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# #4689055020: MAJOR OF ENVIRONMENTAL SCIENCE
KEY WORD: DOMESTIC WASTEWATER/CONSTRUCTED WETLAND/MANGROVE/HEAVY METAL

KITTIPOOM POMEDANG: EFFECT OF SALINITY ON NUTRIENT AND HEAVY METAL

TREATMENT IN DOMESTIC WASTEWATER OF CONSTRUCTED WETLAND PLANTED

WITH MANGROVE SPECIES USING CONTINUOUS FLOW ADDED. THESIS ADVISOR:

ASST. PROF. KANOKPORN BOONSONG, Ph.D. THESIS CO-ADVISOR: ASSOC.PROF.

SOMKIAT PIYATIRATITIVORAKUL, Ph.D., 185 pp.

The experiment was conducted in 25 cement blocks 100x200x60 (cm.)’. The study was designed by
varying 2 factors, wastewater salinities (6, 12, 18 and 24 psu and normal wastewater (NW) as a control ) and
mangrove species approximately 2 year old (Rhizophora mucronata, Avicennia marina, Bruguiera gymnorrhiza
and Ceriops tagal and without plant as a control). The 7-day detention time was applied. All cement blocks
were constructed under plastic roof ai Royal Leam Phak Bia Environmental Research and Development Project,
Petchaburi province. The resulis indicated that the removal percentage of 1otal nitrogen in experiment units
received different salinities was significantly different (p<0.05) but no obvious trend was observed. The
removal percentage of total nitrogen in experiment units planted with 4. maring was 81.38-89.50% which was
significantly higher than other species. The removal percentage of total phosphorus in experiment unils
received 24 psu wastewater was the highest, ranging from 57.56 1o 71.59%. Furthermore, the results indicated
that all experiment units planied with mangrove species showed higher removal percentage in all parameters
(excepted BOD and total suspended solid) than contral units (without plant) (p<0.05). After the experiment,
organic matter and nutrients (total nitrogen and total phosphorus) aceumulation in surface soil layer were
increased. Soil in experiment units received high salinity wastewater had lower organic matter accumulation
than those received low salinity wastewater. In contrast, soil in experiment units received high salinity
wastewater had higher nutrients than those received low salinity wastewater. Moreover, organic matter and
nutrients were accumulated higher in surface soil than the subsurface soil. At the end of the experiment,
nutrients were accumulated in young leaves higher than old leaves. In addition, the resulis indicated that the
highest stem and-leaf -biomass, incremeni-rate were found, in-&. mucronata-and A. marina, respectively,
According to the heavy metals, after treatment experiment the copper concentrations in soil and plants were
slightly increase. Comparing among mangrove species, 4. marfma showed the highest accumulation rate. The
concentrations of lead in water, soil and plants, were lower than detection limit. The results suggested that the
constructed wetland planted with mangrove species was effective for removing nutrients from wastewaler.

Therefore, the use of mangrove plantations for domestic wastewater treaiment is suitable.

Advisor's signature______/
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iy Tans, 2544)
2.2.3.1 myazanvedanzHinlui
T 9 Y v Y
Taneninnazay lunwaninnalugidnazaiei (dissolved) taz 31l
1 9
A15UUIUADY (suspended  solid)  FaUTuraamYuIuvelavzmiinluihilena
4 y p o
nlasumlasldnasanat ilosninanudiunsalunmsnaunaIuveIdIsHUIUAREIAZ NINT
Y v Y
azaiana ey Taswannegluglasuvivassziiszezarlurimeia (residence time)

' A oy Y =< Jd I a Y 1 1
wunwaIniiazaten 1ag Aston (1973) 919091y gaasol tiyFars (2544) 1dnanm
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Ufnseuatinnatiuluszuhnemasnaunaivaoai lumdiuazimza 019 ldgmsiiie
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W3oMIMNYeIsIgiaza1e11 Baniumsnlasunlasanuauiazgurgiiiudlinaa
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MIAZAWVDITUHAINDNAY
2.2.3.2 msazanlanzviinluAuaznou
Y ] Y
mMsazauvedlanzninluauaznouiy druniunayuain
a =) [ 2 g 9 1 9 1 1 oy
MIALANMNTITNIA tazdndIuntaiiunannmslsuazidaes Tangrinasguraniinin
a 1 o o o a a y 9
nanssua1e vosuywd laena ll Tangwinawnsaazauluduaznouludsunannududu
1 oy 4 a A 1 Y] 9 1 4
gannlniunn esdtlsznenlufuazneuniinademsazan lanzmiin laun wanasueiua
'3 ~ 3 s A A & s
Hazoon kAN HALAZINAN AA0AINBIRI)TZNOUVBIATOUNS Ir199 FeeedlTenen
1 dy ~ 1 1 v I 4 . A a d? a o
mantvzidsundasldaruannuaeadndsaend (redox potential) Minad U luANAZNOU 1
Tinansnlasuidasanudyduveslangminluauazneudle (Tessier azaale, 1979)
Y A
2.2.3.3 msazanlanzninluny
% A a dg’ 7 2’ d!
Myazaylangninlunmaavyulasnisgaduainiilagas a9
A 2’ ] a Ly d‘ Y a dg’ LY
wriive TdewsantvguiSuiaTavsminiazaula dSuaunmsasauivogn
Y v o A A Vo & o w = A
Anunduved lavzwiinfazarersonviuase luunanindudiang soudeerguoiy
A 3’ 1 a A a o Y 1 [
Wmhaeytaianuauisa lumsazaudsa Tanemin lduanareanu Tag Alloway (1990)
U 1 [ v A dg‘ [ [ 1 Y J 9 9 a
na17711 Mygad Tanzwiin Tagirazdunuilededarsg laun anududunazsiaves
Taneniinluaisazarsdu nisndeuived lanzwiinvNAUgUTIUHIIIN (thizosphere)
d‘ 9 o a [ d’ 9 o 1
msndeudeueslanzniinanasn ldsn uagmsndoudevesTavzwiineniing
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2.2.3.4 msazaylangminluanith
Y] c’:‘ [ 1 ] a [ 1
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ausiavesdadiniug msazauTanemiinTaosmsgadunimind i Tasasunadudiosun
1y [ (oy A -4 o w a ] [
wazmsazay Tangminludafihazmuvuauadunsus Inaluria Tge1vis

A a1 b a v 2
2.3 STUUNUNENMINTI9VY (constructed wetland system)
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2.3.1 mmmnﬂuazﬂigmmaaiguuﬁuﬁwumainw
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L A, dd g L = & 4 d A g dq 4 2 a %
WUNYUUIMNTINUU ©UWII WY guihaianlanvis laslyalszasn
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(]
Y ] 9 v E4 ] Y
A A o = 9 =< A o ]

d' I~ = [ o @ g} =1 9 =
wotlwma TuTaglvilunistiitiadudes mslsnunguinnasavunetntaiudeay

E]

v
9 =

v ' v '
uananfuiuNguiisssumaasiiamIsanauauan madonlauiniu Tageide
4 1 = 1Y dil 9 A o . d!
AYINUNNITEONUVUA NG LUANWANNIILUDINAULTHDUNU (Bastain, 1989) mﬂallﬂ‘lu

owg}d dyd'loyﬂdlﬁ)d? i owg’d ad
ﬂﬁiJ”IiJﬂuMﬁEJGUE’NWLl‘VIﬂjiJ‘L!'IT]E‘TS'N"U‘LH]%LE]EJ‘L!LL‘]_I‘]_Iﬂallﬂﬂ”IﬁJ”I’]JﬂLl”ILﬁEJG]WNﬁiiiJclﬂﬁﬂ’f)

Y
£3 o =)

Y
ooAu 111 Wynazyaunidlumsiiainge (Mitsch 11ag Gosselink, 2000)

Y 49’ A g’ A g dgl ) Y o w 09/ a o 1 1
‘lu'ﬂﬁ]i]“]JLl‘W‘L!T]“HJJHW]E‘T?N"UHE]ﬂ‘L!"Illﬂ%’iuﬂﬁiﬂﬂﬂu%ﬁﬂﬂuﬂﬂ"lﬂLLWi‘Viﬂ”IEJ

Q U

Y o o =

d‘ = 1 Y A 1 v I 19 [
L“L!’ENil”Iﬂ?Jﬂ”Ii’f)’f)ﬂLL‘]J‘].lﬂ’f)ﬁi']\WllliJ"]f‘]J‘ﬁfi‘)u ﬂﬁﬂuaim&l153']J1J‘VI”I]1§N”IEJ]'IJJGIE’NE’JW?{EJW]?WIMIQEJ

v A 9 o A o = 3 v A
N ﬂi%ﬂﬂuﬂ‘]_IEJﬂ”IGLGIﬁl'IEJGLuﬂﬁﬂ”llllu\i"luﬁ1 (Clough Hazame, 1983) aNNITSUVYIY

Y

ZD

anwdanguge TagmseenuuyInsiaiiea1eg vesszuuldmuzaududniwiug

Qe

=

v o J Y a o
NIAIUANISYSIANNNNNYARITAT (hydraulic detention time) ﬂﬂ!ﬁﬂﬂ“]f‘Llﬂsllﬂﬂﬁ’JﬂaN FIUMN

a A A 9 Y [ [ c’o‘ = [ = =
siuansnozlslgnlussvuldmuizaununissessvvaarslutinugs 1yu 1100
<3 09/’ o 3

YDIUTILVIUADOTNIMNA 519D TIN5 1ag Tavizniin 1iudu (Poh-eng 1ag Polprasert, 1998)

o 1 g { g’ { 4 I~ 3 (Y] o [ 1

Taona lvzutsunguihfadwiuesnilu 2 Uszian Flldnyas Taonag luadrenu ua
1 [ d' 1 g’ =1 9 1 =
uananfungduuvesmsiassindedigizun fe

v 2
2.3.1.1 sz lvasunum (free water surface; FWS %30 surface flow

wetlands)
= o A tﬂy A oy a 2
HAanHUSNITNNTHHUDUNUNYUUTIATUTITN TN 1J§$ﬂ'éJ‘Uﬂ’JEJ
Y
A o 9

9 Y
ananuaziimihmatsyia indors naruravrhauniesanaraud laduasgiuiio Tag
3’ =\ v v o A A 9 I A " Y g} A o
WndgrzdudanueImalagass Wynlglgnaitluiy THanuain (emergent plant) NHaIUI
Tdinanisnyuieusigens lassiniisNdaimziuauaziielunisanagnounazniod

a ad A ¢ oo & A= a A FR o a A
ATUVIUADY LA TITDUNTIA19Y) DNNIFu]uNBAINIZYRIAUNTIFIVZDIHDDNFIIUN
' ' A ) aan A a = A S
durihuumuenanslunisilgaseuivedesaatsaunseaisuazaisisenaudus 1u

o o 3’ yddg} [ A
‘]JTI‘]JTT]@'”IﬂﬂfLuﬂ”IﬁJ3Uﬂ§ﬂﬂmﬂ1wu1iﬁﬂ"uu (Reed saznale, 1995) ANNINN 2.1
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2.3.1.2 szuu1h InaldAadana1a (subsurface flow wetlands; SF)
I ~ 1 tﬂy A oy A A (= g’ A
Wuszuvisananonniunguihinusssuena iwesain ludiim
v @ W [~ o w 1 3’ S 09; Y =2 Yy 1 a a
dudanueimealasas e iumstinialasriindeas ) lugudanarsdalaun du nsa au
9 1 9 1 = an A Y] 1 Slcy =< 1 3' IJa
nazny1e TaeduanvesszuuzidrouduIndiau weiloanululdihdugi1dan uay
9 = v I 9 A @ 03} o 03} = o o Y o 1 v v v A
delinnuaasuaniesietlosinive udeszgnitianelddinarssznindudanuin
v A dy [ a A g [ a 4 @
Y9IAINAUAZIINNY szUvHo M TIaNeIMAveINsTuran Tasgaunidazeidy
v Y

pondlauiidinIngonugsniylun1sd15933a nazdosaarouaaisaieg hniude

an3oering gaudail T3, 2542) daniwi 2.2

Qutlet Weir

Distribution Pipe

|

Low Permeability Soil

Surface Flow

v Y
MW 2.1 52U Iamile 181 (free water surface system; FWS)

3 Kadlec 11ag Knight (1996)

Adjustable Stand

Distributi i
ribution Pipe Pipe

maee” 7 aeman

Low Permeability Soil

Subsurface Flow (SSF)

1 v
2 2.2 szuuii lvaldRAu(subsurface flow system; SFS)

1311: Kadlec 118 Knight (1996)
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a A a = o 3,’ = nﬁv ci ?:’
2.3.2 ymnnuesdu Wy sazgaunsdlumstihiaindalasnunyuni
23.2.1 UNUINVBIAY
a dy A 3’ S A Aa v Y oy A 091 v g
aulunudguinduaunoudd lddrein iesoingmihduiy
o Y a 9 d%l a dy A oyd v a o A I A AA o
pannuih liiRadniwliemeatu Auluiuigmitwanannaunall de Wudunaudd

a

a aa o 4

9 3’ I A Aa Ad o ~ o
#1911 vauAuUATNITALaNVBIaIToUNTI (ANHA AIHTUUN, 2539) TAsan¥ULNI
~ a ~ = v 1 kY ' ' v
memnsazinlvesauazimsasumasldaniladease ldun szeznalumsniudaves
Y I
111 60310150088 10UDIAY LAZNITINADONTIATUUBIAY Fidoldoondiaulu
a aaa =< g ya a ~ . .
manalnsen vutluaumgliauneeendanlunga (Mitsch 1182 Gosselink, 2000)
Aa A I = o a ~ J I A= A
autunumlumsituneidevosgauniduazitlungamzueasniy
A Y A a a 1 o @ =\ [ @ 4
e lviisasau T tazyioiiita lagnizuIunITnNIInIenInuazMual (Fyanyol
v
HALTTNNG, 2539) TaganymgnMmIenNvadauIziinanomsiaiudouanaenunanae
a A A <3 1 = v @ 1 oy v A 9 Aa = A
AunInsoaulla Ingaziszeznal lunsduddsern NhnuauTos TuyugnaumiieInil
a <3 1 o Y v o 1 1 A a A 1 9
sunnawannIiinilsgeznadudduiundl uasniivazau Tansovou lyriulaen
o Aaa o 4 a 1 o [ o
(Adcock ttazaMy, 1995 9190411 anual sl UN, 2539) Tasaunmuizdmsunsiinia
51991413 A0 AUIIUNHEAUUNI 1 (sandy  clay loam) AUTIUMTED (clay  loam)
austumtedndunstouils Gilty clay loam) AuHiedlunsne (sandy clay) uaz
a a [ 4
aumiiendunsendls Gilty clay) (Cooper, 1990 8199911 9UIT1 1AM, 2541)
1 @ a I~ o o
grudnyazmuaiyeIndualivainiiolunisiniamse
A 9 1 09; = dgl (V) a dy Aa £
wasuieramsneg luindeszvuediuilszyuetoymanu nagiuniiveseyna &1lay
1 ] a =1 o Y = 9 d! d‘ o v A
daulngeynnauvziitszganildlszauananuniadame 14 Fanszuaumsidiaynoe
aszurumsuanlasuloosy (ion exchange) N1TANAZNDU (precipitation) ﬂ”l’iﬂﬂ“]qf‘u
a a a [} 4
(adsorption) HALMINATTIFITOU (complexation) (13U LLT%}’JW]L!, 2541)
2.3.2.2 UNVNYBDINY
A =\ 3 9 o C% 09; = U A
NYITHUNVINNINasaazn1eeenlunisiitatindenailine
Y ]
Tunaseanisiiinezuegiuaua 1T 0 U5 INNFN I AARA (uptake) MATITAIN 11AZ
~ ~ A 1 Y A 1 <
N5zUIUMINIF ATl uveIN¥e Y drun1oNNyIslunIs¥Lasn U5V
S o < J J
aszuai M liveswdanvinasshinimnazneusenaininde’ld (Cronk 1A% Fennessy,
dc?/‘ A o o A= A Aada owgld dydold
2001) anesInNrdutungamzyeIgaunIsngIstinaiude uenvnusINNEUTUNI
o A a o Y a a < 1" o = 1 . a
dudeseangauNIngeaasuIi iinaeendauuuHuNauu199 (59031 rhizosphere VT
A o ~ o Y a A A
s0U9 3109 AenInd 2.3 i ldgaunidamisonldsuslsigeins loooulans uaz

a1515eneudne 18 (Kadlec 1ag Knight, 1996)
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Oxidized Zone

- Reduced

' Rhizame Zane

MNN 2.3 NMIAIHIUDDNFIIUDT AT INNY

#31: Hammer (1989)

=\ dy dl 1 3’ = U % d‘! 1 d‘d’dg‘
‘W"]fi‘L!‘WLl'l/]GljiJ‘Ll”lil311fﬂiﬂiﬂ@ﬁlW@ﬂTi@gi@ﬂiuﬂ‘ﬂﬂJu1
F4

1 @ @ J o { o a '
MUY TagmMsWALLTaanIn aerenchyma %uﬂﬂﬂWﬁﬂWﬁﬁluﬂ'ﬁauaﬂﬁﬁ]@ﬂcﬁ!ﬂuﬁg'ﬁﬁ'l\ﬁ'lﬂ
= oy e A S I ax = v A
Hazggaa N1TNIINAIIY (adventitious root) voanysoaunduIsmsni lumsUsua e
Y 9
ﬂﬂﬁ\‘lﬂﬂﬂ“ﬁﬁ]ulmg“ﬁWGI?JWWWﬁHﬂf!HaEJ u@ﬂsﬂWﬂﬁg\iﬁﬂTﬁﬁmun‘ijﬁﬁW'}ﬂ lucanae (La1% lenticel

U q

VTNUEAUDNAY (Guntenspergen HAZAME, 1989)

a ~ o A A o A o o 1A == [l
igaumacluwu‘mguumm U 2 NQUAD LUANLTYLUAZTNINT AN Iﬂﬁl
= 09}1 ~ rto oW 1 a o Y A A I Y A a 1
umﬂizmwmmz@gﬂumﬂma Y AN S 1IAURTOIINNY 1D UAY Lm%ﬂimﬂﬂﬂﬁ@ﬁlﬂﬂiz@g
v v v

oy a =4 =\ o @ o A Y v Aq ¥ a
luth Taggaun3ans 2 dszam agdunumlumsiniatinde lansluannzaldeendiou
d' 1 9 a ) Y a 1 A d‘
wazanagh ldldoendmu Tasiilnifanszuiunisaisg Ao nszuiunislasugll
(transformation) ﬂizmumi@ﬂ«?u (assimilation) memimguﬁauﬁ 15 (circulation)
o W w &I d'l Z d' % é’
2.3.3 maihvasgersuazlavizniinluszuunuiguiaiavu
o oy = dil d' ] gl d' 9 dgl [ 09: =1
Mathtiainde TagnungiNgs WYL 920 1F8NINTZVIUNTN NG 1AL
= A a dgj a 3’ o @ [ 1 a d? 9 =)
pazdFinmwitnavuluduuaziin Tasnmistiiaaenanawisafadnld 3 gUuny Ao
a H [ [
(1) sger1svzinansilasugil ldegluaninzmauazsziveoon ldluussernia (2)

g’ dy A 09} 9 dy A 3’
NITTCUIIUIVIINUNYUUIDDNIINTS VY (3) mimﬁu"lﬂuizuuwu‘ﬂﬂ;uuﬂﬂﬂ
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9 v
nsanagnounazazdvegluau saunansMild14lunsniaydula (Bolton  uag

' v
A 19

~ o w L% tﬂy Y 1
Greenway, 1999) Tasuamisnaunsatiniala laeiunaguiirldun
23.3.1 Tulasiu
3' 1 Aa J I
Tulasulwindevzodluglveweon Tudionas luTasnusunidiu
. & A J o
aruun deeglugiuedeynin (particle) uazluginazaieii (dissolved) Tagdaaiuveg
s ' dgl Y 3’ = o w dil 9 o w
penlsznouaee ddiunulszinveuindenaz msihtiadesau Tasmsiiialulasaulu

