNDUNIANALNOU (sedimentation) uazmﬂ"lﬂmm

4

dy d'l g} = = A =\ =3 aS o a d' A d't:
ma“luszuuwumgmmmEmumgmﬂmﬂumuﬂmazaummmqﬂimmqq IUDINNWUNKY

1Y 1 =2 o YR o~ rfdyl . .
suamigmﬂmﬂanmmsaamﬂamwuﬂ“lﬂcmiﬂﬂﬂim;]msmmw electrostatic attraction
(Patrick sazaAMe, 1990 91adalu Matagi Lagnme,1998)

U 12 o L
AINNIINAABINLIN @Hﬂ1ﬂl!iﬂulﬂﬁ83ua$Taﬁxllaﬂiﬁ’f)@ﬂ]l%ﬂ‘luixﬂﬂ

Y v 9
A A

1 o @ % a 4 % o v w Y
Wunguiniisuazidengad Tangminytia lauauds (divalent) MUEIAUAIL Pb > Cu >Zn >

Ni> Cd muaey (Alloway, 1990 5’1@5@11& Matagi LlagADIE,1998)

2.5.4.3 MsanazneuAl (precipitation)

A o [ o w o d” A
ﬂ]i@ﬂﬁgﬂ'ﬂutﬂNLﬂuﬂjgufJuﬂ'ﬁﬁaﬂiuﬂ]ilﬂllﬂia‘Vig‘ViUﬂ‘lu5$uUWUV]
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9

Q
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Yy 9 1 v A 1% 1 A
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a @ ] 4 - J
Tuanm1iosngnulanzminzeglugldvesmsvea (co,”) lansonloa

1 Y
(oH) wazdalid s0.) Fesaunsaanaznowailld udlaneda ludoe liazaieii

v
Yy KR

A 3 ' I ' s J A
Lll’t]ﬂWﬂ’Nlllﬂuﬂiﬂ-ﬂﬂﬁlui$ﬂﬂlﬂuﬂﬁ1\‘l muiammﬁ‘umumzmauﬂﬂﬂmumamﬂu

A a ¢ 1 .
5$UU3J1J3N1mﬂ15ﬂﬂul’lﬂ@ﬂﬂvi°ﬁﬂq@mu (Matagl agAme,1998)
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2.5.4.4 mstaniagu)szq (ion exchange)

[

dyt: dg’ 1 di’ AAa S A A =\
NITUIUNTTUNAVUIZCHINNUNAIUDIACNOIUADAADYIANITIDOUNTYIND

4 o N v 3 = 4 , T
Faliszgan nvlessuveslanymingeliszquiniidesasseglussuuinunguiinion
A A a d? Jd A a A [ @
welimsuaniasuilszyniadunznounoaassanisdunssingazgadu levouvelargnin
Y 9 Y 1 + B 7 1 a dgj Y d'
PBwdeunutlandaselalasonlesou (H) senu Fenszuumsananznaiuladiionsnou
Jd A a A @ S A =
APAARYAY I DB UNTBINgNAIA NN INID TumItanasullssquiangs naznnmsaAny1ves
Alloway (1990) 8190411 Matagi tazae (1998) wunanuamnsalumsunuiveslavemiin
A ~ a J a g y . v o w Y v dyéi
Tunsdumiionviauouaueials 1ua (montmorillonite) 9nd 19U 1AA34 Ao Pb> Cu> Cd > Zn

AN

2.5.4.5 M3gaaalans1iinlaaias (heavy metal uptake by wetlands plants)
= ) AN TN N ) ~ & v
msgaatTanziiinluszvunuiguinney Tagisiuausonayula
TagnnmsAne Iy N luseuullsenn emergent 1ae surface-floating plant az ey lanzniin
137510 (Denny, 1980 8199 413 Matagi tlazaaz, 1998) taz Iagia l)anududuves Tanewiin
1 1 A o o w 9 o dyd o ¥ 1 1 o @
Tuduaae vesnsdnainu laaetl Ao 510 > a1au > lueeu > luun MUY (Mbeiza, 1993
Y X .
9199911 Matagi t1azae, 1998)

aaAa a U A v

2.5.4.6 ﬂgnsmaanmmw-sﬂn%’u (oxidation-reduction reaction)

E4
AAAa a

aaa 1 < a 4 o
Ugnserfiioninanennuilunsuaznisindeudisveslanzniin
d! d? 1 o t:'d a Y a dy d' ] g’ = d'd
Fauuegnuanziieangunazaniiz l3eendaulussuununguiivion Tluaagnll
a A A o Y A a J o Y
PONTIVU UATISY Thaiobacillus spp. 3R MHUINOONT lad PbS, ZnS t1az CuFes, H11# looou
Y09 Pb”, Zn" 1Az Cu” gniamldseeengszuy dauluannz 1¥oenginu loosuvesTangmin

AINAIVLINANITANALNBULAZIUAIAN (Matagi L1AZABLE,1998)
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1 a 4 adAa d o 9 A
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v Y
a s ada 4 o
M3 3.2 W”Iﬁlll@]@ﬂ!az?%’llﬂﬁz“Viﬂiuﬂ"l‘W‘Lﬂ

mniines B UANH
1. anudunsa-a (pH) @329 3MAa U 1AY pH meter
2. qmwgﬁ (temperature) 95299a0Aa113 198 YSI Instrument Model 30
3. ﬂ’ﬂll!ﬁll (salinity) 7529390Aa11 1a8 YSI Instrument Model 30
4. M3 19 (conductivity) a379 amAau N Iag YSI Instrument Model 30
5. PPNTAUAZAY (DO) Modified Wrinkler method (AWWA, 1998)
6. 1198 (BOD) 5-day BOD test (AWWA, 1998)

7. USuaansuvIuaeenaviva (TSS) | Dried at 103°-105° C (AWWA, 1998)

8. TuTasunanua (total nitrogen) Semi — micro — Kjeldahl method (AWWA, 1998)

9. uouluiey (ammonia-nitrogen) Phenolhypochlorite method (Parson et al., 1989)

10. luasn (nitrate-nitrogen) Reduction by cadmium-copper column (Parson et al., 1989)

11. Woeawosd T%Qﬂuﬂ Persulphate digestion follow by ascorbic acid method (Strickland L1
(total phosphorus) Parson, 1972)

12. 905 Isvlomla Molydenum blue method, Merphy and Riley (Strickland tta1g
(ortho-phosphorus) Parson, 1972)

13. AzNWAZN0UA4 (lead and copper) | Extract by conc. HNO, and conc. HCIO, (AOAC, 2003)
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[ o w 3} 09./’ { 091} Y 091} 1 1<
Nnaasd ﬂWﬂWaQﬂTiUWUﬂuuﬁﬂﬂﬁQﬁ 3,6 182 9 FIUNITU 4 AT Tﬂﬂqu!ﬂﬂﬂ]ﬂﬂéﬂﬂﬂa@qag 3

a Y | Y [l . Y 1 AxA
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a v A g 1 A A 1 & 1 A ya 4
au Llﬂ$V‘|ﬂﬁV‘lﬂiﬁﬂlﬂuﬂﬁgiﬂ%uﬂ'ﬂw°If DAFTIUNUITOUNTIUAZLNTIVUIN 0.5 YU, LW’Eﬂ"]f”J!ﬂﬁW%‘Vi

a g 3 [ qszl o a a d @
EJHTICE{EJ’JG]Q "luimmumwm WoaWoTanarua AZNaLNEWLAY AMNITMIAATIZH ALLEA

TAenan 3.3

M99 3.3 WIlAesadD I TIZER AN TNAY

WMIND3

ada d
IBAUNICH

I 1
1. anudunsa-a19 (pH)
3 ..
2. ANWAY (salinity)
3. M3 i (conductivity)
4. USnavnaoymaau
(% sand, %silt, %clay)
L a
5. 1U9AU (texture)
6. dUNI Eﬁ@]'q (organic matter)
4
7. TuTasunavue (total nitrogen)
8. wonTwiioylessu

(ammonium-nitrogen)
9. Twasn (nitrate-nitrogen)

10. WomvleSaianye
(total phosphorus)

1. eavesafiiudss Towidoiy
(phosphate phosphorus)

12. Az aeN0 LAY (lead and copper)

1:5 soil : water extract, pH meter
1:5 soil : water extract, glass electrode
1:5 soil : water extract, glass electrode

Hydrometer method (Smith tta2 Atkinson, 1975)

nieuiieunlesidudvesuinaeumaaufums oy
Walkley and Black rapid tritation (Tan, 1996)

Kjeldahl method (Tan, 1996)

Extracted with KCI at 1:4 ratio, followed by steam distillation
(Black, 1965)

Extracted with KCI at 1:4 ratio, followed by steam distillation
(Black, 1965)

Perchloric acid method (Jackson, 1975)
Bray II (Jackson, 1960)

Extract by conc. HNO, and conc. HCIO, (AOAC, 2003)
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@ @ =Y a [ 4
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3) 5WEIIILAY Taryniin
Y 4 1

Mimsanyrluriesneunisnaaes mevaimsiiaiudeniai 3, 6 uaz 9 Tay
3 o l 1 c?/‘ 1 = A a 1 ng/ 1 1A
nudedeluseu (Aaluseaaslaudalugh 3 veens) vazluun @ualugh 3 1neea

% [ a J o % {1 . c?/‘ Py
ae'll) veend 1l (Fae Saugninay, 2544) s Inudslunsy Gir dry) nduiluld
= 9 A y ] 1 o A a o A a J

aziveaAloAToalu SouruazuNIauLIa 0.5 uu. 1 leuNgumngil 105 °C e AATIZH U

Y a oA 1 a 4 ada d @ F A
W@Qﬂj‘]‘]_lﬁﬂﬁﬁﬂllﬂ ATUNITTIURDILUASIDAUATICH ﬂ\mﬁﬂ\i"h@nﬁ\ﬁ/] 3.4

t:i a 4 ana d o 1 A
13191 3.4 WITIUADILUDSITAUATIEHAIDYNNY

a d aaa d
NINUINOTF A5AIUNIICH
a a =

ﬂWiL"l]iiULﬁ“]JTﬁﬁUﬂx‘iW"lf
1. UG (height) SaTlae a5
2. 1 urguinaTa (diameter) Jalaonoitios aainles
3. 1IAFININ (biomass) Allometric relation method
519 IMIsuas laneniin
4. luTasnunavua (total nitrogen) Kjeldahl method (Jackson, 1975)
5. Wodawesanaviua (total phosphorus) | Ammonium metavanadate (ﬂi vlan HITULUN, 2540)
6. AzNAZNDIULAY (lead and copper) | Extract by conc. HNO, and conc. HCIO, (AOAC, 2003)

Y 4

2 J 4Ty
msnaaenstiannsaagyl llawunugizi 3.5

a ¢y aa

3.5 MIAATIEHIVOYAMIA DA

Y F4 F4
3.5.1 139 NOVAIVUANA NV DI UMW UTEADUNABDINT 9 ATI TAINI1TH
1 ~ a 4 ax ~ (% v o W 9 =~
ANRAY 1azANI YA 10e7T one-way ANOVA #152ADBd 1A 0.05 011101

A o

armand i uedniitedidyneadia amimaSemiouninaelneld3s Duncan’s new
multiple range test

3.5.2 mﬁ‘smLﬁsmmmmeshqmammmwﬁuﬁwﬁmﬂam wazlszansniumstiia
§103 USinamsuvuasuianua msilsznonlulasou mslsznoueaeda azia uas
neuntveIganaast Tasmsmaunde uazdnnzianuulslsuammmunsnaaeauy
randomized completely block design (RBD) two-way ANOVA ﬁizﬁuﬁﬂﬁ ”Iﬁﬁj 0.05 811103

1 o [ A o Aado = ~ 1 = YA
ANUUANAWNNUBY NN UITIATYNINTDA ﬂTI”Iﬂ”IiL‘]JiEJiJmEJUﬂ”Imﬂﬂjﬂﬂi%ﬁ‘ﬁ Duncan’s new

multiple range test
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3.5.3 1W/5UMsUANUIANAINYRIANTANINIENIN ANYBITIn0IMITIA TareniinAn
a 1 $ a 4
yoIauluganaane lagn1sriAuaas taziaszranuulslsiuamuupunIanaa
randomized completely block design (RBD)1a875 three-way ANOVA Nszaviod ﬁmu 0.05 1
=\ 1 o (] A v o ana d o = =} [ = Yyas
minlinnuuananued i ved1Ayn1Ieada niinsilSeuneuaunaelasles)s
Duncan’s new multiple range test
=~ = 1 a a Y 9 ] o
3.5.4 TaUMeuANNUANA1NUDUITYA TANINAIUANNG LA UAIFUINAIT LazNT
A = 4 9 1 A a 4
muyuLIaTInmveanal ldluganaass Tasnmsmiaunde nazinszdanuulsilsiuay
BHUNITNAADNLUY randomized completely block design (RBD) 1ae75 three-way ANOVA i
v @ o W 1 o 1 @ o w aa d o 1 {
szauladnn 0.05 Sndlinnuuenaunueditlsdnameana nimsulSoufeuaunae
Ta8193% Duncan’s new multiple range test
~ = 1 1 v A 4 9)
3.5.5 WisuiisuanuuandeiveesIae stz lanzininuvesnar ldluganaans
1 { a 4
TagMsHIAURae 1az1n312HA N 515U NIHUNINAAD VY randomized completely
block design (RBD) 1a@37 three-way ANOVA fszauiiod1na 0.05 H111nlin1uuana1anu

A o aa & o

ataiifeddanieada nhmanlseuifieuannaslas1435 Duncan’s new multiple range test
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wamsanyuazenilsewa
4.1 HAMSANIPUNINI

=2 2’ = 3} = A (o <3 = = '
msAnIgamwilndegusuuagiudoyurunilsoanuman Taslseumeuszsning
Y 9
Aamniiudenounaasy uazaauMnIFendInaasd uazlszanininnisiniiailod

Y v
fsuvauasenInua 519015 (lulasunudeaneda) uaz Tanzmin (azmnuneuad)

9
Yo A

annsoagyl il

4.1.1 qmmwﬁn’&ﬂqmu

mﬂmsﬁmgmmmwﬁuﬁﬂﬁaumamﬁ”q 9ns1 nut ﬁyuﬁmgmuﬂﬂﬁ (NW) &
Annaoanuiunsa-a1a (pH) 7.22 AR 0.60 psu 1155111170 1.31 mSiem  ponF19U
aza1e (DO) 0.00 mg/l 11 ToA (BOD) 28.32 mg/l SRS IR (TSS) 45.14 mg/l TuTas19u
Faviue (TN) 25817 mg/l ow Tantle (NH,) 10.910 mg/l lumsn (NO,) 0.033 mg/ womlo3aianua
(TP) 7.153 mg/l 05 Isvloaia (ortho-PO,) 5.002 mg/l Az (Pb) #1371 0.500 mg/l LAZNDAULAY
(Cu) 0.183 mg/l c?uﬁudwﬁuﬁmgwuﬁﬂ'wmmaﬂﬂiﬂfiauéffnéh mmﬂumﬁwﬁuﬁwwuﬁ
“l%’”lﬁ’pimmmﬂmﬂawﬁyuc?fmLamﬂﬂmwLmuaawumiwﬂjmm’i’aﬁﬂaiauﬁyn?mﬁaudmm
umﬁamﬂamﬁquﬁuﬂuixaz‘mq 18.5 . wdalasemsdnu3souaziaunduiaden
unanfnidesuiiounnnnsz 13

ﬁwtﬁmgwuﬁﬂ%’ummgﬁmﬂu 6 psu, 12 psu; 18 psu LA 24 psu “l%’ﬁu?msgwuﬂﬂa
(NW) 11l5uanuan Tasmsian NaCl USuna 6, 12, 18 1as 24 kg mud1au HaziANAzAI
Az NoAILT NN 2.6853 LA 5.3701 g MNEIAL FahidefiniongnaundsanuTuna-eg
117,24, 7.25, 7.18 WA 7.16_ aua191 ANMANININ 6.02; 12.12, 17.94 1Az 23.92 psu
audd M3 Ilihumindy 12.44, 23.57, 33.87 uag 44.51 mS/cm ANE1RD 1 ToAmNIAY 28.48,
26.89, 26.04 114 25.69 mg/l MUIAU NsuIUaRER AR 61.92, 78.56, 99.09 LAy
133.89 mg/l  MUAINY TuTasunanuaig 23.027, 26.196, 26.406 1ag 24.400 mg/l
Aud1ey weu Tudiominy 10.249, 11.194, 11.598 uag 10.265 mg! aud1ay luwasmminy
0.029, 0.035, 0.036 tiaz 0.031 mg/l MUAIAY Woaloariavuanify 7.622,7.770, 7.617 uaz

7.549 mg/l MudL 003 Isweanlamiiy 5.304, 5.430, 5.314 1AL 5.275 mg/l MUSIRY ATHI
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110U 1.423, 1.223, 0.876 1A% 1.056 mg/l ANAIAY LAZNOUAUNINY 0.705, 0.847, 0.860
Y
o w 1 a o ] <3 1 1 @
1ag 0.689 mg/l MUAAY mu@aﬂcmuazma“lumu,?f&lnﬂizﬂummmuﬁmmmu 0.00 mg/1
~ = =} 1 1 ~ oy = 1 1
(M1519N 4.1) ‘1]1ﬂﬂTﬁ!,“IJ'B'EJ‘UL“VIEJ‘Uﬂ’JHJLL@Iﬂ@INGU@\‘lﬂWLﬂaElﬂﬂlﬂ1W°L!1Lﬁflﬂ’6uﬂ1i1/lﬂﬁ’t]ﬂu&!@l

k4 1
aza31aely one-way ANOVA fiszauniod Aty 0.05 uagnadouanuuana1a lao1435 Duncan’s

new multiple range test WU lulianuuanaedelivednynisana snduainisi i

v
o o

I a u’d’ 1 u’d’ 1 [ l o aa
AITULAY LL@%']J??JTEI!?H?LW'JH@@EJ‘VN“H?J@L‘VI1uuﬁﬁﬂ31ﬂtlﬁﬂ@]1\1ﬂuﬂEJNquEJﬁ”Iﬂ‘EUuTlNﬁﬂ@]
A ' o a v o Ny < oA A < £ A y
LL!i’)\ﬁl”lﬂﬂ”lﬂﬁiﬂllwﬁ11]?’1’313\]?(3\1‘1/‘!1!‘5‘11!1/]1\11J’Jﬂﬂ‘]Jﬂ'J13JLﬂ3J NAMIAND IBANUANTIVY uwaiw

1 o d? 9 1 a u’a’ A dg‘ I A 1
ﬂTﬂTiuTlIWﬂTQQslluﬂ']ﬂ ﬁ']uﬂﬁll”lﬂlﬁ1illell']ua'ﬂﬂV]\T‘Wllﬂ‘V]qqeﬂuﬂTﬂLﬂHLW§1$Lﬂa@UTQﬁ’Ju

anAeglugdasuviuany

4 3’ g’ H @ I~ 1 Q’l’ 3
319N 4.1 anmirdeuagiudonisunuANnouNAae91a 9 A3

wnn?maif NW 6 psu 12 psu 18 psu 24 psu
ANudunsa-a1a (pH) 7.22+0.09 7.24+0.10 7.25+0.08 7.18+0.09 7.16+0.10
Uil ('C) 27.72+2.94 | 27.7043.02 | 27.7843.10 | 27.84+3.16 | 28.21+3.17
ANUA (psu) °0.6040.00 6.02£0.23 | 12.1240.33 | "17.94£021 | 23.92+0.72
M Wi (mS/em) ‘1.31£0.11 12444072 | 23.57+1.24 | "33.87+0.88 | “44.51+2.29
PONFIUALAY (DO) (mg/l) 0.00+0.00 0.00-0.00 0.00+0.00 0.00+0.00 0.00+0.00
1iTo® (BOD) (mg/l) 28324827 | 28.48+7.21 26.89+7.15 | 26.04£5.97 | 25.69+5.78

TIUVIUADENIHIUA (TSS) (mg/l)

945.14+16.01

“61.92+17.97

78.56+22.18

°99.09+21.53

133.89+11.73

TuTasunavua (TN) (mg/)

25.817+3.026

23.20743.326

26.196+4.408

26.406+5.239

24.400+2.187

uon Tyt (NH,-N) (mg/l) 10.910£1.352 | 10.249+1.938 | 11.194+1.862 | 11.598+2.370 | 10.265+0.476
lunsn (NO,N) (mg/1) 0.033£0.020 | 0.029+0.017 | 0.035+0.014 | 0.036£0.020 | 0.0310.013
WeavleFaritavun (TR) (mgi) 7.153+1.478 | 71622+0.855 | 7.770£1.317 | 7.617+0.582 | 7.549+0.622
p03 IsWamva (Ortho-PO,) 5.002+1.050 | 5.304£0.567 | 5.430+0.945 | 53140312 | 5.275+0.559
Az (Pb) (mgl) <0.500 1.423 1.223 0.876 1.056
NOIUAY (Cu) (mg/D) 0.183+0.084 | 0.705+0.485 | 0.847+0.433 | 0.860:0.570 | 0.689:0.409

HuLme

12 psu, 18 psu Lag 24 psu auaay

' { ' { o 1 da ¢ 4
UAAIAUNAY ngmmﬁmmuumsgmﬂlmmamaﬁamﬁw 18 %1

H a H { (o <
NW (normal wastewater) fi® Wudequaund; 6 psu, 12 psu, 18 psu 18 24 psu Ao WnFeguruidsuldianmay 6 psu,

fdnusyudneie (uauew) Nuand iy tansaMAnAeIZHINAIANYe NI nde st etiTod Wi Tesun Ao 95 %
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4.1.2 pumwindgguiikiumsiaraznlesiduamsiinia

D anilunsa-ae (pH)

< 1 oy A A 1 A [l 1 3‘ =
AN uNIA-A19 (pH) Gumuuﬁaﬂau‘mamummaaagiumq 7.16-7.25 Uuay

@ 1

a I 1 d? a Y A @ A ~
NNl WU Glu“l{]ﬂ“ljﬂ“lflﬂa’fN?Jﬂ1ﬂ'J13JLﬂuﬂiﬂ-ﬂW\‘liI\‘l“llullﬁgllﬂflﬂﬁlﬂENﬂu 1D YAN
Yo o o < A IS 1 A '
ulﬂi'UuHﬁElﬂ’NlJlﬂlJ NW, 6psu, 12 psu, 18 psu L0 24 psu Nﬂ1ﬂ31ulﬂuﬂiﬂ-ﬂ1\‘llﬂﬁﬂﬂg
[ o w % 1 < 1
Tua9 7.74-9.00, 7.50-8.46 , 7.67-8.38, 7.71-8.16 Liaig 7.82-8.82 AUa1AU Famnnuilunsa-ag
g’ = v 1 L= B B~ 1 < 9 a1 1 Aa 3‘
GU’E'J\‘luHﬁ'EI‘ﬁaQﬂﬂﬁﬂ\‘lﬁ’)ﬂiﬁﬂjﬂﬂ“ﬂﬂﬂ%ﬂ@ﬂu’f]8llﬁ$uﬂ11ulﬂuu1@5§1uﬂﬂlﬂTWIH“VI%L'@
by { g‘ 4 & &5 1 ad J (%
‘]ﬂﬂﬂhﬂigm‘ﬂﬁ 3 (f’]ﬂ!ﬂ1WL!'I‘VlgLﬂlﬁﬂﬂ”li@iéiﬂkluﬁﬁ\‘l‘ﬁiiﬂ%”lﬁﬁuc] wenINurasznise
I 1 v  d 1 o 1 ry—"2 o v o g} £ A
Lﬂmmmmgsﬂyﬂwwmu HUAIDIAY UWAUNIZWUT HAZUUIANIDDUVBITAIUT HIU
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2) Qm?‘igﬁ (temperature)

Y H Y
gAUKglveiTINoUNAaLINANRALDE LYY 27.70-28.21 °C HNAENAY

U = a dgl = Y A [ A d' Yo 3} =
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4 M9 i lnlih (conductivity)
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(Y] o
AUNAIAL, 2543)
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ANUANYDIUUTIANWIAN NW, 6 psu, 12 psu, 18 psu tiag 24 psu nOUNARDI
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a <3| 1 a a3 ) 3} s [
M1319N 4.2 AN UNTA-A UNHY AN mxmsuﬂﬂﬂWammaﬂﬂuuazwamﬂam

wniines | yanaaea | viududeu Thidendanaaes
nages | Inamalulngy | sawmzie | Wamiwagu | Tsaas | Tidgniy
pH NW 7.2240.09 | °8.01£0.24° | 7.82+0.29% | "7.74+0.15° | "7.95+0.23" | “9.00+0.27"
6psu | 7.24+0.10 | "7.65+0.14™ | °7.50£0.09° | °7.69+0.13" | *7.8220.16" | °8.46+0.31°
12psu | 7.2540.08 | '7.9940.43" | ®7.67+0.15° | *8.17+0.56" | *7.82+0.18" | ‘8.38+0.40"
18psu | 7.1840.09 | “7.93+0.23" | ‘7.8620.17 | "7.74+0.14% | °7.7120.31° | *8.16+0.10"
24psu | 7.1640.10 | ©7.87+0.19° |“7.8240.23° | "8.28+0.23" | ‘8.32+0.18" | “°8.82+0.32"
temp NW | 27724294 | 28.66+2.72 | 28.50+1.96 | 28.71£2.29 | 28.70+2.55 | 29.22+2.34
Co) Gpsu | 27.70+3.02 | 28.14£2.49 | 28.39+2.84 | 29.10+2.33 | 28.56+2.03 | 29.48+2.31
12psu | 27.78+3.10 | 28.2942.85 | 27.7243.15 | 28.30+2.76 | 28.68+2.82 | 29.60+2.23
18psu | 27.84+3.16 | 28.6742.32 | 29.03:2.42 | 29.18+2.48 | 29.57+2.39 | 29.90+2.03
24psu | 28212317 | 2830+1.94 | 28414225 | 28.412.51 | 28.482.46 | 28.68+1.98
salinity NW °0.6040.00 | 8.77+1.50 | ©9.67+3.23 | ‘9.07+2.86 | ‘8.54+1.56 | “10.46+2.90
(psu) 6psu | ‘6.02:023 | “13.964336 | ‘14.1943.24 | °15.04+2.02 | “14.03+2.81 | “15.49+2.27
12psu | “12.12+0.33 | “17.19£3.69 | “17.32+1.53 | “16.90+2.22 | “17.46+2.41 | “18.21%2.15
18 psu | "17.944021 | "23.6943.05 | "22.7342.07 | %23.23+2.15 | 21.67+2.47 | "24.73£1.53
24 psu | 23.9240.72 | “28.69+1.69 | 29.16+2.40 | “29.18+1.65 | “28.36+0.75 | 29.31+0.94
conductivity| NW | ‘1.3120.11 | “17.5843.03 | “16.7245.54 | ‘15.7745.08 | 14.9942.74 | “18.14+7.19
(mS/em) | 6psu | ‘12442072 | 22.56+6.08 | “24.0145.58 | 26.77+3.65 | 23.66+5.28 | ©24.41+5.78
12psu. | 23.57+1.24 | 27.77+7.21 | ©29.54+4.57 | ©27.69+£4.40 | 28.69+4.46 | “29.00+3.29
18 psu_ | °33.8740.88 | "38.95+6.22 | °36.79+3.86 | °37.7143.72 | "35.36+4.14 | "40.53+3.67
24 psu | ‘44512229 | "45.13£3.07 | “44.92+4.88 | '45.52+3.77 | "44.00+4.28 | “47.21+1.63

NINBIHE HARIAIREY Lmzﬁ'aunﬁ;mmummgmmmﬁaafjwﬁ?nﬂiwﬁ 18 81
ddnpsyudneile (R fandai iraen ANz AR e iFe advfiiadh Sayfiszauanuieii o5 %
Frdnusyuunile (uanew) Auanmeiu naasnImuanmesznesiais edniiteddyiissauamiesi o5 %
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5) YSunaeendiauazaie (dissolved oxygen; DO)

Y H
USuaeensanazatsvesiugenounaaoIlaaaeInInY 0.00 mg/l

Y
@ 1

= S A a dg‘ S 1 9J o
UFTIHINAADI WU GlunﬂclgﬂmaamﬂsaJ1maaﬂﬁmuaxawqwuuawmﬂaumnwuuﬂs
L]

v
=

U
A Yo 3’ = a3 A (a a
Ao ¥aN 1asu1UTFoANAN NW, 6 psu, 12 psu, 18 psu 1ag 24 psu JUTuueenTGauazaly

Q)
Ay 1urI9 4.50-13.29, 3.50-9.72, 4.96-13.72, 4.80-13.87 Az 5.68-14.78 mg/l MNANY ¥
YSinaeendauazarsveuitdondimanssdiuluajiiareglunasiunasgiugunimimea
weatlszani 3 FadmualidTuiaeenduazaisiin 1u@1nd 4.00 megl (.., 2543)

(13199 4.3)
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o a 1 [ . .
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18 Fennessy, 2001)
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YANAADI didenou didendamaans (mg/l)

naaod (mgM) [Tnamslulvel| waunzia WanIgw Tlsuag Tainlgnivy
NW 0.000.00 6.4742.10° | ©4.5042.22" | °539+1.29" | "6.44+1.17° | *13.29+2.68°
6 psu 0.00+0.00 4.98+0.89™ | "3.50£1.99° | "5.26+1.49™ | “5.87+1.95" | '9.72+2.56°
12 psu 0.000.00 6.48+1.99° | ©496+2.52" | °536+1.32° | ™5.54x1.17° | “13.7245.20°
18 psu 0.000.00 5.94+1.14° | %643:186° | "4.91x1.15° | 4.80+0.93" | “13.87+2.88"
24 psu 0.00+0.00 5.6840.60° | °6.08£0.98° | ‘7.7622.30% | ‘8.93+1.47" | “14.78+4.66'
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6) Punailed (biochemical oxygen demand; BOD)
=) = = 2‘ = L = 1 d' Ll )
Ysuruiiledvetindenounaaedlanasodlusi 25.69-28.48 mg/l
& 1A o 3 dy I 3’ = ~Aq Y <3| 2’ A Ay Yo
Fawunianuauuls netiormduwwsizindeguruildlunmsnaaouiminden lasy
v ' 2’ Y A g} = a3 9 v o :’ ] ' g’ 2 [
Tagasesonnedai dszneudunaiguiindenunu P ludedrsenir lumiveu iudends
1 A A ~ Ao A 9 @ A A Yo g‘ =
naaes WU lunnganaaesdlsmuiToddawazlisinoudedunls Ao gan lasuiinde
I A (A = = A [l ]

ANULAY NW, 6 psu, 12 psu, 18 psu Liag 24 psu uﬂsmmﬂaﬂmaaagiumq 3.43-9.91, 4.78-
8.67,5.21-10.68, 4.67-7.59 1A% 3.15-7.46 mg/l MUY (15197 4.4 naz 31N 4.2) Fal5u
Y Y Y
i ToRvoninderainanoslunnyanaaosdianl WinuunsgILAILANMITZUINININIATS
dszan n. (@1M3ya 15350 #01uneIa aotudne N1HimMsveanes1yms 559amne vio

4 9 @ A9 R o YA (Y
YoUBNFU FUINTAT AA1A AAMIAITHS 03 1WeIsVIIA Tn) Fesmualddia ludmu 20.00
mg/1 (A.N., 2543)

Aa a o dfic - = AN Yo oy = <3

Uszansnmmstiniad led luganaaesn Iasumindoanunu NW, 6 psu, 12 psu,
18 psu 1A 24 psu NAUNASDY1UFI 62.14-87.48, 67.74-82.53, 57.83-79.49, 69.98-81.75 LAz
69.08-86.89 % muada dudlszansnmmsthiad lod lugeanaassignndt 1 Tnesmalulng)
uaunzia Waniguaenuas 1sauas uazganiunu ludgnie inundseglurie 62.14-
81.55, 74.74-86.07, 67.74-83.57, 57.83-81.69 118 69.98-87.48 % WA (A3197 4.5 uaz 31/9 4.3)
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T a 1 I 1 1 ] o aan
naaedag luanm i eendwuimzlmamuiunsa-aie egugie 6.5-7.5 ildlgasnlnalnlada
. A A N ana 0w A ad o a
(glycolysis) sazm T (mathonogenesis) GﬁﬂlﬂuﬂgﬂiElﬂuﬂ”liu”I‘].Iﬂﬁ”liﬂlmifm”ﬁijﬂmﬂﬂ