Y
1 o

Y [
sTUUNUNRIIRANTLUIUMIAY D

Q

v
=

Tulaswulugleymavzgminialasnszurumsanaznou Tuvaeh
v 9 '
TuTasnuluzdvesasounisn iazaninggauuafisonldougd luiduarsetiunidlug
A 3} Y ] a o (% - . . 09.: a 4
nazareiila Tagrunsznaun1sliuesa lary s (mineralization) 7198uN3dlulasiou
a A I A~ g/ F4 op. Mo o o ' Y a =

nazotunsd luTasnunazarein lavzgniindalaseidenisiinusuiuvesdn iy uag
yaun3d Tasdun3idlulaswusggnulasugyliiluuenTudio (NH,) nazueuTuiion leoon
(NH,) awdwy TagnszuaumsnenTutdindu dwonluioulooou szgniivganalilsy

v a

Tumsadrawad vl dszneuiuaaunsdndesaals lae luldeengmuainisoiir Ui

Q

Qa: 9 Y a a2y Y dy = o
asasdulumsaduasounidla venvntinenluiionlesoudiamisoszieeon g
¥ A = ' N Ay ' o o a
vssnmaldienlasulieglugdvowen Tuiisdndae nazuedruszdunulszgauveau
Y k4 1 Y [
nazazan luANTUANNNNNAUFUY 1H099InALFUATDONTIIUR NI
= a A~ ) a o a A d
wouTwiion lesoulunsnauniioondiou szgneond lad lasgaunsd
Wn luasvhedaunaiise (nitrifying bacteria) AENTZUIUNIT IUASTATY (nitrification) 16
S @ - - o @ <
Whululasd (No,) ez Tuasn (NO,) awd ey Gefigainisoanas luasn 1 1dumsass
o " ¥ dy A A a a = ok .
wad Inad1a TaonszuaumsiozinanusNUAIveITIN A8 (Robuston 1Az Alongi, 1992
g1analu nnAn nesauiia, 2546) dauluasni lugnisgaas 1 1duazegluaninz 13o1nms
° a a v W [~
vegnuuaiizesh lllFlunszuiunisrieluwu1eandou Tasmsinasandu 1dilu
Y o s o {
uouTuile A1aluasaoonlyd (NO) nazmw luTasiou () Tuiiqe Tasnszuaruns
A luaSHiadu (denitrification) g 321Ms@ONGUIFE NG (Mitsch —118%. Gosselink,  2000)

U dl
ANNINN 2.4
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N2
Fixation
NH4 N, NoO, N,
Inflows
of N e
; Volatilization jiixation
Air V.
= Algae
Surface! NH se— /
Lz Organic N —# SON —#= NH; = NO; —# NOj
i runoff
Oxidizedf (BN b 'VNixri‘fiv(:atiqq«/-‘--'; ARac
: y NH: e NO

| soit layer . AMTANTYTIA

Y

v Y 1
mwil 2.4 maihiialuTaswulunungni

#31: Mitsch 1az Gosselink (2000)
2.3.3.2 Veawosa
[ 09)’ d‘ 09} 1 Og} 4 a o %
Woaveianslugdnazaniwaz luazaren dnmanistinialu
c?/‘ a I~ [ [l ~ 9 %] = = [ o
suauiludiulug Insaziferdesnunszuaunsnignieniw il nazdinim ua lagna il
Q' aaAa 1 o o (Y a d‘dw o o Y o qaj =<
aadiFia luawnsodwadearesaluilSanidedanyla aaiunszuiunmsniemennia
<3| [ o @ @
Wunalandnlumsidaneanesa (Reddy 1ag D’ Angelo, 1997)
Y [ Y 9
nmsthtaeadesaluinuiguiniu edavzazaueglu
a v v a =) a a0 & 3- @
aznouaulaensgaguivoymnaaNsea150uNsd B9 leaaurodnla (PO, 32591d2
@ 1 1 a a J a a
8ALUY (condensation) ©E501S] WIVDIDYNIAAMIAY (AM1915801AI¥ 1IN, 2548)
dy [ ' =2 1 @ < 3+ = 2+ S A
wenanieaeiadiannsanenzneunaniuAUMan (Fe') unaiiey (Ca ) uuniltsaw
Mg™) il (Mn') nazezgiiidion (AT 1@ luganzhlioondnunazanagnoudz duog
Tuauveeszu
o J = & g @
UBNINNTYATFULATNITABAS NOUNANFUTUNTEUIUMIHAan Ty

a 4

v
o @ o o J 1 [ 1 o w
ﬂ1’§1J”I‘]JGIWE’JE‘TW@SETGLHM”IL?TEJLL%}’J ﬁslf uwammuﬁ% UAZIAUNTYAG IFIVTDFAIYUIUA

a

A d o

4
[ U a a a 1 @ a -4
Woanesaldondie na1nfe 1nnanssuvesgaunidmliinansanieg Mansaduniduas

Y
a [ 1 1 a 4 (% o a
AARHUNT G lumsn wazdame nsaaemariiazina lazaweiiunidveanesa i lina
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1 Y v
Weanlafiazaeinld uazeglugiless Isveamlaiiramnsagansli1¥se Tonild uay

v
a Aada

d’ [ t:y v 1 1 =3 091’ d!
WemnIamariiangas eawesanszgnianilasgeeningszuusnaianiig

o w

9 1 @ dy A 3’ Ay d? [
!Lll'ﬂﬂ'ITU11Jﬂ1’\|@?ﬁ’\l'f]ﬁﬁﬁluwu“l/]ﬂglllﬂql/lﬁﬁWQﬂJu%gﬂWﬁﬂﬂigﬂﬁi‘lﬂWi

]
v A

a 1 ] J 9 9 9 1 a L Ay
“VINﬂWEJﬂWW!Lﬁ&ﬂiJ!“IJHﬁ’JHGlﬁﬂJ mwﬂanmuaﬂummu LL@IiuQﬂﬂWﬁ!@UIWﬁQW‘Bﬂ@QﬂTi
1 a o @ @ a = 9 A [
FIADTIHMITANC Gluﬂﬁﬂﬂﬂliﬂﬂ ﬂTTUT]Jﬂ"l/‘l@ﬁ“l/‘l@iﬁ%$Lﬂﬂ%1ﬂﬂWiﬂﬂﬂQllﬂﬁl‘lf"ll@Q‘W%’ﬂﬂﬂﬂ’N
[ ' A = [ a a 3
NITUIUNITAINGAN IﬂEJi”Iﬂ‘W5]55]3ﬂﬂﬂﬂﬂ@ﬁﬂ@iﬁﬁ]?ﬂﬂujﬂﬂlﬂw13?11!61111‘]_]1! IﬂEJ
Y
ﬂi%ﬂﬁuﬂ"liﬂﬂcﬁll (absorption) ﬂig‘]J”JUﬂTﬁﬂﬂG]?‘U (adsorption) LLa$ﬂ1§LLW§W1HﬂﬂUGﬁ®Q’JN
' 3 a = S 1 o w [ A a
ITUINUAAU G]NiTﬂﬁ]%LTJIJE‘T'JL!ﬁ"lﬂillucluﬂ1§ﬁ$ﬁﬂ1/\|’t)ﬁ1/\li’)iﬁ"l]ﬂﬂwclf (ﬁf?]ﬁ”l NIUAIULANT,

2544) A4AINN 2.5

tnflows
(runoff,

_v__ tides, etc.}
[ SR e e —"“——Aj

= Plant/microbial uptake

' Sedimentation

> sor——vot~
L l Particulal i Particulate
Oxidized N A~ organic P Adsorptign . norganic LR
soll fayer - N : B3 recipitation

Y

v Y v
mni 2.5 msthianeaesalununagni

31: Mitsch a2 Gosselink (2000)
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a =4
2.3.3.3 @150UNY

a = o oy = 9 1 ] A 1 A d
a1sounIdluiudedsznouaie 2 daulvgq ae (1) adrumily

<3 @ [ z . %
YoV INADY 0 11UFUV0IV0IYIUABNIHNA (total suspended  solid; TSS) &4
1 v
au13iala Taenszuiunsaia laus msanazneu Tasmmiziiodns1ms lvavearia

Y A Yy v o & o A 0 q YA v 4 s
[WnAsuIe warsreznannuhnmnzauazi liimsanaznen lduniu (eadna
< 1] 1 o 1 ~ A A 9 1q Y
1A9A8, 2544) MIIUNGY MIYATU NITNTOI MITETAWNITINN Tasgadwit 1duay lald
A ) y A MY o Ay A .
PONFIIU (Brix, 1993) uaz (2) drudannsoazarsiirla dalugiuesdiTed (biochemical
=& ! H A 3 A &
oxygen demand; BOD) #evzoglugilvouils ihaa viemaglaaTuanaans ananniiy 4
o W F2 = A A 4 @ ]

awnsniiia la Taenszurumsniedinw de manldsumsveunaugussoimealugilves
= 4 4 a =04 3 A = a 2 A
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3.4.4 Mm3AnyaNAve i
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Y 1 o o
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mmsanerindeniigranaasataziiinmiunstiiga lagwis1dmeosniin

U 9

o Y 1 < J a 0 <3 o o
ﬂ15@]5’)‘ﬂ3@11§ﬂ1ﬂﬁu1h UlﬂLLﬂ ANuunsa-ag UNYU ﬂﬁqulV\h?h UasANUIAY G
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hdedenzdenilimszdluteslfnamseznusne I luds Iluniiiudsussged

uaziledaestlfianmsezii lusludidungamngil 4 °c wudl ieserir lAnsziae 11
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Tagwsimesuaz 35 unszraammi uaadi luasein 3.2
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{ a 4 ada 4 o
A1519% 3.2 SN0 LA ITAUATISH 1UNTNUN

RERIVIIRE Winnew

1. anuilunsa- a3 (pH) 7599 9AMATUINAY pH meter

2. qm‘wgﬁ (temperature) @i?%%ﬂmﬂﬁumﬁﬁﬂ Y SI Instrument Model 30

3. ms i (conductivity) 7529 9AMAAUINAY YSI Instrument Model 30

4. AR (salinity) 735799ANAAUINAIY YSI Instrument Model 30

5. 9NFIUALAY (DO) Modified Wrinkler method (APHA, AWWA, WEF, 1998)

6. 119@ (BOD) 5- day BOD test (APHA, AWWA, WEF, 1998)

7. URnadsuunnaesiinue (TSS) Dried at 103-105 °C (APHA, AWWA, WEF, 1998)

8. 'luiﬁmufijwm (total nitrogen) Semi- micro-kjeldahl method (APHA, AWWA, WEF, 1998)

9. uou Tl (ammonia- nitrogen) Phenolhypochlorite method (Parson LagAME, 1989)

10. lw@sN (nitrate - nitrogen) Reduction by cadmium-copper column (Parson LagAMe
,1989)

11. voa Wﬂ%ﬁﬁﬁﬁuﬂ (total phosphorus) Persulphate digestion, follow by ascorbic acid method
(Strickland (L8 Parson, 1972)

12. ‘203 Isnlaauln (ortho - phosphorus) Molybdenum blue method, Merphy and Reiley
(Strickland 4% Parson, 1972)

13. mﬁ"mazwmum (lead and copper) Extract by conc. HNO, and conc. HCIO, (AOAC, 2003)

3.4.5 M3AnMaNTAveIAY

o 3 o ' a ' J Y o o 3} 091’ !
TlTﬂ”IilﬂTJ@]']ﬂfJ"l\‘]ﬂl!iH%’Nﬂﬂuﬂ?itﬂﬂaﬂﬂ Lla3ﬂ1§lﬁﬁﬂﬂ1§ﬂ1ﬂﬂu1lﬁﬂﬂﬁﬂﬁ 3,6 LA%

c?/‘ Qy c?/‘ 1 ] 4 a 3w 1 a
9 FIUMITU 4 A3 @Q]J'JEWI@ PVC éumﬂ!,’sgf}umg{uﬂﬂmﬁﬂizmm 6 I UANANT Tﬂﬁlm’umammu
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c?/‘ a Aa 3 1 a $ 1 o ] <3
FUUU (0-10 LEUANAT) UAZAUFURAN (10-20 LEUANNT) ‘g\‘lGlu!maz“lgﬂﬂﬂaﬂﬁﬂ’lﬂWﬁanmU
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Y] [ a o 1 o A % I~ Y] [
AIDYWAUNIYUA 3 A mméf}umwmmmua &L%%I’JHWQHNWWﬁTﬁJi’JNﬂHLﬂu 1 979819
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MNUNUA ASn
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ma&mﬂmﬂﬂﬂw”lﬂmulﬂuﬂmwuaﬂmuﬂua?;"lummcluﬂuwuw AIDYNAUNLYIOD
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v
v

v k4
A lufisy @ir dry) U0 91010UA 1AZTOURNTUAZINTIVUIN 0.5 HAAIUAT
a Jd a a @ us/' o
THlumsinsiznlTunudunioing (organic matter) lulasunvua woawose

WAZNOIAL AUDNAIUNTIIIVITDUFAIUAZUNTIVUIA 2 Hadwas Tyl

a o I J ) .. < .. a
WATIZHANWT UNTA-A1 (pH) A15317 Tl (conductivity) ANLAY (salinity) wazsuiw

a [ § I~ g a 4
VUIADYMIAAU (Y%sand, %silt, %clay) tazdoawoiaiiiuils: Teminons Tagnislines

ada 4 a Y A
HAZATUNTISUAUNINAU Llﬁﬂﬂll’ﬂu@'lﬁﬂ'ﬂ 33

A13197 3.3 WS ADILAZIDINITILH AN INAL

a J
WITTUNDT

aga L4
ATAUATICH

12

10.
11.

I [
ANuunsa-a19 (pH)
My Tl (conductivity)

3 ..
ANULAY (salinity)
USavaeynnau (% sand, %silt, %clay)

d’l a
IUDAY (texture)
UNTYIA f) (organic matter)
v

TuTasunamua (total nitrogen)

won Taile (ammonia- nitrogen)
Tuwsn (nitrate - nitrogen)

WoanWeSananua (total phosphorus)
WoaneSaniduise Teminedis
(phosphate - phosphorus)

. AZNAEN0 AN (lead and copper)

1:5 soil and water extract, pH meter

1:5 soil and water extract, glass electrode

1:5 soil and water extract, glass electrode

hydrometer method (Smith §481% Alkinson, 1975 )
nJ%’ﬂmﬁﬂu%mawumwmﬂﬁuﬁmﬁwi?mﬁ%aﬁu
Walkley and Black rapid titration (Tan, 1996)

Kjeldahl method (Tan, 1996)

extracted with KCl 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)

3.4.6 maanIna sl
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(1) mssan Tavesnd ld

J Y

Mimstaanugaaziduiguinaisveand ldusaz siianouiinisnaass
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Y
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Y Y
Taiude vaznerasnsindatiudend o a

9 Y 4 Y
3 v A 3

§957099du 10 A5 Taganugeinanlauda
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gm&l@ﬂma'lmum uazamﬁumquﬂﬂmdmzﬂuqwmwuﬂu 15 B UALNNT AFYLIDTLUYT

a J o Y Y
uadtiles Taesiimsguinganaaoaz 24 Au

(2) MIANYIVIATINNVDINA 13
) = = 1 A A . kY 9
MMIANHIVIAFINNTIUNUDAU (above ground biomass) 6lJ’t'Nﬂi;ﬂuliJ

Tnen1alulve uaunzia ieniaguasnuas uazldsaas Taeldismsadeauns

9
v A

' I 1
allometric Tagutansnaaouily 2 599 Al

Y
o a

H 2

%299 1 neuinmisnaasuiiatiuds imsguidenndtIfine 4 wiia vieaz
9 Y A Y Aa ' o o @ Y 4
20 AU (FANAADIAY 4 AY) TaBlaoNAUNLVIIAAINY M TanNNgIazIdUrgUINa1ann

091} < 1 [ A o o g’ @ .

du 1nduuenndr lfeemiludiudidu A wazly i ldFarimiinaa (wet weight) Ha M1
Y H v
o o b o a I o
Wniinuie (dry  weight) Iagih llenlugeuiiomngi 105 °C iflunar 72 2 Tuanse

] Y v
MNTENUIMInAIN

v E4 1
I3 o o

' Y Y Y
299 2 ndan1snaasdiniadudonsan 9 Min1sAnEIF1BnNITIATI d1e
ad L =S % 1 d‘
AN UASINUBIN 1
=} ] 1 9 9 1 a
A5YsguIMYINIATIMNAIUAII VeI ITuAazsia Tagn15¥n
% o J 1 ] 4 (% oy o % ]
AnuduITUSsEnINANNguasdurmgudnasnuiminute deaunisanuduius lugl
Y
allometric relation 9431
W =a(D’H)’

130 log W = log a+ b log (D’H)

14
o

)Y

9]

Y o Y A @
A9 HITUDUHNIUDIATIAU NN uaﬂ‘u (n3N)

w
A 9 1 4 o Y

D A9 ETUAIFUINAAVBIAIAU (F1.)
A o 9

H AD ANFIVOIAIAY (¥N.)
A U t:' %

a A AN (RAaaUaIn 1)

b Ao AN (anurueenim)

o Y Y o A a o ¥ Y ¥
heumsiidnlssnamanyyuuiaiimwvessidu uazly veandr g
& A ' o Ao Y s Y 9
19 4 wila Tunaazasiidannuguaziduiiguinalavenar 1
(3) ;gerrsuaz langwin
1 < @ T 9 9 qg/’ 1 qg/’ 1 = =
quinudredisluvesnar ldnlusen @walugenadliaudalugin 3 veq
a ' 3 ' A v % a J
n9) nazluun @walugh 3 1ingeaasll) (Fae Saugnine, 2544) nnNngANAGLY
] J v o w 2’ = uszl A o £ Yy 9 A
lugneumsnaass tazamenasmsiniaiudensan 3, 6 waz 9 eI lunsy Gair

qu’ = y Y = Y A y 1 ] a A o d'
dry) nntuviluliazivoaniansosilu seuriuaznTIvHIA 0.5 yaauag. lﬂllﬂ’f)‘ﬂﬂ
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a A ya o 9 a va 1 a 4 ada 4
gungd 105 °C e ldinsiziludesdfianisae 'l Taewisilmesuazisiasz v
v ] = Y d'

AIDYINNY LLﬁﬂ\iTﬂHﬂWi’Ncﬂ 34
A a 4 ana L& 1 A
ATT NN 3.4 WITTUADILALITUATIEUAIDYINNY
a 4 ana o
NITIULANDT IDAUNIIEN
mssan Taveaiy
1. AW (height) Jadaelifuns
2. durguinas (diameter) Jagounarinled (caliper)
3. WI@FINN (biomass) allometric relation method
51901 ITLag Jareniin
1. TuTaspuiarue (total nitrogen) Kjeldahl method (Jackson, 1975)
2. yeavesaniviva (total phosphorus) ammonium metavanadate (ﬂizi’dﬂ FITULUN, 2540)
3. azNuagnealed (lead and copper) extract by conc. HNO, and conc. HCIO, (AOAC, 2003)

a Jdy aa

3.5 M3AATIZHITOYAMeaDa
= = ! oy N Ay c?/‘ 3

3.5.1 fSeuNeuANUIANAIYEIAMMNUUTENNFYANARD I 9 ATI TABN13H
1 ~ a 4 Y ag ~ Y] v o w £ Y A
AURAY 1Az UNTITHANUNYTY5IUATT two-way ANOVA N3zaUiedIAn 0.05 3013

1 [ [l A v o W an o =) = 1 d' 9 ax
ANUUANANAUBINNTIdIAYNIADA 121IM31/5801N8VAURABAI8IT Duncan’ s new
multiple range test
Y 1 Y
352 ulFsumsuanueanagvesganInindiunsiitalundazasa uas
a a o v oA = 3 U
Uszansamnsthial lod arsuvivaseianua Tulasou nazWeadoiauesgananns
J { a 4

TagnsmAnnay 1aznI1znaNuLl 515 IumuuRINIINAAB IV randomized completely
block design (RCBD). #2837 two-way. ANOVA hszauiadifey 0.05 Fad1linuuanaianu
pgtied AN skl ouionaunaea1e3t Duncan' s new multiple range test

3.5.3 113 8UMeUA1NUANAINVBAANTANNIBN N NI ALANTIN01113 TuAn U

1 { a o

azyanaaedlagn1sniALRds Hasdin11a1uel TS IUMNINLAITNA DI

[

randomized completely block design (RCBD) A873 three-way ANOVA Nszaviiod 1Aty 0.05

d! Y A 1 [ L] = o [ aa o = = 1 d' 9 an

FIDTHAITUUANA NN U NUUITIAYNINADA i sdSeuineun1aaen1e3s
Duncan’ s new multiple range test

=) = 1 a a 9 9 ] o

354 L‘iJ'iEJ‘UWIEl‘Uﬂ’NlllmﬂﬁN"’ll’fNﬂ1ilﬂimlﬁﬂ1ﬁﬂ1ﬂﬂWﬂﬂ’ﬂqu‘] FEURIFHINAN

A = 9 9 1 1 - a 4

uazmi!fwumuuaammwmmﬂaﬂuﬁlmmawwmmiﬂamﬁmmmaEl HagnIeu

ANULTUTIUAVUHUNITNAADAULVY randomized completely block design (RCBD) A28373
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IS [

three-way ANOVA fszautiodngy 0.05 Fadiianuuanaeiuesniivedinynieana vz
=1 =\ 1 d‘ 9 ag R .
M3TeuMeuANasn1825 Duncan’ s new multiple range test
= ~ J 9 e '

3.5.5 nlssufisunnunana191eI51901MIv0Inal I lutaazganaans laen1sm
1 4 a 4
ANRDY 1Az AUATIZHANNLYTUTIUMUUHUNITNAAD UV randomized completely block
design (RCBD) @2073 two-way ANOVA Nszautiod1fny 0.05 Fariinnuuana1enuedadl

v

Weddneana siimsnlseuieuanasd1e33 Duncan' s new multiple range test

o
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4.1 WaMIANKINMUNWIN
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szringuamindeNidngyanaaos nazaaa1miiidiuniinia lagganaaog 53U

Y
dszansamlumsiiiaiiled Usumdisuvivassiavive 5190115 (lulasiounay
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Woalesa) uaz Tangmin (aznwaznewas) ansoagy 1das

4.1.1 AN LYY U

]
=1

mﬂmiﬁﬂmqmﬂ1w1‘i”n?1f1m6fl’1cjﬂ;ﬂma@w%q 9 a%amuh ﬁyuﬁm;muﬂﬂﬁ
W) fisundeanuidlunia e oH) 7.28 gungd 28.02 ¢ msh i 123 mS/em
ANUIAY 0.60 psu DONFIUAZAIE (DO) 0.00 mg/l 11197 (BOD) 29.67 mg/l a1ILAIUA0E
Fanua (TSS) 51.47 TuTasmuiaun (TN) 24.294 mg/l oy Tutiie (NH,) 12.785 mg/l Tuiasn
0.054 mg/l womloSaianua (TP).7.452 mg/l 803 Isvloaiva (ortho — PO,) 5.278 mg/l Az
(Pb) #1011 0.5000 mg/l 1= NOUAL (Cu) 0.150 me/l Lﬁ"@Lﬂ'%’Elmﬁwﬂmmwﬁuﬁwwuﬁau

=1

! v Oy = 1 O‘J d! 1 A =)
hgyanaavenuiindeninurasauesuna laeliad Teflszum 110 - 440 mg/! Tulasau

v k4

naviualszanm 20 — 85 mg! wazdoawesaninualsziim 4.15 megl (n509dnA

e Ry¢

Aa 4 < 1 2’ = ~ o = A0 A = a
ganauTso, 2542) MU UNABFUFUNMNTANYINAD ToAnazdTuIas1901113
o o — o g2 4 2
(luTasnuuazoaada) dniumranindegusuni lduin Wetlorwteananmindoguyu
~ 9 = Y 09: 9 v g ] g‘ = 1 [ ] [ 1
AlFlumsanu 1diumsanaznoududuuazmssnmuludesnindeunoudaiiuneds
: 1~ a o aw @ A
nnadalguidluszesna 185 nlamng 11891A59NTANEIAToUAZ WAL FUIAR DY
Y '
urauRnde dUTIDIINANIZIIBAI
o A o L 3 ¥
mmwmuwﬂimzﬂummmmﬂu 6 psu, 12 psu, 18 psu iag 24 psu T4
3’ = a o < a A Aa a o
Wudegnrulnd (NW) mlsuanuay Tasdunas (NaCl) U3 6, 12, 18 ag 24 1 lansy
v ¥ Y v
AMUBIAY LAZIANAENIAENBINAIUT LA 2.6853 1AL 5.3707 ASN AINAIPY Fiuden
=1 YA d' I~ [ LY o w o
w3su lanauRasnNwluAIAAIUNIAY 7.20, 7.30, 7.19 uaz 7.19 awdiay 13l
LY o w < [
N 12.98, 21.86, 31.09 112 38.46 mS/cm MUAIALANUANNINDY 6.87, 12.37, 18.49 g
o w a (Y [ < " W
25.10 psu AINAIAL DONFAUASAIGNINY 0.00 mg/l NNILAVANWAY T ToANIAY 25.20,

24.87,22.40 182 20.12 mg/l MUAIAY F1TUVIUADININUAIINDY 115.64, 119.64, 147.85 1102
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168.11 mg/l AWAIAL JTasuiananiiy 24.528, 26.517, 25.650 oy 28.250 mg/l
AR won Tuiomny 12.689, 12.512, 12.4714ag 12.648 mg/l Muday Tumsnminy
0.039, 0.048, 0.027 118 0.072 mg/l AMUAIA womloSaramuamigy 7.120, 6.788, 6.822 LAY
7.850 mg/l AW eY 005 Isvlamlamafiu 5.141, 5.091, 4.897 Hag 5.558 me/l MUSIFY Az
AU 2.658, 1.477, 1.913 1182 1.993 mg/l MURIAY LASNOIUANUMNNY 4.230, 2.165, 1.527 uae

1.799 mg/l MWUAIAY (15199 4.1)
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iesnnmaulsmanndei Ideumanaslugdarsuviuasegadiu tazuenainiinszay
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melaanignisenyiou (NITUNIT AIAIN, 2544) aAAIAIY UDNIINUNTEAVANNANGIN
a 09/1 @ 09// A [ < °
']Jill”lﬂ!‘ﬁWﬁ]’f)”lﬁ”li (ll‘l!T@ilfﬂu‘ﬂQﬁﬂﬂllﬁzﬂﬂﬁﬂ@iﬁﬂﬂ‘ﬁuﬂ) FINIMMNTSAVAINLANA

A A3 a < £ o 9 =
FUBAINMITNUINANNIANFIVY mldanudivisalunisazaloveseongiauanad
d‘ [ z:( a Y a o Y a A v

(LTJEJ‘JJﬂﬂﬂ IWUSIENSN, 2543) Lﬂﬂﬂ??%uliﬂﬂﬂ“b’!ﬁ]u Wiiﬁﬂizﬁﬂ‘ﬁﬂﬁ/‘liuﬂ”liEJ’E)EJE‘Tﬁ"IEJ‘ﬁWJ’E]"Wi"Ii
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= 2’ = a g} A Ao 3 A 1
AN 4.1 ﬂmmwmmaﬂ;wuﬂﬂmmxmmamﬂmmmmwmqslgﬂma’eN
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wwmma% NwW 6 psu 12 psu 18 psu 24 psu
AN unIA-A (pH) 7.28+0.13 7.20+0.09 7.30+0.20 7.1940.12 7.19+0.07
Nl (°0) 28.02:+1.50 28.36+1.79 2820+1.74 28.15+1.87 28.10+1.93
M3t v mS/em) ‘1234138 12.9840.71 21.86+091 °31.09+0.75 3846+1.53
AAY (psu) °0.60+0.00 ‘6.87+0.28 12.37+0.24 *18.49+0.45 *25.10+0.34
2ONFIUAZAIY (DO) (mg/l) 0.000.00 0.000.00 0.000.00 0.000.00 0.000.00
1 Tof (BOD) (mg/)) 29674781 | ©2520£633 | 24874539 | 2404549 | "20.18+553
mmmuaaaﬁywm (TSS) (mg/l) 51474709 | "115.6443043 | "119.64427.01 | “147.85:30.66 | “168.11230.42
T Tasuitanun (TN) (mg/) 92420441167 | “24.528+1.690 | "26.517+0.541 | ¥25.650+1488 | “28.250£0.959
tou Tuie (NH,-N) (mg/l) 1278542.720 | 1268942231 | 1251241904 | 1247142396 | 12.648+1.661
Tz (NO,-N) (mg/) 0.054+0.108 | 0.039£0.086 | 0.048:0.095 | 0.027+0.032 | 0.072+0.139
woeloSaiaviun (TP) (mg/) ©745241.047 | ©7.120:0549 | 67880959 | °6.822+0519 | 7.850+0.438
003 I5vloailn (OrthoPO) (mg/) | 5278:0704 | 514120142 | 50910179 | 48970376 | 55580207
Az (Pb) (mg/)) <0.500 2.658+1.751 1.477£0.262 1.913+1.137 1.993+0.246
N9 (Cu) (mg/l) 0.15020.070 | 423042646 | 2.165£0.552 1.527+0371 1.799:0.240

PR - = A o o & (v g va <
YOS NW (normal wastewater) Ao T 03MNG; 6 psu, 12 psu, 18 psu iy 24 psufie hidoymani]fuliiianudu 6, 12, 18 uag 24 psu
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fsnumgudneiio (o) uand 9l uanInIANANTEII AR IR uRe BB liTTod WM se R UA DI 95%
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@ anailunsa - s (pH)
1< 1 : =
anuiunsa — a9 (pH) vouinde

Y H H
pglur19 7.19 = 7.30 shitdiumstiniavinganaasen1és

]
~
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1

EURE ]
Y
o

9y A Y a [ =
VY ﬂmammﬂﬂammﬂu INaY

wiude NW, 6 psu, 12 psu, 18 psu

uaz 24 psu Aamnunilunsa — a1eglurig 7.72-8.75, 7.71-8.28, 7.75-8.55, 7.58-8.55 uay

o w A I~ = DA dg’ = 3 T < Y A
7.85-8.28 UAIRUV(A1TNNN 4.2) LLHUN 1Jﬂ1%1&muuazuﬁmwrﬂumﬂmﬂuﬂﬂ LUBNYTINNIT
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1 A = a A v A gl 9 1 [ Z = a
G]fjﬂﬂﬁﬂﬂll"lllﬂgﬂ‘WGlfllﬂillTﬂ!LLf"NVlﬁﬂ\iﬂ\iiﬂﬂ\iﬂﬁu"lblﬂll”lﬂﬂ’ﬂ AJUUIILINA
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1 I 1 Vo oA 1 9
manudunsa - ANFINNNINNAILLAN

?2) qmﬁgﬁ (temperature)

~ 9

9 v
gavigiiveniudsnidigyanaasiinunaeng e 28.02 — 28.36 °C

Yy 9
o a1 )

wnrumsthiiannganaassi a5 uds NW, 6 psu, 12 psu, 18 psu iag 24 psu dein

guvglanasnnyanaaoazinlndifesny oglusie 26.06 — 27.50, 26.74 — 27.78, 26.34

Q U

o w ~ A A v Y Y
27.86,26.72 — 27.60 Ltag 26.97 — 27.63 91Ua1A1 (91151990 4.2) Luﬁ]ﬁ%Wﬂ%ﬂﬂﬂﬁ@ﬂﬂquﬁqNﬂﬂ
o Y a ]
ﬂijiJ“Vlﬂ‘ViLﬂﬂﬂJNW
A = = 1 1 A a oy A o w 09/’
LiJf]L‘llﬁfJ‘lJL“I/]EI‘Uﬂ'NNLmﬂﬁNﬂlfl\iﬂHﬂﬁﬂQﬂ!ﬁ{]Nﬂl@\iHWﬂNTL!ﬂWi‘UTUWV]\‘]
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3) M inih (conductivity)
v [ ¥
m3i I wueds anuansoveuilumsdludesinssua Wi da
v [ Y
gamsniduderiinszualiihluiii de leosu (on) vosarsdszneueiiunsdanae wu

b4
nsAptiuN3d a1e uaznde iludu Tagmsi lilihaziivegiualiuauaz viiaveslooouly

F4
v K [

g’ ' J o @ o qa.: a
11 13U M5VoIUA Fatvla ngvlul@liﬂ (BAVY WITUTITA, 2545) TIUNIGIUVU UguUnguIUe

Jd A

) v a9 a S d I ) Aa 1 Aa =
Mmsiadndae lasasazarseiuns daziudnirvlivhnfnhasdunidilesnnainise
uanin It leseuinuazanla Gludy dusanail, 2543)

msilWihveainde NW, 6 psu, 12 psu, 18 psu uaz 24 psu NAng
ganaand Uaundowindy 1.23, 12.98, 21.86, 31.09 1AL 38.46 mS/em MUY Favziu

dg’ [ S A d? 09; A o w Y A ) dg’ (] 1

gaumwszaUANMANNgIIY thitdumsihiauds Tamai ldihgeiuedlusie 10.86-
17.46, 22.51-28.70, 23.99 — 27.67, 30.15 — 39.24 ua¥ 33.98 — 47.30 mS/cm AN (G]Ti”lﬂﬁ
4.2)
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(4) ANAN (salinity)

A veatiude NW, 6 psu, 12 psu, 18 psu 142 24 psu ﬁ!ﬁl’lﬁqifﬂmam
fiaundomii 0.60, 6.87, 12.37, 18.49 (1a 25.10 psu AINE1AY ihftrumstitiands Sen
mmgﬁuqaeﬁu 9811973 5.39 — 10.02, 12.82 — 16.63, 14.19 — 16.62, 17.97 — 23.86 Ay 25.21 —
2991 psu AR (A3190 42) G’f}qmmLﬁmmﬁwﬁqaﬁm‘fugﬁﬂmﬂmﬁzmammﬁymaz
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nniines | yanaaess hideneu imdanaaes
naaes | Tnamalulwgy | wewmza | Wennagu | Tswas | hidgoiy
pH NW 7.28+0.13 782+020° | 7.72¢0.17° | 788020 | '8.04x032° | 8.75:0.69"
6 psu 720£0.09 | 808:034" | 771x0.14° | “795:071° | “7.84%0.13° | 828+0.40’
12 psu 7.300.20 8152029 | 7994026 | "7.75:026° | "7.804029° | 8.55:0.250'
18 psu 7.1940.12 '775:015° | 782£019° | °7.58+0.18° | "7.7240.17° | 8.55+0.29°
24 psu 7.19+0.07 8.0820.17" | 7.85:030° | 828046 | ‘807+021° | 82440.19°
temp NW 28.024150 | 26.54+2.39 | 26224280 | 26.06+2.72 | 26.08+2.83 | 27.50+2.50
(o) 6 psu 2836179 | 26.74+2.08 | 26.79:2.62 | 27.06+2.11 | 27.03+1.96 | 27.78+1.96
12 psu 28204174 | 26924220 | 26.6142.20 | 26.49+2.13 | 26.34+238 | 27.86+1.79
18 psu 28.15+1.87 | 2691+2.00 | 27.28+1.85 | 26.93+2.02 | 26.72£2.15 | 27.60+2.16
24 psu 28.10+1.93 | 27.104243 | 27.63+2.59 | 26.97+2.40 | 27.00£2.38 | 27.01%2.37
salinity NW 0.600.00 | ‘1002£1.99" | 10.02+145" | 902292 | ‘539+2.03" | ‘8.16+134"
(psu) 6 psu 6.87£0.28 | ‘1361£1.65 | 1458+470 | "16.63+485 | ‘12.8242.67 | "15.78+2.24
psu | 12372024 | 16624239 | *1590:279 | "144443.19 | ‘16.123.89 | 14.19+2.96
18 psu *18.4940.45 | 1797702 | "1923+4.54 | 23044301 | "2080£539 | “23.86+4.60
24 psu 25.10£0.34 | 25214213 | 2991410 | 2501495 | 2739+£526 | "25.22+4.23
conductivity NW 1235138 | 17204335" | ‘17462227 | “15.55+4.75" | “10.86:449° | ‘13.76:2.24"
(mS/cm) 6 psu 12.98+0.71 | 2256305 | ©2420+6.84" | "28.706.18" | 22.5143.90° | "26.38+3.04°
2psu | 21862091 | "27674400 | 2560+446 | "24.10:507 | 2676643 | "23.99+442
18 psu °31.0940.75 | 30.15£1152 | 31424679 | “37.824446 | "3391£761 | ‘39244667
24psu | 3846+153 | ‘4101244 | ‘47304705 | 39784617 | ‘40.53:2.02° | "33.98+8.98°

: : . v
HNae l,mmﬂmﬁmmzmwﬁmmummgmmmﬁaaﬂNﬁamiwﬁ' 1851

o o S 4 o ' ' 2 J N AT~ S {4
@]’JE]ﬂHﬁ:I}J“]BthﬁEJ (E1I919) TUANA AU AR IILANA WTZHINAT AN 1Y E)EJNﬁuﬂﬁ']ﬂi’gﬁi%ﬂﬂﬂ’ﬂmﬁvﬂﬂu 95%
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5) 3mnaeendiauazale (dissolved oxygen; DO)
Y 1
YTuaeendauazalsuedtingy NW, 6 psu, 12 psu, 18 psu 1ag 24 psu 0
9 1 = A T W = g’ A o W Yy A a a
[ggANAaDINANRALININY A 0.00 mg/1 WA uMIITand) TUTuueendiauazale
4
qayuNNgANAaed In10gluria 4.49 — 14.06, 2.88 — 9.84, 3.86 — 9.80, 2.09 — 9.09 1AL 4.83 —
o v g & & ' A £ g = = a
7.11 mg/l MUY Natmszganaaesdeglulsusousuuszuuila imsaueimalag
Y i1
auuazMIAUATIZHIA DA I 1BIaZINAIAADUNY SIuNINTIAREUS1BRONFIIUIIN
1 £ o Yy a a g o ~ ' .
ganadgan S lvdeengnunai]uiduu195eua 510 58071 rhizosphere (Kadlec 110
Knight, 1995)
A I~ = [ 1 ~ a a 3' A
wenlseumeuanuuandveIANnaglIuaeendgavazae iy

A o [

Y
o w 1 < o 1 1 1 1 1 [ 1 o
MITATZTHINANUANVD I UTY WU ﬁ?uiﬁiylluﬁﬂﬁ'lﬂllﬂﬂQWQﬂuf]ﬁl%‘illu&ﬁ’] YNN

A v o w

a0a taziorlTouiouaNuANANTEHINHANY WU UANULana19eg1eltTed1Ayn1g
aa A 1 A A A a 1 d‘ A d'
and feo yandugu ludgafiwiilsumeonFauazategannganaassnlgniiy 1iosan
~ 1 A = Y o Y a a 9 1 ~
ganaaoe litlgnie ludian ldnagu ildimsaueensinulasan Idunnimnaasd
o 1 1 1 o 1 4
Ugnity dsznounuuaaaadiusodosdiulduinnaiildamseuazunasanouis