1@aau (Mitsch 118% Gosselink, 2000)
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YANAADI didenou didendamaans (mg/1)
naaod (mgM) [Tnamslulvel| waunzia WanIgw Tlsuag Tainlgnivy
NW 28.324827 | “9.9142.86" | ‘6.09+1.91™ | °4.18+1.99" | "7.76+3.47" | °3.43+1.62°
6 psu 28484721 | ©6.9543.97" | ‘6.61£1.96" | 8.67+1.73" | "5.9242.72° | ‘4.78+1.44°
12 psu 26.89+7.15 | ©7.23+2.55° | '5.68+2.19° | °5.21+1.78" | “10.68+4.35" | *5.37+1.72°
18 psu 26.04+5.97 | ©7.594328" | ‘6.26+1.46° | '4.69+1.93" | "4.67+2.04" | “7.2543.19°
24psu | 25.69+5.78 | "4.67+2.28° | °3.47+1.90° | ‘7.46+3.57° | "5.32+1.76" | "3.1542.11°
M319R 4.5 U5z ANEnm (%) matiniaiilod
YFANADDY Usz@nSmnmsinga (%)
Tnamalulnegy | wasmzia Wamw g Tilsauaq Tainlgnivy
NW °62.14+16.45° | 76.77£10.04" | “83.5710.40° | "70.83£16.12™ | °87.48+6.81'
6psu | “74.57£1550 | 76.66+5.51 °67.7449.91 | “7831£11.84 | °82.536.37
12psu | “73.1246.79" | 78.58+8.52" | “78.43+11.46' | "57.83+20.75° | "79.49+6.88"
18psu | 70.03+14.44 | 74.74:8.33 '81.7546.02 | "81.69+8.45 | "69.98+15.70
24psu | "81.5549.29° | 86.07+8.18" | '69.08+18.66° | ‘79.48+4.43" | °86.89+6.64"
Weme  uansAInge tazdnubeusinnsuvesiiedaiiing e 18 e

a

s s -
fdnuTIIEeile (1A AUARANTY LaAInNUIANANTYHINANNIRNVBWIIFY s 1eiiTsdAaseauAINeITL 95 %

a

AONEIUYNID (1UILB) AANA1INY LARIAIMIANANTEHINTIANY pdlitTod i RszAuAFeU 95 %
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7) dSanaensuvInaeaNnIviug (total suspend solids; TSS)
Y Y
Aa 1% o <
UTMaUE TN IMNAYD I UTEA1IUIAN NW, 6 psu, 12 psu, 18 psu 1A
24 psu NOUNARDINAURAUNIND 45.14, 61.92, 78.56, 99.09 UaE 133.89 mg/l AWAIAD F9
¥ N 2 4 2 L, 4 v A < -
FIUUMNIZAUANWANN GV ULaz TR 59 1HeanInmsdsuinaNuay Taen1saw
a 0o 9 Yo o . a 2 a v J A A4
NaCl 15maunn i mhianumuivuazanuriagy Inalinaihimsnaeunanad
v A 3’ = 1< g’ Y o o g} I A 1 1 1
Uszneudviimsguiindeuunih i ludesdrseniniuma 1 Au noullassasgyanaans
& b, ~ 19 o o Sy &
Wuwaldasuvruasel Tomaanaznouasgiuted1soai 1agaliu (Lefebvre tazame, 2005)
Yy o Ay Y= g 1 qa < o
#oANd04NY Park azame (2001) A laRnpInavesnNuANae LT InvowTuIuanslud
a { o w g‘ z:y ] J ) a wva I [ 1
Ugnsainldinia luasnluihinsnndedealadiaes Turtealfiiams unat 120 Su wud
o a P Yo 2’ Qy < A A <
AapAMINAAeIn IR NTalN 1451111 A NIIAN 0 psu, 15 psu 1Az 30 psu HUTUIAVOWA WA IUADY
Y
91134 3-6, 8-12 1AL 16-18 mg/d AWEIAY U ATsHaINAaI WU Tunnyanaaslilsuna
c?x‘ 3 =y v A AN Yo 3’ = <}
MsuvILasenmuadaaziinimlsge Ao gain lasuiudenufu NW, 6 psu, 12 psu, 18
v 1
psu 1ag 24 psu UAIEIIHYIUADININUAIR ABDE 111519 22.46-38.94, 32.99-52.63, 37.53-54.03,
72.49-91.73 11a% 69.38-96.54 mg/l MUAIAY (A13197 4.6 uaz 31N 4.4)
F4 Y
a a o w @ o I
Uszanimumsiniadisivanassnaua U 1aen AN NW, 6 psu, 12 psu,
18 psu g 24 psu UAUNAEDY11BI9 0.03-48.32, 10.68-44.29, 24.33-49.15, 5.82-26.83 1A%

Y v
27.78-47.85 % e ay dauilsz@nsammsthiaasuvivaceniua luganaassnilgnndi 15

Tnemalulvg uaunzia Weniiguaenuas 1saes nazaganiuan lilgnivy iaundeod

D. e

Tugaa 0.03-43.49, 21.88-48.32, 0.59-49.15, 13.65-47.85 1A 10.68-38.59 % A1UA1AY (A15199
4.7 way 34 4.5) myflszAnSammsiifauedidimn sz luganaaserniinig
savauveusaune 18 lulduagmsiavesnznouauay
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Yo g’ = < ~ Y 1 A | a A o
Vlﬂiummﬂmmmu NW 18 12 psu) Tﬂ&lmmﬂumwﬂmamﬂﬂgﬂW%NﬂizﬁﬂﬁﬂMﬂﬁ‘UﬂJﬂ

o ' ' A A Yy Y a £
ﬁ’lillellﬁuﬁ@El‘l"l\iﬁllﬂqqﬂ'ﬂG];ﬂﬂ'J‘lJﬂivaJﬂ@'ﬂWG]f !qu%Wﬂﬂfﬂhlllclﬂﬂlﬁuﬂigﬂﬂ'i'lﬂﬁ'lﬂﬁl%%’ﬁ

] v W J g’ = Y a @ Y
GIf’JEJﬂ'if)\‘lLLﬁgﬂﬂ%‘UﬁTiLL"’ll’Juaf)ilﬁNﬂiulﬂ!ﬁElllﬂﬂ (AUN 9NYILNI, 2541)

v 9 9
M1ah 4.6 Usunaesuvivasenivuavesidenouas naInaaos

YANAADI didenou didsndamaana (mg/1)
naasd (mg/) | Inamalulvey |  waunzia WamH g Tlsauna Tair)gnity
NW 45.14416.01 | °38.94%7.15" | “22.46+10.09° | 37.03+7.29° | “32.61+7.11" | ©27.60+9.82"
6psu | “61.92417.97 | “48.71+£10.36" | ©45.53+9.09° | °32.99+9.52° | *40.17+7.52 | °52.63+11.27"
12psu | 78.56+22.18 | “48.44+10.44" | °54.03+12.30" | 37.53+8.29" | °46.0149.87" | "50.69+10.75"
18psu | "99.09421.53 | “01.73+17.94 | °72.49+19.26 | "80.96+16.20 | “77.47+15.93 | “85.00+16.30
24 psu | “133.89+11.73 | "75.17+7.78" | "87.62+8.71% | '96.54+13.42" | “69.38+9.43" | "81.68+7.05"
a a8 a ey -
M3 4.7 Ys2anTN N (%) MsTUAE1THUIUABYTIHIUA
YANAADY dszanEmmmsida (%)
Tnamalulvgy | wasmzia WamH g Tilsauag Tairgniy
NW “0.03£56.41 | 483242210 | '0.59+78.87 | 13.65£60.84 | 30.39+46.59
6psu | 17.28+23.17° | 21.88+24.52° | “44.29+18.25% | 31.18+20.55" | 10.68+23.79"
12psu | ©33.73+28.56 | 243344028 | “49.15+18.85 | 37.79+22.72 29.90+32.99
18psu | 5.82+18.52° | 26.83+11.24" || *17.52410.27"] 21.15+8.93" | 12:68+16.74"™
24psu | '43.49+7.56" | 34.14+838° | *27.7848.75" | 47.85+8.46" | 38.59+7.37"

LR

fdnusyNdoile (1uIAY) Ruandaiu uaasnuuanAeTEINAIANYB NI IFY 86T

. . . p
naasR e nazdulouuuATILYEIRIBi R INTIZH 18

o

v A

pd R NTEA AT 95 %

Y

@onusyuyNie (uauew) Muandaiu uaainnuuana NI nINgany eseiied vy iszauniuioniu 95 %
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8) Julasiaunaviua (total nitrogen; TN)
=) 0911 g’ = 1 S 1 d' ) L}
Ysmalulasnunmmuavenindoneunaaslinunasegus 23.207-26.406
c?} =S [ Y v A A uazl dgl
mg/l ndendanaaes wuuud T luynganaaesdidiualulasnuniuagaiuaiy
o N I Ay ve o o <
FTAUANVIANNGIVU Ao ganaaoan A5 v udonuAN NW, 6 psu, 12 psu, 18 psu LAz 24
Y [
psu /5 luTasnunsnuamaseg Tusie 1.056-1.539, 1.411-2.244, 1.711-2.367, 2.172-3.206
o o o 4 A s 2 ?
1Az 3.439-5.550 mg/l MU IAY (M5197 4.8 waz 31N 4.6) FUSunaluTasnuiuaveninde
Y 4 !
naanaaoslunnganaaedia inumasgiuaugumsszuetinmnemslsznn n. 4
o Y qg./’ s 1A
Mriualn luTaseunauaiian lamy 35.000 me/l (A.0., 2543)
Aa a () 3 AN Yo g’ = <3
dszansawmsthialulasauismualuganaaesi ldsuiudsnuauy
NW, 6 psu, 12 psu, 18 psu a2 24 psu UANA80E 111579 93.97-95.86, 90.13-93.80, 91.06-93.34,
k4
87.96-91.56 ag 77.03-85.80 % audiau dauilszaninimmstiialulasnunmualuyge
= PR ' o v
naaesnlgnnd 1 Tnsnielulve) naunzia Wanirgquaonuas Tusaas uazganiugu
ludgnily Taunfeedluyig 81.66-95.06, 85.80-95.86, 82.30-95.50, 78.70-93.97 L1ag 77.03-
94.28 % AUAIAY (7131991 4.9 wag 317 4.7)
d’ = = 1 T tﬂ' =) QSJ’ 09’ = %
WeoulSeuisunnuuanavesarnasdsina luTasnunmualuiudonds
1 <3 3‘ (= [ (] v o w ana $
NAADITZHIANANMANVONIUTY WU IanuuanAed ultied Ay eada Aoyanaaoi
Yo g’ = <} A A c?/‘ ° ' AY Yo
Tasumindeanuay NW, 6 psu uaz 12 psu ifsma lulasnunsmuadiniiganaaesi 145

Y
[

o ] 3 A A = =} 1 a A (= 1 1 A v o
HUFeTEAUANUANIY WoToUNEUTLHIANTUANY WU WANNLANA1Ned 19T od 1Ay

g

aa =\ Y 1 d' A A a qg./’ ¢; U
nuana TastivurIdudganaaesnilgniadlsua lulasmunimuadiniiganiugu
Tajalgnives
A = P T S o w 3
Lll'ﬂlﬂifJ‘]JL‘V]EJUﬂ’JNJLMﬂG]N"UEN‘]Ji%ﬁV]‘Hﬂ1Wﬂ1§1J11Jﬂlluiﬁiﬁ]u‘ﬂ\i‘ﬁllﬂ

' I 3’ ' 1 ] v o w aa { o
'531(?31\1?’13111!?1%61]@\11!1!,%8 NWUN ﬁﬂ’amuﬁﬂwmaanﬁuaﬁ”mmﬂlNﬁﬂ@l ﬁ@ﬂéﬂ‘ﬂﬂaﬂﬂﬁqg{iﬂ

Y Y

o < a A o (% '
mz?{ammmm NW, 6 psuilns 12 psu ﬁﬂsmmmwmsmuﬂ'luimmumwmqqmﬂgﬂmﬂam

Y

~ Yo o A 1Y) 3 A = 1 ]
m"lmummaizmjmmmmu T@]EJ?JﬂW@EUJGLLl"B’N 93.97-95.86, 90.13-93.80 Llag 91.06-93.34 %
o w 12 1 @ 1 A v o W aagdyd' d‘g}d <3
AN ngllll?Jﬂ’JﬁJlmﬂ@]NﬂHﬂEJN?JHEJﬁ”IﬂiQ‘VINﬁﬂ@] MAULIUBDIINNTITNUIUANULIAY
dgj o Y Aa o S A =1 Y (aaa an v =
v 1/1ﬂ'ﬁ%ummxmmumammms8111«1;@1/1%@&61%@ 3JNaiwﬂgﬂsm"lumﬂm%uuazﬂ”lu—
any o 9 v A = < ) A A
AsNIAFUAAAY TOANADINUN Tam (1998) ANYINAVDIANNANADIIUINYTEHNTVOILLANIS 8

a 1 [ oy A W P <3 1 a
Gluﬂuﬂwmlau Iﬂﬂﬂﬁ@ﬂuuﬁﬁlﬁ\nﬂﬁ'lzﬁﬂuﬂj'llllﬂll ouag 15 psu aﬂuﬂwmtau 2 UTNIU

v Y
= o =S

wu 31uu luas e wuaiis suazd luas e wuanGeluauhmeauusnan lasuiinae

Y] a

<3 a A 1 a AN Yo g’ = < 1 A v o
ANULAN 0 psu uﬂimmﬁjﬁmmiwm‘w"lm‘ummﬂmmmu 15 psu BYNUUITIAYNNAD

)

<3 1 a a o W 3‘
18 Panswad 48¥ Anan (1999) ﬁﬂymammmmLﬂu@mﬂixﬁﬂﬁmwmium@'luimmuiuuuﬁa

o = Y c’o‘ S o ’R A Y 9 1w
VBNTZUUUIUALDUBININ Iﬂfﬂfﬁu'l!ﬁflﬁ\iLﬂin‘WG]NNﬂ')’liJLéUiJGUHGU’ENlluI@ﬁWULﬂ'lﬂU 25 mg/l
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s o L4

Y I ] [ = 9 c?’ <} < Y
TuauAued 1ur19 08330 psu (dFindedunsiznauAy 0 psu uganiugu) 149
v Y ' 4 g’ S A <3 d?’ o Y a a o w
srgznalumsnnny 10 34 wud o udelianuaugeary Mlddszaninmmsiiie
° [ [ dy A 1< g’ dg’ o Y o
luTasuvesszuudiateglugi 88-68 % uennniimsnanunuveuhgeiuildmsdude
3’ [ 1 Aa [ . I g o
U WAZUTFIAA1 UTNAUTINVUBOU (root hair) 111 1) IRenndiu s ld el Tomeaaads luTasau
4 @ J a a o a a o w
T lmensdunsigiuaaaznig@anIalddras inalvdseansmmmstidalulasou
qg./’ % a v
NINUABABID NN (Clough, 1992 81D Tu WUI1 U5, 2541; Lin uaz Sternberg, 1993
8190414 Kathiresan 11ag Bingham, 2001)
d‘ =) 1 = a o L4 !1911 1
wenfFeuisuanuuanaavelsz dnsnmmaitia luTasmunamuaszring
a A 1A 1 T A v o W an A A A A a A
Fiany WU Banuuanaged 1 iisdinyneana Aeyanaaesnlgnivsiidszaniaimms
o w & 1 ] A 9 AN Yo g} = <3
e luTasnuisuagandneaiugu lidgniy (enduganaaei lasuriudeanuay 12
A A~ o A = =
psu) tiesnistunimlumstitialylaswu de mageaslulasoulugilvesen Tudion
Tooounaz Tuasn Tl lmiensnigania Taeiganaaosnilgnnar Iduaunzia Weaniagu-

aonuad taz InannluTnailse@nsamumatiniags Taslia1eg s 85.80-95.86, 82.30-95.50,

U U

o v aa

81.66-95.06 % awa1adl taz hilinnuianaeduidednyniedd
d‘ - 1 =) a o % 091’ 1
wenSeudeuanuuandauedszdansmwmaitialulasaunauaszring
I g’ = a A 1 = [ 1 A v o W Aaa 1 ) 1
anuanvesiudenazaians nui hilanuuandedsiivedidgnieana ualuua Ty
Ay Yo oy = < A Y 9 1 @ = a A
ganaaod lasuindennuan Nw fignnd lduaumzauazWanisgueenuas Juszansnm
F4 1
nmsthialulasnuiuageniganaassdunas hilinnuuanawnuedwiivediagng
aa { { o g’ 1< { 1
ana vazNganaaeed lasuiudonuiy 24 psu Nilgnndr1dTsauaanas lidgnivy &
F4 v [
Uszaninmnsiie lulasnuiuadiniiganaassonuas lulinnuuanalesiued1d
weddgnuana nsiganaassilgnnar liTdsaastidszdnsaiwmsiiialulasou
a’/‘ ° [ Y ¥ a A 3| o a a Y A <3 1
naruadinna ey ondumsiz Taena T TdswewsyanTa ldadennunugan i
a o o
30 psu (Jordan, 1964 8190911 diin onwsuRa, 2541) BwaldmsganeluTasouly1dlse Tomi

maldd (310 n.2)

'
N o

Mnpansnaassnud adedrdg it ldnnganaassainsatinialSuim

o

A

A v A = A laco g '
"luiml,immwm"lﬂqquaﬂmu@mﬂmﬁ@,ﬂ%mTﬂﬂwmmzi}aumEmu 61%LﬂuLW§1$ﬂ1ﬂ311l
<3| 1 gl s :’ = [ A 1 ] A A
nJuﬂiﬂ—mwmmmﬂﬂaumamuazmmﬂwmmamumagiumq 7.16-9.00 BIAIUN M

a Y Y = I o w o
MUAIUTNT (2544) UlﬂﬂﬂTJUl’J’J”I mﬁzmmmuauimuEJmm‘ﬂuﬂizumﬂﬁmﬂmﬂumimm

F) dy P :’ =~ = I 1 ' dy ~ di’ A
Uluiﬁiﬁ]uﬂﬂuiz‘]ﬂJWMlelﬁﬂmEJ?J?Jﬂ”Iﬂ’JHJL‘]J“L!ﬂiﬂ-ﬂNQQﬂ’N 7 UBNIINUNITNTICUUNUN

] :’ = Aa [ 3 @ o Y = o w [
yurineuiaauusuaInaig ‘V]ﬂ‘ﬂﬁ’”liﬂizﬂ’f]‘]JUluI@]iLi]uiJIBﬂ1ﬁQﬂ‘UT]Jﬂiﬂ‘c’lﬂ”liﬁ]ﬂcﬁﬂ

Q

4 1]
=2 A

a a I J
Eumﬂuuls?quu LT!’EN%”IﬂﬂT!!‘]JHLH’iﬂQﬁ%ﬁiJ‘ﬁW]"EﬂWWiﬁGIf (Pezeshki tlagaAme, 1997)



60

1 <3 dy A g’ =\ o w Y an 1

19 lsnaw lulasnuluszvuiuiguiniisvansogniinia 1ana1es wu

o a A = =< A a ~ J J

magadu Tasay mavannldeuilsey msszmeveaen Tuils migadu lagisuazaunsd ua

a Aaaa an ] 1 Y] an [ % [ Y] o

manalnsen luaslinduswnud luasliadu dededntuna lnnanlumsiiiialulaso

A T & A S S R s

YoIszUUNUNGUIIALY (Park tazaaz, 2001) tHoanNWoszUUNURGUEIRsLTdn W

1 [ a a a g’ 1a 9 1 = o Y a aa/’ =\

nwdslsuaeendnuzanasnnini lilgauaznouduandai i lussuumansanind

4 H

ponguuaz 13oendnu duiuluminiinanndfnser luasiindulas Tuas lWdawwnice
uszl d‘d a 1 'QS: a d' = a Y a Aaaa = any % A

luguitioendnuazgnunsasgruaun lilvongundunalgnsed luasiliagu Ae ns

a 4 I [ 4 9
o luasnldnaedluluasaesn lag (N0) uaziasluTasiou () udaszmesenansz

Ao 11 (Reddy 1ag Patrick, 1984 9190911 7371 MUANTYT, 2544)
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yanaaes | Hudenou Huderidinaaes (mg/)

naaod (mgM) [Tnamslulvel| waunzia WanIgw Tlsuag Tainlgnivy
NW 25.81743.026 |°1.267+0.256" | “1.056£0.174° | “1.16140.234° | °1.539+0.122" | “1.478+0.439"
6psu | 23.207+£3.326 |°1.633+0.324"| “1.41120.167" | °1.589+0.278" | 2.050+0.482" | 2.244+0.699"
12psu | 26.196+4.408 |°1.756+0.356" | “1.711+0.260° | °1.722+0.340° | “2.072+0.533" | *2.367+0.726
18psu | 2640645239 [°2.728+0.251%| *2.172+0.347" | "2.222+0.485° | "3.122+0.710" | °3.206:0.966"
24 psu | 24.400+2.187 |'4.417+0.926™| “3.439+0.899° | “4.272+0.701% | °5.178+0.817" | 5.550+1.528"

v Y
M99 4.9 Uszaninin (%) manialulasnunavkua

YFANADDY Usz@nSmnmsinga (%)
Tnamalulnegy | wasmzia Wamw g Tilsauaq Tainlgnivy
NW '95.06£1.04 | “95.86+0.87" | 95.50+0.81° | “93.97+0.83° | ‘94.28+1.61"
6psu | “92.7842.06° | ©93.80+1.18" | '92.9941.76" | 91.012.52™ | °90.13+3.53°
12psu | "93.28+1.19 | '93.174225 | °93.34+1.30 | ©92.0842.00 | “°91.06+2.73
18psu | °89.36+1.99" | '91.36:2.71" | °91.56+1.39" | °87.98+2.98° | "87.96+3.35"
24psu | ‘81.66+4.72" | 85.8043.96" | °82.30+3.69" | ‘78.70+£3.36™ | °77.03+7.17°
Weme  uansAInge tazdnubeusinnsuvesiiedaiiing e 18 e

s p
fdnuTIIEeile (A9 AUARAINTL LEAIANULANANTEHINAMNIANYBNIITE e8]

@onusINie (uIteu) AuANANNU LI NUUANANTEHI ey aguivedigyNasdy

Y

o v A

pd R NTEA AT 95 %

ANUARITY 95 %
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9) wonTauile (ammonia nitrogen; NH,-N)
Ysuaen Tuiisvenindensunaaoalinunagey 1uaig 10.249-11.598 me/l

3} = (% 1 S A =1 :; = Y A [ A
UUTINAINADI WU ‘lunﬂﬂ;ﬂﬂﬂﬂi’]\ﬁ\lﬂill1@4LL93JINLuﬂ@na\ulagllﬂ”l‘lﬂamflﬂﬂu Y YA

Ay ve o o < A A ~ a
T]ﬂa@\iﬂllﬂsuu1lﬁ8ﬂ31ulﬂu NW, 6 psu, 12 psu, 18 psu Lia& 24 psu Nﬂju’lmuﬂuiuluﬂlﬂaﬂﬂﬂ

R

114934 0.696-0.897, 0.865-1.166, 0.771-0.939, 0.662-1.036 WA 0.757-1.337 mg/l MUAIAY (115190
4.10 uaz 19 4.8)

a A o @ ~ AN Yo g} = a3
ﬂﬁ%ﬁ‘ﬂﬁﬂ1Wﬂ15U11Jﬂ!L@llIlJL‘L!ﬂ‘luﬂéﬂ‘ﬂﬂaﬂﬂﬂqﬂiﬂu1lﬁﬂﬂ31ulﬂﬂ NW, 6 psu,

s 1

12 psu, 18 psu 1A% 24 psu UAURAEDE 119 91.71-93.65, 88.37-91.29, 91.61-92.86, 90.83-93.86

o w = Al o = A Y 9
1Az 87.03-92.70 % awd1ay dautlszansniumsiiniaven Tuisluganaassnilgnna 14
Tnemalulvg uaunzia Weniaguaenuas 1sauns nazaganiuan ldlgnivy inundeod
11973 90.27-93.65, 89.32-93.86, 90.86-93.16, 88.37-91.71 1Az 87.03-93.25 % AIWA AU (A3
1 4.11 wag 511 4.9)
A a ~ ' ' A a = S a o
WonlFoumenanuuanaiavesainaslsuaen Tulsluindendinanes

9
' < o 1 1 [ (] v o w Aan
5%1’73’]\1?\3’]“@“%@\11&“%8 WU Ulllﬁﬂ’ﬂllllﬁﬂﬁ'l\?’f)ﬂ’l\iﬁuﬂﬁ'lﬂiy‘ﬂ'l\iﬁﬂﬁ (Elﬂ!,%mgﬂﬂmﬂu

=\

[] A d‘ =) = 1 a A 1 1 1 1 @ o @ aa
uliJ‘IJQﬂW‘]S) WorlSouneuIEnINSUANS WU hliJiJﬂ’JHJLWIﬂGINE]EJN?JHEI’G’HﬂiUﬂNﬁﬂﬂ

T W 9 AY Yo g’ = <

UMY (Elﬂnuﬁlgﬂﬂﬂa’amUlﬂiumlﬁﬂmmLﬂﬂJ 24 psu)
A =1 1 A A o w =\ 1 <
LaJE)L'ﬂ?El‘iJmEl‘ummuemﬁmﬁumﬂixmnﬁmwmifuT.Uﬂ!,mﬂmuﬁlixﬁanmmmu

3‘ = 1 (=1 1 1 = - o [ aa 9 1 A
YBDIUUTY WUN vliJiJﬂ’JHJLL@Iﬂ@I'I\‘]E)EJNZJuEJﬁ']ﬂiy“VlNﬁﬂﬂ (Elﬂl’)u“qﬂﬂ’)ﬂﬂwllwﬂgﬂi’\l“ﬁ)

9 o a

A (= = 1 a A 1 1 1 1 A o a v 9
WotSeUNeUTEHANSHANY WU 11111Iﬂ’NNLL@]ﬂ@]Ni’JEJN?J‘HEJ?T”I?I’E}JJV]NETQG]L%UT]U (8N

A A

Ay Yo 3/ = < Py i = a a o w
‘];ﬂ‘ﬂﬂaﬂﬂ‘ﬂllﬂiﬂuuﬁﬂﬂ’ﬂllmll 24 psu NN GIZﬂT]ﬂﬂ’E)x‘]TI‘]JQﬂWGHNﬂi%ﬁﬂ‘ﬁﬂ"l“l/\lﬂ"li‘]_l"l‘]_lﬂ

IS

uow Tuilsgennganiunu luigaine) ualaena liiss@nsammsinialings

v Y
ISRl o

' < o q
BEJN"I,Sfmmmsumﬂumﬂmﬁﬂmmizuuﬁu%%uu1Lﬁﬂuuaﬂmﬂﬂ1ﬁ$ma

a

I = A == 1 - 9 any v I

ithi'le msgadulasiisuazuuaiiizolungu autotrophic #a3-AFzUIUMS luaTHnguRY
o w o o A = A I a o =

ﬂa”lﬂmmlﬂumsmmaﬂmwm (eI UNTEUIUNITOONFAFUNIIFININUD I

uou Tandle ldu lwasn Taed lulassitluansse udrsnanvesmunalgnso Tuasilindu

v
a K

E4 Y k2 1 1
navu 1aa ludnh Fuau azusnaseUT NN 0ondau FIneanaoanUENHUDIYANAADT

A v A

I a a a { 1 aaa an @
nfluszuudadedimsdveongaulasnszuaan1da dateniinadedjnsor luaiilindude

a

a I~ 1 1 3‘ 1 a =4 4 dy a =4
AUNNY ANWYUNTA-AN TNIWANVDIUT UHADHUNTINMT VDU ANUTY UTNaunsd

Q QU Q

anuwuvuvowsy Tuiisy loooutazoondauazaie (FAN MUAIUYNT, 2544; TWA, 2000
Yy = . . = . . ! 3‘ a Aa
mmﬂu Jing 18 Lin, 2004) Iﬂﬁl‘ﬂWﬂﬂﬁﬁﬂ‘]&ﬂ‘U@\‘] Jing 148 Lin (2004) WU HUFTINY

a = Yy 9 = o dy A 3‘ = o w
Qmﬂﬂ”hq\‘lLLazllﬂ’NNL‘UNGU‘L!GU@\‘]LL@NINLH&N“@@@‘H@H TITUUNUNYUUUNTNTINITOUIUA

=\

= 9 ' g’ a A Ao Yy 9 ~ A
uaﬂmua”lﬂqmamwma‘wuamwgu@1uLazmmwmummuaﬂmu&m"la@auqq HBIINNIT

Q
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A = :’ = Y Y 1 ) Y a Y a 1< d? = Y
mgaﬂmuam”laa@u“luummmmmuqmzmmiﬂmﬂﬂﬁmazlliaeﬂcmmmmu NWﬁﬁlfﬁ

ﬂiz‘iJ’Juﬂﬁhluﬁ?WLﬂ“ff’uﬁim%zgﬂ (Hammer 8¢ Knight,1995 #9911 Keffala uag Ghrabi,

2005)

v Y
M519N 4.10 UTuawen Tudlgveatindenauazainaaed

YANAADI didenou diaEn§anaans (mg/1)
naaod (mg/M) [Tnamalulvay| vawnzia Wamr g Tlsauna Tair)gnity
NwW 10.910+1.352 | 0.710+0.321 0.696+0.145 0.7434+0.131 0.897+0.373 | °0.761%0.388
6 psu 10.249+1.938 | 0.974+0.275 1.035+0.634 0.865+0.134 1.166£0.297 | 1.041+0.376
12 psu 11.194+1.862 | 0.851+0.212 | 0.771+£0.094 0.785+0.104 0.939+0.235 | °0.884+0.446
18 psu 11.598+2.370 | 0.867£0.345 | 0.662+0.268 0.794+0.152 1.036+0.179 | °0.905+0.463
24psu | 10.265+0.476 | 0.987+0.404" | 0.757+£0.330° | 0.945£0.390" | 1.102+0.441° | “1.337+0.239"

d‘ a A o =
M3 4.11 Useansom (%) msthaon T

YANAADY szansmnmsiiga (%)
Tnamalulugy | wasmzia WInH I Tsauaq Tairgniy
NW 93.65+2.80 93.49+1.88 93.16+1.21 91.71+4.07 '93.2543.32
6 psu 90.27+3.25 89.32+7.75 91.2942.26 88.37+3.53 *89.54+4.27
12 psu 92.39+1.54 92.74+2.67 92.86+1.07 91.61+1.67 92.19+3.57
18 psu 92.15+3.82 93.86+3.62 93.05£1.15 90.83+1.90 “92.2143.74
24psu | 90.46+3.83° | 92.70+3.11° 90.86+3.71° | 89.34+4.20" | °87.03+2.02°

LR

. . . p
naasR e nazaulouuuATILYEIRIBi R INTIZH 18

fsnuTydeile (IR Nuandeii LaaInuLANA NI NANNRNYeNEY pdeiiTudAaseauAIYRIT 95 %

@onusyuINie uauew) Muandaiu uaainnuuana NI nINTiany egeiied vy iszduanuioniu 95 %
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10) lyAsN (nitrate nitrogen; NO, -N)
a g} =) U S d' U 1 3} =
Ysmnaluasnvenindenounaasslinundeod 1139 0.029-0.036 mg/l Wy
% J = a dgj =W LY =
wamaaes nu Tunnganaassdidsua luasngeuuazindumnlsgaunn Ao ganaaos
AN Yo 3’ = <3 S A 1 ]
n1a5uriuden 1Ay NW, 6 psu, 12 psu, 18 psu 1182 24 psu A1 luasnimdood 1uria 0.046-
Y 4 1
0258,  0.086-0.204, 0.028-0.161, 0.035-0.383 1@ 0.020-0.104 mg/l MUEIAY 17951109910
a a 2’ = @ A a o Y (aaa any o
Usaeengnuararsvestindenainaasaiismnage ildlgnsewenuilinduuay
an o a g Y g’ = [ A A A gl = 1 =
Tuaiinguna 18 Wluwaldindendnaassdidsune lumings vauziidonounaaod
a a <; an [ a dgl U = g’ = [ 1 KR A Aa
YSinaesngnuazated1 nszuiums luasilindunavua e dindedenandadidsinaluas
c; £ 9 [ Aa o A J py Y o = o g’ =S A o o Y 1
A1 FedeanaoIny oATe IFeTana (2533) N Iadhimaanyinstidaindennivneidealede
Y v Y
Arnuyn Taenudn dudenounaasslian luasnming 0.09 meg/! vaizniindendinaaoadl
Ysinarlumsnvind 0.31 mgd (15197 4.12 taz 3107 4.10)
d’ = = 1 1 d' a g’ S %
WeanlFeueuanuuananvesannasdsuia luasnluindendinaaes
1 <3 oy = [ o = [ ) (] A v o w Aaa Y
serinanuanvesinds wud Taen linnuuanaenuedsiitodAyneana (endu
d’ 9 Y 1 d’ = = 1 a A 1
ganaaosnlgnnar ldTnanaluluaguazuaungia) ionSouiiousznitarsiianes nui
1 o 1 v o w aa [ { [ g’ <
lnnuuananuediited Ay anaunu (enduganaaesn lasuiiudeauau 6
~ ¥ i A A ' A A A A A
psu) Taefiuun Tduyananau bidgniisiia e snganhyanaassiitgnive ilosniniesd
=< 9 d' a a dy =
msgady lulasnuluglves luasnldlnnemsniaanTa vonvinfienlianuguinin
d‘ 1 A A2 a a 1 d‘ A o Y aaa
minganuny lidgniwlidSaesndinuazaisganiganaassigniiy ldlgnse