[ 4 FIY "9 ~
ﬁ13J1ﬁﬂﬁﬂlﬂ§1$1’illﬁ\‘lulﬂﬂﬂ3'l@')ﬂ (mNN 4.1)
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0 Hudenay #naInaaed (mg/l)
nAaes | mAaed (mgd) | Inamalulng HaNNZIa WamH gy Tilsauag TairJgnis
NW 0.00+0.00 5.60£2.56" 4.49+1.71° 4.94+1.26" 6.28+1.17° *14.06+2.82"
6 psu 0.00£0.00 4.41£2.06™ 5.46+1.90" 2 88+1.33¢ 4.83+1.46" °9.84+1.86'
12 psu 0.000.00 6.19+2.22° 5.43+1.58" *3.86:+1.45° 490129 | "9.80+2.03"
18 psu 0.00+0.00 3.8742.60™ 5.09+1.19" 9.0941.20° 5.14+1.46" *9.09+2.46"
24 psu 0.00+0.00 4.99:1.02" 4.83+2.75" *5.66+1.11" 5.24+1.81° °7.11x0.97"

' 4 ' 4 o 1 da I’ J
HHWLHE  LAANA mﬁmmzmmﬁmmummgmmmmmmﬁmﬂﬂw 1891

y ,, . L
fdnysyudneiie (1A Muandaiu traInIIARA1TEIANIANYR e ssaiTad Ay AseAuAIEoITU 95%
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6) nailen (Biochemioal Oxygen Demand; BOD)

YT TeAveainde NW, 6 psu, 12 psu, 18 psu (ag 24 psu NN

e

IS

= d' 1 ] 09; d' ] o @ Y A A =\ d;
gANAABINANRADY 119 20.18 — 29.67mg/l M UM ITITAandINTuT Tedd1aaiia
9119249 5.53 — 8.03 , 623 —9.20 , 6.17 — 8.37 , 7.03 — 9.90 Ua¥ 5.97 — 7.87 mg/l AWAIAY

~ ~ A 3’ A A Y 1 1 9 a @
(M35199 4.4 wazn i 4.2) ilesnmindendhgyanaacsed luanwlieondiou Usznouy
1 I 1 [l 1 1 aaa a
Hannuiunsa-areglugie 6.5-7.5 dawaldlgnserlnala'laga  (glycolysis) waz
= a . £ g aan o W a S J o a Sldd? £
WM TUIUTH (methanogenesis) Fudulnserlumsiniaasdunidmsvowna ldavu
3 ' a ~ = gl A ol & @ 1< 2’ A A
sirufsunaiTeaveuimdiumstniannnnganaasslunnizauanufuve i ndell
a c; ! oy Qy = o Y 1 A =S [
Ysmadmniunasgiugunimiinemneinsdsgmn n FasmualiiiaiiTed lunu 20 mg/
(AIVANNANY, NI, 2543)
d’ =1 =1 1 1 d’ a = = oy td' 1
WorlJevineuanuvuanalsvesnnaasldsuiaudlealuiinmuiu

Y]

9
o o 1 < o [ a 1 [l 1 1
ﬂ'ITU1'1Jﬂi$'1’i"]1\1ﬂ'ﬂlllﬂ1]%@\11!11%81&@13551’?31@%”@7?% WU ulllﬁﬂ:nul!@lﬂﬂ%i@ﬂ']\iﬁ
ELAGE

YNWTDA
a a o o = = td' Y v oy =
Useansainnisiidatlodluganaassnlasuinde Nw,
6 psu, 12 psu, 18 psu A 24 psu WAURAHDEY 1LY 71.30 — 80.87, 60.16 — 73.48, 63.77 — 71.42,
56.71 — 65.47 Uag 59.09 — 67.65% Aa19y d@vlszansanlunistiniai Tedluganaasg
mlgnnd 18 Tnenalung waunzia sisnuiaguasnuas Tswas nazganiungulilgnive
UAURARY1UYI 59.09 — 73.48, 56.71 — 73.29, 61.63 — 80.87, 60.85 — 75.20 HAL 59.25 —
76.85% MUAIAY (131991 4.5 HAZNINN 4.3)
A’ S =3 i a a o £ = = 1
wetlssumeanuiana1vedlsEansainnisiiitai Tedsswang
a3 091 1 a 1 ] v l v o w aa 1 o
anuAnvetiudonazsznINgiany W lulanuuanavedniivedidgneadamuny
o ~ A a Aaaa A o Ao W ya &
natmszganaassnignisansanaljnseeendadu — anduluszuusinlaauds
v g o W o w
ddluunumdrnlumsiiad TeAuazuen Tandie (Reddy ag D’ Angelo, 1997 $19dalu
NOAN1 NosaNtia,  2546) dauyeanaaoed lidgniimnanisAueondiaulagauuas
[ 4 J = o Y S A Y a 1
M3 FUASIZHUTIVOIUNasAnBUNY i lnunanGgesolseendanlunisdesaary

a A d P2 o
ﬁ13@uﬂﬁﬁl@n\‘l‘]l’lﬂl‘]§uﬂu
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Ad' a = = o” U %
M3197 4.4 Usuad leaveuihneunaz iaanaaey

e sindaneu VmianAaes (mg/)
naaey | NAavd (mgM) | Tnamslulwgy nauNzIa WamH g Tulsauns Tairlgnivy
NW *29.67+7.81 8.03+5.62 7.93+4.59 5.53+£3.41 6.97+4.60 6.80+2.80
6psu | “25.20+633 6.2342.85 9.20+4.17 8.67+5.69 6.77+4.11 7.23+4.09
12psu | "24.87+5.39 7.63+4.70 7.77%5.06 6.17+4.47 7.9742.65 8.37+3.14
18 psu °22.40+5.49 8.17£3.67 9.90+3.57 8.07£2.97 7.03£2.54 8.47£3.71
24 psu ®20.18+5.53 7.87+5.94 6.97£3.12 6.93+3.80 7.70£3.59 5.97£2.55

Ad' a A o v A =
M3197 4.5 Uszansnmmsiniai led

10 seansmnmsinda (%)
naaes | Insmalulvay NI WImHIgw Tsamag Taidlgniiy
NW 71.30+24.35 73.29+15.12 80.87+12.61 75.20+19.51 76.85+10.05
6 psu 73.48+13.24 60.16+23.49 64.98+23.14 72.00+17.29 68.62421.61
12 psu 65.99+27.35 67.57+19.76 71.42+2523 64.88+20.26 63.77+18.64
18 psu 61.84+17.05 56.7120.29 61.63+18.11 65471847 59.25421.67
24 psu 59.09+30.26 64.60+13.95 64.67216.94 60.85+16.08 67.65:18.81

' ' 1 Y
HUGLme uﬁmﬂwmﬁmmgmwﬁmmumﬂigmmmﬁmﬂnwamﬂ:ﬁ 18 %1
o o N e ' ' < 3 . RN y g
Gl]ﬂﬂ}liljﬂ%?ﬂﬁﬂ [(YTRLON)) AUANANNY HAAIANULANANIZHINANUAN VO UTY ﬂEJNﬁuEJﬁ1ﬂﬂluﬁi$ﬂ‘]Jﬂ’Nul%ﬁ)iJu 95%

fonuIyuINTe (LuaNeY) NUANANHL LEAINNUUANANTE I NTHANY pesiiiod v issAuaIForiu 95%
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7 ﬂ‘%mmmmmuaeﬂ%mm (Total Suspended Solids; TSS)
USinaasuuivaseiauavea ude NW, 6 psu, 12 psu, 18 psu Llag 24
psu ﬁmﬁ’wzquﬂmam fefunalsauszsuanudy Taunaswigy 51.47, 115.64, 119.64,
147.85 1182 168.11 mg/l MUY shiumstiaudailnaesuviuaseimuaanas
Nnyanaasd U108 11529 24.41 — 37.90, 43.54 — 59.67, 48.46 — 65.68, 60.69 — 79.82 UaY
66.06 — 89.53 mg/l MMEINY (A13197 4.6 LAZNINT 4.4)

Y

d' = = 1 1 d' a 09.1’ )
WewlJeumouanuanavesntnaslsunuaisuviuaseiaviva luii

v

{1 o o ' < :l ' 1 ] v o aa
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a Q
Y
o A <3 Y

c; d‘ = = 1 a = 1 = 1 1 A W o
HudeanuAua tazilon/oumeusenIsHany nun Vlllllﬂ’JNJLWIﬂGIN’E]EJNNHEJﬁWﬂﬂI

9
Y

aa 1 <3 Y 1 ™ A 1 A A A Y
nuana uavzmiunud 10w Taena llganaassi lddgnnsiidsuaasuviuasenirue
1 ~ A A @ S 9 1 (= & o Y =
ganganaaesnlgniyiiosniniug ldmeaudinlvgiszuusinmels saimihnlu
9
MIFIBNTOWAZANI UM TV IMaDeA1en luninde 1a
9 Y
Usgansnimmsiiiaansuvivasenarualurinds NW, 6 psu, 12 psu,
18 psu 1A 24 psu UANRAYOY 1 UBI9 25.46 —53.41, 43.26 — 55.99, 39.68 — 54.20, 44.37 — 57.10
Y H
1aE 49.81 — 59.66% mua1ey duilszaninmmsiniaasuvrvassnariualuganaaen
Ugnna 1 Tnanalu g uaunzia Wanuiaguesnuasllsaas nazganrugy lidgnivy 3
ANURAYDEYTUYIN 25.46 — 55.24, 37.88 — 57.10, 34.42 — 59.66, 52.96 — 55.94 L1AE 29.74 — 50.47%
o o d 2
AMUAINY (113199 4.7 HAZAIWN 4.5)
A = =1 i a a o o a
etlSevineuanutanaIgveslseansniwnisiidalsuiw
3 1 < g} ' [ ] ] ' '
A5UVIUARININUATENIIANMANVR I UFs o1 daulng lilianuuana1sed1ed
Wedrgnieana (eniuganaassinilgnndr Idinenaluve)  wazilen)Sowmiiou
1 a A J [P 1 1 A v o W aa = Y 1 d'
srrinrdaiy wu hilanuuanaediidedingniana saduur lduyganaased
A A a a o LY a 09; 1 1 =
Ugnitafidszansamnisiniadsnaasuuinacsianuaganiiganiuqy ludgnies
4 0 w o w <3 09}1 @
iiosninna lndrda lumsihiavesndaaiuasenirine As nisanazneuuazmitulilag
= . Lo 9 = A v o
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0 hideneu VmianAaes (mg/)
nAaes | nAaes (mgM) | Inamalulney nauNzIa WamH g Tilsauaa Tidlgnivy
NW °51.47+7.09 37.9045.55 | 32331048 | '33.58+9.75 | ‘24.41+10.78 | 34731339
6psu | "115.64£30.43 | “47.84x1043 | "56.28+1920 | '59.67+16.00 | ‘43.54+12.67 | "57.06+2335
12psu | "119.64:27.01 | "56.71x17.99 | "48.46£19.43 | '65.68£18.12 | *55.00+17.67 | "56.10£19.34
18psu | '147.85530.66 | "66.21+19.17 | '60.09+1226 | ‘66.12+11.04 | '62.76+14.76 | “79.82+12.39
24psu | 168.11£30.42 | '73.59+14.90 ‘81.29+7.33 ‘66.06=12.85 77.23+12.78 ‘81.53+11.05
A 5 a 0o b4
M319N 4.7 Y5z aNTNNNIITNTATTHUIUDENINA
%0 YszanEmumsinga (%)
naaed | Inamslulugy HaNNZIa WamH g Tilsauag TairJgniy
NW "25.46+12.34 | 37.88+15.88 34.42+17.46 53.41219.08 29.74436.96
6 psu "54.79+17.82 | 47.58+2337 | 43.26+24.80 55.94+30.31 447643151
psu | "5233%13.16 54.20434.96 39.68+33.51 52.54+15.99 50.24+23.16
18 psu '53.87+14.23 | 57.10+15.74 54.21£7.95 55.46+15.11 4437+12.43
24 psu '55.24+9.55 49.81412.15 59.66+9.35 52.96+8.98 50.47+7.49

A | o 1 da ¢ 3
HULme uﬁmﬂmﬁmmzmummmummgmmamaamdﬁamﬂw 1841

o o o . 4 Y ' ' < > ' v o o A o 4 ¢
maﬂmgn%’mﬁa (LUIA) NUANAIINY LFAIANULANANTEHINANUANVDII UTY EJEmﬁuﬂmﬂmuﬁizﬂummmauu 95%

v o { v ' ' a ' @ o o A o 4 o
maﬂymmmﬁa (LUIUDY) fuanannu U,ﬁﬂQﬂ’ﬂlleﬂGlNi%W’JN‘]ﬁuﬂW&“H E]EJNﬁufJﬁ1ﬂmﬁ§5ﬂﬂﬂ’ﬂﬂl%ﬁ]ﬂu 95%
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8) Tulastouniavium (Total Nitrogen; TN)
a 3 év o A Y = = ll 1
Usuna luTasnunamuavenindeiidgyanaaoiinunaoeglugig
Y 1 4
24.294 — 28250 mg/l ndeRriumsihtiand HUsualulasnuimuaanasnyanaass
= a Yo g’ = < A A
Ao yanaaee lasuiudonuiAy NW, 6 psu, 12 psu, 18 psu ttaz 24 psu Hi/5ua TuTasau
4 1
NIMuAmAag 1uYI9 4.533 — 9.972, 3.861 — 7.483, 3.083 — 9.417, 2.683 — 8.478 11A£3.900 —
o o 4 g 2 1a 2 L
9.511 mg/l MURMAD (15199 4.8 naznni 4.6) Fasuralulasunimuavonirfinu
o w % <3 1 1 a 2’ tg’

msnfalunnszauanuauiin limuinasgiuaugunsszuieiinmneinsszmnn n
d! o F= ] " a a
Faivua 1AL i 35 mg/l (AIVANNANY, DY, 2543)

A ~ = ] ' ~ A 2 g’ =

wenlSeumnsanuuanavesarndsdiua lulasunaua lutiude
o o 1 < oy = 1 1 (] v o w Aaa
NHIUNI51TATLHINANWIANYDITUT WU DANUUANa19ed WTTsd1Ayn19ana
@niuganaassidgnnaildTneanialulva) wafuua Iy lidanu vazilonSeuiioy

[ a A 1 Ty 1 (] 22 oW ol o/ aa = Y 1 d‘
FEUINFUANY WU UANVLANANEENNTIdIAYN1IIEda Taslinud Tduganaaeinilgn
9 9 a Aa ng o 1 A & Y I J
nd Iduaunzalilsinelulasmunuadiniganaaesous swdasldmuiudunzia
9 ]
awnsogans luTasounwina l 15 uiSinaganind ldsiaou
a A o o Qs’l A Y o g’ =
Usz@ninmmstindalulasmunuualuganaaosilasuiude
a3 1 { [ '

AUAN NW, 6 psu, 12 psu, 18 psu LaZ 24 psu UAURABDE11UTI9 59.78 — 81.38, 69.38 — 84.23,
64.46 — 88.35, 66.90 — 89.50 AT 66.30 — 86.19% MUAAY dIuszaANTAIMAIIIITA
o = Yy Y ' y w
Tulasnuianualuganaaesiitlgnnal lilninelulvg uaunzia Waniiquasnung
Tilsaunq nazganiuau ldilgnite Taundeodlugig 69.38 —76.48, 81.38 — 89.50, 64.46 —

80.96, 59.72 — 81.33 1A% 71.73 — 85.17% MNEA1 (A13199 4.9 110z INN 4.7)
A | = 1 a a o C4 le‘
wenlseumeuanuuanavesszansnimmsiigalulasaunamua
' < g’ 1 1 [l v o w aa
sgranANuIANYe i T wud Haduuanaieednlivedidagnieana @nidu
ganaavsngnndrldinanmelulug). valumr Idulidanu danudunlsge vaziile
=) =~ U a = U = 1 1 =% o % aa d‘
nfFeuMeusznIeriane Wi BANuLanANeENITEdIAYNa0a lagganansdnilgn
9 9 = a A o w ~ = = [ 1 A
nd Wuaunziadseansamlunsihiageiige Ao ia10g1um1981.38 - 89.50% 1104910
A~ o @ = = &
dyliunumlumsihte lulasnulaensgans luTaseulugdveen Tudiowas luasn e
15 lumsniyaule nazduaSuanimmadonvinusnldmuizaudimiunisna
Tuasiindu  vazdluasiindu  Fawaunzialugeaneassfiszuvusinmielanyy
pneumatophores  @1X15D5UOBNFIIUINUTTEINA TABATI (AN BnBIUNI, 2542) ¥ild
any @ a A A y o Y a A o v
nsz1IUMs luasiiaduusnu Tagseusinimia 1da i ldlszansammsiiialulason

k4 ] 4 Y
waruaganndr idytedu vennniinulsz@niammstinia luTasuiuavesn

= 1 9 qu’ dy 3’ =S = I 1 1 1
FANAADINAIADUUNGN %QMLWS”I%‘L!”IL?TEJGLHGIZGWMEWQ dannudunsa - ﬂN’f]QiWD"N 7.58
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0 hideneu VmianAaes (mg/)
nAaes | naaee (mgM) | Insmalulng waunzIa WamH g Tlsauag Tair)gnity
NW 420441167 | 5.722+1.774" | 4.533x1.464° | "4.628+1.586 | ‘9.772+1.650° | "9.972+1.487"
Gpsu | “24.528+1.690 | 7.483+2.546" | “3.861£1.120° | "4.744x1372% | "6.400+1.685" | "4.806+1.908"
12psu | 2651740541 | 8.111£2.952" | ™3.083:0.932° | '9.417+2.054" | °6.139+2299" | "3.939+1.423°
18psu | 2565041488 | 6.217+2.835" | 2.683+0.575° | '4.878+2269" | °8.478+1.702" | "5.639+2.368"
24psu | 2825080959 | 7.83942452° | "3.900+0.882° | '9.51141478" | '5.26142.016" | '5.483+2.430"

v 9
5199 4.9 1J‘i$ﬁﬂ‘ﬁﬂ1‘l’\lﬂ1‘§ﬁ1ﬁ@qu1ﬂil‘ﬂuﬁ\‘lﬁhﬂ

0 Uszansmumsina (%)
naaes | Inamsluluey HaNNIa WamH g Tilsauag Tair)gnity
NW 76.48+7.01° °81.38+5.87" '30.9446.48" !59.72+6.85" °58.89+6.02"
6 psu 69.38+£10.79° | "84.23+4.73" | '80.53+6.08" | "73.97+6.44™ | °80.25+8.27"
12psu | 69461093 | 883543.57° | ‘64.46:7.84° | 76.8248.70° | "85.17+5.27"
18 psu 75.94+10.66" *89.5042.40" *80.9648.85" °66.9046.68° *78.0049.31°
24 psu 72.39+8.09" ©86.19+3.13" | "66.30+5.28" '81.33+7.27" *30.69+8.19"

A , A o 1 da 95
LRt o] I,Lﬁﬂxiﬂ1!&158!!@%ﬁ’;louENl‘].luiJW]iﬁ?u‘UﬂW]’mﬂNﬁ’llﬂﬂ%‘ﬂ 1891

o o g4 o : ' ] 9 . R y g
@]’JﬂﬂHﬁ,‘m‘i’J’Hﬂﬁﬂ (LUINN) uANANNY LAAIAINLANANIZHINANUANUDIT ITY ﬂﬂ?iﬁuﬂﬁ?ﬂﬂluﬁigﬂ‘]Jﬂ’JHJ!%E]lIu 95%

v o { o ' ' a 0 o o o A o A o
@]’Jﬂﬂﬂil.méll’ﬂﬁﬂ (LUIUDY) fuanaenu LL’ETﬂQ‘ﬂ’NlJ!W]ﬂ@]Nﬁﬁ‘I’i’JN“ﬁuﬂﬁ‘]ﬁ E)EJNﬁuﬂﬁWﬂmuﬁi%ﬂ‘]_lﬂ’NiJl‘]fﬂﬂu 95%
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(9) wonlatily (Ammonia; NH, — N)

a ~ G ' = ' 1
ﬂﬁllnlmLL’E]1]IllLufJ"Uf’)Qu“ﬁﬂﬂmﬂq%ﬂﬂﬂaﬂﬂﬂﬂuﬂaEJ@QGL‘H“F')Q 12.471 —