9
TuaSWindunalaa inaldtilsua luasngatiualidae
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YANAADI didenou didendamaans (mg/l)

naaod (mgM) [Tnamslulvel| waunzia WanIgw Tlsuag Tainlgnivy
NW 0.033+0.020 | 0.069+0.043° | 0.046+0.054" | ©0.062+0.070° | *°0.158+0.116" | “°0.258+0.205"
6 psu 0.029+0.017 | 0.17740.192 | 0.086+0.142 | '0.145+0.074 | *0.171+0.135 | °0.204+0.128
12 psu 0.035£0.014 | 0.151+0.076" | 0.028+0.017° | ‘0.129+0.174" | *°0.147+0.098" | "0.161+0.065"
18 psu 0.036+0.020 | 0.181+0.166™ | 0.035+0.043° | ©°0.051+0.063 | '0.254+0.170" | “0.383+0.251"
24psu | 0.031£0.013 | 0.043£0.023" | 0.025+0.026" | °0.020+0.009" | "0.051+0.015" | °0.104+0.073"

nInemg - LaasAunas uaza 1o unINAsIIUYR 10619 NATIZH 18 6

fdnusyNdile (11WIAY) AIANANTL LEAIRNLARANTERINANUIANYBIEY 86T

v

o

Y

s R NTEA AT 95 %

AonusyuINte uaneL) MuanAan LEaInuUANANTE HINsTaNY peeiiied vy Rszauniuieriu 95 %

0.4

0.3

Twasn (mg/)

AASAARAAARAARANATINNY

NW 6 psu 12'psu 18 psu 24 psu
SEAUAIIUAY
Hiwn O Taenwlelel B ouawwezw 8 dmiffay B Tdswes B hidgedy

v Y
a o 1 ] <3 1 o
ﬂJﬁ 4.10 ﬂimm”lmmmmmg?mmqiz@ummgﬂu NDULASUONNADDN

U
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11) WeavleSanariua (total phosphorus; TP)
a QU 09.1‘ g} = 1 S d' ) 1
Ysunareanesaninuavestindensunaaeainunasegluyig 7.153-7.770
J A o 1 A a v _ o o = Y
mg/l H1Feramaasd wun lunnganaasslilsmaeanesananuadiaaasiuul Tiun
A @ 1< dg‘ o Y a [ 091} A A Yo g’ =
weszauaNuANgIIuIz IdUSnaearesaninuaanas Tashganaasei Iasuiiude
< A A o 3 = ] ]
ANUAN NW, 6 psu, 12 psu, 18 psu uag 24 psu NilSmaneawesaninuamasedlusig
2.600-3.313, 2.686-3.065, 2.476-3.384, 1.966-3.179 t1ag 1.365-2.671 mg/l MUY (15199 4.13
wag 3N 4.11)
a a o w [ 3 AN Yo g’ = 1<
dszaninmmsthiaedWeiansvualuganaaesi Idsusiudonuauy
NW, 6 psu, 12 psu, 18 psu La% 24 psu UAURA808 1139 52.56-62.70, 59.59-64.58, 55.13-67.73,
9
58.04-73.88 1Ay 64.09-81.83 % mua1al arulszanimmmaianeanesanaualuya
= Y 3 Y 1 o o '
naaosndgnnd 18 Tnsmalulna uaunza Wenirquasnuas Tdsauas vazaaniugy i
Ugnity IAundoeylurig 57.62-75.24, 62.70-81.83, 58.69-78.87, 52.56-67.53 LAz 54.80-66.88
o w = =
% MUAINY (A13199 4.14 waz 31/ 4.12)
d’ =) = 1 1 d' a 2 :I‘ 09’ S 2
WonlFermennnuuananveinmaslsuaeaneyanaualutindenas
1 I~ 3' 1 1 1 v o @ aa {
NAADITEUINANNANYNTNTY WD IAuuana1Nes WTTsd A YN 19EDa Aoganaaedi
Yo g’ = <} A A [ c?/‘ o ' Ay Yo g‘ =
1&surindonnua 24 psu flsmalearlefanmuadiniganaassmnaacsin 1dsuiinde
% g A 9 ] A A ~ ~ 1 a A 1A
sEauANwANOU (enuganaugu bitlgnivy) WonlSeufeuszringsianes wui Jnw

o w aa

1 (] = Y AN Yo g‘ = 1< =\ Y
HANANWNDYNUUIFIAYNNAD (f.lﬂl':]u“quﬂﬂﬂﬁ@\‘]ﬂllﬂiﬂu'llﬁﬂﬂ’ﬂllmw 6 psu) Tﬂ&lmmﬂuu

v Y
1 ~

A A a [ -2 o 1 1 =)
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YANAADI didenou didendamaans (mg/1)

naaod (mgM) [Tnamslulvel| waunzia WanIgw Tlsuag Tainlgnivy
NW 7.153+1.478  [©2.949+0.276"| “2.600+£0.563" | “2.861£0.334" | “3.313+0.365" | 3.036+0.679"
6 psu 7.62240.855 | 3.04240.404 | *2.793+0.447 | “2.686+0.315 | “3.065£0.590 | 2.989+0.607
12psu | 7.770+1317 |3.130£0.418" | “2.476+0.532" | 2.761£0.405" | “3.384+0.521" | 2.863+0.995"
18psu | 7.61740.582 |"2.749+0.346"| "1.966+0.535° | “2.600+0.274" | “3.179+0.397" | 2.539+0.890"
24psu | 7.549+0.622 |1.868+0.367"| °1.365+0.183° | "1.583+0.186° | "2.412+0.727" | 2.671+1.005"

v Y
M3197 4.14 UszanFaam (%) msihianealesansviua

YFANADDY Usz@nSmnmsinga (%)
Tnamalulnegy | wasmzia Wamw g Tilsauaq Tainlgnivy
NW °57.6247.06 | 62.7049.57 | ©58.69+8.91 °52.56+7.29 | 54.80+16.31
6 psu °59.7546.33 °63.16+5.68 | "64.5843.82 | "59.59+7.77 | 60.44+8.90
12psu | '58.6248.52 | 67.73+7.17 | °63.9045.56 | °55.13+10.72 | 61.27+16.15
18psu | °63.7745.16" | '73.88:8.16" | °65.82:3.22° | "58.04+6.59° | 66.88+10.66"
24psu | “75244421%° | 81.8342.61° | ‘78.87+3.11° | %67.53+10.90" | 64.09+14.50°
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12) E)’é)ﬁﬁ“l/\lﬂﬁ!“l/\lﬂ (ortho-phosphate; ortho-P)
Ysinwees Isneamavenindenounaassiinundoeglugia 5.002-5.430 mg/l
ndendananes wun lunnganaassdlsmadearesansuadiawasiivua Tiuiuie
o < 2 0o q Y a o o i Ay ve o o <
seauanuAgauzh ISinaearesanmuaanas Tasiaganaacsi Idsuiiudennuny
NW, 6 psu, 12 psu, 18 psu 1tag 24 psu Ji3umens IsWoamvlamaesndlugg 1.774-2.307, 1.932-
2.142, 1.766-2.313, 1.372-2.183 1182 0.948-1.847 mg/l MUA1AU (15199 4.15 ag 319 4.13)
Usza@nsammstiniaees IsWemvlaluganaassi Idsuindennudu Nw, 6
psu, 12 psu, 18 psu Az 24 psu UA108 1159 52.68-63.82, 59.46-63.35, 56.15-67.05, 50.70-73.95
1ag 64.16-81.88 % MW daulszansnmimsihieees Iswemualuganaassiilgnnarld
Tnemalulvg uaunzia Weniaguaenuas Tsauas nazaganiuan lilgnivy inundeod
11249 56.48-75.10, 63.33-81.11, 58.49-78.74, 50.70-67.72 LA 56.23-66.87 % AUA1AU (151
N 4.16 uay 31N 4.14)
A =t = 1 1 = a o 3’ = [
WworlFeuneuanuuanaevesnnaodsuiaens Isnemalutindgenas
Y v
naaesszHINANuANYeuiIds nu TanuuandseialiisdAyneata Aoyanaased
v

Yo o A < A A o o 1 AY Yo g‘ = @ <3
"lﬂi‘uml,ﬁﬂmmmu 24 psu JJ‘lJ'imm’a@’ﬂ‘ﬁW@ﬁl‘lf\l@lmﬂmc}gﬂﬂﬂamﬂllﬂiummﬁlizﬂ‘ummmu

P4

1 2 A = = 1 Aa A 1A 1 1 =
U (&mmmg@mmu”luﬂgﬂwsv) WorTeUNIVIEHINFUANY WU UANUUANAIN0E191)

b

v o w aa Y AN Yo g; = 1< = Y [
YAINYNNTDA (ElﬂL?‘H“Igﬂﬂﬂﬁ@ﬂﬂhlﬂiﬂu'llﬁﬂﬂﬂwlﬂu 6 psu LA 12 psu) Tﬂammﬂuum

a9

A A

W
1 a o c; 1 1
ganaaosNignialilsunoss Isdeamadindiyaniuqu lulgnies
A = ~ 1 a a o w o 1
WeonlSeumeuanuuanaavedlsc@nsnimnistiinees Iseamaszning

< 3} = = i [ A @ o w aan A AN Yo g’ =
ANUANUDIUNTY WU UANVUUANANDY WU UITIAYNINT DA ﬂmmmaam"lmummﬂ

Q

]
~

3 = a A o W o v Yo 09; = [
AUIAY 24 psu iJﬂi$E‘T‘VIﬁﬂ?Wﬂ1§U1Uﬂ@@iIﬁW@ﬁlWﬂq\iﬂ'J"I“]fﬂ‘V]ﬂﬂ’f]\Wl ATUUUNYTEAUY

Q
Y E4

< 4 1 ] 1 ] @ 4 a

anunudnTasiinogTuaie 64.16-81.88 % (sn3uganrunu lidgnive) fitiiiiesninlsum

o3| a o a o 3 4 1
05 Isvloamailu il udemudontulsmanleavesanmue isnlSouiiouanuuandis

a A o w o 1 a A U a’z = 1 L]
yoslszaninmnminiiiaees Isdedilaserinyiiany wuh Taen Tl lifanuuana1gedis
A v o W aa Y Ay Yo 3’ 2 IS 1 9y
Hieddyneeda o iugenaaedi s uiiudenuaw. 18 psuiag 24 psu)-uadinud 1y

d' A A a A o w o U [} A d'

ganaapeNilgnitallszaninmmstininoss Iswoamageniigaarugu ludgnivey iesen
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A A o { 1 1 [ [ Aa A o w o
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q‘ a o 2‘ = v v
M1319N 4.15 USuwees Iseamavesindeneutaziainaaes

yanaaes | Hudenou Huderidinaaes (mg/)
naaod (mgM) [Tnamslulvel| waunzia WanIgw Tlsuag Tainlgnivy
NW 5.002+1.050 [*2.115+£0.251| *1.77440.423° | 2.016+0.272" | “2.307+0.275" | 2.058+0.437"

6 psu 5.304+0.567 | “2.096+0.272 | "1.944+0.371 | "1.932+0.274 | "2.142+0.405 | 2.092+0.364
12 psu 5.430£0.945 | "2.177£0.270 | ‘1.766+0.332 | “1.939+0.283 | “2.3130.327 | 2.004+0.677

18psu | 531420312 ['1.929+0.204°| °1.372+0.338° | '1.784+0.100° | “2.183+0.220° | 1.776+0.624"

24psu | 5.275£0.559 [1.303+£0.192%| °0.948+0.121° | "1.109+0.115° | "1.661+£0.494" | 1.847+0.678"

A13190 4.16 U5zANTN (%) nishitiaess Isvaals

YFANADDY Usz@nSmnmsinga (%)
Tnamalulnegy | wasmzia Wamw g Tilsauaq Tainlgnivy
NW 56.48+8.21 63.82+8.70 °58.49+8.50 °52.68+8.01 56.23+15.43

6psu | "60.23+551 | 63.33£5.61 | "63.35£5.24 | “59.46+7.59 60.16+8.25

12psu | 58.78+8.71 | ‘67.0546.59 | *63.66+6.37 | °56.15+9.86 | 61.30+15.51

b b

18psu | '63.47+5.60° | "73.95:7.38" | °66.32+2.73" | °50.70+5.86° | 66.87+10.52

24psu | ‘75.104£3.92° | ‘81.8842.76° | ‘78.7443.20° | “67.72+11.14% | 64.16x14.76°
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13) fzN2 (Lead) 4aznoauag (Copper)
a o g} < ]
Usuuazivesindennuay NW, 6 psu, 12 psu, 18 psu Uae 24 psu NOU
Y
NAADINAT < 0.500, 1.423, 1.223, 0.876 1A 1.056 mg/l MUAAL UTuunowasvestingonou
] v Y
NAARINAIRALNINY 0.183, 0.705, 0.847, 0.860 1A 0.689 mg/l MUA AL MsNHUTeNOUNAAD
A A o 3 a Ao A o Y 9
HUSualanewilnie 2 via < 2 mg/l muimrua e1atosnnlunmsdsuanududuvos
@ o g‘ = a [ v o g‘ a 2 1 o
Tangniin Mlagguindeguruilng (NWw) laludediseaiimea 1,000 aas uadldazia
a o w £ a @ 1 Y A
nazneauAlTuia 2.6853 uag 5.3701 ¢ mMud1wy a9l FelSuaarsaeananteeuiniiie
= =) [ a g‘ = o Y [ @ 1 q'./ 3 v o g; g‘ S
nfSsudmeusulTunasiii 3ee1vmi liimsnszaiedaved Tarzmiin lunnedadriseai dude
@ 1 a o § I 1
vaamaand nu lunnyanaaoadidsmungi < 0.500 mg/! Fauiluai detection limit (oniu
AN Yo oy = 3 = 1 A A A o (Y A A
ganaaodn Idsuiiudennny Nw i ludgaie §U5maezn iy 0.698 mgl) vaznlFuo
S A d‘ 9o g’ =t a A
NoAIliA1aAal Ao yANAanIN 1as Ui ude NW, 6 psu, 12 psu, 18 psu 1Az 24 psu 11/3u7a
mmmmﬁaagﬂwﬁaq <0.100-0.183, 0.148-0.167, 0.150-0.191, 0.140-0.219 &ag 0.130-0.300
mg/l MUAIAY (M58 N.1 1Az 715197 4.17)
A A 1 = a g‘ = o 1 <3
WonsaauRaelsuiane e lulinaenaanaaoIse HI1AINLAY
3‘ = a A L)) = A Y A ] A1 W 1 <3
youindeuazyiaiy nunua ldun JalndiResiunaz dadunlsge ed1elsnamersagy
Y dy A g’ =\ ~Aq ¥ dy o o 3‘ =\ A <
lanszvununsguiviennlylunmsnaaosiigmnintiia laveminluindeguauniianuny
9 . 9 1 1 S o w o dy A 5’
14 Matagi razame (1998) ldna1a31 dlsgansammiatinialangwiinvesszuuiunguii
1 v Y
S A a

o o ! <3| 1 Aa
Lﬁﬂuuﬂ1q3Lu®ﬂ1ﬂiuixuuﬁﬁmaxmuﬁ u'lﬁﬂ']ﬂ'JuJ!ﬂJuﬂiﬂ-ﬂ'l\‘lllﬁgﬂiiﬂﬂ‘lﬁWﬂLﬂl'Jua@UﬁI\‘]

9 9 v
CY

Y
AulioynIAnIAumMionazduNIoTange Nns1zRNuAIvesYMALTAuIHiloIas

q a

a A £ = Py~ ' £ o
aumamq«muﬂizqaummsag}ﬂm"laaaumaﬂawwumamaaaag“luizuucmﬂuﬂsxi}mﬂ

Y
o A 1

Y A ~ 2’ A I ' =\ Y 1a ~
"I,ﬂﬂ memama“luizummmazmm 11!‘1! MﬂWﬂ?WNLﬂHﬂSﬂ-ﬂNQQ maimummmumum

[

a 1 091} a % S [ o o o
uazdunieiaguaniunanmsanazneudedeodunszuiumsnanlumsthiaTangwinlu
Y 1 Y Y
A S o

szvuiuiguisfiesuennnt lanzwiindidmsnanaznenlased luglveuniovesTans

Q

Y U J

< { ) o o
A8 ndae 0614 5AA N MIMMINAABIVDY Wang LAz Lui (2003) 1 IdvimsAaanudusiug
1 < J I J 3’ o Y 9 Y a 3’
senananuAazanNuunsa-a e nhinuanuuduves lanemiinlugdfiazarni
Y ¥ F
1alTunFnmihnuii Changjiang ¥i99egn19nInnz TuoenvoIa1515 0T FUsEIBUTL WU
o ' & ' o R Yy v & A
anuautazamanudunsa-anvenihingauihldanududuvosnzninaznewaslugii
g’ { o <3 g’
azanetiildana Ae NszAUANMANVEILT 0.15, 3.40, 6.00, 12.00 1AL 18.00 psu ANUYUTY
YBIALAINA NN 0.577, 0.537, 0.557,0.551 1AL 0.484 pg/l MUAIAY AIUANVYUYUVDS
NOWAINAUNIND 1.395, 1.582, 1.506, 1.290 ta 1.221 pug/l MUEIRY 1Az Chu Lazame (1998)
Ay v Y A 4. 2. A o w @ S A Yy 9y
nlanaaoldszuniunguiihmemwionistiialavewinluinge Tasilgnnda il

Y 1
Sanzun (Kandelia candel) adlusadrsoaimaraanyuia 1x 0.5 x 0.3 m’ ¥913luTeu
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Una (NW) (ANt ud uusInoaaazuaalen 19y 1.0 1ag

A Y 9 I ] g‘ = a
NUANANTUU 5 ag 25 Gll@ﬂu’llﬁﬁl“ljll“lfuﬂﬂ@]

A ' Ay ve & o a J a o A A Y 9 I '
IIDUNTSIN NUN iz‘iJ‘iJ‘Wulﬂi‘iJmLﬁEl“IgiJ“ﬁuﬂﬂﬁ!,LazuHﬁilﬁi!,ﬂiw*ri“wuﬂﬁmmlmmlﬂu 51

= a A o W o 09.: a Y d’ d‘
vod NW Udszaninimlumsiidalanenwiinig 2 ‘Buﬂhlﬂﬂiglﬂﬂl 96 % Tuvnznszuun

v

Tasumindedaunsizrin

Y
o a

M 2 ¥UA

@ sa

Tdszana 92 %

v Y
19191 4.17 YSnamnoueaveindonoulasvaInaan

= Y v 1 = a A o o @
HANUUNVIY 25 111 VoI NW 3J‘IJ§'$ﬁ‘ﬂﬁﬂWWiuﬂﬁiﬂUﬂIﬁﬁzﬁuﬂ

YFANAAD Widaneu Mnswdmanna (mg/l)
naaod (mgN) (Inamdlulvey| saunzia WanIgw Tlsuag Tainlgniy
NW 0.183+0.084 0.183+0.083 0.117+0.016 0.132 <0.100 0.137+0.044
6psu 0.705+0.485 0.167+0.002 | 0.149+0.072 0.157+£0.016 0.153+0.013 0.148
12psu 0.847+0.433 0.161+0.028 | 0.161+0.011 0.150+0.045 0.191+0.033 0.158+0.035
18psu 0.860+0.570 0.140+0.034 | 0.158+0.049 0.219+0.024 0.149+0.034 0.1574+0.055
24psu 0.689+0.409 0.294+0.057 | 0.300£0.069 0.130+0.031 0.210+£0.118 0.165+0.019
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4.2 HamsAnanlAveInY

1 anudunsa-maluivu (pH)
' o w g’ 3 1 a c?/‘ a :/‘ [
nouMsnaaestilandes aAnudunsa-a1eluausuUY (0-10 w3.) BazAUTHa1e (10-20
AQ Yo w g’ a2 A I [ < 9 =l (] ]
¥3.) Tuganaasanlgtiniaiudelanmiluarudniios Tasiinioglugig 7.49-8.13 uag
o w [ o w g’ = c?/‘ ~ 1 I 1 a A 9
7.65-8.21 Wa19 U Menaan st udensen 9 wu anwdunsa-areluauiiuul Ty
d? A AN Yo g‘ = <3 3| 1
U Ao AN IaT v uTen AN NW, 6 psu, 12 psu, 18 psu 1ag 24 psu AN unsa-a1alu
4
AUFUDUNADY 1Y 8.03-8.71, 8.26-8.69, 7.62-8.70, 8.66-8.87 1A 8.46-8.71 AUa1AY AU
I 1 a qg.: 1 1 1 1
anuunsa-aluaugualaned1ua19 8.05-8.44, 8.06-8.48, 7.91-8.61, 8.43-8.83 1A
o a = ~ ~ I 1 A
7.81-8.55 MUAIAY (A13197 4.18 B9 a13199 4.19) mananuilunsa-anluauluganaaos
imgannauthmnoausssumaluauihnemusssuanalulasainsanyiIdonaz e
v Y [ 1
AunadouuranAnloo HeIIINNG 515015 F90A10¢4 1139 6.91-7.81 (Boonsong LazAME
a 1 a { I a
, 2002a) PrUtARMINMARAnaIedszMs Tdun Usemsusnasaunldlumsnaseuiuauly
1 9 I
WU BEATW (Sueda maritima) Vuilnagueg TulFauluthmomudgiiig duualng)

dgj a @ J 0L S di} A gl . . A )
VYUHBYNUUUIUU ﬂu‘lu‘ﬂ'Iﬂ!ﬂl!ﬂﬂﬂﬂ”l?]tﬂl!ﬂ‘lﬂ‘l!%ll!%GIjiJ'Ll”ILL‘]J‘]_I mineral soil (L‘L!i’]ﬂi]”lﬂll‘ﬂﬁﬂm

a A o 1 a £ o C= < =K 1 A A 1 g’ =
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o

1 Y [ Y
dooda1eduUNIoinguarsIne1rIsFei limaninanas uenaniluvazNyanaasedii
J @ a a  Jl [~ [
s msdsznoumlesn (Fe') azgniaag hhiluasdsznouwlosa (Fe™) inald H Tuszu
= A o g o =~ o 1 d ~ d a2y
anad 15zMsNaINANIENaINISINUIIAENaINAa IUIAaZATIUINMITLU8E T EN WA
U Y Y 3 ] o ya A (A a 42‘ =\ Y aa J
Yaogliganaaoamiuiunal 4 3w M luaunlsuaoensaugauy Unalinszuiunssars
@ 3 [ s2L o a . .
sala il uda lWag il ina laTasouleosu (H) anad (Tam, 1998; Mitsch t1ag Gosselink, 2000)
9 = @ J Y Y g @ 9 o lcy £~
wazilszmsgeamenanaininiaseliganaassmauunal4 Juudd Mimsldimeadgall
3 [ v < 9 ) o 09/’ = ] a Yya A I~ ] dg’
amuiluanadlduazinmuiing 3 Ju antudenduaiuldauimanuiunia-ategadiu
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a9 lsnauiawamsnaasenbua i auduuuiimanuilunse-angannauiuais
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MenaINstniatiu@ensan 3, 6 tag 9 tonlssmNeUANUUANAIVBIAURAIAIIY
S 1 a 3 ' 3 3} = ' o A 1 1 A w o W
Hunsa-anluausuuuszninaunuvenitds wun Taena lulianuuanaedelivedidmy
aa = Y A [ d' =i = 1 a A 1 q'; (= 1
nuananaziia Indifesnu wenlseuieuszrinsianes Wy Taen Tl ludianuuanais
] A v o W aa Aa 3 J A ) ~ T ' A S
P NUNsdIAYNNaDa TuvazNauFuan WonlssumsunnuuanaesaundeaNuily
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- 1 A I 1 a q’j
M19194N 4.18 mmasm’nmﬂuﬂm—mﬂuﬂu%uuu (0-10 4.)

82

yHany FANADDY anuilunsa-ag
foUMINARDI Merag MEHag MEHag
msthiiansaii 3 | maihdandafie | mshianda
Tairgniny NW 7.94£0.06" 8.1520.08" *°8.27+0.04° *8.50+0.05"
6 psu 7.78+0.09" 8.0240.16 °8.21+0.16 °8.42+0.08™
12 psu 8.010.04 8.27+0.06 8 47+0.05° *8.70+0.04°
18 psu 8.04+0.15 8.31+0.04 ’8.57+0.04 ’8.87+0.10
24 psu 7.91+0.08° 8.20+0.07 8 44+0.08 ’8.71+0.11
Tnamalulng NW 8.13+0.14° ‘8.32+0.05" *8.49+0.05" *8.70+0.09"
6 psu 7.6740.08" °7.91+0.05 °8.13+0.05 °8.31£0.04°
12 psu 7.84+0.09 °8.08+0.11 *8.27+0.07" *8.47+0.06"
18 psu 791+0.15 °8.13+0.05 8 38+0.06 *8 67+0.13
24 psu 7.78+0.06"™ °8.09+0.04 8.3340.10 8 63+0.04
ngunzIa NW °7.49+0.08" °7.7040.09" *7.8340.11° *8.03+0.11"
6 psu *7.93+0.09" ‘8.25+0.12 '8.44+0.12 ’8.69+0.05"
12 psu ©7.79+0.13 *8.05+0.06 °7.85+0.11° °7.6240.16"
18 psu *7.80+0.06 8.10+0.13 '8.37+0.05 ’8.67+0.08
24 psu *7.66:0.09" '8.01+0.15 '8.26+0.06 '8.55+0.16
WamH gy NW *8.03+0.11° 8.210.11° 8.35+0.07" 8.570.09"
6 psu %7 63+0.06° 7.87+0.08 8.07+0.06 8.26+0.18°
12 psu ®7.85+0.11 8.04+0.09 8.24+0.08" 8.5040.06"
18 psu *7.84+0.11 8.14+0.06 8.40+0.09 8.68+0.11
24 psu °7.57+0.04° 7.88+0.14 8.14+0.15 8.46+0.06
Tsauas NW. 8:08+0.16" 8.36£0.07" 8.51+0.07" 8.71+0.11°
6 psu 7.91+0.04° 8.16+0.06 8.38+0.07 8.58+0.08"
12 psu 7.8040.05 8.054£0.07 8.27+0.04" 8.50+0.05"
18 psu 7.8140.06 8.1240.08 8.3840.13 8.66+0.06
24 psu 7.8140.10° 8.09+0.10 8.33+0.06 8.64+0.09

v o o g . 4 e ' ' < S o P aw oo w oA o
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~ 1 A o3| 1 a q’j 1
M19194N 4.19 f’ﬂmaEJf"I’JﬁJL‘]JUﬂiﬂ-ﬂNiUﬂU%UﬂN (10-20 w.)

&3

yiiany YLANADD auilunsa-ang
foUMINAADY Merag MErag MErag
maihdandsi 3 | msihiendeiie | mstniantad o
TairJgniiy NW *7.79+0.07 °8.080.06 *8.02+0.17" °8.25+0.06
6 psu *7.650.09° ©7.85+0.11 ©7.83+0.09° °8.0620.10°
12 psu '8.2140.06" *8.30+0.05" 8 25+0.05 *8 6120.06"
18 psu *8.11+0.08 8.19+0.08 '8.43+0.04" ‘8.83+0.15"
24 psu '8.18=0.11" ’8.07+0.07" 8.18+0.07" °8.55+0.04"
Tnamalulng NW ‘3.02+0.06 8.18+0.13 °8.210.06' °8.20+0.09
6 psu *7.96+0.12" 7.98+0.09 °8.28+0.04" °8.18+0.07"
12 psu °7.70+0.09° 7.93+0.12° °8.00£0.08 g 35+0.10%
18 psu #8.13+0.10 8.15+0.06 '8.52+0.06" '8.43+0.04°
24 psu ‘8.010.06" 7.9740.06° g 3440.11° '8.48+0.06™
ngunzIa NW 7.6840.16 8.1840.11 “7.67+0.08" °8.05+0.16
6 psu 7.9240.06" 7.9540.06 ’8.28+0.12" 8.48+0.05"
12 psu 7.99+0.08" 8.09+0.07" °7.96+0.18 °7.9140.12°
18 psu 8.12:0.14 8.09+0.17 8.1240.06" *8.66+0.08"
24 psu 7.88+0.04" 8.08+0.15" 8 09+0.06" °8.36+0.08"
Wam¥agu NW 3.0140.06 %7.97+0.06 °8.13+0.06" g 34+0.11
6 psu ’8.18+0.08" *7.69+0.08 ©7.78+0.07° *8.15+0.06™
12 psu 8.02+0.07% *7.95+0.10" °8.1140.10 *8.47+0.08"
18 psu *7.80+0.13 '8.0120.10 '8.46+0.06" '8.48+0.06"
24 psu °7.77+0.06° *7.6120.08" °7.87+0.08° °7.8140.07°
Tsauas NW 7.8740.10 8.2340.06 8.28+0.06" 8.44+0.06
6 psu 7.92+0.09 7.92+0.09 8.11+0.14" 8.35+0.13"
12 psu 7.9840.06" 7.9140.05° 8.10%0.07 8.30+0.15°
18 psu 8.1540.05 8.060.19 8.39+0.11° 8.44+0.08"
24 psu 7.9240.11" 7.84+0.06" 8.10£0.05° 8.42+0.09"

Winemg  faIAISInguyuFele (A fuand1ady uaaInuuandTERINANUANYeniudY sdnsihied iy isyay
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2) ANANIUAY (salinity)
[ 0o w 3} < Aa qg./’ a qg./’ 1
AoUNITNAADITNT AN UFY AAN IUAUFUDY (0-10 FL.) LASAUFUA1A (10-20 F3.)
] Y
Tugganaaesnldhiiaiudelineglusas 1.40-3.80 uaz 1.70-3.70 psu ME 19U N1oHaINS
o W 3} =\ 3 ~ 1 < a A dgl A ~ Yo 3} = <
tiaiudensai 9 wun anuauluaulagadu ae gan lasuindennuny NW, 6 psu,
< a 3 1 [ 1
12 psu, 18 psu ag 24 psu ANUAYIUAUTUUULA10ETUBIT 4.20-4.90, 4.70-5.85, 5.05-6.25,
o w ] I~ a 3 1 1 ] ]
6.05-6.60 1A 6.40-6.95 psu MUY druaNUANTUAUFUA1ITA 198 11959 4.20-4.85, 4.70-
o w { { 1 <
5.65, 5.30-6.35, 6.25-6.65 1A% 6.45-7.15 psu_ MUSIAY (A15197 4.20 D4 A5190 4.21) 9819 15AAW
(=N q’;’ [ < é 1 Aa qu’ 1 3 Y A g}
NANANTNAABINUNAUFULUTAIANUANGIN A UFUA1I Nathilpanti Idvzindoin
Y Y v
AUFUUAIGAUTUEI AOANADINY Marchand 1Az (2004) N ldhimsAniquauiialy
a [ 1 a o o 1 1 <3
auaznouludsanrhmeaunsnaaseid French Guiana Uszmadsaaa wu1 arnnuny lu
Y Y
AugaulunNIZAUANNANYOIFUAY (0-10, 10-20 LAZHINNIT 20 H1.)
o o :} = Q’J‘ ~ A = [ 1 ~ <
MENAIMIFINUANUFIATIN 3, 6 1AL 9 WOI/TeVMBUANUUANAIVDIAURAYAI AN