Y v v 1
12.785 mg/!l hadumsthiaudfilsuanenTuilsandiainnyanaaes Ao yanaaoh

v
o A <

1asuindonauny NW, 6 psu, 12 psu, 18 psu 1ag 24 psu JuSuamen Tudiomasodlugia
0.742 — 3.399, 0.888 — 2.689, 1.023 — 3.888, 1.155 — 3.835 11ag 1.606 — 3.429 mg/l AN
(M3199 4.10 uazn N 4.8)

A =t =~ 1 1 ~ Aa ~ 2’ A

WonlSeunouanuuanavesatnasdsuiauen Tuisye ity

o w 1 3 g’ 1 ] [ v o w aa
msiaszninanuaveids wud ianuuanaededitsdiagnuaia (enduge
1 A 1 Y 1o dl = [ d’ = =
aruau lidgnie)  ualinua Ty lddanu hiesnniinnudunilsge vazilonSouiey
1 a A 1 A 1 [ A o o W aa Y d' Yo g’ =
sEUINFUANY WU anuanaedsiitodiAnneana (eniuganaaosd lasuinde
<] = 9 il A Y 9 ) A o 1
ANUIAN 24 psu) Taslunaliua1 ganaaesndgnnar liuaunzaiidsuamey Tuiisdina
LANADDIDU
Aa a o W ~ AN Yo g’ = <3

Uszansnmmainiaven Tuitisluganaaesi lasusindonnuay Nw,
6 psu, 12 psu, 18 psu WA 24 psu UAURABDEYIUYIA 71.71 — 94.01, 77.42 — 95.75, 68.55 — 92.06,
68.96 — 87.71 uag 72.77 — 87.00% @ua1ey daulszanininmisidauen Tutelu
ganaaoanlgnndr 1 Inanalulvg newnzia Wean1iiguasnuas Tadsauas uag
ganuaululgnity Inundeodluaas 72.77 - 87.84, 87.24 — 94.01, 68.55, 68.96 — 84.07 1@z
74.93 — 87.82% MUAAL (15199 4.11 Lagn Wi 4.9)

d’ = = 1 a a o 4 = 1

wenlSeumeunnuuananvesdsednsnmmsiianen Tuilese g

< g’ =S oA i i A v o w aa 12 Y [

ANuANveRiude Wi danunanaises wiidedingnana uaduua Ty hidenu uay

o v aa

d'i =1 = 1 a = A 1 L] = = Y 1
WenlSeumsusenagtany W Ianuuananed niisdidyneana Tastinud Iy
= Y 9/ = a a o w ~ A A ' 1
ganaaoinlgnnar lduaunzaiidszansnmlumstiniageiiga Ae neglusie 87.24 -

94.01% tiiosninmsgans lu TasoulugivewenTuiie T4 lwlFinamn
o L4 = Lﬂy td' 1 g’ = 1
nszuaumsintaren Tnielununyguiiivalenszuiuns 15u

=< A a =4 an @ Y I 4

nMsgady lagiyuas gaunid nszuiums luasiinsulinarniululasi vazluasn
o w <3| a 4 3
A1 AU (Nedwell, 1975 19891y Vorsgar enTuwus, 2543) venanilluaniig
Y
o 1 @ <
wmands wonTudleervgynie I Tasmsszimeailuled Tasnisszimegnaiugulag
Y

Aa ] a o ] 1 I 1

QNI ANUHUIIUYEINY o1mAMiloAnIIMIAu)svesannmilunsa — a19 uaz

ANuTNYHveaen Tty (Reddy 118 D’ Angelo, 1997)
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0 ddenou Wndmaana (mg/l)
nAaes | nAaed (mgM) | Inamalulney nauNZIa WamH g Tlsauaa Tirlgnivy
NW 12.785+2.720 | °1.597+1.401° | "0.742+0.167° | "2.417+0.488° | “3.399+1.038" | 3.013+0.429"
6psu | 12.689+2231 | "2.552+0.53" | °0.888+0.147° | "2.547+0.910" | "2.656+0.874" | 2.689+0.471°
2psu | 12.5124£1.904 | "3215£1.096" | "1.023£0453° | "3.869+0.673" | 2.106£0.426" | 1.342+1.236"
18psu | 1247122396 | "1.855¢0.292° | “1.155:0.744" | “3.046+0.799" | °3.835+1.101' | 2.960+0.216"
24 psu 12.648+1.661 *3.429+0.958 *1.606£0.640 "2.393+1.411 ‘1.975+0.599 2.939+3.170"

d‘ a A o w =
M3199 4.11 Uszansmmmsthvaueon 1t

10 UsansEmnmsisa (%)
naaes | Inamslulviey eI WImHIgw PENTON haidgnivy
NW '87.84+8.86" *94,01+1.81° *80.49+5 32" *71.71£12.97° “74.93+8.99"
6 psu *79.8343.05" '92.75:2.07" *79.82+6.61" ©7742:11.19° | *78444.21°
12 psu “74.60:6.56" '92.06+2.68" °68.55+6.51° 82312693 | "87.82+13.78"
18 psu 84 4245 00" 89.7147.65" ©7497+8 41° °68.96+8.92" “75.55+4.46°
24 psu “72.77+7.63° °87.24+525" '80.24:12.50" '84,07+5.34' ©77.36:2191°

' { ' { o 1 Aa o -
NN uﬁmmmfﬁ'mm%mmﬁmmummgmﬂmmaatmﬁmﬂﬂw 18 %1

fdnusyudneiie (1R NiAnAEAU LFAIAMUANANTEHANAMANYNIIRE 9613t Tod

AonuIuINITe (uaneu) Nuana iy LI NuUANANTEINTHaNY peeliiad g is

o A

Hodngn
4

AN

AMUARNTY 95%

FEAUANNFDIU 95%
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(10) Twasn (Nitrate Nitrogen; NO, — N)

a 09/ = d' 9 1 s d' 1 1
1J5mm"lummmmmmﬂmm1q61gm/maawmmaaag1uqu 0.027 -
d! é qa: dyd' g; = d' 9 1 S (A a o'
0.072 mg/l FIRWANIHIUBIIN AU NTINNTEANAa 0N YTV IUDONFIIUAZA18A

G a
k4

Minszurums luasiiasunaldsine WunaldvelSunaveu Tuisuazsua lumsni

v Y 4
o o = A

1 A o @ Y A (a a Yo g’ =
11 ummumim’umgmuﬂimmhlummqwuwﬂﬂmmam ﬂammaam”lmumma

q Q

AMUIAY NW, 6 psu, 12 psu, 18 psu 1182 24 psu H1/5unas luasnegluaie0.073 - 0.116, 0.042
—0.090, 0.055 — 0.085, 0.040 — 0.070 t1az 0.039 — 0.057 mg/l MUAIAY (A1T19N 4.12 LAz NN

A 2’ = A (A a dgl o Y an %
4.10) iitosmnniinde luganaasadiSinaes nsuaz amegaiui 1dnszuaums luasiindu
e ldavu iWuwaliueuTudion losougnoend lad IasgaunidnanluadvhedawnaiiGe
Tifulwasn 18unau (Mitsch 1182 Gosselink, 2000)
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10 dndenou dindmaaea (mg/l)
nAaes | nAaes (mgM) | Inamalulney naunzIa WamH g Tilsauaa Tirlgnivy
NW 0.054:0.108 | 0.109+0.110 | °0.092+0.043 | '0.116%0.048 | °0.114£0.045 | 0.073+0.025
6 psu 0.039:0.086 | 0.05120.019 | °0.049£0.019 | "0.072:0.033 | 0.090£0.042 | 0.042:0.011
12psu | 0.048+0.095 | 0.055£0.020 | "0.063£0.021 | °0.085:+0.030 | °0.079+0.035 | 0.057+0.030
18psu | 0.027£0.032 | 0.067£0.049 | '0.04040.016 | °0.049+0.011 | "0.070+0.019 | 0.0400.022
24psu | 007230139 | 0.057£0.036 | '0.039£0.022 | "0.0550.026 | 0.04040.020 | 0.055+0.034
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fdnusynunile (uauew) Nuanaaiy tasinmuanasEnIeaiy eghditfedyRszaunnniseiu 95%
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(§8)) WeavleSanariua (Total Phosphorus; TP)

a [ qul 09; =) d' 9 1 = dl L] ]
ﬂiﬂTﬂ!W@ﬁV\lﬂiﬁVNﬁiJWU’ENHTLﬁEmL"UTq%ﬂﬂﬂaﬂﬂi\lﬂnﬂﬂﬂﬂgiusﬁﬁﬂ

Y

6.788 — 7.850 mg/l s umstiiaudfidsuaearesaniuadiaimnyanaacs Tag

ganaaoafi laTuiuFeonudn NW, 6 psu, 12 psu, 18 psu LAz 24 psu HSaleanesa

NIy agegluyIe 3.315 — 3.875, 2.585 — 3.273, 2.829 — 3.449, 2.564 — 3.275 Az 2.226 —

3.299 mg/l MUEIAD (15199 4.13 waznnd 4.11) TasTuud IdudTinaveareSanaviua
A @ < d? ' Y (Y

v7aAlIZAUANUANG I uanud T lidany

d’ ~ = 1 1 d' a 3 Qsll
WworlSeuneuanuuanaievesnnaelsuaeanesanirnualu

Y
o A

Y
1 o o 1 <] o i J [ v o w an J
hniumMsthyasznIen ANy Lgs wun llﬂ'ﬂilLmﬂﬂ%ﬂ@ﬁl%ﬂﬁuﬁlﬁWﬂi‘gﬂWﬂﬁﬂﬂ e

=\ 9 1o d' = = 1 P} = [ [l A v o w
mzuﬂuu"lwmﬂu tazolTeuMeUTEHINTHANY WU WANNUANA 1IN Tad 1A

)

naana uaduud T ludsanusufoiu
ﬂizﬁmﬁﬂ1°wmﬁﬁ1ﬂ'ﬂwam/la%’ﬁﬁyqwuﬂclmmmamﬁ"lﬁﬁ"m{uﬁﬂ
ANUAN NW, 6 psu, 12 psu, 18 psu AL 24 psu ﬁmm‘éaagﬂwﬁw 47.18 - 54.66, 53.79 — 63.51,
4830 — 57.58, 51.97 — 62.39 1@y 57.76 — 71.59% Mmua1ay drullszd@nsnimnsiia
Waﬂwa%’ﬂﬂzqﬁmiuﬂ;ﬂmamﬁﬂgﬂﬂéﬁ"lﬂimﬂnslﬂmlj HAUNZIA WINTHIGUADNUAY
Tilsauas uazyanauaulilgaie Taundeodlugaa 5197 - 64.15, 4830 — 71.59, 49.00 -
62.07, 47.18 — 63.30 1A% 53.85 — 65.52% AW (A15997 4.14 uaz N 4.12)
donvuiouanuandue sz ansammsthiarealesaiava

[ < 091 1 o 1 @ o W aa [
seninanuaNvesiude Ianuuandenueseiideddynieada TastiuuaTriuan

Y
v o A <

v Y
ganaaodd lasuindonauian 24 psu Nilsz@niammistiniavearesaianuagenii

~ Y o 3} = [ S A = 1 ] 3 dy
ganaaon lasuiudeszaunNuANY Taelia1oglusae 57.76 —  71.59% 141019
4 g’ { < -4 a o - A -4 o <
lodumnmhnianuAvaary alsuanaslsd leoou (C) inaudle M ldman (Fe')

Y

d 4
pzglition(Al) wazunafoy (Ca”) luaway oglugiveunae lane 15y FeCl, Muau fina
TieaWesanedglugldvesarsuvinaseanaznoulugdveslansoanosa 15u

2 3 I a a ! o
losnlaaila (FePo,) 1dadn (ransdninirilsiianen, 2548) Fideananeny Ye tag
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A 9 L 4 ~ A Yy Yo .
Ay (2001) ﬂﬂﬂﬁ@\?i“ﬁﬁgﬂﬂwuw%ﬂuuﬂﬂﬂﬂﬂgﬂﬂa’]llquﬂ’]ﬁjquﬂﬂﬂllﬂ\‘] (Bruguiera

E]

o o w 2} v gl {
gymnorrhiza) 10LSINZUN (Kandelia  candel) Tumstiadudeninigdad Taoldindeni

@ <] [ 1 { @ Y
JEAUANUAY 2 TEAD ﬁf] 0 psu iag 30 psu WUIN “Igﬂﬂﬂaﬁ]ﬁ“ﬁﬂ@.ﬂwx‘]ﬂWW’Jﬁ‘!Nﬂﬂﬂ!Lﬂ\‘l!Lﬁg
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o Y AN Yo y =\ < o w o c?/‘ 4
INNSLUN ‘w"lmummammmu 30 psu ﬁWNTiﬂUWUﬂW@ﬁW@iﬁﬂQ‘HZJﬂVlﬂ 97.8 % uag 88.0%
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Y o A = ~ ' A A A ' '
"lﬂﬂ 91.8% 0279.2% 1UAIAL Llagluﬂ!ﬂjﬂunﬂ8U5$WQ1Q%HQW% NUIT UAITULANAINDYN
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tﬂ' o @ [ g’ =\ ng a I~ [ o % a d’d
wesvnnisitaneanesaluiindetiu avszitluileselunisiinga Tasmwizaund
1 < Aa A = a ] o
drilsznevveanan ezgiliisutazuaaienlullsann Taseanesarzanaznouniy

1 dy [ Y a £ a A 9 c?/’ dyd a [ us/' =
squiafinazgnaadu 13 Tudu (US.EPA., 2000) dauildnaaseniilifuaumu aaiuds

awnsogagurleaesalaganiauilszinnou
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0 ddenou Wndmaana (mg/l)
nAaes | nAaed (mgM) | Inamalulney nauNZIa WamH g Tlsauaa Tirlgnivy
NW ©7.452+1.047 | 34510223 | "3.525+0.291" | '3315£0.344° | "3.875+0.225" | "3.376+0.385
6psu | “7.120£0.549 | "2.585+0.181° | 2.844+0388" | "2.800+0.240" | "3.273x0.221" | "2.700+0.295"
12psu | '6.788£0.959 | "2.849+0226" | “3.449+0275" | "3.411+0.347" | "2.829+0381° | 3.300+0.645"
18psu | '6.822£0.519 | "3.275:0389" | "3.116+0.551" | "2.574£0293" | "2.887+0.760" | "2.564=0.475"
24psu | 7.850:0438 | 280720316 | 2226£0328° | '3.299+0.555' | "2.869+0363" | "2.690+0.466"

v Y
M3199 4.14 Uszansnnnisihiaveadesanaviva

10 Usz@nsmmmsihda (%)
naaes | Inamslulwey uaNNIa WIn I Igw Tilsauaa Tirlgnivy
NW *52.95+6.75 %52.10+6.21 °54.66+8.34 °47.18+7.43 ’53.85+8.68
6 psu %63.51£3.76" | '59.83%6.25" ©60.57+3.35" | "53.79+4.69" *61.87+5.22°
12 psu °57.41£577" | ‘48.30+8.08° | 49.00+7.81° | “57.58+827" | °51.029.38"
18 psu °51.97+4.81" *54.17+8.25" 62.0745.25" | “57.30£11.86" | '62.39+6.55°
24 psu *64.15+4.48" “71.59+4.33" ©57.76+8.08° | '63.30+5.46" *65.52+7.17"
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12) ?J’é)ﬁﬁ“l/\lﬂﬁ!“l/\lﬂ (ortho — phosphate; ortho — P)
a o 3’ = d' 9 1 = dl ] ]
Usuuees IsWealaveviudenngyanaasiaunasegluyi

31 A o w Y A a o o
4897 — 5.558 mgl MnmuNIttianaINlsuuess Isdeaadiainnyanaass lag

v
o A <

ganaaodn a5 Ui uFon 1Ay NW, 6 psu, 12 psu, 18 psu uaz 24 psu HilSuna

]
= 1

005 Isvloamlamaseglugie 2.327 — 2.811, 1.929 — 2367, 2.078 — 2.518, 1.801 — 2.331 uay
1.654 — 2400 mglaud1ay (13199 4.15  uazmni 4.13) Taediuur Tdud YSuw

J A [ < dgl 1 9 (XY
aashﬂamﬂmxaﬂmmasmummmnqwu Lmuuﬂuﬂmmﬂu

Y

d' =l = 1 1 d' a o o d'
Worlseumeuanuuanalsvesnnaelsuiaess Isveamaluiim

9
[ o w 1 < o [ 1 1 v o w an
AIUNITINTATEHINANMANYDIUUTY WU flﬂ'J'llll,WIﬂ@]Nf]Eﬂ\iquEJﬁWﬂiy‘Vn\‘lﬁﬂ@] 1332

fad)}

9 L I-%) d‘ = =} U a A 1 = 1 1 =% o (%
uuﬂuu"lwmﬂu wazlelFEUNgUTEANFUANY WU UANUUANANINUNIT AN

g

Lo

ana = 9 L I-%) 1 =y v
ane memﬂuu"lwﬂmuwumaaﬂu
Y

UszanSammsihiiaees Isveamialuganaassi lasuindonnudy
NW, 6 psu, 12 psu, 18 psu #ag 24 psu UA108 114959 46.11 — 55.19, 53.67 —62.19, 49.68 — 58.55,
52.36 — 6321 1A 56.76 ~ 70.27% Mudwy dauilsza@niammsihiiaees Isvemlalu
ganaaosnilgnnar 1 Tnanielulve uaunga Weaniaquasnuas Tusauas nazganiugu
Tlgniwiiaundeegluame 50.12 — 62.70, 49.68 — 70.27, 50.36 — 63.01, 46.11 — 62.27 uag
52.33 — 63.60% MUAIAY (A15197 4.16 1AW 4.14)
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1) dndenou dindmaaea (mg/l)
naaes | naaee (mgM) | Tnamaelulve uannzIa WamHIgu Tsauaq Tair)gnity
NW 5.278+0.704 | “2.591:0209" | '2.526+0.188" | "2.444:0240™ | "2.811x0.169" | *2.327+0.309°
6 psu 5.141£0.142 | 2.01320.144% | "2.217+0312" | "2.04320.175" | "2367+0.188" | °1.929+0.227°
12psu | 5.091:0.179 | 2.080£0.165" | "2.518+0.201" | °2.490+0.253" | "2.078£0278" | *2.409+0.470"
18psu | 4.897£0376 | "2.33140297" | "2.18120385" | ’"1.801£0.205" | "2.079£0.547" | °1.801+0.335’
24psu | 555840207 | 2.07320231° | ‘1.654:0239° | '2.400:0398' | "2.095£0265 | "2.017+0.350"
a9 4.16 UszaAnsammsthiinesd Tseala
10 Usz@nsmnmsihda (%)
naaes | Tnamslulwgy uaHNZIa Wan g Tilsauag Tair)gnity
NW °50.12+7.94 %51.63+5.59 %53.0447.09 °46.1146.37 %55.19+8.50
6 psu '60.65+3.88"° | ’56.7346.06" | “60.12+3.52" | °53.67+538° | "62.19+5.98"
12 psu '58.55+5.61" | ‘49.68+7.87" 50.36+7.60° | “58.46:8.08" | 52.33+9.13"
18 psu °52.36+5.50° | *55.31+7.96" 63.0145.05" | “57.15£11.97" | “63.21+6.41°
24 psu *62.70+4.02" *70.2744.00° | *56.76+7.40° *62.27+4.99" *63.60+6.79"
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205 Isnoatvla(mg1)