A v o W aa A

a 09/’ 1 I oy U 1 1
TUAUFUVUTLHINANMANVDIU AT WU ﬁmmamnmw&muu&lﬁmtymmaﬁ o

Y
o = < cln

Ay Yo g’ = 3 = 1 =3 v Ay Yo
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yHany YANAADI ANUAN (psu)
foUMINARDI Merag MEHag MEHag
mathiiansai 3 | maihdandafie | msthiansaii o
Tairgniny NW *2.40+0.14 °3.05+0.21 °4.20£0.28 °4.90£0.14
6 psu °1.40+0.14° °3.15+0.21 °4.30+0.28 °5.00+0.28"
12 psu *2.6540.21° °3.20+0.14 °4.40+0.28° °5.05+0.21
18 psu '2.20+0.28 3 4040.14™ ’5.3540.07 %6.3540.21
24 psu 2.15+0.21° #3.80+0.14" %6.25+0.07 *6.40+0.14
Tnamalulng NW *2.80+0.28 ©2.55+0.21 %3.65+0.07 °4.25+0.35
6 psu %.35+0.35" °3.00+0.28 °4.20+0.14 ’5.05+0.07°
12 psu ‘3.80+0.14° °3.90+0.28 *5.6040.14" *6.25+0.49
18 psu *2.60+0.14 °4.05+0.07" °5.75+0.35 *6.60+0.28
24 psu %2.6540.07" "4.65£0.21" *6.40+0.14 *6.95+0.07
uauNIa NW 2.3040.28 €2.70+0.14 ‘3.60+0.14 °4.20+0.14
6 psu °1.8040.14™ °3.35+0.21 ‘4754021 °5.85+0.21°
12 psu *1.90+0.14° °3.5540.07 °5 40+0.14° °6.05+0.21
18 psu *2.75+0.21 °3.8540.21% °5.60+0.28 ©6.20+0.14
24 psu *.75+0.07" *4.4040.28" %6.75+0.21 %6.7040.28
WamH gy NW °2.20+0.14 £2.55+0.07 3.75+0.21 °4.65+0.21
6 psu ®).15+0.07" ) 8540.21 *4.35+0.07 °4.70+0.14°
12 psu *2.90+0.14° "3.10+0.28 °4.85+0.07% °6.00+0.28
18 psu *2.15+0.07 °3.25+0.07° '5.80+0.14 ®6.500.28
24 psu *3.00+0.14" *3.9540.07" *6.15+0.49 '6.75+0.07
Tsauas NW. *2.00+0.14 2:50+0.28 ‘3.85+0.07 4.35+0.07
6 psu °1.5040.14° 3 10+0.14 °4.40+0.14 °4.95+0.07"
12 psu *1.9040.28° *3.60+0.14 °5.1540.21" *5.7540.21
18 psu ©2.45+0.21 °3.75+0.35" ’5.45+0.21 6.05+0.07
24 psu *2.70+0.28" °4.95+0.21" *6.65+0.07 *6.40+0.28
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yHany YANAADI ANUAN (psu)
AoUMINARDY MUNAY MEKAY MEKAY
maihdansi 3 | msihienseiie | mstniantad o
Tairlgnivy NW 2254021 3.40+0.28° °4.50:0.28 °4.80£0.28
6 psu 1.70+0.14° 3.25+0.35 °4.60+0.42 °5.2540.21
12 psu 2.95+0.35" 3.5040.00 °4.65+0.21° °5.30+0.28
18 psu 2.40%0.42 3.70+0.14 °5.654+0.21 %6.45+0.35
24 psu 2.05+0.21 4.00+0.14° *6.35+0.07 %6.50+0.14
Tnamalulvgy NW *2.70+0.28 2.750.21° °4.00+0.28 ‘4454021
6 psu ®2.65+0.21° °3.15+0.35 ‘4.50+0.14 °5.10+0.14
12 psu #3.70+0.14° °4.00+0.14 °5.8040.28" °6.35+0.35
18 psu *2.85+0.07 °4.20+0.28 °5.90+0.28 ©6.65+0.21
24 psu *2.50+0.14 '4.95+0.21° ’6.60+0.14 *7.15+0.07
HaunzIa NW °2.55+0.21 .85+0.07" 43.90+0.14 °4.20+0.28
6 psu ©2.00+0.14° *3.50+0.28 °4.95+0.07 °5.65+0.35
12 psu *2.15+0.07° *3.80+0.14 °5.65+0.07" ©6.2540.07
18 psu *9.60+0.28 4.20+0.42 °5.85+0.35 6.45+0.49
24 psu '3.05:0.07 *4.55£0.21" *7.05+0.21 *6.75+0.35
Wamgu NW 2.50+0.14 2.800.14" °4.05£0.21 °4.85+0.07
6 psu 2.00+0.00 *3.15+0.21 *4.55£0.21 °4.7040.42
12 psu 2.75+0.21° *°3.40+0.28 °5.00+0.14" °6.10+0.28
18 psu 2.45+0.35 °3.50+0.00 %6.000.28 6.60+0.14
24 psu 2.85+0.49 *4.3040.42" ’6.35+0.35 *7.00+0.14
Tilsauas NW. *2.204£0.14 $.6540.07" 4.10+0.28 °4.600.00
6 psu °1.80+0.28" *3.20+0.14 °4.75+0.07 °5.10+0.14
12 psu °1.90+0.14° °3.95+0.49 °5.2540.07" '5.8540.49
18 psu ®.65£021 *3.7020.28 °5.60+0.14 %6.25+0.21
24 psu '3.00+0.28 *5.05+0.07" '6.90+0.14 *6.45+0.21
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3) M3 Wl 4@ (conductivity)

Y Y Y
noumMsnaasstinial e ﬂ”liﬁﬂ?\lﬂﬂi!ﬂﬂ%ﬂﬂu (0-10 w3y.) HAZAUTUAN (10-20 %5.)

Y
C3 o =

Tugganaaesildhiiaindeiisnoglusg 3.28-6.54 1az 4.04-7.75 mS/cm AWEIRNY MYHAT
o w 2’ = u’d’ A ' o a A d? A A Yo 3} = 1<
mstinfaindensan 9 wudn math lWihluduiisigedu Ae gan 1asuriudenudn Nw, 6
psu, 12 psu, 18 psu 118z 24 psu M3 T luauduuuiiniegluyie 9.53-10.43, 10.47-11.36,
10.68-12.85, 11.57-13.23 11a% 13.09-14.32 mS/ecm awaday aaumsi Inihlududuarsiian
08 11929 10.44-10.96, 10.84-12.25, 11.49-13.94, 12.53-14.01 118 13.90-15.15 mS/cm aNUa G (113199
4.22 594 119199 4.23) 813 lsfauannanIsnaaeanuNANTUULNA1TI I
a 2,’ 1 3 d” A 1 o d? (Y] a = a A Y A = a 1
Auduais Nethiesninainisi lihduednulSumveunaeluau Ae dtindeluAuga
math Iihegge nagdlFinannde lududiasaimsti i nezanasdae (U. S, Salinity
Laboratory Staff, 1954 81904 LU NOAN NOIaAIA, 2546)
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yHany YANAAD 31 i (ms/em)
foUMINARDI Merag MEHag MEHag
msihdiansai 3 | msthdanseiie | msihdansad o
Tairgniny NW 4.14x0.32 6.21+0.40 8.41£0.39 °10.43+1.20
6 psu 3.28+0.25° 6.96+0.25 8.78+0.50 °10.56+0.83
12 psu 5.46+0.73" 7.02+0.47 9.47+0.76 °10.68+0.62
18 psu 4.37+0.62 7.22+0.38 9.66+0.88 °11.57+0.71
24 psu 4.62+0.57 7.69+0.49 10.85+0.65 *13.86+0.26
Tnamalulng NW 5.69+0.67 6.94+0.71 °8.390.71 °9.53+0.93
6 psu 5.07+0.28" 7.09+0.32 °8.58+0.34 °10.47+0.56
12 psu 6.28+0.83" 8.21+0.77 *10.80+0.45 *12.85+0.60
18 psu 5.58+0.69 9.18+1.15 10.99+1.23 *13.23+0.36
24 psu 5.43+0.55 9.36+0.37 *12.63+0.33 14.32+0.37
uauNIa NW %5 35:£0.59 °6.1440.24 *7.79+0.54 °9.59+0.95
6 psu *4,07+0.13% *6.76+0.38 °9.16+1.12 ®11.29+0.40
12 psu °3.97+0.31% 7.9240.59 °9.25+0.55 *12.0240.37
18 psu *5.60+1.05 ‘8.62+0.64 “11.43+0.89 *12.46£1.20
24 psu %6.54+0.46 ’9.09+0.83 *11.87+0.56 *13.36+0.57
WamnIgy NW 4.76+0.57 5.57+1.17 7.87+1.22 “10.36+0.37
6 psu 5.80+1.17" 6.18+0.30 8.28+0.99 °10.48+0.66
12 psu 6.18+0.65" 6.46+0.22 8.60:0.39 *10.70+0.28
18 psu 4.36+0.23 6.62+0.30 9.86+1.03 °11.8120.51
24 psu 5.88+0.20 8.2340.58 10.99:0.81 *13.42+0.53
Tsauas NW. *4.00+1.06 6.48+0.42 °8.16=0.32 9.76+0.24
6 psu 3.44+0.13° 6.99:0.40 %9.34+0.93 11.36+1.12
12 psu ‘3.42+0.09° 7.14%0.55 %9.70+0.54 12.05%1.10
18 psu ©5.3340.42 7.79+0.82 °10.10£0.42 12.4240.53
24 psu *5.85+0.53 9.31£1.10 *12.71£0.77 13.09+0.74
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yHany YANAAD 31 i (ms/em)
foUMINARDI Merag MEHag MEHag

msihdiansei 3 | msihdanssiie | msihiansed

Tairgniny NW 4.08+0.57 6.75+0.25 9.12:0.87 *10.96+1.15
6 psu 4.24+0.61 7.45+0.49 9.63+0.73 °10.97+0.78

12 psu 6.08+0.80 7.87+1.09 10.02+0.47° °11.54%1.05

18 psu 5.02+0.53 7.94+0.84™ 10.000.61 *12.530.62

24 psu 4.45+0.34° 8.04+0.51 11.44+0.38 *14.45+0.34

Tnamalulng NW 5.47+1.16 *8.02+0.98 °9.23+0.71 °10.44+0.93
6 psu 5.45+0.27 °7.57+0.16 °9 440,54 °10.84+0.41

12 psu 6.13+1.10 8,97+0.42 *11.99+0.52" *13.94+0.55

18 psu 6.00+0.47 9.61+0.74" °11.67+0.81 *14.010.38

24 psu 5.31+1.03" ‘9.90+0.43 “13.4120.40 *15.15+0.52

uauNIa NW °6.1040.25 °6.7740.77 °8.8540.49 °10.48+0.96
6 psu °4.86+0.90 *7.730.40 °9.28+0.92 *11.76+0.23

12 psu °4.88+0.32 *°8 2840.30 °9.72+0.56" °12.39+0.30

18 psu °5.40+0.40 9.33+0.45% *12.25+0.35 *13.07+0.45

24 psu 87.75+0.71° *10.28+1.11 *12.86+0.86 *14.06+0.47

WamnIgy NW 5.900.49 ’6.60:£0.32 °8.29+0.54 °10.93+0.83
6 psu 5.61+0.56 °6.84+0.55 °9.06+0.44 *11.58+0.91

12 psu 6.03+0.95 °6.94+0.75 *9.5240.24° *11.49+0.34

18 psu 5.34+0.54 *7.16+0.21° *10.87+0.50 ®13.100.78

24 psu 5.6240.33" ’8.96+0.39 *11.47£1.07 13.90+0.18

Tsauas NW. *4.8440.45 7354054 °9.05+0.30 °10.64+0.83
6 psu ‘4.17+0.81 ?7.93+0.62 *9.98+1.20 ®12.25+0.57

12 psu °4.04+0.52 °7.7140.34 "10.2740.26° 13.16£1.17

18 psu 6.28+0.69 °8.33+0.54"™ °11.2240.34 *13.68+0.42

24 psu “7.00+0.70" *10.21+0.92 *13.22+0.95 *14.00+0.50

v o o g . 4 e ' ' < S o P aw oo w oA o
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4) Wnavinaeymnadunazilszinnifedu (particle size distribution and soil texture)
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wilafiy | yanaas ABUNINATDY movdamsthiiansed 3 movdamsttianed 6 movdamsttiansed o
Yosand Yosilt Y%clay Yosand Yosilt Y%clay Y%sand Yosilt Y%clay Y%sand Yosilt Y%clay
ioau ioa ioau ioau

Tignity | NwW 31 0 27 25 37 38 33 32 34 28 39 33
AUTIU (loam) AusTIumiion (clay loam) AUTIUNIEY (clay loam) AUTIUNIEY (clay loam)

6 psu 33 37 31 31 39 31 25 40 34 25 44 31

AUTIUNIEY (clay loam) AUTIUNTBD (clay loam) AUTIUNIEY (clay loam) AUTIUNIEY (clay loam)

12 psu 33 32 35 39 27 35 33 29 38 35 34 32
AUTIUNIEY (clay loam) AusIumiion (clay loam) AUTIUNIY (clay loam) Ausaumiien (clay loam)

18 psu 41 28 31 29 39 32 28 39 33 35 34 31
AUTIUNIEY (clay loam) AU (clay loam) AUTIUNIEY (clay loam) Ausaumiien (clay loam)

24 psu 27 42 32 25 42 33 38 34 28 26 44 30
AUTIUNIOY (clay loam) AusIndien (clay loam) AUIIU (loam) AUTIUNIEY (clay loam)

Tnena NW 35 35 29 31 34 36 25 46 29 23 48 29
Tulwgy AugIumiled (clay loam) AU UKD (clay loam) AuTIUmiled (clay loam) Augaumiled (clay loam)
6 psu 39 23 37 39 28 33 31 35 34 23 42 35

Augaumiled (clay loam) AuIIUNiied (clay loam) Augaumiled (clay loam) Augaumiled (clay loam)

12 psu 37 28 35 28 39 33 31 37 32 34 35 31
AugIUmed (clay loam) AuIIUNeD (clay loam) Ausaumiled (clay loam) Augaumiled (clay loam)

18 psu 39 28 34 38 24 38 25 36 39 29 44 26

AU (clay loam) AU YD (clay loam) AuUmtien (clay loam) AU (loam)

24 psu 35 32 33 25 36 39 35 34 31 29 34 37
AUTIUNIO2 (clay loam) AUl (clay loam) AuTUNiie2 (clay loam) AUTIUNiIEY (clay loam)

uaunzia NW 34 36 30 27 42 31 34 33 33 26 41 33
AuTIUNiIeD (clay loam) AusIumilen (clay loam) AUTIUNiIEY (clay loam) AUTIUNiIEY (clay loam)

6 psu 29 2 30 31 34 34 27 35 38 35 37 28

AUTIUNIEY (clay loam) AuTIumiion (clay loam) AUTIUNIEY (clay loam) AUTIU (loam)

12 psu 41 28 31 33 28 39 25 40 35 32 38 30
AUTIUNIEY (clay loam) AuTIumiien (clay loam) AUTIUNIEY (clay loam) AUTIUNIEY (clay loam)

18 psu 30 40 30 27 46 27 29 42 30 32 36 32

AUTIUNIEY (clay loam) AUTIU (loam) AUTIUNIEY (clay loam) AUTIUNIEY (clay loam)

24 psu 31 32 37 37 35 28 27 38 35 27 36 37

a s o
AUITIUVIUYT (clay loam)

AUTIY (loam)

a s o
AUTIUVIUYY (clay loam)

a s o
AUTIUVIUYD (clay loam)




v Y 9
M990 4.24 (flo) USinmvueeynnauuaziteauluAuFULY (0-10 Fw.)

92

wilafiy | yanaaes ADUNINATDY movdamsthiianed 3 movdamsttiansed 6 movdamsttiansd o
%sand Yosilt %clay %sand Yosilt %clay %sand Yosilt %clay %sand Yosilt %clay
£ a £ a £ a £ a
oAU 1Hiodu oAU 1oAY

W NW 27 38 35 31 41 28 29 46 25 29 40 32
Waqu AUTIUNIEY (clay loam) AusIumiien (clay loam) AUTIU (loam) AUTIUMIEY (clay loam)

6 psu 31 36 33 33 38 29 34 39 27 30 37 33
AUTIUNIEY (clay loam) AU (clay loam) AUTIU (loam) AUTIUNIEY (clay loam)

12 psu 33 32 35 31 39 30 31 37 32 33 39 28

AUTIUNIY (clay loam) Ausumiion (clay loam) AUTIUMIEY (clay loam) AUTIY (loam)

18 psu 35 28 37 31 40 29 23 46 30 23 43 34
AuTIUHiED (clay loam) AU (clay loam) AUTIUNIEY (clay loam) Ausaumiien (clay loam)

24 psu 26 42 32 35 38 27 26 38 36 33 34 33
AUTIUNTUOY (clay loam) AUTIU (loam) AUTIUMIBY (clay loam) AUTIUMIEY (clay loam)

RERTEY NwW 34 39 27 33 36 32 23 38 38 24 45 31
AUIIU (loam) AUTIUNIED (clay loam) AUTIUNIEY (clay loam) Ausaumiien (clay loam)

6 psu 39 28 33 37 34 29 31 39 30 28 34 38
AUTIUHTED (clay loam) AuIIMtien (clay loam) AUTIUHTED (clay loam) AUTIUHTED (clay loam)

12 psu 31 38 31 35 29 37 29 40 31 29 42 29
AugIUmied (clay loam) AuIIUNEY (clay loam) AusIied (clay loam) Augaumiled (clay loam)

18 psu 31 30 39 35 34 30 28 46 26 35 31 34
AU (clay loam) AUTIMN LY (clay loam) AU (loam) AuUm e (clay loam)

24 psu 28 36 37 31 40 29 36 35 29 31 38 31

a0 A
AUIIUYIUYY (clay loam)

AUt (clay loam)

a0 A
AUITIUVIUYY (clay loam)

a A
AUTIUVIUYY (clay loam)
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wilafiy | yanaas ABUNINATDY movdamsthiiansed 3 movdamsttianed 6 movdamsttiansed o
Yosand Yosilt Y%clay Yosand Yosilt Y%clay Y%sand Yosilt Y%clay Y%sand Yosilt Y%clay
ioau ioa ioau ioau

Tignity | NwW 2 33 25 31 41 27 27 41 32 33 37 30
AUTIU (loam) AusTIumiion (clay loam) AUTIUNIEY (clay loam) AUTIUNIEY (clay loam)

6 psu 30 39 31 33 39 28 29 37 33 31 34 34

AUTIUNIEY (clay loam) AUTIUNTBD (clay loam) AUTIUNIEY (clay loam) AUTIUNIEY (clay loam)

12 psu 40 37 23 32 45 23 27 41 32 27 44 29

AUTIU (loam) AUTIU (loam) AUTIUNIY (clay loam) AUTIUNIEY (clay loam)

18 psu 42 29 29 38 39 23 33 35 31 31 40 29
AUTIUNIEY (clay loam) AUTIU (loam) AUTIUNIEY (clay loam) Ausaumiien (clay loam)

24 psu 41 36 23 33 43 25 27 47 26 32 36 32

AU (loam) AU (loam) AUIIU (loam) Ausaumiien (clay loam)

Tnena NW 34 36 30 37 35 29 26 38 36 28 38 34
Tulwgy AugIumiled (clay loam) AU UKD (clay loam) AuTIUmiled (clay loam) Augaumiled (clay loam)
6 psu 35 35 30 36 34 30 29 34 37 29 39 32

Augaumiled (clay loam) AuIIUNiied (clay loam) Augaumiled (clay loam) Augaumiled (clay loam)

12 psu 31 46 23 33 40 27 32 38 40 30 36 34

AUTIU (loam) AuIIUNEY (clay loam) Ausaumiled (clay loam) Augaumiled (clay loam)

18 psu 40 31 29 39 38 23 28 43 29 27 39 34

AU (clay loam) AUTI (loam) AuUmtien (clay loam) AuUmtien (clay loam)

24 psu 34 35 31 39 28 33 36 30 34 29 34 36
AUTIUNIO2 (clay loam) AUl (clay loam) AuTUNiie2 (clay loam) AUTIUNiIEY (clay loam)

uaunzia NW 37 36 27 34 44 22 33 37 30 27 46 27
AuTIUNiIeD (clay loam) AUTIU (loam) AUTIUNiIEY (clay loam) AUTIUNiIEY (clay loam)

6 psu 40 36 24 29 46 25 25 43 32 26 47 27

AUTIU (loam) AUTIU (loam) AUTIUNIEY (clay loam) AUTIUNIEY (clay loam)

12 psu 29 43 27 33 36 31 33 37 30 32 43 25

AUTIUNIEY (clay loam) AuTIumiien (clay loam) AUTIUNIEY (clay loam) AUTIU (loam)

18 psu 27 37 35 32 35 33 35 39 26 25 42 32

AUTIUNIEY (clay loam) AuTIumiion (clay loam) AUTIU (loam) AUTIUNIEY (clay loam)

24 psu 41 25 34 29 45 25 25 41 34 29 47 24

a s o
AUITIUVIUYT (clay loam)

AUTIU (loam)

a s o
AUTIUVIUYY (clay loam)

AUITIY (loam)
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wilafiy | yanaaes ADUNINATDY movdamsthiianed 3 movdamsttiansed 6 movdamsttiansd o
%sand Yosilt %clay %sand Yosilt %clay %sand Yosilt %clay %sand Yosilt %clay
£ a £ a £ a £ a
1Hoau oAy 1HodAu 1HodAu
W NW 40 35 25 27 41 31 36 33 31 33 41 26
Waqu AUTIU (loam) AusTIumiien (clay loam) AUTIUMIEY (clay loam) AUTIU (loam)

6 psu 27 42 31 35 39 25 37 32 31 27 37 36
AUTIUNIEY (clay loam) AUTIU (loam) AUTIUNIEY (clay loam) AUTIUNIEY (clay loam)

12 psu 39 31 30 40 25 35 35 28 37 33 37 30
AUTIUNIY (clay loam) Ausumiion (clay loam) AUTIUMIEY (clay loam) Ausaumiien (clay loam)

18 psu 31 43 26 34 33 33 25 45 30 27 4 30

AUTIU (loam) AU (clay loam) AUTIUNIEY (clay loam) AUTIUNIEY (clay loam)

24 psu 28 46 26 33 39 27 36 29 35 34 35 31

AUTIU (loam) AuTIndion (clay loam) AUTIUMIBY (clay loam) Ausaumiien (clay loam)

RERTEY NwW 30 35 35 37 37 26 27 37 36 31 34 34
AUTIUNMIUY (clay loam) AUTIU (loam) AUTIUNIEY (clay loam) Ausaumiien (clay loam)

6 psu 27 39 33 33 36 26 31 34 35 34 31 35
Augaumiled (clay loam) AUIIU (loam) Augaumiled (clay loam) Augaumiled (clay loam)

12 psu 35 30 35 29 40 31 27 49 24 29 39 32
AugIUmied (clay loam) AuIIUNEY (clay loam) AUTIN (loam) Augaumiled (clay loam)

18 psu 32 39 29 35 39 26 33 39 28 31 40 29
AU (clay loam) AUTI (loam) AuIUmten (clay loam) AuUm e (clay loam)

24 psu 35 33 33 28 42 30 28 45 27 34 32 34

a0 A
AUIIUYIUYY (clay loam)

AUt (clay loam)

a0 A
AUITIUVIUYY (clay loam)

a A
AUTIUVIUYY (clay loam)
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5) Sw‘%zﬁmq“luau (organic matter; OM)
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mevaimsihtiaiudensan o nud Usnasunieiagluauiiuud TWugadiu Ae yan lasy
WA NMAN NW, 6 psu, 12 psu, 18 psu tag 24 psu YTinadunioiag luauduuuiiniegluas
3.611-5.050, 2.166-4.752, 2.209-4.987, 2.169-5.168 1Az 4.301-5.230 % Mua 10y d1ulsuim

aunseingluauualaliaiegluyig 2.082-4.247, 2.929-3.873, 2.560-4.083, 2.384-3.928 1aY

Y
% 1
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a A
BUANY

YANAAD dun3aing (%)
foUMINAADY Merag MErag MErag
msthansan 3 | msihdansene | msihdaasaio
Tairjgniny NW 1.6320.225 °0.492+0.345™ *1.336+0.191° 0.9510.150
6 psu 3.769+0.367 °0.587+0.210" °.0.270+0.537 0.050+0.227
12 psu 3.66240.072 °-0.400£0.142 °0.824+0.450" 0.272+0.694
18 psu 1.094+0.105 "2.219+0.383" ™1.439+0.196" "0.416+0.090
24 psu 3.5100.142 °0.794+0.248" 0.625+0.233 0.301£0.092
Tnamalulng NW 3.611+0.144 0.1020.002° *0.869+0.176" 0.346:£0.489
6 psu 1.552+0.111 1.569+0.519" *0.29140.126" 0.357+0.648
12 psu 3.515+0.427 0.679+0.812 °.0.981+0.523" 0.297+0.280
18 psu 2.975+0.200 "1.325+0.122° ".0.638+0.006" "0.313+0.003
24 psu 3.119£0.272 0.910+0.120° *0.612+0.254 0.229+0.156
ugunzia NW 3.561+0.215 0.630+0.016™ °0.797+0.484" 0.061+0.591
6 psu 4.0820.076 "°.0.213+0.150" .1.744+0.314° "0.041+0.300
12 psu 2.834+0.131 *0.882+0.423 *0.923+0.049" 0.349+0.159
18 psu 3.07240.338 *0.191+0.130° °0.988+0.258" 0.4440.302
24 psu 3.361+0.210 ©0.358+0.228™ *0.864£0.116 0.291:0.737
Wamgu NW 3.869+0.074 "0.826+0.089" *-0.339+0.320" "0.225+0.004
6 psu 3.611+0.144 "-0.957+0.241° ™1.009+0.167° "0.698+0.688
12 psu 3.415+0.422 "0.350+0.495 "1.892+0.043" "0.336+0.237
18 psu 3.873+0.371 0.158+0.674° °-1.988+0.659° 0.126+0.658
24 psu 3.714+0.146 0.644+0.460" °-0.2210.467 0.165+0.081
Tilsauas NW 2.790+0.326 ™1.027+0:179° .0.408+0.288" "0.20140.285
6 psu 3.818+0.148 0.159+0.373" *0.434+0.304™ 0.34120.161
12 psu 2.650+0.128 *°0.518+0.470 °0.915+0.570" 0.787+0.021
18 psu 3.66340.217 ™1.813+0.129° ".0.95140.151° "0.406+0.095
24 psu 3.560+0.072 4-0.249+0.067" 0.617+0.587 0.428+0.291
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yHany FANAADY dun3aing (%)
AoUMINARDY MUNAY MEKAY MEKAY
msthansan 3 | msihdansene | msihdaasai o

Tairgniny NW 2.8340.131 0.283+0.267" *0.650£0.084 0.4810.530
6 psu 1.833+0.173 0.339+0.249 *0.851+0.691" 0.438+0.481
12 psu 2.47140.125 ".0.346+0.115 ™0.526+0.017" "-0.047+0.193

18 psu 2.696+0.193 0.567+0.401 °-0.701+0.461™ -0.089+0.003

24 psu 2.296+0.123 "-0.08620.001 ™0.532+0.008" "0.1390.068

Tnamalulng NW 1.956+0.117 0.87840.249" 0.681+0.558 0.096+0.283
6 psu 1.437+0.274 "1.492+0.008 '0.046:0.466" "0.190:£0.269

12 psu 3.070+0.203 *0.644+0.348 0.000+0.292° 0.369+0.374

18 psu 2.209+0.121 °0.312+0.320 0.940+0.654" 0.357+0.360

24 psu 2.741£0.130 1,024+0.056" -0.099:+0.436" -0.306+0.432

HaunzIa NW 2.297+0.245 -0.257+0.364° °0.213+0.302 -0.17120.004
6 psu 3.463+0.354 0.566+0.505 ©0.718+0.012° 0.405+0.431

12 psu 1.475£0.220 0.3180.450 *1.717+0.087" 0.469+0.518
18 psu 3.666+0.362 "0.257+0.213 ".1.363+0.023° ".0.176+0.121

24 psu 3.616+0.432 -0.305+0.293" °0.104+0.283" -0.580+0.685

WamnIgy NW 2.743+0.259 0.045+0.064" *0.330+0.076 0.443+0.486
6 psu 2.003+0.413 "1.357+0.483 ".0.477+0.400" "0.046+0.064

12 psu 2.788+0.196 0.722+0.338 0.002+0.427° 0.5190.587

18 psu 1.793+0.230 1.375+0.571 *.0.0030.273" 0.296+0.281

24 psu 3.31120.139 0.052+0.489" ©0.9310.087" 0.0400.186

Tsauas NW. 3.165+0.068 -0.143+0.203" 0.0480.337 0.292+0.412
6 psu 2.342+0.308 0.219+0.435 0.753%0.151° 0.560£0.649

12 psu 1.63140.112 0.24240.229 0.465%0.178" 0.22140.188

18 psu 3.21340.137 0.660+0.234 -0.512+0.581% 0.567+0.658

24 psu 3.360+0.070 0.306+0.292° 0.420+0.018" 0.6110.706
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6) Llasaurarualudu (total nitrogen; TN)

Aoumsnaastiatiude UsinaluTasuiamaludusinm 0-10 su) naz
fududne (10-20 51.) “lmgﬂmamﬁi%’ﬂwﬁwﬁuﬁaﬁﬁmgiumq 1.135-1.990 tag 0.685-2.325
mg/g dry weight 9T 1AY mendamsthiaiudenssi o wud UsinaluTaswuianualy
ﬁuﬁuuﬂﬁfuqqeﬁu Ao ﬂgﬂﬁ”lﬁ’%uﬁuﬁammﬁu NW, 6 psu, 12 psu, 18 psu 11ag 24 psu 15118
"l,uTmmuﬁwmiuﬁwﬁuuuﬁmagi“lmm 0.895-1.860, 0.960-2.105, 1.100-1.735, 0.775-2.375
1z 1.150-2.445 mg/g dry weight U891 ﬁauﬂ?mm”luimmuﬁzmmiuﬁu%ﬂudnﬁﬂ'mgj
11929 1.090-1.955, 0.835-1.535, 0.810-1.870, 1.250-1.665 1182 1.085-1.945 mg/g dry weight AIUEIA
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FHANY YANAAD Tulnstaunarun (mg/g dry weight)
AoUMINARDY MUNAY MEKAY MEKAY

msthansan 3 | msihdansene | msihdaasai o

Tairgniny NW 1.855+0.092 "-0.360+0.141° "0.340+0.057" "™°0.025+0.163"
6 psu 1.305+0.078 ™0.635+0.120" °.0.210+0.057% ™0.375+0.163"

12 psu 1.72040.071 ™0.485+0.021° ™.0.375+0.049° "-0.095+0.092°

18 psu 1.380+0.057 ".0.025+0.007° ™0.590+0.000" ™0.430+0.170"

24 psu 1.760+0.071 °20.030+0.141° "°.0.120+0.014° ™0.55040.042"

Tnamalulng NW 1.555+0.134 ".0.07540.035" "0.005+0.021" "°.0.5900.014°
6 psu 1.365+0.148 "0.415+0.064" "-0.290+0.014° ".0.520+0.057°

12 psu 1.6100.057 ".0.940+0.113° ™0.605+0.007" ".0.175+0.021°

18 psu 1.395+0.078 ".0.150+0.042" ™0.350+0.014° "-0.080+0.057"

24 psu 1.280£0.113 "°0.0050.049° ™0.525+0.021° "0.33040.184

yaunzia NW 1.2150.064 ".0.045+0.177° ™.0.545+0.049° ™0.610+0.028"
6 psu 1.490+0.085 "-0.590-£0.042° ™0.515+0.064" ™0.165+0.191"

12 psu 1.610£0.127 "0.545+0.021" "°.0.435+0.021° "0,010-+0.028"

18 psu 1.485+0.092 ".0.635+0.021° "0.900-0.000" "°.0.230+0.028"

24 psu 1.135+0.064 ™0.580+0.014° ".0.720+0.014¢ "0.155+0.177°

Wam#agu NW 1.435:0.049 *€.0.1800.042° ™0.350+0.057" "-0.680+0.085°
6 psu 1.545+0.092 ™0.3550.007° ".0.475+0.021° "°.0.465+0.191°

12 psu 1.435+0.078 ™0.195+0.064" .0.315+0.092° ".0.030+0.156°

18 psu 1.245+0.064 ".0.585+0.120° ™0.630+0.000" .0.515+0.078°

24 psu 1.245+0.049 "1.275+0.148" "-1.840+0.042" ™1.445+0.219°

Tilsauas NW. 1.850-0.085 .0.8450:134° ™0.060+0.042" ™-0.095+0.049°
6 psu 1.590+0.057 ™0.195+0.134° .0.110+0.000" "°.0.415+0.007°

12 psu 1.990+0.085 ".0.500+0.170° "0.4100.028" "°.0.660+0.057°

18 psu 1.555£0.106 ".0.185+0.064" | = ""0.465+0.106° ™0.520+0.226"

24 psu 1.42040.099 %.0.295+0.233¢ ™0.595+0.078" ™0.725+0.064°
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FHANY YANAAD Tulnstaunarun (mg/g dry weight)
AoUMINARDY MUNAY MEKAY MEKAY
msthansan 3 | msihdansene | msihdaasai o
Tairgniny NW 1.585+0.148 "0.450£0.071° | "-0.725+0.049° '-0.175+0.021°
6 psu 1.995+0.148 ™0.295+0.049 ™.0.705+0.035° '-0.050+0.071%
12 psu 1.35040.042 "0.090+0.028" "0.000+0.085" "0.430+0.113°
18 psu 1.030+0.170 °0.090+0.339 *0.050+0.297 0.495+0.035
24 psu 0.685+0.049 ‘0.780+0.085" *0.105+0.191 0.180+0.410
Tnamalulng NW 0.910+0.085 "40.315+0.120" "-0.275+0.120° ™1.005+0.148"
6 psu 132540219 €.0.145+0.177 -0.110+0.198™ *.0.165+0.177"
12 psu 1.465+0.120 %.0.2700.184" 0.040+0.141° ©0.425+0.120"
18 psu 1.620+0.127 £.0.570+0.269 0.300£0.354 °0.05040.127
24 psu 1.005£0.078 0.175+0.021° 0.170:£0.042 *.0.050+0.127
uannm NW 1.415+0.049 .0.295+0.134° ™0.245+0.035" "-.0.275+0.021°
6 psu 0.910+0.057 ™0.465+0.007 "0.0100.127" "0.105+0.064°
12 psu 2.125+0.064 ".0.750+0.028" ".0.340+0.127° "0.145+0.021°
18 psu 1.32540.134 °0.030+0.099 *0.130£0.042 -0.045+0.247
24 psu 0.910+0.099 ™0.315+0.035° ™0.220+0.057 "-0.360+0.255
WamH gy NW 1.085£0.078 "0.745+0.148" "-0.295+0.007" '-0.32520.078°
6 psu 0.885+0.092 "°0.355+0.049 ™0.295+0.035" "-0.17040.099"
12 psu 1.170+0.057 *0.0150.035" °0.030+0.127 0.035+0.304"
18 psu 1.600+0.212 ©0.365+0.304 *0.015+0.035 0.000£0.269
24 psu 1.1700.156 °0.230+0.085" *0.035+0.205 0.510+0.170
Tilsauas NW. 2.250+0.226 ".0.800-0.085° *.0.42540.191° ™0.290+0.127"
6 psu 1.580+0.113 %0.035+0.361 %.0.245+0.361" °-0.465+0.035°
12 psu 1.840+0.184 *.0.665+0.375" ™0.515+0.007" "°.0.635+0.021°
18 psu 2.0550.092 ".0.695+0.177 "0.110+0.184 ™.0.040+0.057
24 psu 2.325+0.233 ".1.290+0.113¢ ™0.400+0.057 "°0.1350.106
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7) wonluiianloooulufu (ammonium ion; NH, ")
Y Y
Aoumsnaassiiatiude Ysurawen Tudion Tesau Tuausuuy (0-10 3. wazau
Y [ Y
Fua1s (10-20 ¥u.) luganaassi Idiniaindeiiareglugie 0.047-0.513 wag 0.093-0.327
. o w 1% o w g‘ = 3 ~ v a = Aa A
mg/g soil MUY Menainmsiaiudeasen o wud UsuawenTuienlossuluaui
9 dg‘ = ~ Yo g’ = < a ~
un Tiug Sy Ae e TSl udoauny NW, 6 psu, 12 psu, 18 psu ez 24 psutf5ananen Tuiiion
Y
looouTluaudsuuuiiniogluegi 0.070-0.467, 0.163-0.607, 0.140-0.700, 0.093-0.350 1az
0.233-0.793 mg/g soil MUY Faaraina laena lianuuanaeditodnyniana
qg./’ ' 3 g} a [ < o [ 1 a
NIEHINANUANURNIUTY FHANY Lazy19a U UA0619 drutlTunauen Tutisu lessu
Y
Tudugua1alin1og 114939 0.210-0.420, 0.140-0.467, 0.163-0.443, 0.187-0.397 11ag 0.257-0.397
1 ' k4
mg/g soil MUY Fearaana Iagna 1 lulianmanasededivednymneananeszning
I g’ = Aa A 1 3 o 1 ~ = ~ (] <
ANMANYeIT 1Y ¥HANY HAZFIWIAUNVAIDGIL (I 1N 1.6 DI A15199 1.7) 9819 15AMN
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a A =
FUANY FANADDY uonlanienlesan (mg/g soil)
AoUMINARDY MUNAY MEKAY MEKAY
msthansan 3 | msihdansene | msihdaasai o
Tairgniny NW 0.047:0.000 "0.16340.033° | "0.070+0.033" ™0.187+0.000"
6 psu 0.140+0.066 "0.187+0.066" "-0.280+0.000° ™0.560£0.066"
12 psu 0.397+0.099 .0.070+0.033° °-0.023+0.033" .0.163+0.033°
18 psu 0.233+0.066 ™0.070+0.033" ".0.093+0.000" "0.117+0.033°
24 psu 0.303+0.033 °0.047+0.000™ *.0.047+0.000" °0.047+0.000°
Tnamalulng NW 0.117+0.033 0.18740.066° | "-0.140+0.066 | ""0.023+0.033"
6 psu 0.1400.000 *0.093+0.066" °0.047+0.000° °0.047+0.000°
12 psu 0.2100.033 '%.0.070+0.033" "0.280+0.066" ™0.2800.000"
18 psu 0.1630.033 *0.047+0.000" *.0.047:£0.000" ©-0.047+0.000"
24 psu 0.5130.132 "°.0.2100.099° "0.443+0.099" "0.047+0.066°
uaNnzia NW 0.140+0.000 °0.000+0.000" °-0.047+0.000" °0.2330.000°
6 psu 0.210+0.033 ".0.047+0.000° "°.0.117+0.033° ™0.490+0.033"
12 psu 0.210£0.033 %0.140+0.000" °-0.140+0.000" *0.187+0.000°
18 psu 0.397+0.099 ™-0.117+0.099° -0.117+0.033° "0.140£0.000"
24 psu 0.0470.000 ™0.210+0.033" "%0.047+0.000° ".0.070+0.033"
WamH gy NW 0.1170.033 °0.047+0.000° %0.1170.033" °0.0470.066"
6 psu 0.117+0.033 0.163+0.033° | ™-0.1630.033" "0.047+0.000"
12 psu 0.1870.066 ™0.233+0.066" ".0.163+0.099" "°0.047+0.000°
18 psu 0.093+0.000 ™0.280+0.066" ™.0.233+0.000° "°0.000£0.000°
24 psu 0.093+0.000 0.187+0.066" °0.16340.033% %0.233+0.000”
Tilsauas NW. 0.1630.033 ™0.093+0.000 *.0.210+0.033° ™0.023+0.033"
6 psu 0.187+0.066 ™0.0930.066" ™.0.187+0.000° ™0.467+0.132"
12 psu 0.163+0.033 ™0.140+0.066' ™-0.187+0.066" "-0.070+0.033"
18 psu 0.2800.066 *-0,093+0.066™ ™0.117+0.033" ™0.047+0.000"
24 psu 0.163+0.033 ™.0.070+0.033 "0.187+0.000° ™0.443+0.033"

v o o g . 4 e ' ' < S o P aw oo w oA o
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FHANY YANAAD uonlanienlesan (mg/g soil)
foUMINARDI Merag MEHag MEHag
mathiiansai 3 | maihdandafie | msthiansaii o
TairJgniiy NW 0.23320.066 ©0.047+0.000 °0.0470.066 0.140+0.066
6 psu 0.303+0.099 ".0.047+0.000° "0.443+0.033" ".0.373+0.198"
12 psu 0.25740.033 °0.0930.000 °0.140£0.000 -0.163+0.165
18 psu 0.140+0.000 ‘0.187+0.066" °0.187+0.198" -0.117+0.099°
24 psu 0.257+0.099 "0.11740.033 "°0.047+0.000" ".0.023+0.033"
Tnamalulng NW 0.280-£0.066 0.140+0.066 0.000+0.066 -0.047+0.132
6 psu 0.210+0.099 0.047£0.000° 0.0700.033° 0.047+0.132"
12 psu 0.2330.066 -0.0470.132 0.070+£0.099 -0.0930.132
18 psu 0.3030.033 "-0.047+0.000" "0.1400.000" "-0.210+0.099"
24 psu 0.187+0.066 -0.047+0.132 0.210+0.099" -0.023+0.033"
waunza NW 0.210+0.099 -0.023+0.099 £-0.047+0.000 *0.070+0.033
6 psu 0.163+0.099 "0.117£0.033" "0.21040.033° | "-0.070+0.033"
12 psu 0.187+0.000 '-0.023+0.033 "0.2570.033 "0.023+0.033
18 psu 0.32740.132 "0.023+0.033" "0.093+0.000" ".0.070+0.033"
24 psu 0:327+0.066 '-0.023+0.033 "0.257+0.099" ".0.257+0.033"
Wamgu NW 0.093-:0.000 ™0.163+0.033 "°.0.047+0.000 "™0.140+0.066
6.psu 0.187+0.066 '0.14020.000" °0.023+0.033" ‘0.163+0.099"
12 psu 0.163+0.099 "0.140+0.066 "0.140+0.066 ".0.11720.033
18 psu 0.280-+0.066 *.0.117+0.033° "0.32740.066" ".0.1400.000”
24 psu 0.117+0.033 *0.070+0.033 *0.047+0.000" 0.023+0.099"
Tulsauns NW 0210£0.033 0.1630,099 *0.0230.099 *0.023+0.099
6 psu 0.3030.033 0.04740.066" “.0.093+0.000° | "-0.117+0.099"
12 psu 0.257+0.033 *-0.023+0.033 "°0.140+0.,000 *.0.0700.033
18 psu 0.16340.033 "0.07040.033" *.0.187+0.066° "0.14020.000°
24 psu 0.140+0.066 '0.070+0.033 "0.257+0.033" ™.0.093=0.000"
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8) lumsnlu@u (nitrate; NO,)

Y Y Y
neumsnaassimitds USina luasnluausuuu (0-10 wa.) HAZAUTUAN (10-20 %514.)

Y
o S A 1

Tuganaaesnldiniaindoliareglusie 0.233-1.447 uaz 0.280-1.703 me/g soil AWAIAY

Y 1 F4 1
v A !

[ o @ 2’ = a a A 9 = A AN Yo g} =
meviasmsthiaindenssi 9 wun Ysmalumsnluauinun Tugeiu Ae gan lasuinde
< a a qg.: ! v 1
ANUIAN NW, 6 psu, 12 psu, 18 psu t1az 24 psu Ysua luasnluanduuuiinedluge 0.117-
0.630, 0.210-1.073, 0.350-1.470, 0.560-1.703 t1a% 0.490-1.540 mg/g soil MUY dI1ulTum
Y
Tumsnlududuaraliaeglurig 0.467-0.933, 0.467-0.747, 0.257-1.167, 0.397-0.980 LAz 0.490-
o w & 1w U 1 ' v o W aa qg; 1 3
1.050 mg/g soil MWAIAY FIAIAINANANMUANA DS NN ToF AN NADANITZHINANUAN
g‘ = a A ] < @ [ A =2 A ] 1<
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a A
FUANY FANADDY Tunsn (mg/g soil)
AoUMINARDY MUNAY MEKAY MEKAY

msthansan 3 | msihdansene | msihdaasai o

Tairgniny NW 0.3970.099 ™0.467+0.000" "-0.303£0.033" | "0.070+0.033"
6 psu 0.957:0.033 ™0.210£0.099" | ""0.000£0.066" | "-0.093+0.000°

12 psu 1.260+0.066 ™0.140+0.066" "4.0.163+0.033" "0.233+0.000”

18 psu 0.957+0.099 0.093+0.066" "0.117+0.099° ™0.420+0.000"

24 psu 0.397+0.099 ©0.327+0.066° %0.373+0.066" °0.443+0.033"

Tnamalulng NW 0.3970.033 "0.42040.066" | '-0.350+0.033" | "-0.350+0.033°
6 psu 0.9330.066 ™0.187+0.066" ".0.9100.099" ™0.047+0.000"

12 psu 1.050-£0.033 ©-0.7470.000° °0.0470.000" °0.000+0.000"

18 psu 1.073+0.066 "°.0.420£0.000° | '*0.163+0.033° ™0.303+0.033"

24 psu 0.2330.000 ™0.490+0.033° "%0.233+0.000" ™.0.070+0.099"

uaNnzia NW 0.350+0.099 ™0.32740.000" ".0.5830.099° "°0.047+0.000°
6 psu 0.863+0.033 ".0.420+0.000° ™.0.187+0.066° | "°-0.047+0.066"

12 psu 0.957£0.099 .0.163+0.033" "°.0.420+0.000° ™0.117+0.033°

18 psu 0.7930.066 "°-0.490+0.033° "1.073+0.000" ".0.5830.033¢

24 psu 0.560:0.066 ™0.490+0.033° ".0.443£0.033° | "-0.117+0.033°

WamH gy NW 0.583+0.033 ™0.11740.033° | "-0.3270.000° | "™0.0470.066"
6 psu 1.213+0.132 ".0.467+0.066° "-0.420+0.000° ™0.303+0.033"

12 psu 0.910+0.033 "40.397+0.033° | "-0.210+0.099" ™0.233+0.066"

18 psu 0.420+0.000 .0.350+0.033" ™0.233+0.000° ™0.257+0.033"

24 psu 0.957+0.099 "0.817+0.033" ".1.587+0.000" ™1.213+0.000°

Tilsauas NW. 1.447+0,132 "40,933£0:066" . | "-0.467+0.066" ™0.163+0.033"
6 psu 1.167+0.066 ".0.140£0.066" | "-0.327+0.000° | "-0.047+0.066"

12 psu 1.353+0.132 ™.0.537+0.033° "°.0.187+0.000° "0.373+0.000°

18 psu 1.190£0.099 .0.397+0.033™ "0,397+0.033° ™0.513+0.066"

24 psu 1.167+0.132 ".0.397+0.099° ™0.257+0.033" ™0.117+0.033¢
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a A
BUANY

YANAAD Tunsn (mg/g soil)
foUMINAADY Merag MErag MErag
msthansan 3 | msihdansene | msihdaasaio
Tairjgniny NW 0.957:0.099 *-0.1630.033" '.0.23320.066 "0.0470.000°
6 psu 1.423+0.099 ".0.490+0.033° "°.0.163+0.033" ™.0.023+0.033°
12 psu 0.653+0.132 ™0.280+0.000" "0.000+0.066° ™0.233+0.000"
18 psu 0.700+0.132 ".0.070+0.033° "0.000+0.000" ™0.350+0.033"
24 psu 0.2800.000 "0.397+0.099" "0.303+0.033" ".0.0230.033°¢
Tnamalulng NW 0.373+0.066 "0.187+0.000° ™.0.210+0.033 ™0.583+0.099"
6 psu 0.817:0.099 "-0,047+0.066" '°.0.443+0.099° "0.140+£0.000"
12 psu 1.073+0.132 .0.770+0.099° ™0.070+0.033¢ ™.0.117+0.033°
18 psu 0.957+0.033 ".0.583+0.033° "0.140+0.000* ™0.373+0.066"
24 psu 0.747+0.066 ".0.140+0.000¢ %0.163+0.033" ".0.047+0.000°
yaunzia NW 1.003+0.099 ".0.490+0.033° "°.0.233+0.000 ™0.280+0.000"
6 psu 0.4430.033 ".0.140+0.000° "0.420+0.066" "°.0.11740.033%
12 psu 1.470£0.099 "1.3300.099" ™0.257+0.033" ™0.047+0.066"
18 psu 0.910+0.033 "°.0.490+0.033° | "0.397+0.099" | "-0.1630.099™
24 psu 0.560-0.066 ™0.140+0.000° "-0.140+0.000° .0.070+0.033°
Wam¥agu NW 0.3030.033 ™0.163+0.033" "-0.140£0.000 ™0.1400.000°
6 psu 0.490+0.033 "°0.140+0.000° | "-0.327+0.000% ™0.257+0.033"
12 psu 0.350+0.033 ™.0.023+0.033" ™0.350+0.033" ".0.1870.000°
18 psu 1.003£0.165 ".0.793+0.132° ™0.280+0.066™ "°.0.093+0.066°
24 psu 0.6770.099 0.093+0.066" °0.047+0.066" %0.233+0.000"
Tilsauas NW 1.7030.099 "-0,933+0:000° *.0.257+0.033 ™0.117+0.033°
6 psu 1.027+0.132 £0.210+0.033° °-0.187+0.000™ °-0.140+0.066"
12 psu 0.653+0.066 "-0.023+0.033° ™0.443+0.033" ".0.373+0.000°
18 psu 0.327£0.066 "0.303+0.033" ™0.513+0.066" ".0.327+0.066°
24 psu 1.703+0.165 ™.0.910+0.033° ".0.397+0.165" ™0.397+0.033"

Wnemg  faIAISInguyuFele (A Auand1ady uaInuuandTERINANUANYeNiudY sensiiaddyisyay
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9) eaneSaniariualu@u (total phosphorus; TP)

Y Y Y
AoumInaaodiniatindes Usuraeaesanavualuausuuu (0-10 ¥1.) uazau
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Y £ 1
o = v A

Y
mg/g dry weight @IUGIAL MEHAINMIILAUUTEATIN 9 WU UTuneawesanivua

' v
~ =

a A 9 dgl A v A Yo <
“luﬂummﬂuuqwuuazmmuuﬂi o ﬂ;ﬂw"lmummﬂmmmu NW, 6 psu, 12 psu, 18 psu

Y
v S 1 '

uag 24 psu Usnaearesaianualuauduuuiinied1uyi9 0.165-0.270, 0.217-0.278,
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0.151-0.219 mg/g dry weight @u8191 Fargenainlaena lulinnuuanavediediiedingy
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a A
BUANY

Woanosanariua (mg/g dry weight)

EANAaa
foUMINAADY Merag MErag MErag
msthansan 3 | msihdansene | msihdaasaio
Tairjgniny NW 0.155+0.023 "-0.0030.000" "0.099:0.039" '-0.017+0.030
6 psu 0.169+0.015 "0.019+0.009" "0.067+0.007° "0.022+0.001
12 psu 0.158+0.008 0.020+0.034" 0.081+0.004" 0.053+0.043
18 psu 0.132+0.025 0.065+0.046" 0.062+0.006 0.047+0.006
24 psu 0.105+0.012 0.029+0.031° 0.0900.031° 0.094+0.031°
Tnamalulng NW 0.173+0.009 "°0.006+0.006" ™0.079+0.008" "0.002+0.011
6 psu 0.1200.015 "€.0.032+0.005" ™0.110+0.009" "0.027+0.006
12 psu 0.099-£0.005 ™0.024:+0.003" 0.050+0.004° ™0.124+0.002
18 psu 0.098+0.016 %0.026+0.006" °0.082+0.017 °0.054+0.014
24 psu 0.124+0.019 0.02340.009° "°0.0960.002° ".0.001£0.002°
HauNIa NW 0.227+0.009 "°.0.065+0.001" ™.0.01140.018" "0.014+0.003
6 psu 0.1040.031 "-0.069+0.026° ™0.136:0.019" "0.046+0.001
12 psu 0.0830.021 °0.053+0.002° °0.01940.033" 0.049+0.020
18 psu 0.154+0.013 °0.00940.031° °0.03240.041 0.022+0.031
24 psu 0.090+0.006 "0.10120.007" ™.0.03120.013° "0.074+0.002"
WIMHIgw NW 0.198+0.020 *0.000+0.032" °0.045+0.005" -0.002+0.002
6 psu 0.206+0.014 "0.019+0.008" ™.0.064+0.001° "0.077+0.017
12 psu 0.193+0.008 *.0.026+0.010" °0.061%0.039" 0.01040.043
18 psu 0.147+0.022 -0.052+0.009° ™0.120+0.022 "0.049+0.033
24 psu 0.140+0.007 "-0.066:0.006° ™0.125+0.006" "0.076+0.026"
Tilsauas NW 0.164+0.017 .0,01740.001" ™0.083+0.025" "0.040£0.017
6 psu 0.113+0.023 %0.012+0.001" °0.084+0.010™ 0.038+0.028
12 psu 0.116+0.017 ".0.029+0.011° ™0.150+0.028" "-0.010+0.042
18 psu 0.167+0.014 ".0.026+0.004> ™0.089+0.007 "0.0550.003
24 psu 0.162+0.007 ".0.068+0.001° "0.138+0.007" "0.056+0.008"

Wnemg  faIAISInguyuFele (A Auand1ady uaInuuandTERINANUANYeNiudY sensiiaddyisyay
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a A U g’J
BUANY YANAADI woanwesanarina (mg/g dry weight)
foUMINARDI Merag MEHag MEHag
msihdiansai 3 | msthdanseiie | msihdansad o
Tairgniny NW 0.157+0.024 '0.003+0.017* ".0.0350.009 ™0.057+0.012"
6 psu 0.147+0.020 "0.0180.002" ".0.036+0.007° ™0.074+0.008"
12 psu 0.096+0.018 ™0.017+0.007 ™0.0510.015" ".0.008+0.016°
18 psu 0.177+0.011 Y0.007+0.014" ".0.050+0.010° %0.072+0.001*
24 psu 0.118+0.019 '0.0030.009° ™0.090£0.005" "0.009+0.016°
Tnamalulng NW 0.208+0.014 '.0.053+0.008" ™0.009-0.000 "40,023+0.009°
6 psu 0.1080.008 ™0.019+0.013" ".0.009£0.013" | "™0.051+£0.003"
12 psu 0.122+0.017 "-0.0030.035 "-0.025+0.008" "0.089+0.016"
18 psu 0.150+0.021 *-0.027+0.040" ".0.015+0.011 ™0.096+0.031"
24 psu 0.104£0.013 "0.048+0.003" "0.0130.002° ".0.013+0.002"
uannm NW 0.085+0.014 "0.031£0.002" "-0.006+0.009 -0.005+0.006°
6 psu 0.098+0.005 0.0100.003" ™0.049+0.012° ".0.019+0.012°
12 psu 0.138+0.015 -0.011+0.026 ®0.021£0.019" *0.067+0.011°
18 psu 0.1210.028 0.010£0.022" °-0.001:£0.008" 0.054+0.000"
24 psu 0.075+0.009 "0.037+0.000" "0.009+0.004° ™0.045+0.001"
WamH gy NW 0.1470.012 °0.004+0.017* %-0.0220.024 0.000:£0.006°
6 psu 0.114+0.010 0.021+0.014" ®-0.003+0.011° °0.032+0.005"
12 psu 0.076+0.005 "0.007£0.001 ™0.059+0.007" -0.005+0.005°
18 psu 0.117+0.015 ™0.053+0.005" %.0.052+0.011° ™0.064+0.002"
24 psu 0.139+0.017 ".0.070+0.021° ™0.080+0.021% "0.03240.006"
Tsauas NW. 0.137+0.011 0.004::0:002" ™.0.019+0.003 ™0.060£0.000"
6 psu 0.154+0.013 "0.028+0.003" *.0.041£0.007° ™0.056+0.020"
12 psu 0.108+0.016 ™0.041+0.014 ™-0.046+0.019" "0.050+0.003"
18 psu 0.187+0.022 "-0.079+0.014° ™0.058+0.008" "0.027+0.001°
24 psu 0.06120.009 "0.027+0.003" 0.055+0.008" ™0.068+0.005"
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10) WoarleSaniuszlavrinenrludy (available phosphorus)
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FHANY YANAAD veaneSandulszTavineny (mg/g dry weight)
AoUMINARDY MUNAY MEKAY MEKAY
msthansan 3 | msihdansene | msihdaasai o
Tairgniny NW 0.120£0.020 0.008+0.007" 0.0530.025 0.0050.021
6 psu 0.126+0.021 0.020+0.012" 0.05240.010° 0.0250.001°
12 psu 0.1230.009 0.017+0.002° 0.044+0.028 0.054+0.046™
18 psu 0.098+0.016 0.053+0.038 0.0390.005 0.049+0.015
24 psu 0.078+0.012 0.030+0.004° 0.0590.018" 0.078+0.042
Tnamalulng NW 0.134:0.008 *°.0.0010.002° "0.055+0.014 "0.020+0.005
6 psu 0.090:0.011 "°.0.016+0.003" ™0.079:£0.008" 0.026+0.019
12 psu 0.0780.007 "0,020+0.003° "0.029+0.003 ™0.112:£0.006"
18 psu 0.076+0.023 '0.023+0.004 *0.057+0.013 °0.054+0.012
24 psu 0.09120.010 "0,029+0.007° ™0,060+0.012" "0.016+0.006
uauNIa NW 0.163+0.006 ¥4.0,03540.002" ".0.018+0.005 "0.022+0.010
6 psu 0.075+0.009 ".0.047+0.014° "0.095+0.005" "0.050+0.002"°
12 psu 0.0610.019 0.042+0.005" °0.017+0.033 0.045+0.016™
18 psu 0.120+0.011 *0.002+0.031 °0.02540.043 0.0370.043
24 psu 0.069:+0.022 ™0.079:£0.004" "-0.028+0.002° "0.066=0.007
WamH gy NW 0.1510.007 %0.003+0.015" °0.025+0.006 0.0150.004
6 psu 0.156+0.018 "0.021+0.011° ™-0.056+0.013° "0.064::0.008"
12 psu 0.1390.009 *.0.009+0.005° 0.046+0.028 0.0110.020°
18 psu 0.108+0.024 .0.031+0.005 0.082+0.038 0.057+0.029
24 psu 0.107+0.008 ".0.048+0.002¢ "0.091+0.012" "0.065+0.026
Tilsauas NW. 0.1200.022 °.0.002:0.003" 0.0550.035 0.045+0.023
6 psu 0.0800.006 %0.0210.009° 0.054+0.000" 0.047+0.010™
12 psu 0.087+0.027 *-0.017+0.006° "0.107£0.035 '0.009+0.022°
18 psu 0.128+0.020 ".0.008+0.014 "0.059+0.015 "0.052+0.001
24 psu 0.119+0.013 "-0.041+0.003° "0.092:£0.007° "0.055+0.004

v o o g . 4 e ' ' < S o P aw oo w oA o
LRt o} W?ﬂﬂ'ﬂiﬂ"ly1a\iﬂi]'ﬂléﬂ‘%’1ﬂﬁﬂ (LUINY) NUANATNNY  HEAIANULANANNTEUINANNUIANVDIUNTY DYWNUITINYNTZTAY

ANUFIIU 95 %

FENYINWISINGENINTE (11IA) Tuana iy ndasnuuANA NIEnINTTaiy sdnivedAyhszduaiudeu 95 %

o o

fsnysan Inoyudeile (uauew) iuanmafi uaninnuuanseszIInanAaedi adniivddniszdiy

ANUFOTU 95 %




114

$ 1 { [ { I~ 1 { a Qs: 1
M99 4.37 aundsvoaeaesaniluilsz Towiaonsnny luausuaIs (10-20 %)

FHANY YANAAD veaneSandulszTavineny (mg/g dry weight)
AoUMINARDY MUNAY MEKAY MEKAY
msthansan 3 | msihdansene | msihdaasai o
Tairgniny NW 0.114£0.017 '0.015£0.003" ™.0.036:0.001" "0.0530.007"
6 psu 0.110£0.016 '0.026+0.012 "°.0.039+0.011% ™0.067£0.000"
12 psu 0.071+0.005 "0.0220.004 ™0.031+0.006" "0.003+0.000"
18 psu 0.129+0.025 "0.014+0.001* "-0.038+0.008° ™0.059-+0.000
24 psu 0.091+0.018 "0.004+0.003" ™0.069+0.005" 0.016+0.001"
Tnamalulng NW 0.158+0.013 ".0.037+0.000° *0.0010.001° "0.043+0.017"
6 psu 0.082:0.011 ™0.020+0.016 '-0.014+0.017" "0.0500.002"
12 psu 0.094::0.009 "-0.0010.019 '-0.023+0.002° "0.071+0.016"
18 psu 0.1130.026 -0.016+0.044" -0.017+0.001° 0.0810.039
24 psu 0.080£0.010 "0.034+0.003" '0.008+0.001° "-0.0010.005°
uaNnzia NW 0.066+0.008 "0.0240.000° ".0.007+0.010° | "-0.001+0.005"
6 psu 0.075+0.009 ™.0.003+0.001 ™0.025+0.005" "0.007+0.000"
12 psu 0.103+0.010 °-0.006+0.022 ®0.015+0.019" ’0.064+0.010"
18 psu 0.090+0.016 "0.017£0.006” | "-0.014+0.001° ™0.,063+0.015
24 psu 0.054+0.007 "0.033+0.002" "0,005+0.001° ™0.052+0.004"
WamH gy NW 0.109:0.027 "0.014+0.008 | "-0.027+0.013" | "0.008+0.002"
6 psu 0.088+0.012 0.016+0.004 ™-0.005+0.006" "0.040+0.002°
12 psu 0.058+0.007 °0.009+0.001 *0.040+0.017" 90.000+0.014"
18 psu 0.086+0.015 ™0.048+0.005" "°.0.048+0.008° ™0.057+0.006
24 psu 0.104+0.021 ".0.048+0.026" ™0.057+0.025" ™0.026+0.012"
Tilsauas NW. 0.106:0.008 "0.010£0.006° ™.0.027+0.001 "0.051+0.007"
6 psu 0.113+0.015 *0.033+0.006 ™.0.042+0.002" "0.051+0.001°
12 psu 0.0800.006 ™0.036+0.011 ™-0.038+0.010" ™0.055+0.007"
18 psu 0.143£0.014 "-0.057+0.001° "0.03620.008" "0.033+0.000
24 psu 0.048+0.006 "°0.,020+0.001° 0.039+0.004° ™0.068+0.012°

v o o g . 4 e ' ' < S o P aw oo w oA o
LRt o} W?ﬂﬂ'ﬂiﬂ"ly1a\iﬂi]'ﬂléﬂ‘%’1ﬂﬁﬂ (LUINY) NUANATNNY  HEAIANULANANNTEUINANNUIANVDIUNTY DYWNUITINYNTZTAY

ANUFIIU 95 %

ANUFIIU 95 %
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11) Az maznouasl@u (Lead and Copper)

feunisnaassiiiatide Usinaas fuazneauaslududuuu 0-10 #u.) Tusga
naaoaR 1A udeTiAY <0.025 mee dry weight 1A detection Timit (enduyanaaedi
¥ ninEun IR 6 psu fignndr 1 Tnemalu e TuSinmasialudu 0.088 my dry weight
18 0.009-0.014 mg/g dry weight AUAIAL mendamstniaindonded 3,618 9 WU
yﬂmamdaulwqjﬁﬂ?ummﬁﬂuﬁu"l:thﬂ?;ﬂuuﬂm Ao A1 < 0.025 mg/g dry weight (81U
mondsmsrnaindendai 3 mh ﬁlgﬂmamﬁ"l%m‘iuﬁﬂmmﬁu 18 psu firlgnnd 18 Tnana-
Tun) nazyamaaesi 185 uiidenimiiv 6 psufidgnndn i s ams TuSinameialudu 0030

Y Y [
1A 0.028 mg/g dry weight MUAINY AIUNBHAINIIVITANUTIATIN 6 1AL 9 WU FANADDI

=

Yo g’ = I ~ ] A a M a A o
nlasumindearmudu Nw e 18 psu 1 ludgnivy gunsoasenulsmnmaznluau e Menas
F4 v 1 v F4 v
A59N 6 V5uazn 1AL 0.049 118 0.028 mg/g dry weight MUGIAL VUL NNOHAIATIN 9 3l
UsuanznaluawmIny 0.051 uag 0.029 mg/g dry weight Mua19 L) daudsunanouasluau
d? 1 9 A d’ Yo g‘ = =] 1 ]
gaiunatioonn Ao gan la3 i uEe NW. 6 psu, 12 psu, 18 psu 118z 24 psu lif10g U529 0.015-
0.019, 0.020-0.034, 0.025-0.041, 0.024-0.043 t1a 0.012-0.035 mg/g dry weight AUAIAY (A3
A A A A Y] QSJ’ a a a0y 1A
1 n.14 uag 3NN 438) mandsmnalangminne 2 ylaluauianiosun MAIUAAIINNT
v Aa a qu 1 =\ c?/‘ @ 09; A =} o a a 09; 09;
dzanvod Jane i nNAIA U UL oI TUD 199 aatiulomeunulTnasausuuUnINe
A a R A Y 1
NgUUIATIZHINMLEN NN
~ = L) dg) 1 o 3 a 1 a
M3NNouAIluul THUMSERAUEINIaz A o1uwsizauthsmeausssumna
W TS uamesasdzauadganagn WuReINY Tam wazamz (1995) $19dely Che
AW Yo =2 Y 9 @ a i a v a
(1999) 1 IdvimsAnmanududuves Taneniinluauihsmony UsNUIABYTNHTITUIA
Witsulszmaaisisusglszansuiu wui anuduTuuesnz nnazneuasluduiiniog
Y
] o w a a 4
1149 0.1-63 11ag 16-308 pg/g dry weight MUSIGY UBAINT WITUTIE ANTY (2543) 14
o = a [ a a‘; 1 a = a v
Rimsanvidsunalaverinluauaznaurieidlanziasinlne usnalasansanyiive
v v ' 9
parRanduadeuuandndeduIiowINNILI %815 Auas une T ULHaND
o [ A = Y 1 a = )
WALHANHAII AW I3 Wunar 11 (w.a.2542) nuuua liudr duegneuinnududu
YOINDIAIFINIINZN Ao Tud9ne5ou (n.W.u.8) gadu (.eo.-a.n.) 1azgeHu1I (W.0.-
5.0) HANUYNTUVBIALAUNDBINAY 4.830, 6.948 1AL 5.510 mg/kg MUAINY VL RTAY