NwW 6 psu 12 psu 18 psu 24 psu
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(13) 72N (Lead) Htaznoaund (Copper)

a o :l A A Y =Gl A l ] o
ﬂimmmmuazmmmmmuuﬁsmmqqgﬂmﬂaammmaﬂaglumqm

' o w % < ' a @ qul
171 0.500 — 2.658 mg/l 11A0.150 — 4.230 mg/l MUSIAY Feaztru YSua Taveniin 2
a 3’ A A Y A1 o ' o & A o
%uﬂiummwmqqgﬂmammq&lgﬂmamummﬂ’n 2 mg/l MIH019HINI191nN15U5 U

anuuTuveslanemingeldnzMuaznoauas Ui 2.6853 1ag 5.3701 g MUSAY Waw

Y
v o =

a v o a : < 1 a v J
ﬂTJH"ILﬁfJGIﬂJGIfH']Jﬂ@I (NW) Tunedrsesvuia 1,000 aerg Gﬁ\?fﬂgl‘ﬁu'ﬂ Usualanzniinasnan

9 A

~ o a 3’ a £ o Y @ o Y 09/’
Hesuniomeunudsuiagiii 1,000 aasg iN1nﬂwmiﬂszmammaﬂamwuﬂllumm

v o

2’ 1 ld‘ﬁl v o A Y Y 1
ﬂ\?ﬁ”l'ii’)ﬂ‘l!”lllﬁ3‘].|”Nﬁ')uﬂ”ﬁ]@]$ﬂ@u@Qﬂﬂuﬂ\?ﬁ'ﬁﬂﬂ‘lu?’ﬂm@%ﬂaﬂellﬂﬂiaﬁzllﬂ@ﬂﬂ']ﬂ aIu

d'd 1 1 d' oy = a d' o 9 =
VWYEANAADINUAIFINII 2 mg/l mmummniummwwuﬂﬂm (NW) nhnlemeansd

@ 1

9 Y Y [ v
msdudlouvesTanewiinmi 2 vilaegale ihaidumsiiia wu Tunnganaaesiiainzn’

=

linlasunlas uaneuatidiinaanas Ao ganaaesi lasuriuds NW, 6 psu, 12 psu, 18
psu 118z 24 psu HA1AznuRAed l1sZAUNAINI detection limit AD 0.500 mg/l (M151991 4.17)
Tuvaznlinmeauaanagad 14539 0.136 — 0.202, 0.170 — 0.387, 0.208 — 0.349, 0.245 — 0.378

1az 0.181 — 0.256 mg/l AMUAIAY (A15197 4.18)
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1) dndenou dindmaaea (mg/l)
naaes | naaee (mgM) | Tnamaelulve uannzIa WamHIgu Tsauaq Tair)gnity
NW <05 <05 <05 <05 <05 <05
6 psu 2.658+1.751 <05 <05 <05 <05 <05
12 psu 1.477+£0.262 <0.5 <0.5 <0.5 <0.5 1.069
18psu | 19131137 <0.5 <0.5 <0.5 <0.5 <0.5
24 psu 1.993+0.246 <0.5 <0.5 <0.5 <0.5 0.807
SRTRLI) uﬁmﬂ'uaémmzdamﬁmmummsgmmmﬁmdnﬁ%mswﬁ3 #
detection limit Y9INBIAUNIND 0.500 mg/l
a a e e
M1319N 4.18 1]'immVIE)ﬁ!,!mﬂlmmﬂﬁ)uuazﬁm‘nﬂam
10 indenou ndamaana (mg/l)
naaee | naaed (mgl) | Ingmelulwngy naNNZIa WamH g Tilsauaa Tidlgnivy
NW 0.150+0.070 0.147 0.155 0.136 0.143 0.202
6 psu 4.230+2.646 0.239+0.173 0.258 0.215+0.057 0.387 0.170+0.093
12 psu 2.165+0.552 0.264-+0.129 0.230+0.094 0.208+0.104 0.349+0.176 0.264+0.070
18 psu 1.527+0.371 0.273+0.138 0.345+0.201 0.378+0.227 0.245+0.173 0.364+0.097
24psu | 17990240 | 0.256+0.094 0.23140.062 0.236+0.042 0.1810.103 0.2340.119

A , : o 1 da P
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detection limit YDINDILAWNINY 0.100 mg/l
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yiany FANAADY anuilunsa-eng
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW 7.90£0.01 8.05:0.14 8.320.10 8.67+0.11
6 psu 7.89+0.08 8.15+0.29 8.42+0.33 8.65+0.14°
12 psu 7.89+0.10 8.12+0.18 8.5240.10 8.77+0.13
18 psu 7.99+0.15 7.8140.04 8.4040.22 8.79+0.06
24 psu 7.59+0.13 8.12+0.18 8.19+0.07 8.51+0.46
Tnamalulng NW 7.90+0.07 8.07+0.21 8.38+0.23 8.83+0.07
6 psu 7.74+0.12 8.19+0.07 8.35+0.13 8.25+0.14°
12 psu 7.88+0.05 8.13+0.40 8.4240.27 8.77+0.03
18 psu 8.01+0.23 8.02+0.25 8.1940.17 8.7140.20
24 psu 7.70+0.16 8.06+0.11 8.2620.09 8.63+0.21
HauNIa NW 7.97+0.03 8.05+0.13 8.34+0.15 8.7240.32
6 psu 7.6940.28 7.99+0.15 8.26+0.18 8.91+0.06°
12 psu 7.94+0.21 8.18+0.09 8.32+0.13 8.75+0.29
18 psu 7.95+0.06 7.890.10 8.18+0.10 8.86+0.13
24 psu 7.89::0.05 8.07+0.26 8.17+0.02 8.63+0.05
Wam¥gu NW 7.77+0.11 7.97+0.18 8.29+0.23 8.68+0.15
6 psu 8.50+0.93 8.13+0.06 8.20+0.13 8.710.19"
12 psu 7.97+0.04 8.14+0.26 8.24+0.18 8.720.06
18 psu 7.90+0.04 7.86+0.07 8.26+0.02 8.830.05
24 psu 7.89+0.10 8.18+0.47 8.29+0.23 8.70+0.08
Tsauas NW *7.97+0.21 7.89+0.13 8.24+0.13 8.7120.09
6 psu °7.88+0.06 7.92:0.10 8.3040.07 8.83+0.06"
12 psu °8.0620.11 8.00£0.25 8.2740.25 8.80+0.01
18 psu °7.9140.06 7.99+0.15 8.2340.25 8.810.14
24 psu *7.5240.09 8.07+0.22 8.16+0.04 8.44+0.21
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yiany FANAADY anuilunsa-eng
AoUMINARDY MUNAY MEKAY MENAY
maihdandi 3 | msihienseiie | mstniantad o
Tairgniny NW 7.90+0.08 8.00£0.14 8.260.08 8.63+0.11
6 psu 7.890.08 8.13+0.26 8.38+0.33 8.61%0.16"
12 psu 7.8840.08 8.08+0.17 8.49+0.08 8.73+0.13
18 psu 8.00£0.23 7.800.06 8.36:0.22 8.7540.07
24 psu 7.56+0.17 8.10+0.14 8.17+0.08 8.48+0.46
Tnamalulng NW 7.89+0.06 8.03+0.21 8.34+0.23 8.80£0.06
6 psu 7.75+0.13 8.17+0.04 8.32+0.12 8.21+0.14°
12 psu 7.8840.00 8.61+0.29 8.39+0.30 8.74+0.02
18 psu 7.92+0.05 7.96+0.23 8.14+0.16 8.6620.21
24 psu 7.9140.04 8.02+0.12 8.2340.08 8.5840.20
ngunzIa NW 7.97+0.02 8.0240.13 8.30+0.13 8.6840.32
6 psu 7.67+0.26 7.97+0.13 8.2240.17 8.87+0.06"
12 psu 7.91+0.20 8.14+0.08 8.2940.12 8.7120.29
18 psu 7.90+0.07 7.86+0.06 8.1540.09 8.8140.13
24 psu 7.90+0.06 8.04+0.27 8.1240.01 8.58+0.05
WamIgy NW 7.77+0.10 7.93+0.18 8.24+0.23 8.63%0.16
6 psu 7.94+0.08 8.12+0.06 8.1740.11 8.67+0.22"
12 psu 7.57+0.59 8.09+0.26 8.1940.17 8.7040.08
18 psu 7.89+0.04 7.830.06 8.2120.01 8.7840.06
24 psu 7.80+0.04 8.150.49 8.2540.21 8.6540.07
Tsauas NW 7.98+0.13 7.84+0.12 8.20£0.14 8.6940.09
6 psu 7.90+£0.06 7.91+0.10 8.26+0.08 8.78+0.06"
12 psu 8.01£0.10 7.98+0.25 8.2340.25 8.7840.04
18 psu 7.56+0.15 7.95+0.15 8.18+0.24 8.77+0.13
24 psu 7.65+0.29 8.04+0.19 8.130.03 8.4040.18
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(2) ANNANVDIAY (salinity)
< Aa qu’ a Z 1 1
ANUANVOIAUTUUY (0-10 F3.) LAZAUTUAN (10-20 HH.) NOUNITNAADY

Y 1 9
ihtiaindeluganaaseildinimindediaioglugie 1.10-2.30 1az 1.15-1.95 psu awd ey
@ o :1 = qul qul 1 I a A dgl A AN Yo :’ =
Moraimstinialiudens 9 53 WU ANUANVBIANLMITY Ao ganaasil Idsutiude

Y

NW, 6 psu, 12 psu, 18 psu 8¢ 24 psu AAIANUANYBIAUFUDUDY U 4.05-4.45, 4.15-4.65,
4.35-4.65, 4.45-4.95 1% 4.95-5.50 psu MNEIAY HATAUTUE19DE 1UFIN 4.40-4.85, 4.90-5.15,
5.00-5.25, 5.15-5.50 LA 5.75-6.15 psu AIUAIAY (AT 4.21 LAZAI519N 4.22)
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yiany YANAADI ANUAN (psu)
foUMINARDI Meriag MK MEHag
msihdiansai 3 | msihdanseiie | msihdansai o
Tairgniny NW *1.15£0.07 2.40+0.42 3.20+0.71 4.45£0.21
6 psu °1.40+0.14 2.65+0.21 3.30+0.42 4254021
12 psu °1.40+0.28 2.80+0.42 3.5540.92 4.35+0.21
18 psu *1.80-0.00 3.35+0.64 3.75+0.64 4.45+0.49
24 psu *1.90+0.28 3.45+0.49 4.35+1.20 4.95+0.21
Tnamalulng NW °1.10+0.14 2.30+0.28 3.15+0.78 4152021
6 psu °1.45+0.07 2.85+1.06 3.4540.49 4.30+0.14
12 psu *1.35+0.35 2.85+0.35 3.80+0.71 4.65+0.21
18 psu ®1.65£0.21 3.20+0.71 3.90+1.13 4.70+0.14
24 psu 2.20+0.28 3.90+0.71 4.15+1.77 5.15+0.64
ngunzIa NW °1.3540.07 2.400.28 3.25+0.64 4.05+0.35
6 psu *1.55+0.07 2.40£0.42 3.40+0.42 4.15+0.35
12 psu *1.60+0.14 2.95+0.49 3.90+0.71 4.60+0.14
18 psu °1.60+0.28 3.45+0.92 4.10+1.98 4.95+0.21
24 psu 925+0.07 3.95+0.35 4.20+1.27 5.00+0.99
WamIgy NW °1.30+0.14 2.50+0.42 3.40+0.71 4.10+0.28
6 psu *1.65+0.21 2.75+0.21 3.70+0.57 4.1540.35
12 psu *1.60+0.14 2.80+0.42 3.80+0.99 4.25+0.35
18 psu °1.80+0.14 3.300.28 4.00+1.70 4.55+0.49
24 psu *2.30+0.14 3.80+0.99 4.40+1.70 5.30+0.28
Tsauas NW *1.40+0.00 2.15+0.35 3.30+0.71 °4.15+0.21
6 psu *1.65+0.07 2.70:0.42 3.40+0.57 °4.65+0.35
12 psu *1.5040.28 3.0520.49 3.85+1.06 °4.65+0.21
18 psu °1.75£0.21 3.6020.57 3.9541.48 °4.65+0.35
24 psu *2.25+0.07 3.90+0.42 4.55+0.78 *5.50+0.14
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yiany YANAADI ANUAN (psu)
foUMINARDI Meriag MK MEHag

methifansafi s | msihdandafie | msihianda

Tairgniny NW 1.30£0.14 ©2.3520.35 3.45+0.78 ©4.60+0.14
6 psu 1.20+0.14 " 2.65+0.21 3.7540.35 ™ 4.90+0.14

12 psu 1.5040.28 ®3.300.42 4.10+0.85 * 5.00£0.28

18 psu 1.55+0.07 *3.75+0.21 4.45+0.35 °5.15+0.21

24 psu 1.70+0.28 *3.95+0.49 4.85+1.20 *5.80+0.14

Tnamalulng NW 1.35£0.07 2.35+0.21 3.00+0.14 ©4.45+021
6 psu 1.150.07 3.35+1.06 4.00+0.42 ™ 4.95+0.21

12 psu 1.45+0.35 3.35+0.35 4.30+0.71 5204028

18 psu 1.55+0.21 3.55+0.21 4.40+1.13 © 5.2540.07

24 psu 1.75+0.35 4.20+0.28 4.70+1.70 *5.75+0.35

ngunzIa NW 1.4540.07 2.4540.35 3.35+0.64 © 4.40+0.28
6 psu 1.35+0.07 2.90:£0.42 4.10+0.57 * 4.90+0.28

12 psu 1.65+0.07 3.5020.42 4.35+0.64 *5.15+0.21

18 psu 1.45+0.35 3.70+0.57 4.65+1.77 ® 5454021

24 psu 1.70+0.42 4.05+0.21 4.70+1.27 *6.00+0.28

WamIgy NW 1.40+0.14 2.55+0.49 3.55+0.78 *4.75£0.21
6 psu 1.40+0.14 3.35+0.35 4.200.57 *4.95+0.35

12 psu 1.65+0.07 3.70£0.28 4.30+0.99 ®5.25+0.35

18 psu 1.60+0.14 3.80+0.28 4.60+1.41 * 5.40+0.14

24 psu 1.95+0.49 3.75+0.92 4.85+1.91 *6.05£0.21

Tsauas NW 1.55+0.07 °2.2040.28 3.3540.78 ©4.85+0.21
6 psu 1.45+0.07 *3.3040.57 3.95+0.49 ™ 5.15+0.35

12 psu 1.5540.21 * 3604057 4.35%1.06 " 5.20+0.14

18 psu 1.6040.28 *3.8540.21 4.50%1.41 ®5.5040.14

24 psu 1.90+0.14 *3.95+0.35 5.05+0.64 *6.15+0.07
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3) M3 Inihvesdu (conductivity)

My IWfvesduFuny 0-10 %1) uazAuUFUAI (1020 FU) nOU

Y
@ o A A1 1

Y 1
minaaeiiainde luganaassildiniaindetinioglusie 3.83-6.49 uaz 4.09-5.35

G

k4 9 4
3 ' o

mS/em AWAY Mevdanisthaindeia o afe wuh msi Iihvesduiisigediu fe
slgﬂwﬂamﬁllé’%uﬁnﬁﬂ NW, 6 psu, 12 psu, 18 psu L1a% 24 psu ﬁﬁwmsﬁﬂﬂﬂwmﬁu%uuuagj
11919 9.22-9.66, 9.60-10.37, 10.39-10.87, 10.97-11.44 1ag 12.07-18.51 mS/cm AUAIAY LAY
am?uamgnu«m 9.46-9.75, 10.37-10.87, 10.81-11.02, 10.98-11.98 itz 12.70-13.00 mS/cm
AR (1519 4.23 1azms it 4.24) Faornmsnaaeanu Auduuuiiainsiiliihd

9 ] 4 Y Y
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yiany YANAAD m31 W (mS/em)
foUMINARDI Meriag MK MEHag
msihdiansai 3 | msihdanseiie | msihdansai o
Tairgniny NW 3.89+0.33 °4.49+0.54 °6.1521.00 9.62+0.52
6 psu 4.54+0.45 *4.85+0.23 °6.44+0.61 °9.95+0.84
12 psu 3.94+1.17 *°5.44+0.45 °6.88+0.33 *10.44+0.30
18 psu 5.43+0.20 5954043 7 68+0.79 ®11.41+0.24
24 psu 6.27+0.67 °6.85+0.43 ’8.97+0.40 12.20+0.46
Tnamalulng NW 3.95+0.24 4.67+0.59 °6.16:£0.69 ‘9.32+0.47
6 psu *4.85+0.23 5.0140.33 *6.45+£0.48 “9.60+0.39
12 psu *4.03+0.83 5.63+0.54 *7 46+0.74 *10.61+0.40
18 psu ©5.5240.52 5.79+0.62 8.00+0.49 ©10.97+0.17
24 psu 6.11+0.52 6.89+0.64 %9.15+0.56 *12.07+0.72
ngunzIa NW 3.8341.01 °4.7620.30 96.1120.61 °9.22+0.46
6 psu 4.69+0.62 *4.83+0.44 “6.630.59 °9.880.28
12 psu 4.24+0.99 *°5.61-+0.40 *7.57+0.40 *10.39+0.41
18 psu 5.93+0.45 ©6.01£0.24 *8.10+0.45 ®11.36+0.54
24 psu 6.49+0.54 ’6.84+0.52 “9.00+0.47 12.48+0.71
WamIgy NW 4.95+0.42 4.81+0.47 °6.01+0.33 °9.66+0.25
6 psu 4.95+0.42 *5,0740.26 *6.45+0.71 *10.20+0.39
12 psu 4.00+1.26 *5.61+0.47 *7 48+0.52 *10.42+0.47
18 psu 5.6140.32 ©5.9740.44 *8.07+1.15 ®11.300.49
24 psu 6.40+0.63 ’6.95+0.23 '9.45+0.57 *12.47£0.73
Tsauas NW 4.43+0.44 °4,78+0.61 °5.96=0.26 99.45+0.29
6 psu 5.35+0.71 °4.9740.21 *6.47+0.63 “10.37+0.45
12 psu 5.4140.34 °5.5040.55 *7 4240.47 *10.87+0.40
18 psu 5.2840.41 5.98+0.34 g 11+1.15 °11.44%0.46
24 psu 6.12+0.99 ’6.97+0.44 ‘9.38+0.38 *12.51+0.38

o o s .4 o ' ' < oo P Aw o o A o
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yiany YANAAD m31 W (mS/em)
AOUMINAGDY Manas Manas Manas

msihdiansai 3 | msihdanssii6 | msihdansed

Tairgniny NW 4.09+0.33 4.28+0.24 ©6.26+1.01 *9.73+0.54
6 psu 4.33+0.45 °4.90+0.16 * 6.83+0.41 ® 10.40+0.77

12 psu 4.78+0.16 °5.38+0.25 * 7.360.43 °10.8740.28

18 psu 4.860.13 °6.11+0.20 *8.13+0.72 °10.98+0.14

24 psu 5.15+0.10 '6.99+0.04 19.77+0.26 *12.70+0.46

Tnamalulng NW 4.14+0.26 ©4.150.10 € 6.24+0.66 9.60+0.49
6 psu 4.18+0.14 *5.2440.30 ™ 6.89+0.31 ' 10.43+0.35

12 psu 4.45+0.82 *5.50+0.35 *7.9140.81 °10.96+0.18

18 psu 4.93+0.26 *5.93+0.41 ® 8 45+0.57 ®11.10£0.30

24 psu 5.35+0.19 *7.11£0.33 *9.65+0.60 *12.73£0.66

HauNIa NW 4.19+0.78 ©4.83+0.40 ¢ 6.26+0.64 19.46+0.58
6 psu 4.47+0.64 ©5.07+0.21 “7.03+0.59 ' 10.37+0.30
12 psu 4.76+0.25 *5.9940.37 *7.90+0.35 " 10.8140.27
18 psu 4.92+0.19 *6.16+0.03 *8.59+0.42 * 11.89+0.49

24 psu 5.16+0.07 *7.00£0.29 *9.47+0.52 *12.8140.42

Wam¥gu NW 4.17+0.16 4.91+0.62 %6.44+0.06 ©9.68+0.33
6 psu 4.72+0.40 5.54+0.30 “7.1240.59 *10.47+0.30
12 psu 4.79+0.14 5.81+0.32 * 7.88+0.35 * 11.020.47
18 psu 5.02+0.36 6.37+0.45 * 8.83+0.53 * 11.80+0.49

24 psu 5334031 6.48+0.14 “9.81+0.32 * 12.92+0.80

Tilsauna NW 4.64+0.43 4,18+0.10 ¢6.12+0.25 19.75+0.24
6 psu 4.95+0.15 £5.3540.37 “ 6.85+0.38 10.8740.30

12 psu 4.71£0.06 * 5.93:0.54 * 7.8940.49 11.00+0.43

18 psu 5.0440.33 ®6.4340.07 “ 8624117 °11.98+0.40

24 psu 5.29+0.14 *7.07+0.30 *10.05+0.33 *13.00+0.36

winomg  Susmesenguyudioiie @uade) Auandiesiu uaasnnuuendsziIaNuANveninde  sdnihvedidnyiisedy
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@ Ysmnamnaeymaduuazilszinniisedu (partice size distribution and soil
texture)
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a 1 ~ ~ A & Aa [ a 1Y
AUTIUM T (clay loam) HAZHVNEANAADINITUAUTIY (loam) TABAUFULY (0-10 w1.)
a o =~ il J . a ~ o
HazAUFUaIe (10-20 #3.) Tidesidudnsie (sand) 51001l (silt) wazAumiien (clay) Auuils
v 4 v
Turani1e oglugie 24-43, 28-44 nag 21-37% awd1ay menasmsthiaiudensan 3, 6
1 [ dy a ] [ [ A [ 3 a 1 =\ =\
uag 9 wu anvuzteauluganaaesdulvg binJdeunilas Senuiludusumiien nagil
] c?/l A J a 1 =} Jd < 4 a =\ 1 1
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v Y 9
M9 4.25 ﬂ'53Jmmjumauﬂwﬂﬂuuazgﬁ@ﬂummﬂu%’uuu (0-10 =51.)