[WUTIUYDINDIUAURAVINND 4.959, 5.672 11aZ 6.633 mg/kg MNEIAY
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9 9 v ]
Merdansidaiudensan 3, 6 uaz 9 iWenasanlsuanewasludnusznin
<3 g‘ = a A ' 1 =y Y o ' Y < A a
anuanvouindouazsiaie wun luauwnsats ladanuiszdvanunulanaziivriala
A o ya A = ' A Yo =2 v
i ldTSamewmIgaiiga uaAvINNINAABIVDI Macfarlane (2002) #i I imsAnbIauiia
a 1 A . . . I v N Y a on
yosauaznouluthaeauniivaunzia (4vicennia marina) Wuiug 1hau v3oanuwin
£ 09; 1 A a Aad = 1 3| 1 o
Port Jackson H4a90g luvailiesdaiid Uszimavemasids wudn anuilunsa-are msi T
a a A v a A 2 o Y (a S Y £ Y Y
sazlTnusunisiag luduazneungavu MldiSnamewaadiuun TduguaIsdonna o
1 E4 1 Y
AU Matagi HazAm (1998) na191 Mmsiiia TangmiinvesszuununguniviioyTasnszuiuns
qg,;’ a a dg’ P A = g} A g’ ISl S
anaznoudzan lusuaznouauIzinedn I8 wemeluszuniianziiing hiimanudu
n3a-A1azTINAUMIIVINADF HaZAULBUMANI AU IO UNIBINY ]
1 I a o a v o A 1 Y a
a9 lsnamwiSunameninaz newasluauneluganaassegluszaui lineldina
I a 1w 9) A o 9 = 1 @ Y Y Il
anuiiuiiaenug e ifiosnmiug ineauianunumude Tangwin lage dusu
MINARBIVDY Macfarlane 1ia¢ Burchett (2001) 7 Idsiimsinkinavesn it nduves Tangniin
a { 1 [ a 4
Tuauniiaesniaguazyiuamou land peroxidase vosndr Idiaunzia (vicennia marina) 914
o I~ @ J ' { a {
6 oy TagihimsnaaesluGounszon una 8 dlant wui nd Idnlgnluauniiaay
y 9 o A 2 )~ 2
JUNUVUUBDINDILAIANLLA 200 mg/kg vl He5a chlorophyll a, b {481& chlorophyll NIVUA
'\ Ae oo o A 19 A Aa Y o q ¥ a
anaged 1 lled 1Ay 1WeeE IUAUNTANWAVNTUYDINBINAL 400 mgke MW IuNaaN1IY
chlorosis ttaztipod luaunTiaNuduLve Mo AT 800 me/kg 111# carotenoids aRRIDE19]]
v 3 9 F4
ffodiiey vazfind 1 idgnluduitanmduduvesnziadad 200 mekg 11y Hu5um
£ 15 et ot g G 02 £ o s o Y A o
oyl peroxidase gavuadadifodinny Inalina lnmsiiuvessaditmdhinideatu

A

anuiunyann Tanewiinlunsialng
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M3199 4.38 USuaneauasluauFuLU (0-10 %)
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HANY FANAADI 3namoauas (mg/g dry weight)
floUNINAADY MENAs MEag MErag
msthtandsii s | msthdandsiie | msthtand o
TairJgniiy NW 0.013 0.051 0.016 0.015
6 psu 0.014 0.065 0.028 0.028
12 psu 0.011 0.032 0.031 0.030
18 psu 0.012 0.015 0.035 0.036
24 psu 0.010 0.015 0.031 0.032
Tnamalulwgy NW 0.011 0.018 0.018 0.018
6 psu 0.014 0.017 0.033 0.033
12 psu 0.011 0.066 0.041 0.041
18 psu 0.009 0.019 0.032 0.032
24 psu 0.011 0.013 0.029 0.012
uauNzIa NW 0.014 0.014 0.019 0.019
6 psu 0.012 0.019 0.023 0.020
12 psu 0.011 0.020 0.020 0.025
18 psu 0.014 0.028 0.024 0.024
24 psu 0.010 0.013 0.030 0.035
Wamgu NW 0.014 0.019 0.020 0.019
6 psu 0.013 0.021 0.033 0.033
12 psu 0.012 0.023 0.022 0.025
18 psu 0.013 0.017 0.044 0.043
24 psu 0.012 0.018 0.026 0.026
Tilsauas NW. 0.013 0.015 0.019 0.019
6 psu 0.012 0.017 0.029 0.034
12 psu 0.012 0.020 0.035 0.038
18 psu 0.013 0.023 0.038 0.043
24 psu 0.010 0.015 0.015 0.017

WINBING  detection limit YBINOWAINAUNIAD 0.005 mg/g dry weight
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=2 a a d v 9
4.3 Nﬁﬂ1§i’lﬂ‘H1ﬂ1§!i]5€uu!ﬂﬂiﬂ!!ﬁgiﬂﬂﬂﬂ§$ﬂ@ﬂﬁ1@®11"i1§‘ﬂﬂﬁﬂﬁﬂu

1) M3 YAVIAMINUANNGS
founisnaasathiiatinde na1 18 Tnenelulvg) naunzia Weaniiquasnuas uaz
Tsauas Tanugqunasedlugag 63.17-82.06, 67.86-102.34, 48.29-78.21 18 42.98-55.21 31,
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9 [ a a a = Y o = <3 1 a a 9
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‘liﬁﬂ‘]/‘l‘li Fanaas AN (¥N.)
NN @woudi 1 v 2 Aovdi 3 doudi 4
foUMINAGLY

Tnamalulvigy NW 68.218.02 °1.2040.59° *1.50+0.88° °1.15+0.44° °1.3620.65°
6 psu 81.40+8.44 *1.6120.66" *1.630.61° *1.57+0.83" *2.020.79"

12 psu 82.0610.02 ‘1.97+0.48° *2.2040.69" *1.83+0.42° “2.0120.49"
18 psu 73.98+11.34 | "1.21+040™ | "0.84+0.33° ™1 .33+0.44° 0.88+0.36°

24 psu 63.17+7.57 °1.03+£0.47° °1.2240.45° °1.23+0.51% *1.06+0.52"

uaunia NW 99.36+18.78 '3.95+1.82" 4.40+1.54° ’4.70+1.51° 4.14+2.05°
6 psu 102.34+19.78 '4.55+0.79" 4.47+0.96" ’4.87+1.11° 4.25+0.97"

12 psu 91.76+17.60 "4.0541.11° '3.53+1.37° "4.5541.23° "331%1.16°

18 psu 73.49+11.59 %2.09+0.75" "3.87+1.10° "2.3240.95" "4.13£1.03°

24 psu 67.86+9.79 %2.74+0.87" "4.14+1.46" "32241.32° "4.16+1.64°

Wam#gu NW 67.68:14.01 | "1.95:053" | "2.61+0.61" | "1.69:0.52" | "2.62+0.69"
6 psu 60.839.76 °1.90£0.41" *1.83+0.54° *1.9920.46" *1.9040.49"

12 psu 78.2111.97 2.5440.72° .3640.41° *.6540.76" *2.2020.62°

18 psu 57.05411.00 *1.5140.43° | "1.86+0.43 " 44+0.40° ™| 84+0.49"
24 psu 48.29+8.00 "1412054° | %0.92+0.44° ™1.5240.45° "0.99+£0.32°
Tilsanas NW 52.3945.25 "0.90£0.41° | 0.62+0.26° "0.88+0.27° "0.58+0.28°
6 psu 55.21+6.89 "0.6540.32° | ™™0.81£0.50° | "0.82+029° | ™1.00+0.44°

12 psu 48.79+6.22 "0.95+0.30° | "°0.94:031° "0.70+0.32° ™1.00+0.33¢

18 psu 52.46+7.39 "0.9940.49° | "0.75+0.30° ™1.0940.36° "0.70£0.33°

24 psu 42.98+4.56 *1.04+0.61° %0.99:£0.38" 0.99£0.35° *1.2040.43"
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12 psu 36.99+11.00 °3.46+1.53° 3.7341.54° °3.90+1.44" °4.20+1.14°
18 psu 24.28+7.89 "2,07+0.74° | "2.60+0.74° | ""2.18+0.77° "2.96+0.94°
24 psu 18.21+4.69 *189+082° | ™2.73+095" | "232+0.90° "2.75+0.88"

WamH g NW 40.03+13.72 | "2.44£0.76° °2.5740.73° *2.360.88° *2.73+0.83°
6 psu 31.7746.88 *2.54+0.82" *2.42+0.91° *2.4420.83" *2.40+0.73°
12 psu 51.85+10.55 *3.3641.00" 3.68+1.07° 3.68+1.21" 3.48+1.18°
18 psu 33.26+9.94 *2.2140.63" *2.32+0.76" *2.2240.66" *2.600.71"
24 psu 24.44+727 °1.86£0.57" “1.67£0.53¢ °2.13.40.59" °1.80+0.64°

Tilsauas NW 22.3746.39 "1.6340.53° "1.30+0.65° "1.78+0.54° ™1.61+0.64"
6 psu 26.5148.48 1.26+0.56° 1.62+0.69° 1.5420.65° 1.70+0.62°
12 psu 18.28+4.76 "1.65£0.67° | "™1.60+0.60° "1.42+0.54° "1.93+0.66°
18 psu 24.9247.55 1.76:0.68" 1.60+0.62° 1.70+0.76" 1.84+0.62°
24 psu 15.84+6.95 1.50+0.63° 1.60+0.70° 1.53+0.56° 1.60+0.55°

nmemg  §I9nEINIYISINaEYNIeile (2R Ruandiaiu uﬁﬂﬂﬂﬂhLW]ﬂ@iNi3Wi1ﬂﬂﬂmﬁ1J"U?Nlilufdfﬂﬂﬁ‘lNﬁﬁ‘ﬂfhﬁ’tyﬁi&ﬁ’U
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Fasnusmin Tneyudheile (wavew) fuanamafiu uaasanuuanA sz T IRDT et et Raiszdy
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FHANY YANAADI watImnly (g/m’)
Wk IMN iHouii 1 iHoui 2 iHoui 3 iAou 4
fouUMINADDY
Tnamalulvigy NW 7.37+4.87 0.73£0.40° | "0.89+0.48" °0.840.33" °0.93+0.35"
6 psu 12.1746.54 *1.0840.65" ©1.2240.73° *1.30+0.85 1.49+0.81°
12 psu 10.99+6.53 *1.2540.68° *1.4740.89° *1.40+0.84° 1754123
18 psu 10.84+6.86 *1.33+0.89" ©1.25+0.81° *1.61+1.10° ©1.3340.76"
24 psu 5.62+3.98 °0.67+0.47° °0.80+0.58" °0.88+0.56" °0.8940.42"
uaunzIa NW 21.64+5.96 2.00+0.58" *2.28+0.84" *2.2940.77" °2.49+0.82"
6 psu 26.25+10.30 2.37+0.87" '2.48+0.80" '2.64+0.78" '2.98+1.00"
12 psu 21.0746.17 *1.93+0.85" *2.08+0.85" *2.17+0.80° *2.34+0.62"
18 psu 13.94+4.44 "1.17+£0.41° "1 46:041° | "™1.23+043° "1.66+0.52"
24 psu 10.52:2.66 "1.07£0.46" "™1.54£0.53" "1.31£0.50" "1.55+0.49"
Wam#gu NW 14.91%5.05 °0.90£0.28" °0.95+0.27" °0.87:0.32" *1.00+0.30"
6 psu 11.8742.54 °0.9440.30" °0.89+0.33° °0.90+0.31° °0.88+0.27°
12 psu 19.26+3.87 *1.23+0.36" *1.35+0.39" *1.35+0.44" *1.2740.43°
18 psu 12.4243.67 *0.82+0.23° °0.86+0.28" °0.8240.24° °0.9620.26°
24 psu 9.16+2.69 0.6940.21° 0.620.20" °0.79+0.22" 0.67+0.24°
Tilsauas NW 1.66+0.39 "0.10+0.03¢ "0.08+0.04° "0.11+0.03° ™0.09+0.04°
6 psu 1.90+0.50 °0.07+0.03° 0.09+0.04" 0.09+0.04" 0.100.03"
12 psu 1.41£0.31 ""%0.10+£0.04° "0.1040.03° "0.09£0.03° "0.12£0.04"
18 psu 1.8140.46 “0.1040.04° 0.09+0.04° 0.10+0.04" 0.11+0.03"
24 psu 1.25+0.42 ‘0.10+0.04° 0.10+0.04° 0.10+0.04° 0.10£0.03
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4) aanilszneusinerisluluvesnd s

4.1) Wilaswuitanualilund 1

Aoumsnaassthtatiud na1 1 Tnamelulvg uaunzia Weaniiguaeniag
GEASIERIGK ﬁﬂ?u1m1u1ﬂigﬂuﬁQﬁuﬂiu1uéauﬁﬂ'm'ﬁ'aagﬂuﬂm 13.865-16.560, 18.015-
20.790, 12.910-14.980 11a% 10.425-11.945 mg/g dry weight AU 1A uaz“lu“lmfiﬁfhm?iaagj
Tu%19 12.960-15.185, 15.150-18.955, 11.545-14.225 118 9.765-11.670 mg/g dry weight AUE1AY
mengamsthiaiudenssi o Usia lulasnuiaalulusounas lundveandr 1y
ﬂ;ﬂmamﬁuuﬂﬁmqqﬁu Tﬂmﬁmm"luTmmuﬁwmiuiuéauﬁmmﬁﬂagi“lmm 13.565-
17.715, 23.830-26.655, 13.970-19.530 t1ag 11.370-31.145 mg/g dry weight mua1au uagluly

uniAuRaeed luYI3 14.140-15.635, 18.800-21.015, 12.110-17.300 tag 11.205-12.075 mg/g
dry weight MUSIAD (319N 019 B9 715197 7.20) HeHmszaun 15 lumsnaaeaditTinm
a A W a = dgl o Y a dgl I YA A
sunssinguazoynnatiergeiu i1l isg luleasmvazanluavugau Huwaldied
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a 4 a a o ' 1 a a a '
Tis@u aaelsflaa nsatianaon oyl luiy tazsieduasumsnsyauInvessonoon
Tunagznedu (Madenilgiane, 2541; 721 MUAINWNT, 2544) AOAARDINY Chui LAZAE
{ o a 1 ) L
(1996) N lasimsAnanzuessia lulasnuluduihmneauuaznisir 1y 19 Teanilu
k4
W Taoiimamnzifeand  1959neun (Kandelia candel) Twdounszan szoznaans 3 hou u
nszonaunanassznon luTasnulugivesen Tudionsamla [(NH,),S0,] n5201982 6
1 A A J <3 J A A 1w
mg-N WU iensu 1 hou nesiduamsazansia lulasnuludsliaunny 13.1 % uaz
4 A s 3 o A A e 1 <
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FHANY YANAAD YTasiouianun (mgg dry weight)
NOUNMINARDY Menal Mg Mg
msthifaadait 3 | msthifeadaiie | msthiandaii o
Tnamalulvigy NW 16.530+1.867 -1.730+3.437 0.355+1.082 ©.045+1.124°
6 psu 13.865+0.403 3.32041.032 0.875+0.474° °0.3451.110"
12 psu 15.120+1.061 "-0.745+0.870" '-0.210+1.301 "3.010+0.396"
18 psu 16.560+1.245 -0.520+0.537 -0.195+0.233% °0.145+1.181°
24 psu 15.810:0.834 -1.135£0.940 -1.21520.177 °0.105+0.021°
ugunLta NW 20.445+0.813 *3.925.£0.304 2.225+1.379 °0.060£0.764"
6 psu 18.015+0.332 *1.970+0.707 "-1.150+0.792 "4.995+1.195"
12 psu 20.790+0.905 "7.645+2.072" '0.835+0.318 "-2.6400.184°
18 psu 18.935+0.544 °1.490+0.269 1.110£0.721° *2.860+0.311°
24 psu 19.900+0.537 3.910+2.434 0.720+0.495 ©-0.370+0.820"
Wamagu NW 13.88020.933 3.235£1.973 *1.7950.403 ©.0.695+0.318°
offfu 14.390+1.513 3.60042.744 °0.075+0.502" %0.605+0.389"
12 psdf 14.980::0.608 1.18541.195° %0.975+0.813 *2.390+0.113"
18 psu 13:255+0.262 1.0950.827 *2.880+0.410° 1.13520.064"
24 psu 12:910+0.622 '4215+1.223 *.0.340£1.386 | “-2.815+1.054"
Tsaunq NW 11.510£1.315 "1.080+0.537 "0.470+0.240 *-1.690£0.750°
6 psu 11.665+0.969 0.1802.135 *1.540+0.707" ©1.750+0.467"
2o 11.945£0.247 0.285+1.421" *1.55040.467 ©-1.685+0.304"
18 psu 10.875+0.516 "1.6801.131 "-0.880+0.608° | "19.470+0.269"
24 psu 10.425+0.785 1.875+1.237 *0.690+0.255 *1.520£0.170°
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FHANY YANAAD YTasiouianun (mgg dry weight)
NOUMINARDY MYTa MYria MYTia
msthtandsii 3 | mstidandsiie | msthtandadio
Tnamalulvgy NW 15.185+0.700 -2.52041.513" %0.310+0.509 °1.380+0.580"
6 psu 12.960+0.127 *-0.910+0.552 "0.485+0.078 ™1.605+0.728
12 psu 13.750+0.438 "0.525+1.648 *2.255+0.898" "3.615+0.587"
18 psu 14.090::0.184 '0.125£0.120" | "-0.805:0.134" | ™1.665+0.643"
24 psu 14.035+0.262 <0.555+1.294" *0.785+0.403" °0.710+0.283
NN NW 18.920+1.315 0.705+1.450™ 1.390+1.160 ©1.410£0.127"
6 psu 16.255:0.403 2.185+0.714 1.11540.573 *1.000+0.240
12 psu 18.955+0.262 1.405+1.563 0.300:£0.042" ©1.215+0.346°
18 psu 16.220+0.481 1.225+0.870" 0.030+0.198" °1.325£0.375"
24 psu 15.150£0.750 "4.065+0.148" "-0.810+0.156" "2.610£0.735
Wamshgu NW 12.695+0.361 "3.660=0.141" "1.770+0.962 ".3.280+0.863°
6 psu 14.225+0.304 °0.385+0.672 1.125+0.757 *2.33540.573
12 psu 13.2150.460 *¢1.73541.648 -0.32040.085" 1.350+0.608"
18 psu 12:025+0.757 ™*1.045+0.516" "0.545+0.191" "*1.505£0.714°
24 psu 11.545+0.799 "°3.530+1.018" "0.375+0.106" "0.110+0.891
Tsaums NW 11.670£0.721 -0.915£1.379" 0.635+0.700 0.5401.004
6 psu 11.250+0.849 -0.58542.185 -0.0600.156 0.6000.778
12 psu 11.060+0.410 0.980+0.113 0.650+1.047" -0.615+0.021°
18 psu 10.340+1.259 '-0.890+0.311" "0.655+0.643" "1.350+0.141"
24 psu 9.765+0.445 1.74041.032° -0.770+0.354° 0.720+0.721
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4.2) WoaloFaviavualilund1sf
foumsnaassthiiatiude na1 18 Inanalulng uaungia Waniiguasnuag
GRASIERITEER ﬁﬂ?mmwaaWa%’ﬁﬁwuﬂiuiuﬂ'auﬁmmﬁﬂagﬂuﬂhq 1.557-1.941, 2.272-
3.384, 1.486-1.821 11a% 0.968-1.855 mg/g dry weight mINa1AY uaz“lu“lml,fiﬁmmﬁaagj“lwﬁw

0.907-1.473, 1.093-2.186, 0.804-1.236 118 0.754-1.266 mg/g dry weight 9IUA1AY N1YHAINT

Y Y 1
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iimindenss 9 Usinaeanesananualuluseunaz luunvesndr 1dluganaasaiing
dg’ (; a v QQJ‘ 1 s 1 d' ) 1

gavunazdas Tasllsnareaesaiavualuluseulinunaeegluyig 1.254-2.127, 2.284-

3.598, 1.255-1.765 110 1.012-1.973 mg/g dry weight auaiay uaz lulunntiauadgegluaig

1.072-1.400, 1.918-2.617, 0.929-1.316 1A% 0.878-1.159 mg/g dry weight MMUAIFTY (13199 121
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FHANY YANAADI oaaSaaniun (mg/g dry weight)
NOUMINARDY MYTa MYria MYTia
msthtandsii 3 | mstidandsiie | msthtandadio
Tnamalulng NW 1.557+0.128 *0.213+0.256" -0198.40.229 *.0.140£0.095
6 psu 1.94140.336 *®.0.075+0.292" 0.238+0.052" %0.0230.125"
12 psu 1.840:0.230 "0.419£0.012° "0.006£0.066" | "-0.372£0.039"
18 psu 1.755+0.289 *.0.598+0.330" -0.059+0.231 *0.1560.160
24 psu 1.920+0.525 20.071+0.069 -0.1410.032 *.0.124£0.018
GG NW 3.384+0.456 *.0.061£0.041° "0.145+0.012 "0.1310.003
Py 2.27240.150 "133440465" | "-0.606+0.235" | "-0.716+0.229"
12 psu 2.5410.242 "°0.55940.005" | "-0.802+0.202° | ™0.17120.122"
18 psu 2.924+0.099 °0.1600.141° *-0.157+0.002 *.0.276+0.309
24 psu 2.951+0.124 °0.16320.339 *-0.00620.147 *.0.268+0.229
Wam¥agu NW 1.614+0.333 °0.217+0.134" *.0.351£0.400 0.137+0.269
6 psu 1.559+0.195 £0.22740.162" ‘0.118+0.014" -0.0010.257"
12 psu 1.821+0.397 "1.308+0.157" ".0.75140.150° "-0.614+0.295°
18 psu 1.503+0.164 *.0.311+0.021% "™0.039+0.002 "0.024+0.010
24 psu 1.486+0.263 °0.3720.051 *0.008+0.090 -0.219+0.221
Tilsauas NW 1.855+0.318 *.0.762:0.180" ™0.037+0.047 "0.27120.300
6 psu 1.203+0.333 ".0,05020.044" "0.396=0.073" "0.156+0.018"
12 psu 1.077+0.075 *.0.0080.130° %0.3920.059" 0.513+0.348"
18 psu 0.968+0.280 °0.1520.102° *0.2410.240 -0.0830.008
24 psu 1.451+0.415 °-0.31120.250 ®0.033+0.019 -0.0940.055

v o o FAN 1w ' ' < S o P aw o w A o
LRt o} maﬂyimmmﬂq‘ynu%’wﬁﬂ (LUINY) NUANATINY LAAINIUUADANTENINANNUIANVDIUNTY DYWNUITINYNTTAY

AN 95 %

APNHINBIBINUYLYNITE (MUY Tuand iy A mLana s T s Hn iy odiitodniszauanuiesiu 95 %
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ANUFRTU 95 %
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FHANY YANAADI oaaSaaniun (mg/g dry weight)
AoUMINARDY MUNAY MEKAY MEKAY
maihdansi 3 | msihienseiie | mstniantad o
Tnamalulvgy NW 1.473+0.456 -0.456:0.205 0.249+0.130° -0.052+0.302
6 psu 1.268+0.227 -0.110+0.153" 0.142+0.032 0.100+0.026
12 psu 0.907:0.147 -0.002+0.113" -0.008+0.190" 0.175+0.048
18 psu 0.975+0.314 -0.058+0.126" 0.08620.091" 0.218+0.122
24 psu 1.362+0.156 10.47140.097" '0.246+0.200 "-0.009+0.107
yaunzia NW 2.162+0.297 ".1.06140.156 "0.843+0.053" '0.673+0.263
6 psu 2.186+0.227 £20.570+0.090° °0.42120.200 -0.029+0.428
12 psu 1.093+0.163 "*.0.135+0.025" "%0.689£0.094" '0.399:£0.007
18 psu 1.907+0.307 ‘0.213+0.142" £0.165+0.025° -0.037+0.117
24 psu 2.097+0.354 %0.377+0.002" £-0.209+0.161 0.122+0.277
Wam¥agu NW 1.07340.166 ".0.4420.041 "0.348+0.075" "0.2310.111
6 psu 1.037+0.265 "-0.384+0.114" '0.133+0.026 '0.143+0.074
12 psu 1.23640.263 "0.627+0.092" "0.177+0.005" "0.197+0.102
18 psu 0.804:0.060 **-0.365+0.086" "0.249+0.017" '0.3520.058
24 psu 0.910+0.278 °0.108+0.095" 0.291+0.215 0.007+0.239
Tilsauas NW 1.266+0.412 ".0.658£0.229 "0.25640.088" "0.026+0.131
6 psu 0.7540.116 *0.0960.176" 0.1870.098 -0.136+0.301
12 psu 0.886£0.209 ".0.423+0.064" "0.160+0.078" "0.42040.197
18 psu 0.820+0.210 .0,088+0.108" 0.0770.073" 0.069+0.073
24 psu 1.184+0.411 ".0.563+0.227" "0.118+0.047 "0.419+0.259

v o o FAN 1w ' ' < S o P aw o w A o
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AN 95 %

APNHINBIBINUYLYNITE (MUY Tuand iy A mLana s T s Hn iy odiitodniszauanuiesiu 95 %
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A a o . &£ ' . ..

waz T15auae NUSaneia <0.025 mg/g dry weight $uiUA1 detection limit )NFANAADI
wagl/smamewatod 119349 0.006-0.008, 0.007-0.018, 0.008-0.008 1Az 0.007-0.008 mg/g dry
. o w [ o 2’ = 2,’ A Y a o 1 Y 9/
weight MUS19D Meraemsthiaindeasan o nuuu Iriun YSinaaenilulueeuvesnan 14
lunnyanaaseiia lunlasuuilasie <0.025 mg/g dry weight @autlsmanewaslulusou

gauuaosnn Tasdin1eglusae 0.009-0.011, 0.015-0.031, 0.007-0.009 az 0.009-0.010
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. o w A A 3 A v o g A ]
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FUAY AUFUATNAADIVEY Macfarlane 118 Burchett (2002) 1 1a¥msAnpanuduius
1 @ I a a a v W 1 9 9
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FHANY YANAADI 1331neanns (mg/g dry weight)
AoUMINARDY MUNAY MEKAY MEKAY
maihdansi 3 | msihienseiie | mstniantad o
Tnamalulng NW 0.008 0.009 0.008 0.010
6 psu 0.008 0.009 0.009 0.009
12 psu 0.008 0.008 0.009 0.011
18 psu 0.006 0.009 0.009 0.010
24 psu 0.007 0.008 0.008 0.010
aunsia NW 0.013 0.014 0.014 0.016
6 psu 0.011 0.021 0.020 0.016
12 psu 0.014 0.018 0.017 0.015
18 psu 0.007 0.012 0.012 0.015
24 psu 0.018 0.014 0.014 0.031
Wam¥agy NW 0.008 0.008 0.008 0.009
6 psu 0.008 0.008 0.008 0.007
12 psu 0.008 0.007 0.007 0.008
18 psu 0.008 0.008 0.007 0.009
24 psu 0.008 0.009 0.009 0.009
Tsauag NW 0.007 0.009 0.010 0.009
6 psu 0.008 0.008 0.008 0.010
12 psu 0.007 0.010 0.010 0.009
18 psu 0.008 0.006 0.008 0.010
24 psu 0.007 0.009 0.008 0.009

MUY detection limit YBINBIUAITALMIN 0.005 me/g dry weight
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yHany FANADDY Bunsaing (%)
foUMINAADY Meriag MErag MErag
msihiiandafi 3 | mstandaiie | msthaniaio
Tairgniny NW *1.632+0.225° "2.1240.120" '°3.4590.071° "4.411x0.079°
6 psu *3.769+0.367° *4.356+0.157° *4.086+0.380" °4.136+0.153"
12 psu ™3 66240.072 326240069 ™4,086+0.380" "™4.358+0.314"
18 psu ™1.09440.105° "3313£0.278° "4 752+0.082" ™5 168+0.172"
24 psu "3.510+0.142 %4.304+0.390 "i4.929+0.167 ™5.230+0.259
Tnamalulng NW "3 611+0.144" Y03 71440.146° "4 583+0.322" "4.929+0.167"
6 psu "1.552+0.111" ™3 121+0.408" ™3.412+0.281 ™3.769+0.367"
12 psu "3515+0.427 *4.194+0.385 °3.213+0.137° °3 51040.142°
18 psu ™2 975+0.200° "'4.300+0.078" "3.662+0.072" "3.97540.075"
24 psu "3.119+0.272 "4.029+0.151 "4.64140.405 "4.871+0.249
HaunzIa NW 3.56140.215" "4.19240.231" "4.989£0.252" ™5.050+0.339"
6 psu ™4.082£0.076" "3.869:£0.074° .125+0.240° .16620.060°
12 psu "9 834+0.131 '3.716+0.292 "4.638+0.243" "4.987+0.084"
18 psu "°3.072+0.338" "3.263+0.207° "4.25140.465" 4.695+0.163"
24 psu ™°3361+0.210 "3.719+0.438 "y 583+0.322 "4 874+0.415
Wamgu NW '3.869+0.074" "4.695+0.163" "4.35620.157" "4.580+0.161"
6 psu "3 6110.144" 2 654+0.385" ™3.663+0.217" "4.361+£0.471"
12 psu "3.41540.422 ™3 .765+0.073 1.874+0.116° ".209+0.121°
18 psu "3.873+0.371° "4.031+0.302° 2.043+0.356° ™.169+0.302°
24 psu 3.714+0.146 ©4.358+£0.314 *4.136+0.153 4.301+0.234
Tsauas NW. "2.790+0.326" "3 8180148 ™3.41040.141° "°3.61140.144°
6 psu "3 818+0.148" "3.976+0.225° "4.411+0.079° "4 75240.082"
12 psu ™2.650+0.128 "3.168+0.342 "°4,083+0.228" "4 871+0.249"
18 psu "3 663+0.217" ™5.476+0.089" "4,525+0.240° "4.93140.334"
24 psu "3.560+0.072 33110139 M3 928+0.448 ™4.356+0.157
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yiany EANADDY dun3eing (%)
foUMINARDI Merag MEHag MEHag
mathiiansai 3 | maihdandafie | msthiansaii o
Tairgniny NW "*2.83420.131° "3.117£0.136" "3.766+0.220" "4.247+0.310°
6 psu 1.833+0.173" ™ .172+0.422° ™3.023+0.269 ™3.46140.212
12 psu *2.47140.125" °2.12540.240 *2.65240.257" °2.605+0.064"
18 psu 2.696+0.193% *3.263+0.207" *2.56240.254° €2.472+0.251°
24 psu "2.296+0.123" 2.209+0.121 ™ 741+0.130™ "2.881+0.198"
Tnamalulng NW "1.956+0.117° 2 834+0.131° "3.515+0.427" ™3 611+0.144°
6 psu "1.437+0.274° ™.929:0.265™ "2.975+0.200 ™3.165+0.068
12 psu %3.070+0.203" 3 714+0.146° "3.714+0.146" ™4.083+0.228"
18 psu 2 .209+0.121% ") 521+0.441 "3461+0.212" 03 §18+0.148"
24 psu Y2 74140.130" ™3 765+0.073" "3.666+0.362" "3 360+0.070"
uauNIa NW *2.297+0.245" ©2.04040.119" *2.25340.183" €2.082+0.179°
6 psu *3.463+0.354° %4.029+0.151° *3.311£0.139 *3.716+0.292
12 psu "1.475+0.220° 1.79340.230° ™3.510+0.142° ™3.979+0.376"
18 psu ™3 666:0.362" ™3.923+0.149" ™ 560+0.127" ) 384+0.248"
24 psu 43.616+0.432" °3.31120.139" *3.415+0.422° *2.835+0.262"
WamH gy NW *2.74340.259™ 2.788+0.196" 3.119+0.272° ©3.56120.215"
6 psu ) 003+0.413™ "3.360+0.070" "2.8830.330 ™.929+0.265
12 psu .788+0.196" "3.510+0.142° "3.512+0.285" "4.031+0.302°
18 psu "1 793+0.230" "3.168+0.342" "3.165+0.068" "3 46140212
24 psu *3.311+0.139" 3.364+0.350° 2.432+0.437° 2.472+0.251°
Tsauas NW. *3.165+0.068" *3.02140:134° *3.07040.203" *3.3610.210°
6 psu ") 342+0.308" " 560+0.127% "3 31340278 "3 873+0.371
12 psu ].63140.112° "1.87440.116" " 33940.062" " 56040.127"
18 psu “3.2130.137" *3.87320.371" °3.361+0.210" 3 928+0.448"
24 psu "3.360+0.070" "3 666+0.362° "4.086+0.380" "4.697+0.326"
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EANAaa

Tulnstaunarun (mg/g dry weight)

AAUMINAADI

Manas

]
a

msthdansan 3

Menas

v
a

msdansen 6

Menas

'
a

MsUansIn 9

Tairgniny

NW
6 psu
12 psu
18 psu

24 psu

™1.855+0.092°
™1.305+0.078
"1.72040.071°
™1.3800.057

"1.760+0.071°

"1.495+0.049"
™1.940+0.042°
"2.205+0.092"
"1 3554+0.064°

*1.730+0.071°

"1.835+0.106"
"1.73040.099"
"1.83040.042°
"1.945+0.064°

1.610+0.085"

"1.86040.057"
™).105+0.064"
°1.735+0.049°
™ .375+0.106"

") 160+0.127"

Tnamalulng

NW
6 psu
12 psu
18 psu

24 psu

"1 555+0.134°
"1.365+0.148

"1.6100.057"
1.395+0.078

"1.28040.113%

"°1.480+0.099°
"1.780+0.085"
“0.670+0.057°
€1.245+0.120"

fibc

1.285+0.064°

fibc

1.485+0.078°
"1.490+0.099"
] 275+0.049°
1.595+0.134°

1.810+0.085"

"0.895+0.064°
"0.970+0.042"
™1.100£0.071°
"1.515+0.078"

™2.140+0.099°

taunsta

NW
6 psu
12 psu
18 psu

24 psu

™1.21540.064°
"1.490+0.085
¥1.6100.127%
"1.485+0.092

1 135£0.064°

"1.170+0.113%
40.900+0.127°
"9.155+0.148"
"0.850+0.071"

™1.7150.078"

"0.625+0.064"
™1.4150.064°
"1.720+0.127°
™1.75040.071%

0.995+0.092°

"™1.235+0.092
™1.5800.127°
"*1.730+0.099"
"1.52040.042"

"1.15040.085°

WamnIgy

NW
6 psu
12 psu
18 psu

24 psu

1.435+0.049™
"1.545+0.092
*1.435+0.078"
"1.245+0.064

™1 24540.049™

"1.255+0.092"
™1.900+0.085"
°1.63020.141°
%0.660+0.057"

"2.520£0.099"

™1.605+0.035"
"1 .425+0.106°
*1.315+0.049"
™1.29040.057°

*0.680+0.141°

0.925£0.049°
™0.960+0.085°
°1.285+0.106"
0.775+0.134°

¥).125+0.078"

Tlsauaa

NW
6 psu
12 psu
18 psu

24 psu

™1.8500.085"
™1.590+0.057
™1.99040.085"
"™1.55540.106

™1 .420+0.099"

"1.0050:049°
"1.785+0.078"
"*1.490+0.085"
™1.370+0.042"

1°1.125+0.134°

™1.065+0.092°
™1.675+0.078"
™1.9004£0.113"
].835+0.148%

1.720+0.057°

%0.970+0.141°¢
™1.260+0.071°
"1.240+0.057"
".355+0.078"

").445+0.120°
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FHANY YANAAD YTasiouianun (mgg dry weight)
foUMINARDI Merag MEHag MEHag
maihdansi 3 | msihienseiie | mstniantad o
Tairgniny NW *1.58540.148" 2.035£0.078° | ""1.310£0.127" | "™1.13520.106"
6 psu ™1.995+0.148" 2.290+0.099" "1.585+0.064 "1.53540.134°
12 psu "1.3500.042" "1 440+0.071 "1.440+0.156 ™1.870+0.042°
18 psu "1.030+0.170° 1.120+0.170 1.170£0.127 "1 665+0.092
24 psu "%0.685+0.049° °1.465+0.035 ".5700.226 "1 75040.184"
Tnamalulng NW '0.910+0.085" '1.22540.035° '0.950+0.085° ™1.955+0.233"
6 psu °1.325+0.219" 1.1800.042° 1.070+0.240 *0.905+0.064°
12 psu ™1.465+0.120° "1.195+0.064 "1.23540.205 "0.810£0.085°
18 psu “1.620+0.127° 1.0500.141 1.350+0.212 °1.400+0.085
24 psu *1,00540.078" 1.180+0.057 1.350+0.099 *1.300+0.226"
ngunzIa NW °1.41540.049" 1.120+0.184° 1.365+0.148" 1.090+0.127°
6 psu °0.910+0.057° 1.37540.049™ 1.385+0.177 1.490£0.240°
12 psu ™2.125+0.064" "1.375+0.092 "1.0354£0.219 "1.180+0.198"
18 psu LR L 1.355+0.233 1.485+0.191 1.440+0.057
24 psu °0.910+0.099™ 1.225+0.134 1.445+0.191 1.085+0.064°
WamH gy NW "1.085£0.078° | ™1.830+0.226" ™1.535£0.233" "°1.210£0.156°
6 psu °0.885+0.092° ™1 240+0.042 "1.535+0.078 ™1.365+0.177"
12 psu *1.170+0.057° °1.185+0.021 1.215+0.106 °1.250+0.198"
18 psu *1.600+0.212° °1.235+0.092 1.2500.057 °1.25040.212
24 psu "1.170+0.156" "1 .4000.240 "1.435+0.035 ™1.945+0.205"
Tsauas NW. ".25040.226" 1.450+0.141" 1.02540.049" | ""1.315+0.078"
6 psu "].58040.113" "] 545+0.247° ™1 300+0.113 "°0.835+0.078"
12 psu "°1.84040.184° "1.17540.191 ™1.690+0.184 "1,0554+0.163"
18 psu % 0550.092" "1.360+0.085 01 470+0.099 "1 430£0.156
24 psu "2.325+0.233" "1.035+0.120 ") 435+0.064 "1.570+0.170%
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FHANY YANAAD uonlanienlesan (mg/g soil)
foUMINARDI Merag MEHag MEHag
mathiiansai 3 | maihdandafie | msthiansaii o
Tairgniny NW "0.047£0.000" *0.2100.033 "0.280+0.066" ™0.4670.066"
6 psu ™0.140+0.066 "0.327+0.000 ™0.047£0.000" 0.607+0.066°
12 psu *0.397+0.099 0.327+0.066 %0.303+0.033" ‘0.14020.000°
18 psu "0.23340.066" "0.303+0.033" ™0.210+0.033 "0.093+0.000"
24 psu 0.303+0.033" 0.350+0.033° %0.303+0.033" €0.350+0.033"
Tnamalulng NW °0.117+0,033" 0.303+0.099 °0.163+0.033" °0.187+0.000°
6 psu °0.140-0.000 0.233+0.066 *°0.2800.066" °0.3270.066"
12 psu ™0.210+0.033 "0.1400.000 "0.4200.066" ™0.70040.066"
18 psu °0.163+0.033" 0.210+0.033% °0.163%0.033 °0.1170.033"
24 psu "%0.513%0.132" "0.303+0.033" ™0.747+0.132" ™0.793+0.066"
uauNIa NW 0.1400.000° "°0.140+0.000 "0.093+0.000" "0.327+0.000°
6 psu "0.210+0.033 "0.163+0.033 ™0.047+0.000° ™0.537+0.033"
12 psu "0.210+0.033 0.350+0.033 "0.2100.033" ™0.397+0.033"
18 psu *0.397+0.099" °0.28040.000 * °0.16340.033 °0.303+0.033"
24 psu "0.047:0.000° "°0.257+0.033" ™0.303+0.033" 0.233+0.000"
WamH gy NW Y0.117£0.033" '0.163+0.033 "0.280-£0.066' ™0.327:0.000°
6 psu 0.117+0.033 0.280+0.066 °0.117+0.033" “0.1630.033"
12 psu 0.187+0.066 0.4200.132 °0.257+0.033" *0.3030.033"
18 psu "0.093+0.000° "0.373+0.066" "0.140+0.066 "0.14020.066"
24 psu "0.093+0.000° "10.280+0.066" "0.443+0.099" ™0.677+0.099°
Tsauas NW. *0,163+0.033" ™0.257£0.033 "0.047+0.000" "0.070+0.033"
6 psu Y0.187+0.066 0.280+0.000 "0.093+0.000" ™0.56040.132"
12 psu "0.163+0.033 ™0.3030.099 "0.11740.033° "0.4700.000¢
18 psu 0.280+0.066" 0.1870.000° %0.303+0.033 °0.350+0.033"
24 psu "0.163+0.033" 0.0930.000" "0.280+0.000° ™0.723+0.033"
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a A =
FUANY FANAADY uonlanienlesan (mg/g soil)
foUMINARDI Merag MEHag MEHag
msihdiansai 3 | msthdanseiie | msihdansad o

TairJgniiy NW 0.233+0.066 0.187+0.066 °0.140£0.000" 0.2800.066
6 psu "0.303+0.099 '0.257+0.099 "0.700+0.132° "0.327+0.066
12 psu 0.257+0.033 0.350+0.033 *0.490+0.033 0.327+0.132
18 psu *0.140£0.000 "0.327+0.066 "0.51340.132° "0.397+0.033"
24 psu 0.257+0.099 0.373+0.066 °0.420+0.066 0.3970.033

Tnamalulng NW 0.2800.066 0.420+0.132 0.420+0.066" 0.373+0.066
6 psu 0.210+0.099 0.257+0.099 0.327+0.066" 0.3730.066
12 psu 0.233+0.066 0.187+0.066 0.257+0.033 0.163+0.099
18 psu "0.303+0.033 '0.257+0.033 "0.397+0.033" "0.187+0.066"
24 psu 0.187+0.066 0.140+0.066 0.350+0.033 0.3270.066

uaunzIa NW 0.210-£0.099 0.1870.000 °0.140+0.000° 0.210+0.033
6 psu 0.163+0.099 0.280+0.066 %0.49020.099™ 0.420+0.132
12 psu *0.187:£0.000 "0.163+0.033 "0.420:£0.066 "0.443+0.033
18 psu 0:327+0.132 0.350+0.099 *0.443+0.099" 0.373+0.066"
24 psu 0:327+0.066 0.303+0.033 *0.560+0.132 0.303+0.099

Wamiiaga NW '0.093+0.000 "0.257+0.033 "0.2100.033" "0.3500.099
6 psu 0.187-£0.066 0.327£0.066 0.303+0.033" 0.467+0.132
12 psu 0.163%0.099 0.303+0.033 "0.443+0.099 0.327+0.066
18 psu 0.280+0.066 0.163+0.033 *0.490+0.099" 0.350+0.099"
24 psu 0.117+0.033 0.187+0.066 °0.233+0.066 0.257+0.033

Tsauas NW 0.210+0.033 0.373+0.132 0.397+0.033" *0.420+0.066
6 psu 0.3030.033 0.3500.099 °0.257+0.099" °0.140+0.000
12 psu 0.257+0.033 0.233+0.066 0.373+0.066 *0.3030.099
18 psu "0.163+0.033 "0.23320.066 *0.047+0.000" "0.1870.000°
24 psu "0.140+0.066 ""0.210+0.099 ™0.467+0.066 ™%0.3730.066
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FHANY YANAAD Tunsn (mg/g soil)
foUMINARDI Merag MEHag MEHag
mathiiansai 3 | maihdandafie | msthiansaii o
Tairgniny NW "0.397:£0.099" "40.8630.099 "™0.560£0.066" "0.630+0.033"
6 psu °0.957+0.033" ®1.167+0.132" °0.167+0.066" *1.073+0.066"
12 psu *1.260+0.066" *1.400+0.132" 1.237+0.099" *1.470+0.099"
18 psu 0.957+0.099™ ¥1.050+0.033" "1.167+0.132° ™1.587+0.132°
24 psu *0.397+0.099™ "0.723+0.033¢ 1.097+0.099" ™1.540+0.066"
Tnamalulng NW '0.397+0.033" "0.817+0.099 "°0.467+0.066" "0.117+0.033"
6 psu ™0.933+0.066" ™.120+0.132° °0.2100.033° 40 257+0.033°
12 psu "1 050+0.033" "°0.303+0.033" "0.35040.033° "°0.350+0.033°
18 psu ™1.073%0.066" 0.653£0.066° 0.8170.099° ™1.12040.066"
24 psu "0.23340.000° "0.723+0.033° ™0.957+0.033" "0.8870.132°
ngunzIa NW %0.350+0.099" ™0.677+0.099 "0.0930.000° "0.140+0.000°
6 psu ™0.863+0.033" "0.443+0.033° °0.257+0.099° °0.210+0.033°
12 psu ™0.957+0.099° 0.79340.066" 0.373+0.066° "0.49040.033
18 psu 0.793+0.066° "0.303+0.033" ™1.377+0.033" 0.793+0.066°
24 psu ™0.560-£0.066" ™1.050+0.099° 0.6070.066° "0.490+0.033"
WamH gy NW "0.583+0.033" "0.700£0.066 10.3730.066" "°0.420£0.000°
6 psu ™1 213+0.132" 0.747+0.066" "0.327+0.066° "0.630+0.099"
12 psu ™0.910+0.033° 0.513+0.000° "0.3030.099° "0.537+0.033°
18 psu "0.420+0.000" 0.070+0.033° "0.303+0.033° ™0.560+0.066"
24 psu ™0.957+0.099" "1.773+0.132" ‘0.187+0.132° "1.400+0.132°
Tsauas NW. "1 447+0.132" "°0.513+0.066 70.047+0.000° "0.210+0.033°
6 psu "1.167+0.066" ™1.027+0.132° "0.700+0.132" "°0.6530.066"
12 psu "1.353+0.132" "0.81740.099° ™0.630+0.099" "1.003+0.099"
18 psu "1.190+0.099" ™0.79340.066" 1.19040.033% ™1.703%0.099"
24 psu "1.167+0.132° "0.77040.033° ™1.027+0.066" "™1.143+0.099™
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FHANY YANAAD Tunsn (mg/g soil)
foUMINARDI Merag MEHag MEHag
mathiiansai 3 | maihdandafie | msthiansaii o
Tairgniny NW "0.957:£0.099" "0.793+0.132° '0.560+0.066" ¥0.6070.066"
6 psu "1.423+0.099" "0.933+0.066" "0.77040.033" "°0.747+0.066"
12 psu °0.653+0.132° 0.933+0.132° 0.9330.198" *1.167+0.198"
18 psu *0.700+0.132° 0.630+0.099" 0.630+0.099" 0.980+0.066"
24 psu "0.280£0.000° "0.677+0.099 "0.980+0.132" °0.957+0.165"
Tnamalulng NW '0.373+0.066° '%0.560+0.066" | "0.350+0.033" "0.9330.132°
6 psu "0.817:£0.099" "0,770+0.165" "°0.327+0.066" "0.467+0.066°
12 psu ™1.073+0.132° "°0.3030.033° ™0.3730.066" °0.257+0.033¢
18 psu ™°0.957+0.033" | "0.373+0.066" 0.513+0.066° ™0.887+0.132"
24 psu °0.74740.066° 0.607+0.066 *0.770+0.099" 0.723+0.099"
uauNIa NW ™1.003+0.099" "0.513+0.066" "0.280+0.066" "0.560£0.066"
6 psu "°0.443+0.033° "0.303+0.033° ™0.7230.099" ™0.607£0.066"
12 psu ™1.470+0.099" "0.140+0.000¢ "0.3970.033° "0.443+0.099™
18 psu ™0.910+0.033" "0.420+0.066° ™0.817+0.165" "0.653+0.066"
24 psu £0.560::0.066" *0.700-+0.066 0.560+0.066" 0.4900.033°
WamH gy NW “0.303£0.033° 0.467+0.066" °0.327+0.066" °0.467+0.066"
6 psu ¥°0.490+£0.033° ™0.630+0.033" "0.303+0.033" "°0.5600.066"
12 psu "0.350+0.033° "0.32740.066° ™0.677+0.033" "0.490+0.033"
18 psu ™1.003+0.165" "0.210£0.033° "0.490+0.099° "0.397+0.033°
24 psu "0.677+0.099" 0.770+0.033 "%0.817+0.099" ™1.05040.099"
Tsauas NW. ™1.,703+0.099" *0.770+0.:099" ™0.513+0.066" | ""*0.630+0.033"
6 psu "1.027+0.132° 0.817+0.099" 0.630+0.099° ™0.490+0.033"
12 psu "°0.653%0.066° "0.63020.099" ™1.073%0.132" "°0.700+0.132°
18 psu "0.327+0.066° "0.630+0.099" ™1.143+0.033" "0.817+0.099"
24 psu "1.703+0.165" "0.793+0.198 "0.397+0.033° "0.793+0.066"
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FHANY YANAADI oaaSaaniun (mg/g dry weight)
foUMINARDI Merag MEHag MEHag
mathiiansai 3 | maihdandafie | msthiansaii o
Tairgniny NW '0.155+0.023" *0.152+0.023 "0.250£0.016" "0.233+0.014°
6 psu "0.169+0.015" "0.189+0.025" "0.255+£0.018" ™0.278+0.018
12 psu '0.15840.008" "0.178+0.025" "0.259+0.022° ™0.312+0.021°
18 psu "0.132+0.025 "0.198+0.021° "0.260+0.015" ™0.307+0.009"
24 psu "0.105+0.012° "0.134+0.020" 0.224+0.011° ™0.318+0.020"
Tnamalulng NW "%0,173+0.009" *0.179+0.015 "0.285+0.007° "0.261+0.019"
6 psu "0.120+0.015" 0.088+0.010" "™0.198+0.020" ™0.225+0.013
12 psu ™0.099+0.005° "0.124+0.009" "0.174+0.013" ™0.2970.014"
18 psu "0.098+0.016 "0.124+0.022" "0.206+0.005" 0.259+0.019"
24 psu "0.124+0.019" °0.147+0.010° ™0.243+0.008" "0.242+0.006™
uauNIa NW %0.227+0.009" "%0.,161+0.007 *0.150+0.025" "0.16540.021°
6 psu 0.104+0.031° "0.035+0.005° "0.171+0.024% "0.217+0.025
12 psu "0.083+0.021° "0.13620.023" "0.15540.010° "0.204+0.010°
18 psu °0.154+0.013 0.164+0.018" 0.196+0.023° 0.218+0.008°
24 psu "0.090-0.006" ™0.192+0.014" *0.16140.027° "0.23540.029°
WamH gy NW %0.1980.020™ ©0.197+0.012 %0.243+0.017" 0.240+0.015"
6 psu "0.206+0.014" 0.225+0.006" "0.16120.005° "0.238+0.023
12 psu *0.1930.008" °0.167+0.018" 0.228+0.021° 0.238+0.022°
18 psu "0.147+0.022 ™0.095+0.014° "°0.215+0.009™ "0.264+0.024°
24 psu ™0.140+0.007" *0.07520.013° "0.200+0.019° | "0.276+0.007"
Tsauas NW. ™0.164+0.017" ™0.147+0.016 "0.230+0.008" "0.2700.009"
6 psu "0.113+0.023° °0.125+0.022° "0.208+0.011" ™0.247+0.017
12 psu "0.11640.017° 0.087+0.006° "0.237+0.022" "°0.227+0.020°
18 psu ™0.167+0.014 0.1500.009" "0.239+0.016% ™0.295+0.013"
24 psu ™0.162+0.007" 0.094+0.007° 0.232+0.015" "°0.288+0.023"

v o o g . 4 e ' ' < S o P aw oo w oA o
LRt o} ﬁ?aﬂyiﬂ1y1a\iﬂq'ﬂuﬂ%’1ﬂﬁﬂ (LUINY) NUANATNNY  HEAIANULANANNTEUINANNUIANVDIUNTY DYWNUITINYNTZTAY

ANUFBITY 95%

ANUFIIU 95 %

YBnyIMEISInguyuY e (IdY) uanaeiy uaeasnnuuana sz eriaiy ednliteddyissauanudeiy 95%

18nusn Inoyudeile (uauew) Muanaadi uaaInNuIARAITEHINFNAAUE 0619 sdniifudAyisyay




v v Y Y
M3199 n.11 aundsdsuasanesanivualuausuaia (10-20 wu.)

173

EANAaa

Woanosanarina (mg/g dry weight)

AAUMINAADI

Manas

]
a

msthdansan 3

Menas

v
a

msdansen 6

Menas

msihiansan 9

Tairgniny

NW
6 psu
12 psu
18 psu

24 psu

0.157+0.024°

"°0.1470.020"
0.096+0.018
*0.177+0.011

Ube

0.118+0.019"

0.1610.008
"0.165+0.018"
0.113+0.012
*0.184+0.025"

Ube,

0.120+0.010"

°0.126+0.016
"0.129+0.011
°0.163+0.027"
°0.13420.015"

™0.21140.005"

0.183+0.005"

"0.203£0.019"

0.156+0.011"
0.20620.016

"0.219+0.021°

Tnamalulng

NW
6 psu
12 psu
18 psu

24 psu

%0.208+0.014"

Uc

0.1080.008"
¥0.122+0.017
0.15040.021

¥0.104+0.013"

0.155+0.022

"0.1270.021™
0.119+£0.018

Y0.123+0.019°

"0.152+0.016"

*0.164+0.022
"0.118+0.007
"0.093+0.010°
"0.108+0.008"

™0.165+0.014°

0.187+0.013"
"0.169+0.010"
"0.1820.006™
"0.204+0.022

"0.151£0.012°

taunsta

NW
6 psu
12 psu
18 psu

24 psu

*0.08540.014°
10.0980.005"
"0.138+0.015
0.121+0.028

"0.075+0.009"

0.116=0.016
"0.088:0.008°
0.12740.011
0.130+0.006"

Y0.112£0.009%

0.1100.025
"0.137+0.019
"0.148+0.008"
0.129+0.013"

"0.1200.005°

°0.105+0.019"

"0.118+0.008"
™0.215+0.019"
0.18240.013

™0.16620.007"

WamnIgy

NW
6 psu
12 psu
18 psu

24 psu

%0.147+0.012"
%0.114+0.010"
"0.076+0.005
"0.117+0.015

"0.139+0.017"

*0.150+0.029
°0.135+0.024™
"0.083+0.006
™0.170+0.020"

™0.069+0.004"

0.129:0.006

0.131+0.013
"0.142+0.012"
"0.1180.009"

™0.150+0.017™

°0.128+0.012"
0.163+0.008"
™0.137+0.017°
™0.182+0.011

0.182+0.012"

Tlsauaa

NW
6 psu
12 psu
18 psu

24 psu

Ube

0.137+0.011°
®0.154+0.013"
°0.108+0.016

0.187+0.022

40.0610.009°

"0.140:£0.009
°0.182+0.016"
*0.149+0.030
Ube

0.108+0.008°

"0.088+0.012°

Ubc

0.122+0.006
0.141+0.009
°0.103+0.012™
™0.16640.016"

¥0.143+0.020"

"0.182+0.006"
0.197+0.028"
0.153+0.009"
"0.19240.015

"0.211+0.025
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FHANY YANAAD eavloFaruihnlszTevridons (mg/g dry weight)
foUMINARDI Merag MEHag MEHag
mathiiansai 3 | maihdandafie | msthiansaii o
Tairgniny NW '0.120£0.020 '0.128+0.013 "0.181+0.012° "0.186+0.009"
6 psu "0.126+0.021° "0.147+0.009" "0.198+0.019" "0.223+0.019
12 psu "0.12340.009" "10.140+0.007" "0.184+0.021° "0.238+0.025"
18 psu "0.098+0.016 "10.151+0.022 ™0.189+0.017 "0.239+0.031
24 psu "0.078+0.012 "0.108+0.008" "0.166+0.026 "0.244+0.016"
Tnamalulng NW "0.134+0.008 '0.133+0.009 ™0.188+0.023" "0.208+0.018’
6 psu "0.0900.011" '0.07440.015" ™0.153+0.007" "0.179+0.026
12 psu ™0.078+0.007° 0.098+0.011* "0.127+0.008" "0.239+0.014"
18 psu "0.07620.023 "0.099+0.019 "0.156+0.006 "0.210£0.018
24 psu 0.091%0.010 "0.120+0.017" ™0.18140.005 "0.196+0.011%
naunzia NW %0.163+0.006 %0.128+0.008 0.110+0.013" 0.13240.023"
6 psu "0.075+0.009° ™0.028+0.023¢ "0.12340.018° "0.173+0.016
12 psu ™0.0610.019° "0.103+0.024" ™0.1210.008" "0.165+0.007"
18 psu °0.120+0.011 “0.122+0.019 0.147+0.024 0.184+0.019
24 psu "0.069-+0.022 "0.149+0.018" ¥0.121+0.016 "0.186+0.009°
WamnIgy NW 0.1510.007 0.154+0.022 0.178+0.016' 0.1940.020°
6 psu ™0.156+0.018" "0.176+0.007" "0.1200.020° "0.185+0.012
12 psu "0.139+0.009" "0.130+0.014" "0.176+0.014° "0.187+0.007"
18 psu "10.108+0.024 %0.077+0.019 "0.159+0.019 "0.216+0.010
24 psu "0.107+0.008 0.059+0.006" "0.150+0.018 "0.214+0.008"
Tsauas NW Y0.120+0.022 '0.118+0:025 "0.173+0.011° "0.218+0.013"
6 psu %0.080+0.006° "0.10120.015" "0.155+0.015" "0.202+0.005
12 psu "0.08740.027% "0.070+0.021° "0.17740.014" "0.1850.008"
18 psu "0.128+0.020 "0.1210.006 ¥0.180+0.020 "0.232+0.022
24 psu "0.119+0.013 '0.078+0.017° "0.1700.009 "0.224+0.013"
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$ 1 { a [ { I~ 1 a qg./’ 1
3191 013 aundslSunaearesandluise Tesiaensluausuaia (10-20 %)

FHANY YANAAD eavloFaruihnlszTevridons (mg/g dry weight)
foUMINARDI Merag MEHag MEHag
mathiiansai 3 | maihdandafie | msthiansaii o
Tairgniny NW 0.114£0.017" 0.129+0.014 °0.092+0.013 0.146+0.006"
6 psu 0.110+£0.016 0.136+0.028 °0.097+0.017 0.164+0.017
12 psu "0.07140.005 "0.0920.009 "0.124+0.015" "0.12740.015°
18 psu 0.129+0.025 0.1430.023 °0.104+0.015 0.163+0.016
24 psu "0.091+0.018" "0.095+0.015" ™0.164+0.010" "0.180+0.011°
Tnamalulng NW %0.158+0.013" 0.12040.012 0.121£0.012 0.164+0.029"
6 psu °0.082+£0.011 0.102+0.027 *0.089+0.009 0.138+0.011
12 psu "0.094+0.009" "0.093£0.009 "°0.070+0.008° "0.1410.08"°
18 psu °0.113+0.026 0.097+0.018 °0.080+0.017 0.1610.021
24 psu °0.080+0.010" 0.114+0.013" °0.122+0.014° 0.121%0.010°
uannm NW *0.066+0.008° 0.090+0.008 0.083+0.018 0.082+0.013°
6 psu *0.075+0.009 0.072+0.008 0.097+0.013 *0.104+0.013
12 psu "0.1030.010" "0.097+0.011 '0.112+0.007" ™0.176£0.017°
18 psu 0.090+0.016 0.1070.010 0.093+0.011 *0.156+0.026
24 psu "0.0540.007° "0.087£0.009" *0.0910.008" "0.144+0.012"
WamH gy NW 0.109:0.027" %0.123+0.019 0.095:0.006 °0.103=0.008™
6 psu 0.088+0.012 0.103+0.016 0.099+0.009 °0.13940.012
12 psu "0.05840.007° "0.,066+0.006 "0.106+0.024™ ™0.106+0.010"
18 psu "0.086+0.015 ™0.135+0.020 "0.087+0.012 ™0.144+0.005
24 psu "0.104+0.021° 0.05620.005° "0.11340.021° ™0.139£0.009™
Tsauas NW. "0,106+0.008 | ~""0:117+0:014 "0.090+0.013 "0.14140.006™
6 psu °0.1130.015 °0.146+0.021 0.104+0.019 0.156+0.018
12 psu "°0.080+0.006™ "0.11620.017 *0.0780.007" "0.1340.014°
18 psu "0.1430.014 °0.086+0.015 "0.122£0.006 "0.15620.007
24 psu "0.048£0.006° "0.068+0.007™ "0.10740.011° "0.175+0.023%
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HANY FANAADI Banansin (mg/g dry weight)
foUMINAADY Meriag MErag MErag
msihiiandafi 3 | mstandaiie | msthaniaio

Tairlgnivy NW <0.025 <0.025 0.049 0.051
6 psu <0.025 <0.025 <0.025 <0.025
12 psu <0.025 <0.025 <0.025 <0.025

18 psu <0.025 <0.025 0.028 0.029
24 psu <0.025 <0.025 <0.025 <0.025
Tnamalulwgy NW <0.025 <0.025 <0.025 <0.025
6 psu 0.088 <0.025 <0.025 <0.025
12 psu <0.025 <0.025 <0.025 <0.025
18 psu <0.025 0.030 <0.025 <0.025
24 psu <0.025 <0.025 <0.025 <0.025
waunzia NW <0.025 <0.025 <0.025 <0.025
6 psu <0.025 <0.025 <0.025 <0.025
12 psu <0.025 <0.025 <0.025 <0.025
18 psu <0.025 <0.025 <0.025 <0.025
24 psu <0.025 <0.025 <0.025 <0.025
Wam¥agu NW <0.025 <0.025 <0.025 <0.025
6 psu <0.025 <0.025 <0.025 <0.025
12 psu <0.025 <0.025 <0.025 <0.025
18 psu <0.025 <0.025 <0.025 <0.025
24 psu <0.025 <0.025 <0.025 <0.025
Tilsauas NW <0.025 <0.025 <0.025 <0.025
6 psu <0.025 0.028 <0.025 <0.025
12 psu <0.025 <0.025 <0.025 <0.025
18 psu <0.025 <0.025 <0.025 <0.025
24 psu <0.025 <0.025 <0.025 <0.025

WNBINE  detection limit YBIAENITAWMIAY 0.025 mg/g dry weight
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FHANY FANADY AN (W)
NOUMINARDY $uii 14 Sui 28 Suih 42 $uit 56 $uit 70 Sui 84 Suit 98 $uit 112
Tnamalulvgy NW 68.21+8.02 68.60+7.99 69.40+7.86 70.08+7.75 70.91+7.56 71.27£7.60 72.06+7.53 72.73+7.42 73.4247.32
6 psu 81.40+8.44 82.23+8.25 83.0248.16 83.7448.32 84.65+8.40 85.46+8.57 86.2248.73 87.1148.69 88.2348.78
12 psu 82.06+10.02 83.1349.94 84.03%10.00 85.46:9.98 86.23+10.01 87.20+9.95 88.06+10.15 89.13+10.23 90.07+10.30
18 psu 73.98+11.34 74.44+11.42 75.18+11.54 75.60+11.61 76.02+11.58 76.57+11.48 77.35+11.51 77.8311.61 78.23+11.48
24 psu 63.17+7.57 63.66+7.66 64.20+7.77 64.69+7.80 65.4247.75 65.96+7.87 66.64+7.95 67.15+7.87 67.70+7.96
waungia NW 99.36+18.78 101.57419.30 | 103.30£19.08 | 105.11£19.15 | 107.70£19.35 | 110.24+19.68 | 112.41+19.71 | 114.30+20.07 | 116.55+20.34
6 psu 102.34+19.78 104.85£19.91 | 106.90+20.02 | 109.15:19.93 | 111.37+19.87 | 114.16£19.90 | 116.24+20.00 | 118.37+20.11 | 120.49+20.20
12 psu 91.76+17.60 93.30+17.72 96.01+17.67 97.44:-17.80 99.54+18.08 101.26£17.99 | 104.09+1823 | 105.60+18.09 | 107.40+17.99
18 psu 73.49+11.59 74.54+11.63 75.58+11.74 76.29+11.59 79.45+11.80 80.35+11.96 81.77+12.05 82.87+12.20 85.89+12.36
24 psu 67.86+9.79 69.18+9.56 70.60+9.61 72.5149.58 74.73+9.35 76.4049.66 77.9549.93 79.70+10.04 82.11+10.28
WanIgw NW 67.68+14.01 68.52+13.98 69.62+14.08 70.91+13.99 72.23+14.03 73.08+13.97 73.93+14.04 75.06+14.12 76.54+14.23
6 psu 60.8349.76 61.63+9.85 62.73+9.90 63.49+9.88 64.5629.95 65.43+10.11 66.55+10.07 67.31£10.13 68.46+10.20
12 psu 78.21£11.97 79.58+12.01 80.75+12.12 81.84+12.03 83.11+11.92 84.53%11.83 85.76211.78 86.70+11.87 87.96£12.07
18 psu 57.05+11.00 57.90+10.97 58.57+10.89 59.54+11.01 60.43+10.99 61.26+10.87 61.87+10.91 62.69+10.89 63.71£10.79
24 psu 48.29+8.00 48.99+7.90 49.70+7.89 50.06+8.06 50.62+7.94 51.38+7.81 52.14+7.93 52.5247.86 53.1347.77
Tisquas NW 52.39+5.25 52.98+5.19 53.09%5.12 53534518 531914527 54,45%5.30 54.78+5.26 55.03+5.31 55.3745.40
6 psu 55.2146.89 55.5046.90 55.86+6.88 56.2446.79 56.6746.69 56.9846.78 57.49+6.82 58.0446.90 58.4946.89
12 psu 48.79+6.22 49.26+6.17 49.74+6.20 50.07+6.15 50.68+6.08 50.98+6.11 51.37+5.98 51.7546.04 52.3746.11
18 psu 52.46+7.39 53.08+7.28 53.45+7.31 53.94+7.18 54.20+7.21 54954731 55.30+7.24 55.77+7.30 56.0047.22
24 psu 42.98+4.56 43.57+4.60 44.01+4.70 44.42+4.69 45.00+4.59 45.4324.60 45.99+4.50 46.60+4.62 47.19+4.57
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¥HaNY FANAGDI iduehgudinans (wa.)