&3

Ay | yAnaaes floUNINAAY mevdimsthiandai 3 mendimathiansad 6 mendamsthiansa o
Y%sand Yosilt Y%clay Y%sand Yosilt Y%clay Yosand Yosilt Y%clay Yosand Yosilt Y%clay
ioa ioau ioa ioa
lainfgaviy | Nw 27 38 35 29 38 33 34 36 30 34 36 30
AuTIUMiie (clay loam) AUTIUHIET (clay loam) AuTIUMilen (clay loam) AuTumiien (clay loam)
6 psu 29 40 31 33 38 29 33 39 28 33 37 30
AuTIUHMiie (clay loam) AUTIUWIUB (clay loam) AuTIUMiled (clay loam) AuTIumiien (clay loam)
12 psu 28 43 29 32 39 29 34 38 28 36 35 29
AuTIUMiien (clay loam) AUTIUHIE7 (clay loam) AU IUHileD (clay loam) Ausaumiien (clay loam)
18 psu 41 28 31 39 28 33 32 36 32 28 41 31
AU (clay loam) AUITIUNIIET (clay loam) AU Mo (clay loam) Ausaumiien (clay loam)
24 psu 43 36 21 42 35 23 40 30 30 43 27 30
AUTIU (loam) AUTIU (loam) AU (clay loam) AUIIUNTIED (clay loam)
Tnama NwW 24 39 37 26 37 37 35 35 30 31 37 32
lulvgy Aus MK te (clay loam) A3 UK (clay loam) AuIITET (clay loam) AU MK Te (clay loam)
6 psu 33 31 36 31 36 33 31 39 30 31 35 34
AugIUm e (clay loam) AuTIUNTY) (clay loam) AUIIUNIIEY (clay loam) Augam e (clay loam)
12 psu 29 40 31 30 37 33 41 33 26 43 34 23
AugaImHe (clay loam) AUIIUN LYY (clay loam) A137U (loam) AUTIU (loam)
18 psu 37 34 29 40 33 27 32 38 30 31 39 30
AU (clay loam) AUTI (loam) AU (clay loam) AuTUm e (clay loam)
24 psu 40 37 23 44 31 25 42 32 26 45 32 23
AU (loam) AU (loam) AU (loam) AUTIU (loam)
uaunzia NW 31 36 33 29 2 29 32 34 34 31 39 30
Ao (clay loam) AusAUHNiIeT (clay loam) AU UKl (clay loam) Ao (clay loam)
6 psu 32 35 33 30 41 29 34 30 36 35 24 41
AuTIUMiie (clay loam) AUTIUHIET (clay loam) AuTIUMiled (clay loam) AuTIUMiie (clay loam)
12 psu 27 44 29 29 42 29 32 44 24 31 46 23
AuTIUMiie (clay loam) AUTIUHIET (clay loam) AUIIU (loam) AUTIU (loam)
18 psu 38 32 30 36 35 29 31 38 31 32 38 30
AT (clay loam) AUTIUNIIET (clay loam) AT (clay loam) AUTIUHMi7 (clay loam)
24 psu 35 36 29 39 33 28 31 37 32 32 34 34
AUTIUMi7 (clay loam) AUTIUNIIET (clay loam) AT (clay loam) AT (clay loam)




M Y 9
M3199 4.25 (s10) US1uvUIAOYNIAAULAZIHDAUYDIAUTULY (0-10 Wu.)
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yilans | yAanaaes floun1INAaeg mendamsthiiandai 3 mendamsthiiandai 6 mendamsthiiandaii o
Ysand Yosilt Yclay Ysand Yosilt Y%clay Y%sand Yosilt Yclay Y%sand Yosilt Yclay
ioa ioau ioa ioa

Wam NW 29 40 31 34 37 29 34 36 30 34 34 32
Hagu AU (clay loam) AUsIUNiLT (clay loam) AuTUNiie (clay loam) AuTIUNiie (clay loam)
6 psu 27 38 35 34 35 31 29 35 36 32 32 36
AUTIUHTED (clay loam) AUIIUH T (clay loam) AUTIUHTHED (clay loam) AUTIUHTHED (clay loam)

12 psu 29 40 Sal 33 38 29, 29 39 32 33 36 31
AugaIm e (clay loam) Aus UMY (clay loam) AugIum e (clay loam) AT (clay loam)

18 psu 35 32 33 37 32 31 29 41 30 29 37 34
AUTIUHTHED (clay loam) AUI T (clay loam) AUTIUHTED (clay loam) AusUmtlen (clay loam)

24 psu 35 35 30 36 35 29 29 37 34 27 36 37
AUTIUMLE (clay loam) AU (clay loam) AUt (clay loam) AuUmtien (clay loam)

Tlsanaa NW 27 38 35 29 36 35 31 37 32 36 32 32
AUTIUHHEY (clay loam) AUIIMHTY (clay loam) AUTIUHTHED (clay loam) AUTIUHTED (clay loam)

6 psu 27 37 36 31 33 34 31 33 36 31 29 40
AT (clay loam) AUTIUNI7 (clay loam) AT (clay loam) AUTIUHMiE7 (clay loam)

12 psu 33 38 29 31 38 31 30 38 32 31 39 30
AU (clay loam) AUTIUNIBT (clay loam) AU (clay loam) AUTIUHMi7 (clay loam)

18 psu 39 32 29 42 27 31 31 37 32 30 38 32
AUTIUNMTB7 (clay loam) AUTIUNIBT (clay loam) AUTIUHMi7 (clay loam) AUTIUHMi7 (clay loam)

24 psu 38 31 31 33 38 29 29 41 30 29 37 34

a4 o
AUTIUNIUYI (clay loam)

— o
AUIIUYUY (clay loam)

a s o
AUIIUVIUYD (clay loam)

a s o
AUITIUVIUYD (clay loam)
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yilans | yAanaaes floun1INAaeg mendamsthiiandai 3 mendamsthiiandai 6 mendamathiiandaii o
Y%sand Yosilt Y%clay Y%sand Yosilt Y%clay Yosand Yosilt Yclay Yosand Yosilt Y%clay
ioa ioau ioa ioa

Tairigniis NW 35 32 33 34 32 34 33 38 29 33 37 30
AuTUNiie (clay loam) AUsIUNiLT (clay loam) AuTIUNiIe (clay loam) AUTIUNiI7 (clay loam)

6 psu 32 37 31 32 35 33 32 39 29 33 34 33
AUTIUHTED (clay loam) AUIIUH T (clay loam) AUTIUHTHED (clay loam) AUTIUHTHED (clay loam)

12 psu 32 37 Sal 34 34 32 33 38 29 33 36 31
AugaIm e (clay loam) Aus UMY (clay loam) AugIum e (clay loam) AT (clay loam)

18 psu 38 33 29 37 i 32 30 41 29 34 35 31
AUTIUHTHED (clay loam) AUI T (clay loam) AUTIUHTED (clay loam) AusUmtlen (clay loam)

24 psu 42 29 29 37 36 27 39 32 29 37 34 29
AUTIUMLE (clay loam) AT (loam) AUt (clay loam) AuUmtien (clay loam)

Tnanma NW 32 35 33 30 37 33 85 36 29 29 40 31
alﬂalﬂi},l' AUTIUHHEY (clay loam) AUIIMHTY (clay loam) AUTIUHTED (clay loam) AUTIUHTED (clay loam)
6 psu 27 42 31 34 31 35 30 38 32 33 38 29
AT (clay loam) AUTIUNI7 (clay loam) AT (clay loam) AUTIUHMiE7 (clay loam)

12 psu 33 32 35 33 38 29 34 35 31 35 34 31
AU (clay loam) AUTIUNIBT (clay loam) AU (clay loam) AUTIUHMi7 (clay loam)

18 psu 36 37 27 33 38 29 33 36 31 33 34 33
AUTIU (loam) AUTIUNIBT (clay loam) AUTIUHMie7 (clay loam) AUTIUHMi7 (clay loam)

24 psu 39 34 27 36 33 31 37 33 30 39 34 27

AUTIU (loam) AUTIUNIIBA (clay loam) AU UM (clay loam) AUTIU (loam)

uganzta NW 30 35 35 31 39 31 30 34 36 33 33 34
AU (clay loam) AUTIUNIIET (clay loam) AUTIUHME7 (clay loam) AT (clay loam)

6 psu 33 36 31 32 36 32 32 38 30 33 31 36
AT (clay loam) AUTIUHIIET (clay loam) AT (clay loam) AT (clay loam)

12 psu 32 39 29 34 33 33 35 38 27 32 36 32
AuTIUNiIe (clay loam) AUsIUHNileT (clay loam) AUTIU (loam) AuTIUNiIe (clay loam)

18 psu 33 35 32 34 37 29 32 38 30 32 36 32
AUTIUNiIe (clay loam) AUsIUNiLeT (clay loam) AuTIUNiIe (clay loam) AuTIUNiIe7 (clay loam)

24 psu 34 35 31 37 32 31 32 40 28 34 37 29
AuTIUNiie (clay loam) AusIUNileT (clay loam) AuTUNiie (clay loam) AuTIUNiie (clay loam)
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M13199 4.26 (F19) US1uVUIAOYNIAAULAZIHDAUYDIAUTUAN (10-20 FW.)
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o
[

yilans | yanaaes floun1INAaeg mendamsthiiandai 3 menmdamsthiiandaii 6 mendamathiiandaii o
Ysand Yosilt Yclay Ysand Yosilt Y%clay Y%sand Yosilt Yclay Y%sand Yosilt Yclay
ioa ioau ioa ioa

Wam NW 35 34 31 32 37 31 31 39 30 31 34 35
g AUTIUHMi7 (clay loam) AUTIUNIIET (clay loam) Ausaumiien (clay loam) Ausaumiien (clay loam)
6 psu 35 33 32 32 38 30 30 38 32 29 38 33
AT (clay loam) AUTIUNIIBA (clay loam) AUTIUHM7 (clay loam) AT (clay loam)

12 psu 30 40 30 31 39 30 33 37 30 31 41 28
AuTIUMiien (clay loam) AUTIUHNIIE7 (clay loam) AU (clay loam) Ausaumiien (clay loam)

18 psu 35 35 30 33 37 30 33 38 29 32 36 32
AuTmUmiien (clay loam) AUTIUHNII7 (clay loam) AU (clay loam) Ausaumiien (clay loam)

24 psu 39 29 32 39 31 30 30 39 31 31 36 33
AUIIUMHE (clay loam) AU (clay loam) AUt (clay loam) AusUmtien (clay loam)

Tilsanaa NW 33 36 31 31 34 35 35 34 31 31 35 34
AUTIUHHEY (clay loam) AuIIMTE (clay loam) AUTIUHTED (clay loam) AUITIUHTED (clay loam)

6 psu 32 33 35 30 39 31 33 35 32 30 36 34
Augam e (clay loam) AU N7 (clay loam) Augaum e (clay loam) Augaum e (clay loam)

12 psu 32 39 29 32 41 2 33 36 31 30 37 33
AuTIUHe) (clay loam) ANIIU (loam) AUIIU T (clay loam) Augaum e (clay loam)

18 psu 33 35 32 36 32 32 32 38 30 32 36 32
AU (clay loam) AU (clay loam) AU UMt (clay loam) AuUm e (clay loam)

24 psu 37 33 30 34 35 31 34 36 30 31 38 31

AuTIUmiien (clay loam)

AU U] (clay loam)

a a
AUITIUVIUYY (clay loam)

a A
AUTIUVIUYY (clay loam)
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5) auﬂ%ﬂﬁ'ﬂqﬂluau (organic matter; OM)
4 Y
Ysnudunieiagluauduuy (0-10 ¥u.) uazAUFUAI (10-20 FW.) Ao
o w 3’ = AQ Yo o :j A A 1 ]
msnaasatiniaiuds luganaaeanlminiaindeiaiegluegi 1.552-3.674 1az 1.960-
9y 9 9
3.663% audwy Menasmaiaiudens 9 ase wu Usadunieiagluaudiuu Ty

dgj A A Yo g‘ = =W a
gIVU D Gljﬂ‘ﬂﬂa’f]ﬂ‘i/]llﬂiﬂu”llﬁﬂ NW, 6 psu, 12 psu, 18 psu Lag 24 psu umlsuw

A v

aunseiag luAudunueglugig 3.213-4.928, 2.890-4.817, 3.069-3.873, 3.311-4.811 uay

3.459-4.871% MUY HazAUTUA190E 1UTI 1.956-4.296, 2.842-4.467, 2.169-3.882, 2.564-

Yo 1

4.415 1Az 2.696-4.186 MU WU Famasnandulvaiianuuanasedslitied g nedna
c?/‘ 1 <} g’ a 1 3 o ] { {
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ALY 95%
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PHANY EANAaa AURAYNMIASANDIUNIYING (%)
fouMINARDI Merag MK MEHag
e w4 e o 4 e w4
NMIVIVAATIN 3 MIVIVAAITIN 6 MIVIVAATIN 9
Tairgniny NW 2.8340.131 "0.528+0.341 "_1.510£0.542 "1.363+0.889
6 psu 3.361+0.210 ™2.305+0.391° .3.94940.274 "3.096+0.785
12 psu 2.560+0.127 "™1.798+0.187 ".1.429+0.048" "0.787+0.557°
18 psu 2.312+0.737 “1.31420.016° °-1.286+0.906" 1.871£1.033
24 psu 2.743+0.25 "3318+0.118" "°.2.989+0.715" "1.799+0.587%
Tnamalulng NW 2.790+0.326 '1.457+0.636 "-3.5830.507 ™3,747+0.434
6 psu 2.475+0.376 "1.453+0.825" Y2.115+1.254 ™1.597+0.946
12 psu 2.749+0.519 "2.367+0.078 "-3.757+0.868° "2 460+0.024"
18 psu 2.838+0.394 "2.337+0.909" "-3.969+0.568" ™3.605+0.218
24 psu 1.55240.111 "3.560+0.315" "-3.071+0.189" "2.656+0.563"
waunzia NW 3.11940.272 ".12740.117 275740816 "2.557+1.418
6 psu 3.510+0.142 "0.5800.390° "-2.613+0.202 "1.984+0.543
12 psu 2.695+0.064 "0.817+0.349 "2.114+0.503" ".671£0.150™
18 psu 2.846+0.656 ™0.515+0.866" "1.401+0.142" "1.690+0.803
24 psu 3.364:0.350 "0.302+0.712° *-1.79140.130" "1.585+0.303°
WamH gy NW 2.432+0.437 "2.499+0.771 ".3.17120.849 ™1.725+0.407
6 psu 3.263+0.207 "0.353+0.640° . 1.865+0.489 "™1.139+0.537
12 psu 2.516+0.189 "1.412+0.259 ¥.1.092+0.186" "0.987+0.180™
18 psu 3.674+0.653 "0.795+0.970° ".2.554+0.493" ™1.39620.036
24 psu 2.266+0.671 "2.607+1.087" ".3.12240.358" ™3.119+0.192°
Tsauas NW 3.263+0.207 "2.030+0.555 ™.2.951+0.656 "2.586+0.308
6 psu 2.741%0.130 "2.551+£0.218" ".3.035+0.079 ".559+0.068
12 psu 3.620+0.702 ".021+1.107 "0 47540.465" "1.70740.311%
18 psu 3.467+0.495 "3.645+0.600" "5.030£0.045" "2.534+1.188
24 psu 1.85740.232 "2.706+0.393" "*_1.885+0.096" "1.22740.064°
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yiany YANAAD AunaEmIazausUNIoTag (%)
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW 2.516+0.189 ™2.471£0.105° | ™*-3.887+0.334° "3.196+2.355
6 psu 2.931+0.398 " 0.52940.610 " 353£0.416 "3.197+1.018
12 psu 2.702+0.452 ®0.561£0.244" *-1.260+0.621 " 1.879+1.082
18 psu 2.472+0.251 ™222540.075° | "*-2.697+0.621 " " 2.247+0.605
24 psu 2.84240.525 ™ 0.573£0.103 " | "™-1.075+0.607" " 1.483+0.628
Tnamalulng NW 2.695+0.064 "0.279£0.265 % | " -2.648+0.482° "2.936+0.489
6 psu 3.070+0.203 * -0.095+0.002 -1.445+0.921 1.3121.245
12 psu 2.927+0.133 " 0.686+0.421"° ".2.7730.440 ° "2.928+0.518
18 psu 2.977+0.334 ¥ .0.461+0.145° | "-1.490+0.225" " 1.538+0.795
24 psu 2.608+0.319 Y1.42140.470° "-2.857+0.468"° " 2.807+0.693
ANz NW 2.696+0.193 ".1.06540.306° | *-0.573+0.044° " 0.898+0.039
6 psu 2.886:0.462 ™ 0.828+0.608 ¥ 2.792+0.707 "2.0050.429
12 psu 2.696+0.193 " 1.06540.306" | "*-0.720+0.061" " 1.258+0.353
18 psu 2.521+0.441 " 0.840+0.232" | "™°-2.267+0.105" " 1.927+0.239
24 psu 2.927+0.133 023140326 | ™-1.820+0.009° " 1.91120.399
Wam¥gu NW 2.303+0.491 "0.261+0.871™ | "-1.165+0.053" "1.765+0.259
6 psu 3.663+0.217 " -0.780+0.547 "-1.815+0.903 " 1.863+0.971
12 psu 2.743+0.259 " 0.520+0.052 " ".1.222+0.030" " 1.469+0.095
18 psu 2.741£0.130 Y0.330£0.208 ¢ "-1.400+0.507 " " 1.591+0.038
24 psu 2.339+0.062 " 1.377+0.230° 2.621+0.396" " 1.602+0.089
Tsauas NW 2.977+0.334 ™ 0.843+0.629" | "-2.017+0.870" "2.12541.023
6 psu 2.975+0.200 " 10.585+0.272 "-2.313+0.249 "3.221+0.161
12 psu 3.26340.207 " -0.38240.405 " ".1.438+0.295" " 1.869+0.632
18 psu 2.793+0.457 ™ 5.08040.041 " "3.553+0.631° " 3.094+0.611
24 psu 1.960+0.352 ™ 2.857+0.848" 2.73540.316° "2.104+1.734
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(6) Tulastounavinalu@y (total nitrogen; TN)
Y Y Y
UsualuTasnunanualuauduuu (0-10 3. vazAuFuaId (10-20 .
1 o @ :l = d‘ Yo @ 09/ = A [} [
neumInaaeiiaindsluganaassnlgtiniatinds Jareglusae 1.015-1.760 uag 0.915-
Y Y Y
1.475 mg/g dry weight MUS1AD Menainstiatudons 9 ase wun Usualulaswu

o a a v 2 a Ay Yo o
%QWN@ﬂUﬂummﬂuuﬁwu 1) %ﬂmﬂa@\?‘ﬂklﬂﬁﬂunﬁﬂ NW, 6 psu, 12 psu, 18 psu Lag 24