NOUMINARDY $uii 14 Sui 28 Suih 42 $uit 56 $uit 70 Sui 84 Suit 98 $uit 112

Tnamalulvgy NW 1.94+0.26 1.97+0.26 1.99+0.25 2.0240.25 2.04+0.26 2.07+0.25 2.09+0.25 2.12+0.24 2.15+0.24
6 psu 2.10+0.29 2.12+0.30 2.14+0.30 2.16+0.30 2.19+0.31 2.21%0.30 2.23+0.30 2.25+0.31 2.27+0.31

12 psu 2.02+0.29 2.05+0.30 2.08+0.29 2.10+0.29 2.13+0.30 2.15+0.30 2.18+0.30 2212031 2234031

18 psu 2.0940.32 2.130.32 2.16+0.33 2.19+0.32 2.2240.33 2.25+0.34 2.28+0.34 2.3140.35 2.3440.35

24 psu 1.81+0.32 1.84+0.32 1.87+0.31 1.91+0.31 1.94+0.31 1.97+0.32 2.00+0.32 2.03£0.31 2.06+0.31

waungia NW 1.0440.15 1.06+0.15 1.0940.15 1.1140.15 1.13£0.16 1.16+0.16 1.18+0.16 1.20+0.16 1.23+0.17
6 psu 1.15+0.28 1.17+0.28 1.20+0.28 1.2240.28 1.25£0.28 1.2740.27 1.30+0.27 1.33+0.26 1.36+0.26

12 psu 1.05+0.17 1.07+0.17 1.10+0.18 1.12£0.19 1.15+0.19 1.1740.18 1.19£0.18 1.22+0.18 1.24+0.19

18 psu 0.88+0.18 0.91%0.18 0.92+0.17 0.94:+0.17 0.96+0.17 0.98+0.17 1.00+0.16 1.02+0.16 1.04+0.17

24 psu 0.75+0.10 0.77+0.09 0.790.10 0.81+0.10 0.84+0.11 0.86:0.10 0.88+0.10 0.90+0.10 0.92+0.11

Wamagu NW 1.154£0.29 1.17+0.28 1.19+0.29 1.2240.29 1.24+0.29 1.25+0.28 1.28+0.29 1.30+0.28 1.32+0.29
6 psu 0.99+0.16 1.02+0.16 1.05£0.16 1.07+0.17 1.10£0.16 1.13+0.16 1.15+0.16 1.1740.17 1.19+0.17

12 psu 1.36+0.22 1.39+0.22 1.42+0.22 1.45+0.23 1.48+0.23 1.5140.23 1.54+0.24 1.57+0.24 1.590.25

18 psu 1.06+0.22 1.09+0.21 1.1120.21 1.14+0.22 1.16+0.21 1.18+0.21 1.20+0.22 1.2340.21 1.25+0.22

24 psu 0.87+0.18 0.90+0.19 0.92+0.18 0.94+0.18 0.97+0.18 0.99+0.17 1.02+0.18 1.04+0.17 1.06£0.17

Tsauas NW 1.00+0.16 1.02+0.16 1.0440.15 1.05+0.16 1074016 1:0940:16 1.11£0.15 1.13+0.15 1.1540.15
6 psu 1.09:£0.20 1.10£0.19 1.1140.20 1.13%0.20 1.15+0.19 1174020 1.18+0.19 1.20+0.20 1.22+0.20

12 psu 0.9040.13 0.92+0.14 0.95+0.14 0.96:0.14 0.99+0.15 1.01£0.15 1.02+0.14 1.05+0.15 1.07+0.14

18 psu 1.07+0.20 1.09+0.20 1.11£0.20 1.1340.19 1.15£0.19 1.1740.20 1.18+0.20 1.2140.20 1.220.19

24 psu 0.87+0.24 0:89+0.25 0.91+0.24 0.93+0.25 0.96+0.25 0.9840.25 1.00+0.24 1.02+0.24 1.04+0.24
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sHANY FANAGDI 18T IMNEAH (g/m’)
flouMmsnAaes $uit 14 Suii 28 Suit 42 Suii 56 Suii 70 Sui 84 Sui 08 Suii 112
Tnamahilviay NW 60.12+18.55 61.65+18.76 63.38+18.88 65.08418.93 67.11£19.37 68.58+19.17 70.58+19.37 72.59+18.98 74.37+18.80
6 psu 78.80+22.64 80.5723.00 82.45+23.57 84.32423.96 86.4424.50 88.34+24.91 90.53+25.38 92.58+25.84 95.08+26.16
12 psu 74.42422.35 76.92+23.04 78.96+23.09 81.57+23.38 83.90424.36 86.15+25.09 88.40+25.31 91.24+26.31 93.68+26.82
18 psu 73.08+25.13 75.51+£25.60 77.78+26.51 79.91+26.92 82.06+27.44 84.45+28.26 87.07+£29.35 89.16+29.93 91.244+30.11
24 psu 51.32+18.77 52.91£19.12 54.62+19.47 56.47+19.94 58.36+20.17 60.32+20.63 62.214+21.06 64.27+21.16 66.07+£21.30
naaNIa NW 38.01+10.66 39.66+10.82 41.60411.04 43.57£11.66 45.69+12.13 47.71+12.49 49.80+13.16 51.89+13.61 54.28+14.16
6 psu 46.32+18.46 48.31+18.82 50.58+19.81 52.64+20.19 55.04+20.38 57.56+20.58 59.79+20.81 62.33+21.16 65.18421.77
12 psu 36.99+11.00 38.36+11.37 40.45+11.82 42.18£12.59 44.19+12.94 45.96+13.15 48.08+13.60 50.15+13.70 52.30+14.44
18 psu 24.28+7.89 25.36+7.95 26.36+8.04 27.24+8.07 28.96+8.37 30.05+8.46 31.14+8.56 32.57+8.74 34.11+9.16
24 psu 18.214+4.69 19.05+4.78 20.10+5.13 21.28+5.35 22.83+5.68 23.93+5.76 25.15+£5.95 26.37+6.11 27.90+6.57
WamH g NW 40.03£13.72 41.16+13.62 42.48+13.93 43.81+14.26 45.05£14.37 46.03£14.31 47.41£14.70 48.78+14.70 50.14+14.96
6 psu 31.77+6.88 33.02+7.03 34.31+7.30 35.42+7.50 36.73+7.56 38.04+7.62 39.17+7.64 40.23+7.83 41.56+£7.93
12 psu 51.85+10.55 53.70+10.80 55.21+11.05 57.01£11.40 58.89+11.51 60.69+11.70 62.56+11.93 64.31+12.30 66.04+12.69
18 psu 33.26+9.94 34.4149.88 35.47+10.12 36.74+10.32 37.79+10.40 38.96+10.40 40.01410.69 41.25+10.72 42.61%11.04
24 psu 24.44+7.27 25.3847.50 26.29+7.48 27.14+7.64 27.96+7.48 29.02+7.46 30.09+7.68 30.85+7.63 31.89+7.74
Tsauag NW 22.37+6.39 23.22+6.44 24,0026.51 24.6846.67 253046.82 26.1046.86 27.09+6.85 27.8946.88 28.70+7.07
6 psu 26.51+8.48 27.0148.41 27.77+8.64 28.5148.80 29.3948.78 30.1548.96 30.39+9.00 31.66+9.25 32.63+9.37
12 psu 18.28+4.76 19.00+4.92 19.93+5.08 20.53+5.22 21.53+5,53 22.2845.62 22.95+5.59 23.7945.82 24.88+5.98
18 psu 24.9247.55 25.8147.83 26.68+8.00 27.47+7.95 28.28+8.06 29.2148.32 29.98+8.40 31.0448.50 31.8248.59
24 psu 15.8446.95 16.54+7.20 17.34+7.27 18.107.70 18.94+7.84 19.73+7.90 20.47+7.83 21.25+7.89 22.07+7.96
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sHANY FANAGDI wasIMnly (g/m’)
fOUNMINAGDY $uii 14 Sui 28 Suih 42 $uit 56 $uit 70 Sui 84 Suit 98 $uit 112
Tnamalulvgy NW 7.37+4.87 7.71£5.05 8.1045.20 8.4945.32 8.9945.58 9.3345.59 9.83+5.77 10.3145.74 10.75+5.75
6 psu 12.17+6.54 12.68+6.77 13.25+7.09 13.8147.33 14.47+7.64 15.06+7.98 15.77+8.32 16.44+8.64 17.2648.88
12 psu 10.99+6.53 11.69+6.89 12.24+7.05 12.99+7.35 13.7147.85 14.42+8.32 15.1148.58 16.05+9.22 16.8629.70
18 psu 10.84+6.86 11.50+7.16 12.1747.65 12.79+7.98 13.43+8.30 14.18+8.72 15.04+0.34 15.71%9.76 16.37+£9.97
24 psu 5.62+3.98 5.94+4.18 6.294.41 6.69+4.66 7.09+4.80 7.54+5.03 7.97£5.29 8.44+5.42 8.87+5.58
waungia NW 21.64+5.96 22.56+6.05 23.6546.16 24.75+6.50 25.93+6.76 27.0546.95 28.2147.32 29.37+7.57 30.70+7.87
6 psu 26.25+10.30 27.36+10.50 28.62+11.04 29.77+11.24 31.10+11.34 32.50+11.44 33.74+11.55 35.15+11.74 36.72+12.07
12 psu 21.07+6.17 21.83+6.37 23.0046.61 23.9747.04 25.08+7.23 26.07+7.34 27.25+7.59 28.417.64 29.60+8.04
18 psu 13.94+4.44 14.55+4.48 15.11+4.52 15.61:4.54 16.57+4.70 17.19+4.75 17.80+4.80 18.60+4.90 19.46£5.13
24 psu 10.5242.66 10.9942.71 11.58+2.90 12.25%3.02 13.1323.20 13.7543.25 14.44+3 35 15.1243.44 15.98+3.69
Wamagu NW 14.915.05 15.33+5.02 15.8145.13 16.30+5.25 16.76+5.28 17.1245.26 17.62+5.40 18.13+5.40 18.63+5.49
6 psu 11.87+2.54 12.34+2.59 12.8142.69 13.2222.77 13.7042.79 14.19+2.81 14.60+2.81 14.99+2.88 15.48+2.92
12 psu 19.26+3.87 19.94+3.96 20.49+4.05 21.15+4.18 21.84+4.22 22.50+4.29 23.19+4.37 23.83+4.50 24.46+4.64
18 psu 12.4243.67 12.8443.65 13.23+3.73 13.70+3.81 14.09+3.83 14.5243.83 14.91+3.94 15.3743.95 15.8624.06
24 psu 9.16+2.69 9.5142.78 9.85+2.77 10.16+2.83 10.46+2.76 10.85+2.76 11.25+0.18 11.5342.82 11.9242.86
Tsauas NW 1.66+0.39 1.7140.39 1.7620.39 1.80+0.40 1.84£0.40 1:884£0:41 1.940.40 1.99+0.40 2.04+0.41
6 psu 1.90+0.50 1.93+0.49 1.98+0.50 2.0240.51 2.07£0.51 2.11+0.52 2.16£0.51 2.204£0.53 2.26+0.53
12 psu 1.41£0.31 1.45+0.32 1.51+0.32 1.55+0.33 1.610.35 1.6620.35 1.70£0.35 1.75+0.36 1.81£0.37
18 psu 1.81+0.46 1.86+0.47 1.9140.48 1.96+0.19 2.01+0.48 2.06+0.49 2.11£0.49 2.17+0.49 2.21£0.50
24 psu 1.25+0.42 1.29+0.44 1.34+0.44 1.39£0.46 1.44+0.46 1.49+0.47 1.54+0.46 1.59+0.46 1.64+0.46
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EANAaa

Tulnstaunarun (mg/g dry weight)

AAUMINAADI

Manas

]
a

msthdansan 3

Menas

v
a

msdansen 6

Menas

'
a

MsUansIn 9

Tnamalulng

NW
6 psu
12 psu
18 psu

24 psu

16.530+1.867

13.865+0.403

15.120£1.061

16.560+1.245

15.810+0.834

14.800+1.570

17.185+1.435

14.375+1.930

16.040+1.782

14.675+1.775

15.155+0.488

18.060+1.909

14.165+0.629

15.845+1.549

13.460+1.952

17.200£1.612

17.715+0.799

17.175+0.233

15.990+0.368

13.565+1.930

tlaunsta

NW
6 psu
12 psu
18 psu

24 psu

20.445+0.813

18.015+0.332

20.790+0.905

18.935+0.544

19.900+0.537

24.370+0.509

19.985+1.039

28.435+1.167

20.425+0.276

23.810+1.895

26.595+1.888

18.835+0.247

29.270+1.485

21.535+0.997

24.530+1.400

26.655+1.124

23.830+1.442

26.630+1.301

24.395+0.686

24.160+0.580

NW
6 psu
12 psu
18 psu

24 psu

13.88040.933

14.390+1.513

14.980+0.608

13.255+0.262

12.910+0.622

17.115£1.039

17.990+1.230

16.165+0.587

14.350+1.089

17.125+1.846

18.910+1.442

18.065+0.728

17.140+1.400

17.230+1.499

16.785+0.460

18.215+1.124

18.670+0.339

19.530+1.513

18.365+1.563

13.970+0.594

Tlsauaa

NW
6 psu
12 psu
18 psu

24 psu

11.510+1.315

11.665+0.969

11.945+0.247

10.875+0.516

10.42540.785

12.590+0.778

11.845+1.167

12.230+1.174

12.555+1.648

12.300+0.453

13.060+1.018

13.385+1.874

13.780+1.640

11.675+1.039

12.990+0.707

11.370+0.269

11.635+1.407

12.095+1.336

31.145+1.308

14.510+0.877

Wnemg  f5ANIMHISINg ByuFele (ade) Auandiady uaaInuuand1aTEEINAANYe i udY eensihiaddyisyay

ANUFDIIU 95 %

AN 95 %

1BNYINEISINgEYNYNIT (1WA Auana iy uaainumana NIz T Ay ediiivdinyiszaunieiu 95 %

18nusnu Inoyudhsiie (uauen) Huandadi naaInnuIRAA1ITEINRAAUdeE19 edniiTudAyisyau
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FHANY YANAAD YTasiouianun (mgg dry weight)
AoUMINARDY MUNAY MEKAY MEKAY
maihdansi 3 | msihienseiie | mstniantad o
Tnamalulng NW 15.185+0.700 12.665+0.813 12.975+0.304 14.355+0.884
6 psu 12.960+0.127 12.05040.424 12.535+0.346 14.140+1.075
12 psu 13.750+0.438 14.275+1.209 12.020+0.311 15.635+0.898
18 psu 14.090+0.184 13.965+0.304 13.160+0.438 14.825+1.082
24 psu 14.035+0.262 13.480+1.032 14.265+0.629 14.975+£0.912
aunsia NW 18.920+1.315 19.625+0.134 21.015+1.294 19.605+1.167
6 psu 16.255+0.403 18.440+0.311 19.555+0.884 20.555+1.124
12 psu 18.955+0.262 20.360+1.301 20.660+1.344 19.445+0.997
18 psu 16.220+0.481 17.445+0.389 17.475+0.191 18.800+0.566
24 psu 15.150%0.750 19.215+0.601 18.405+0.757 21.015+1.492
Wam¥agy NW 12.695+0.361 16.35540.502 18.125+1.464 14.845+0.601
6 psu 14.225+0.304 13.840+0.368 14.965+1.124 17.300+0.552
12 psu 13.215+0.460 14.950+1.188 14.630+1.273 15.980+1.881
18 psu 12.025+0.757 13.070+0.240 13.615+0.431 12.11041.146
24 psu 11.545+0.799 15.075+0.219 15.45040.325 15.56040.566
Tsauag NW 11.670+0.721 10.755+0.658 11.390+1.358 11.93040.354
6 psu 11.250+0.849 10.665+1.336 10.605+1.181 11.205+0.403
12 psu 11.060+£0.410 12.040+0.297 12.690+1.344 12.075+1.365
18 psu 10.340+1.259 9.450+0.948 10.105+0.304 11.455+0.163
24 psu 9.765+0.445 11.505+1.478 10.735+1.124 11.455+0.403

Wnemg  f5ANIMHISINg ByuFele (ade) Auandiady uaaInuuand1aTEEINAANYe i udY eensihiaddyisyay

ANUFDIIU 95 %

AONYINLISINGHYNYNTE (1A Tana iy ndaruIANA NIEnI ey sdlivedinnnszduaudeu 95 %

fsnyIn Inyudneile (uanew) Mtpndafi taninuLAR1eszEIhInaTADAeE adihivddniszdy

ANUFIIU 95 %
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FHANY YANAADI oaaSaaniun (mg/g dry weight)
AoUMINARDY MUNAY MEKAY MEKAY
maihdansi 3 | msihienseiie | mstniantad o
Tnamalulng NW 1.5570.128 1.770+0.128 1.572+0.102 1.432+0.197
6 psu 1.941+0.336 1.866+0.044 2.104+0.096 2.127+0.029
12 psu 1.840+0.230 2.259+0.218 2.253+0.152 1.881+0.113
18 psu 1.755+0.289 1.157+£0.619 1.098+0.388 1.254+0.548
24 psu 1.920+0.525 1.849+0.595 1.708+0.563 1.584+0.582
aunzia NW 3.384+0.456 3.322+0.497 3.468+0.486 3.598+0.488
6 psu 2.272+0.150 3.606+0.615 3.000+0.380 2.284+0.609
12 psu 2.541+0.242 3.100+0.337 2.297+0.135 2.468+0.257
18 psu 2.924+0.099 3.084+0.240 2.927+0.238 2.651+0.071
24 psu 2.951£0.124 3.114+0.215 3.109+0.068 2.841+0.297
Wam¥agy NW 1.614-+0.333 1.831£0.466 1.480+0.066 1.617+0.334
6 psu 1.559+0.195 1.332+0.358 1.451+0.344 1.450+0.087
12 psu 1.821+0.397 3.129+0.240 2.378+0.090 1.765+0.386
18 psu 1.503+0.164 1.192+0.143 1.2310.141 1.255+0.150
24 psu 1.486+0.263 1.859+0.314 1.8670.404 1.648+0.183
Tsauag NW 1.855+0.318 1.093+0.138 1.130+0.091 1.401+0.390
6 psu 1.203+0.333 1.153+0.376 1.548+0.303 1.704+0.285
12 psu 1.077+0.075 1.069+£0.205 1.460+0.146 1.973+0.494
18 psu 0.968+0.280 1.120+0.178 1.361+£0.419 1.278+0.411
24 psu 1.451+£0.415 1.140+0.165 1.106+0.184 1.012+0.129

Wnemg  f5ANIMHISINg ByuFele (ade) Auandiady uaaInuuand1aTEEINAANYe i udY eensihiaddyisyay

ANUFDIIU 95 %

AN 95 %

1BNYINEISINgEYNYNIT (1WA Auana iy uaainumana NIz T Ay ediiivdinyiszaunieiu 95 %

18nusnu Inoyudhsiie (uauen) Huandadi naaInnuIRAA1ITEINRAAUdeE19 edniiTudAyisyau
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FHANY YANAADI oaaSaaniun (mg/g dry weight)
AoUMINARDY MUNAY MEKAY MEKAY
maihdansi 3 | msihienseiie | mstniantad o
Tnamalulng NW 1.4730.456 1.017+0.251 1.266+0.381 1.21420.079
6 psu 1.268+0.227 1.158+0.380 1.300+0.348 1.400+0.374
12 psu 0.907+0.147 0.905+0.260 0.897+0.070 1.072+0.118
18 psu 0.975+0.314 0.917+0.188 1.003+0.097 1.221+0.219
24 psu 1.362+0.156 0.890+0.059 1.136+0.259 1.127+0.152
uauNIa NW 2.162+0.297 1.10120.141 1.943+0.194 2.617+0.457
6 psu 2.186+0.227 1.617+0.317 2.038+0.517 2.0090.089
12 psu 1.093+0.163 0.957+0.188 1.647+0.282 2.045+0.289
18 psu 1.907+0.307 2.120+0.165 1.955+0.141 1.918+0.258
24 psu 2.097+0.354 2.474+0.356 2.264+0.195 2.386+0.472
Wam¥agy NW 1.073+0.166 0.631£0.125 0.979+0.201 1.210+£0.311
6 psu 1.037+0.265 0.653+0.152 0.786+0.177 0.929+0.252
12 psu 1.236+0.263 0.609+0.171 0.786+0.175 0.983+0.073
18 psu 0.804-0.060 0.439+0.146 0.689+0.128 1.041+0.187
24 psu 0.910+0.278 1.019+0.128 1.309+0.397 1.31620.158
Tsauag NW 1.266+0.412 0.608+0.183 0.864+0.271 0.890-+0.139
6 psu 0.754+0.116 0.850+0.292 1.037+0.390 0.900+0.090
12 psu 0.886+:0.209 0.463+0.146 0.623+0.067 1.043+0.264
18 psu 0.820+£0.210 0.732+0.102 0.809+0.175 0.878+0.248
24 psu 1.184+0.411 0.621+£0.184 0.739+0.137 1.159+0.396

Wnemg  f5ANIMHISINg ByuFele (ade) Auandiady uaaInuuand1aTEEINAANYe i udY eensihiaddyisyay

ANUFDIIU 95 %

AN 95 %

1BNYINEISINgEYNYNIT (1WA Auana iy uaainumana NIz T Ay ediiivdinyiszaunieiu 95 %

18nusnu Inoyudhsiie (uauen) Huandadi naaInnuIRAA1ITEINRAAUdeE19 edniiTudAyisyau




Mm99 0.23 Usuaazniluluoeuveandi il

185

FHANY YANAADI Pnamzi (mg/g dry weight)
AoUMINARDY MUNAY MEKAY MEKAY
maihdansi 3 | msihienseiie | mstniantad o

Tnamalulng NW <0.025 <0.025 <0.025 <0.025
6 psu <0.025 <0.025 <0.025 <0.025

12 psu <0.025 <0.025 <0.025 <0.025

18 psu <0.025 <0.025 <0.025 <0.025

24 psu <0.025 <0.025 <0.025 <0.025

naunzia NW <0.025 <0.025 <0.025 <0.025
6 psu <0.025 <0.025 <0.025 <0.025

12 psu <0.025 <0.025 <0.025 <0.025

18 psu <0.025 <0.025 <0.025 <0.025

24 psu <0.025 <0.025 <0.025 <0.025

WamHgu NW <0.025 <0.025 <0.025 <0.025
6 psu <0.025 <0.025 <0.025 <0.025

12 psu <0.025 <0.025 <0.025 <0.025

18 psu <0.025 <0.025 <0.025 <0.025

24 psu <0.025 <0.025 <0.025 <0.025

Tilsauas NW <0.025 <0.025 <0.025 <0.025
6 psu <0.025 <0.025 <0.025 <0.025

12 psu <0.025 <0.025 <0.025 <0.025

18 psu <0.025 <0.025 <0.025 <0.025

24 psu <0.025 <0.025 <0.025 <0.025

MUY detection limit YOIAZMITAWINY 0,025 mg/g dry weight




General Linear Models Procedure

Dependent Variable: % removal BOD

Source DF Type
SALINITY 4 1215.
PLANTS 4 2391
SALINITY*PLANTS 16 8418.

Means with the same letter

III SS Mean Square F Value

594052 303.898513 2.33
.524825 597.881206 4.58
728873 526.170555 4.03

are not significantly different.

Pr > F

0.0573
0.0015
0.0001

Duncan Grouping Mean N TRT
A 87.486 9 NWnon
A
A 86.884 9 24non
A
B A 86.064 9 24Av
B A
B Vg 16 83.572 9 NWBr
B i 16
s 82.524 9 6non
B D A C
E B RaF, 81.752 9 18Br
EWET D _ gt ¢
E_ EgiD" ol 0 81.688 9 18Ce
e o
E B D A C 81.544 9 24Rh
Eglit® o AV 6
E B D A CF 79.492 9 12non
E B D A CF
E B D A CF 79.480 9 24Ce
E B D A CF
E B D/ A CF 78.582 9 12Av
E 485 of e
E B D A CF 78.428 9 128Br
E B D A CF
E B D A CF 78.313 9 6Ce
E B D A CF
E B D A CF 76.772 9 NWAv
E B D A GF
E B D A CF 76.661 9 6AV
E B D A CF
E B D A CF 74.744 9 18AV
E B D A CF
E B D A CF 74.573 9 6RN
E B D CF
E B D G CF 73.117 9 12Rh
E D G CF
E D G CF 70.831 9 NWCe
E D G F
E D G F 70.029 9 18Rh
E D G F
E D G F 69.976 9 18non
E G F
E H G F 69.077 9 248r
H G F
H 6 F 67.746 9 6Br
H 6
H 6 62.143 9 NWRh
H
H 57.834 9 12ce
P
nemg  NW = indogurulng non = laflgnity
y
6 =tindeAnuAn 6 psu Rh = Tnamalulng

31

=
1

a 1=}

18 =1UdeANNAY 18 psu

P

24 = tiden iy 24 psu

Y
maqﬁuﬁauawuﬂﬁ% ﬁ}’JEJﬂ”Ii’JLﬂTI%ﬁLL‘LI‘]J interaction

Av =ugdunza
Br = WImMiguasniag

Ce =Tusauaq
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General Linear Models Procedure

Dependent Variable: % removal TN

Source

SALINITY
PLANTS
SALINITY*PLANTS

Means with the same letter are not significantly different.

Type III SS

5173.180278

478.787255
188.792360

Mean Square F Value
1293.295069 161.33
119.696814 14.93
11.799523 1.47

Pr > F

0.0001
0.0001
0.1129

Duncan Grouping Mean N TRT
A 95.862 9 NWAv
A
A 95.498 9 NwBr
A
B A 95.063 9 NWRh
B A
B P G 94.280 9 Nwnon
B i 6
B D 93.973 9 NiCe
EW——
B D, 93.800 9 6AV
BT D ™
EaiD” ol ¢ 93.336 9 128Br
Rl ¥
egiD A 4G 93.279 9 12Rh
g Y
E B D A C 93.170 9 12Av
E B D A C
E B D A C 92.989 9 6Br
@ s 4o S Jc
E B D A C 92.780 9 6Rh
E B D c
E B D F C 92.076 9 12ce
E D F ¢
E D JFFdd 91.559 9 18Br
E D F ¢
E D F G 91.361 9 18Av
E D F
E D F 91.061 9 12non
E D F
E D F 91.013 9 6Ce
E F
E G F 90.132 9 6non
G F
G F 89.355 9 18Rh
6
G H 87.982 9 18Ce
6 H
G H 87.962 9 18non
H
H 85.798 9 24Av
I 82.304 9 24Br
1
I 81.663 9 24Rh
J 78.700 9 24Ce
J
J 77.028 9 -24non
P
e NW = indeurunlng non = laflgnity
y
6 =tindeAnuAn 6 psu Rh = Tnamalulng
p
12 =viudennuiy 12 psu Av =ugunza
y
18 =1infoAnufu 18 psu Br = Wamiiguasniag
y
24 = WuAeANUAY 24 psu Ce =Tisauns

ea
=
=2-
2
N

' < : a a . .
5$°Vi31\1ﬂ]13JLﬂ3JﬂJﬂQH1L?TEJLLﬂ$“]fHﬂﬁ“]f ??])'Jflﬂ”lijlﬂiﬁlgﬁ’!,l,llll interaction
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General Linear Models Procedure

Dependent Variable: % removal TP

Source DF Type III SS Mean Square F Value
SALINITY 4 6833.417547 1708.354387 22.23
PLANTS 4 3447.219791 861.804948 11.22
SALINITY*PLANTS 16 1317.898081 82.368630 1.07

Means with the same letter are not significantly different.

Pr > F

0.0001
0.0001
0.3841
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Duncan Grouping Mean N TRT
A 81.833 9 24Av
A
A 78.873 9 24Br
A
B A 75.244 9 24Rh
B A
B P G 73.878 9 18Av
B c
B D 67.730 9 12Av
B pw—
B B0 67.532 9 24Ce
BT E i
EaiE ol ¢ 66.878 9 18non
cdo ¢
E D C 65.817 9 18Br
e o
F AE £ 64.578 9 6Br
B EdD
F E D 64.092 9 24non
F E D
F E D 63.896 9 128Br
F E D
F E D 63.772 9 18Rh
F E D
F E D 63.155 9 6AV
F E D
F E D 62.699 9 NWAv
F E D
F E D G 61.267 9 12non
F E D @
F E D—=G 60.442 9 6non
F E D @
F E D & 59.748 9 6Rh
F E D &
F _E D @ 59.589 9. 6Ce
e ©
F E D & 58.690 9 NWBr
F E D 6
F E D @ 58.617 9 12Rh
F E D &
F E D & 58.039 9 18Ce
F E 6
F E G 57.625 9 NWRh
F 6
F G 55.132 9 12Ce
F G
F G 54.800 9 Nwnon
G
G 52,567 9 /NWCe
P
e NW = indeurunlng non = laflgnity
y
6 =tindeAnuAn 6 psu Rh = Tnamalulng
p
12 =viudennuiy 12 psu Av =ugunza
y
18 =1infoAnufu 18 psu Br = Wamiiguasniag
y
24 = WuAeANUAY 24 psu Ce =Tisauns
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[ [ a
1. ﬂ’ﬂmﬂuﬂiﬂ-ﬂNﬂJ@\‘lﬂu (pH)
pH

<35

3.5-45
46-5.0
51-55
5.6-6.0
6.1-6.5
6.6-73
7.4-7.8
79-8.4
8.5-9.0

>9.0

A J Aa
nu: ﬂﬂﬂﬂ']ﬁﬂﬂ']ﬂﬂj“l"l')ﬂfﬂ (2541)

ANNATANTOANINAIIVDIAY

NIATUUTINNTAA (ultra acid)
NIATULIINN (extremely acid)
NIAIANIN (very strongly acid)
NFAIN (strongly acid)
N3A99111Na19 (moderately acid)
n3AaNIieY (slightly acid)

N219 (neutral)

ﬂlﬁlﬁﬂﬁi’]ﬂ (slightly alkaline)
RRSIRTTAGRE (moderately alkaline)
A1999 (strongly alkaline)

ANAANN (very strongly alkaline)
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percent sand

A 4 Aa
nu: pansdnnlgiianel (2541)

w

yanel

O R

SiC
SiCL
CL
SC
SCL
Si

SiL

SL
LS

Textural class
clay

silty clay

silty clay loam
clay loam
sandy clay
sandy clay loam
silt

silt loam

loam

sandy loam
loamy sand

sand
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