U 9

e
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psu N5 luTasnunaiuavesaudunueglusig 1.380-1.565, 1.265-1.710, 1.325-1.940,
1.495-1.695 1A 1.410-1.840 mg/g dry weight @IUA1AL uazﬁu%udnagﬂwﬁn 1.110-1.405,
1.065-1.495, 1.310-1.735, 1.365-1.550 a2 1.125-1.705 mg/g dry wt. A& IR Faadanan
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Biiany FANAADY mmasmsazailasouimin (mg/g dry weight)
foUNINAADY Marias Manas Manas
msthtansi 3 | msthdandsiie | msthtand o
Tairgniny NW 1.745+0.134 -0.250+0.014° 0.055:0.346 0.0150.120
6 psu 1.695+0.021 -0.235+0.078" -0.005+0.233 0.255+0.021
12 psu 1.690+0.042 -0.065+0.134 0.010+0.523 -0.225+0.318
18 psu 1.685+0.134 -0.165+0.035 -0.050+0.382 0.225+0.177
24 psu 1.485+0.106 0.045+0.064" -0.050+0.297 0.360+0.255
Tnamalulng NW 1.385+0.049 0.26540.049" -0.130+0.255 -0.135+0.191
6 psu 1.335+0.064 0.215+0.134" 0.125+0.276 -0.360::0.000
12 psu 1.510+0.085 -0.095+0.106 0.090+0.410 -0.180+0.297
18 psu 1.245+0.049 0.305+0.361 0.045+0.092 -0.075+0.148
24 psu 1.170+£0.057 0.425+0.191" 0.040+0.523 -0.225+0.318
uaNnzia NW 1.165+0.064 " 0.32540.021° "-0.060+0.028 "0.030+0.014
6 psu 1.390+0.057 0.135+0.021° -0.025+0.304 -0.235+0.460
12 psu 1.505+0.064 '0.1800.028 -0.280+0.325 0.175+0.262
18 psu 1.550+0.042 "-0.180+0.057 "0.120+0.014 "0.005+0.007
24 psu 1.540+0.017 *.0.110£0.212° 0.035+0.134 0.030+0.042
WamIgy NW 1.475+0.049 0.285+0.064 " -0.330+0.269 0.085+0.247
6 psu 1.415+0.064 -0.030£0.000" -0.005+0.021 0.075+0.163
12 psu 1.530+0.028 0.060+0.226 0.0000.113 0.350+0.283
18 psu 1.015+0.02 0.330+0.297 0.155+0.544 0.160+0.170
24 psu 1.155+0.092 "0.615+0.205" *-0.210+0.071 "-0.025+0.064
Tilsauas NW 1.655+0.092 0,0150.247" -0.215+0.007 -0.075+0.092
6 psu 1.760+0.071 -0.260+0.14" 0.210+0.127 -0.025+0.163
12 psu 1.365+0.078 0.120+0.396 -0.15540.219 0.250+0.240
18 psu 1.465+0.035 -0.0950.092 0.145+0.035 0.080+0.014
24 psu 1.645+0.134 -0.225+0.007° 0.130+0.368 0.120+0.311
e SR INEISINguyNTeile () fuand1af naasnnuuand sz e RLve N A sdfiiedh Sayitszdu
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FHANY FANAADY ﬂ'm"?;ﬂmsazau"!uimmuﬁv’wuﬂ (mg/g)
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o

Tairgniny NW 1.195+0.035 0.040:£0.127 0.055:0.148 0.115£0.120
6 psu 1.205+0.049 0.075+0.078 0.130+0.071"° 0.035+0.134

12 psu 1.280+0.014 0.050-+0.099 -0.015+0.148 % 0.035+0.148

18 psu 1.22540.021 0.000+0.113 0.220+0.269 -0.035+0.078

24 psu 1.185+0.021 0.095+0.064 " 0.0250.007 0.400+0.339

Tnamalulng NW 1.240+0.042 -0.220+0.283 0.4400.368 -0.185+0.219
6 psu 1.115+0.092 0.040+0.255 0.240+0.184 -0.305+0.092

12 psu 1.130+0.057 -0.090+0.226 0.390-+0.099 -0.120+0.311

18 psu 1.015+0.035 0.110+0.099 0.215+0.064 0.090+0.438
24 psu 0.915+0.092 " 0.33540.021° " 0.335+0.346 " -0.460+0.099

HauNIa NW 1.040+0.028 0.260-+0.099 ®.0.050+0.028 -0.140+0.184
6 psu 1.0950.035 0.475+0.148 °-0.230+0.000" -0.275+0.304

12 psu 1.080+0.099 0.205+0.219 *0.090+0.071" 0.175+0.516

18 psu 1.150+0.057 0.040+0.170 * 0.1450.035 0.030+0.071

24 psu 1.475+0.049 -0.290+0.071° *0.030+0.156 0.095+0.148

WIMHIgw NW 1.180+0.057 0.250+0.226 -0.19540.375 -0.040+0.085
6 psu 1.200+0.113 " 0.4300.000 "-0.480+0.212° " 0.130+0.170

12 psu 1.210+0.028 -0.0300.127 0.190+0.240 *° 0.365+0.205

18 psu 1.08040.042 0.220+0.014 0.020+0.042 0.230+0.184

24 psu 1.085+0.106 0.115+0.007 0.1400.099 0.000+0.297

Tsauas NW 1.38040.198 0.085+0.304 -0.040+0.127 -0.3050.120
6 psu 1.195+0.064 0.100:0.000 0.150+0.113° 0.050+0.255

12 psu 1.010+0.028 " 0.355+0.035 "-0.235+0.021 ¢ " 0.320+0.085

18 psu 1.240+0.057 -0.01540.007 0.115+0.177 0.155+0.106

24 psu 1.330+0.156 -0.150+0.297 " 0.280+0.453 0.015+0.403
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7 voalaHen'looouluAy (ammonium ion; NH,")
=Y = a (;’/’ a 091} 1
Usuawen Tudion looou luansunY (0.10 ©3.) HazAUFUA1R (10-20 1.

S A 1

noumsihiaindeluganaaesihldtiniaiudeiiniegluse 0.070-0.280 1ag 0.070-0.280
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v
mg/g soil MUAAY MeraImsidatudens 9 ase wun USuawenTuiion lesouvesau
~ v 2 Ay ve d o 21 (a
B Tugadiu Ao e 1a5urTude NW, 6 psu, 12 psu, 18 psutlay 24 psu Nal5uia
4
uowTuiien Tosoulududuunegluga 0.257-0.350, 0.210-0.350, 0.233-0.373, 0.210-0.420
Y
1ag 0.210-0.537 mg/g soil MUAIAY tazAUFUa 1908 11529 0.187-0.327, 0.163-0.280, 0.187-
1 Y
0.303, 0.187-0.303 1Az 0.163-0.303 mg/g soil MPFIN 1ilpeangaunidluindoszdosaais
{ [<f o w
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ANUARNTY 95%

HANY LANAADI Aunasmsazaumenlaiionlooan (mg/g soil)
foUMINAADY Meriag METag MTag
msihiiandaRi 3 | msttandaiie | msthianaio
TairJgniiy NW 0.2100.099 '0.000£0.066 "0.187+0.066 "-0.117+0.033
6 psu 0.187+0.066 0.093+0.132 0.000+0.264 0.000+0.264
12 psu 0.163+0.033 0.140+0.132 -0.070+0.231 0.140+0.264
18 psu 0.093+0.066 0.233+0.066 -0.023+0.231 0.047+0.132
24 psu 0.140+0.066 0.093+0.066 -0.023+0.099 0.093+0.000"
Tnamalulng NW 0.0930.132 0.070+0.033 0.163+0.165 -0.047+0.198
6 psu 0.093+0.066 0.093+0.066 0.070+0.165 0.093+0.066
12 psu 0.210+0.099 0.093+0.264 -0.047+0.198 0.117+0.033
18 psu 0.140+0.066 "0.1400.066 "0.070+0.033 "-0.140+0.066
24 psu 0.117+0.033 "0.093+0.066 "0.117+0.033 "-0.117+0.033°
HauNzIa NW 0.187+0.066 "-0.070+0.033 "0.140+0.066 "0.000£0.000
6 psu 0.070+0.433 0.1170.099 0.117+0.033 *-0.093+0.066
12 psu 0.117+0.033 "0.163+0.033 "-0.023+0.033 " 0.047+0.000
18 psu 0.117+0.033 0.163+0.165 0.0930.000 °-0.047+0.066
24 psu 0.210+0.099 -0.070+0.033 0.117+0.099 °0.280+0.132"
Wam¥agu NW 0.280+0.132 -0.093+0.132 0.047+0.066 0.070+0.099
6 psu 0.140+0.066 0.070+0.099 0.023+0.165 0.023+0.033
12 psu 0.187+0.066 0.023+0.165 0.023+0.165 0.070+0.033
18 psu 0.140+0.066 0.047+0.000 0.093+0.198 0.117+0.099
24 psu 0.163+0.033 0.117+0.099 0.047+0.198 0.023+0.099"
Tsauas NW 0.117+0.433 0.117+0.099 0.093+0.066 0.023+0.099
6 psu 0.1117+0.033 0.070+0.099 0.093+0.000 -0.070+0.033
12 psu 0.257+0.099 0.000+0.132 0.047+0.066 -0.007+0.033
18 psu 0.140-+£0.066 -0.023+0.165 0.163+0.033 0.140+0.198
24 psu 0.140+0.066 -0.023+0.099 0.117+0.033 0.163+0.033"
nmemg SN INEISINguyNTeile (d) Ruansafy naasanuuanasEneanuRveniuds ettt Sayfiszd
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FHANY YANAAD Aunasmsazaumealaiioalossy (mg/g soil)
foUMINAADY Meriag METag MTag
maihdandi 3 | msihienseiie | mstniandad o
Tairgniny NW 0.1630.033 -0.0470.000 0.0470.066 0.023:£0.099
6 psu 0.140+0.132 0.070+0.165 0.023+0.099 -0.023+0.033
12 psu 0.93+0.066 0.140+0.000 -0.023+0.099 0.093+0.066
18 psu 0.070+0.033 0.140+0.000 0.000+0.066 0.047+0.132
24 psu 0.210+0.033 -0.047+0.000 0.0230.165 -0.023+0.033
Tnamalulng NW 0.280£0.066 -0.163%0.165 0.070£0.033 0.0470.198
6 psu 0.093+0.066 " 0.117+0.033 "-0.070+0.033 " 0.117+0.033
12 psu 0.187+0.066 -0.023+0.099 0.140+0.132 -0.070+0.165
18 psu 0.093+0.066 0.117+0.033 0.000+0.198 -0.023+0.033
24 psu 0.140+0.066 0.000+0.000 0.070+0.165 -0.047+0.066
naunzia NW 0.163+0.033 0.0470.132 0.000+0.066 0.023+0.099
6 psu 0.1630.033 0.000:0.000 0.023+0.033 -0.023+0.033
12 psu 0.257+0.033 -0.070+0.099 0.0230.165 0.047+0.132
18 psu 0.093+0.066 0.070+0.033 0.047+0.066 0.047+0.066
24 psu 0.093+0.000 0.070+0.033 0.140+0.264 -0.023%0.165
Wam¥gu NW 0.187+0.066 0.023+0.033 -0.023+0.033 0.000+0.000
6 psu 0.280+0.066 -0.093+0.132 0.023+0.099 0.070+0.099
12 psu 0.140+0.066 0.0470.000 -0.023+0.099 0.023+0.033
18 psu 0.070+0.033 0.140+0.066 -0.023+0.099 0.117+0.033
24 psu 0.117+0.099 0.070+0.165 0.023+0.033 0.000+0.066
Tsauas NW 0.140+0.066 0.047+0.132 0.000+0.132 0.140+0.132
6 psu 0.093-:0.000 0.023+0.033 0.117+0.099 -0.070+0.165
12 psu 0.093+0.066 0.0930.066 0.023+0.033 0.0000.132
18 psu 0.187+0.066 -0.070+0.099 0.093+0.066 0.023+0.033
24 psu 0.257+0.033 -0.187+0.000 0.280+0.264 -0.047+0.264
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®) luasnlu@u (nirtrate; No,)
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4
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AMUARTY 95%

FHANY YANAAD Aunasmsazanlunsm (mg/g soil)
fouMINARDI Merag MK MEHag
maihdandaii s | msiiendsiie | msthiiandad o
Tairgniny NW 0.747+0.132 -0.023+0.297 -0.2330.066 -0.0930.132
6 psu 0.957+0.033 -0.303+0.099 -0.1870.066 -0.373+0.066
12 psu 1.283+0.033 "-0.560+0.000 "-0.537+0.165 "0.373+0.198
18 psu 1.120+0.066 -0.070+0.099 -0.257+0.231 0.140+0.330
24 psu 1.307+0.132 "-0.233+0.066" "-0.5600.000" "-0.070+0.033"
Tnamalulvigy NW 1.050+0.099 ".0.117£0.033 '-0.397+0.033 "-0.3270.000
6 psu 1.003+0.033 %.0.303+0.165 -0.350+0.297 -0.14040.264
12 psu 1.120+0.132 *-0.327+0.198 -0.420+0.198 0.350+0.363
18 psu 1.33040.099 ¥.0.933+0.132 "-0.747+0.198 ".0.163+0.033
24 psu 1.283+0.165 %-0.350+0.231° -0.537+0.099" -0.49040.033"
waunzia NW 1.097£0.033 -0.25740.099 -0.467+0.066 -0.187+0.264
6 psu 0.747+0.066 0.023+0.033 -0.070+0.363 -0.11740.231
12 psu 0.6300.165 -0.140+0.264 -0.023+0.099 0.070+0.099
18 psu 0.957+0.033 "-0.187+0.000 *-0.303+0.099 "0.2100.033
24 psu 1.073+0.066 -0.257+0.033" -0.350+0.165" -0.163+0.165"
WamIgy NW 0.8400.066 0.140+0.264 *-0.093+0.132 -0.280-0.000
6 psu 1.440+0.330 *.0.467+0.396 *.0.863+0.297 0.093+0.132
12 psu 1.12040.264 *.0.490+0.297 .0.373+0.198 -0.023+0.561
18 psu 0.887+0.066 %0.327+0.198 .0.373+0.198 0.047+0.066
24 psu 1.750+0.033 "-0.817+0.099" ¥1.12040.132° "-0.163+0.099"
Tsauas NW 1.097+0.297 -0.140+0.396 -0.513+0.528 0.747+0.726
6 psu 1.727+0.132 '.0.770+0.033 "-0.980+0.198 ".0.163+0.231
12 psu 0.747+0.000 0.000+0.066 -0.023+0.297 0.653+0.924
18 psu 0.653+0.132 0.280+0.066 -0.02340.231 -0.0930.264
24 psu 1.073+0.132 0.140+0.726" -0.537+0.231° 0.513+0.396"
e SR INEISINguyNTeile () fuand1af naasnnuuand sz e RLve N A sdfiiedh Sayitszdu
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FHANY YANAAD aundemazanlunsn (mg/g soil)
AOUMINAGDY Manas Manas Manas
msihdiansai 3 | msihdanseiie | msihdansai o
Tairgniny NW 0.677+0.033 *-0.140+0.198 *-0.350+0.099 0.117+0.231
6 psu 0.8170.033 ©.0.327+0.132 *-0.210+0.099 -0.280+0.198
12 psu 1.0500.099 " _0.443+0.033 "-0.39740.165 " 0.070+0.099
18 psu 1.003+0.033 -0.327+0.000 *-0.327+0.066" -0.18740.330
24 psu 1.423+0.099 " _1.073+0.000 ".0.933+0.132 "0.163+0.033 "
Tnamalulng NW 0.420£0.066 0.490-£0.429 0.187+0.396 -0.070+0.363
6 psu 0.910+0.099 -0.443+0.099 -0.490+0.297 0.047+0.132
12 psu 0.910+0.033 -0.327+0.000 "-0.373+0.198 " 0.163+0.099
18 psu 1.143+0.033 -0.467+0.462 -0.747+0.000 © -0.0230.165
24 psu 0.980+0.066 -0.35040.033 ° -0.467+0.066 -0.280+0.066"
naunzIa NW 0.723+0.033 -0.187+0.132 -0.1870.264 -0.070+0.363
6 psu 0.560+0.066 -0.1170.429 0.000+0.066 -0.047+0.198
12 psu 0.560+0.198 -0.117+0.099 -0.210+0.033 0.303+0.231
18 psu 0.863+0.033 -0.163+0.033 -0.257+0.165° -0.093+0.066
24 psu 1.003+0.033 0.257+0.033™ -0.303+0.099 -0.280+0.198"
WamH g NW 0.467+0.066 “0.070+0.231 *0.187+0.132 -0.25740.099
6 psu 0.4200.066 ™0.303+0.099 ™0.303+0.033 " -0.047+0.066
12 psu 0.9330.132 -0.280+0.198 ®-0.303+0.033 0.0470.000
18 psu 0.817+0.099 *0.257+0.363 *.0.25740.231" -0.023+£0.231
24 psu 1.40040.132 *.0.723£0.231° ©-0.793+0.264 -0.210£0.033°
Tsauas NW 1.003+0.033 *-0.280+0.000 *-0.583+0.231 " 0.280+0.000
6 psu 1.003£0.231 -0.443+0.363 -0.467+0.462 0.000+0.198
12 psu 0.653+0.132 -0.093+0.132 -0.07040.231 0.140+0.198
18 psu 0.3030.099 0.443+0.231 0.18740.198" 0.047£0.000
24 psu 0.933+0.066 "0.070+0.165° *-0.630+0.165 "0.32740.132°
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9) WeavloSanariualufy (total phosphoros; TP)
UsinaeavoTanaviualuausuuy (0.10 %)) vazAuFUaId (10-20 F.)

I~WA l

v [ Y
neumsnaasaihimindeluganaassildiniminde Jaoglusie 0.085-0.258 az 0.083-
Y Y Y
0.215 mg/g dry weight. & 1AY Merainsiitaiudedia 9 ase wun Ysnaveanesd
o a a v £ a A ve o o
nanualuauiinud Tdugdu Ae ganaaeei 1a5U1Tude NW, 6 psu, 12 psu, 18 psu Loy 24
Y Y
psu BAnlsuaeaosananualuausuuueglueie 0.302-0.338, 0.345-0.385, 0.269-0.368,
Y
0.321-0.359 1Az 0.324-0.368 mg/g dry weight ANE1AY HAzAUTUA19DE U9 0.280-0.326,
0.284-0.319, 0.282-0.316, 0.257-0.312 1A% 0.260-0.304 mg/g dry weigh Mu&1TY TasdTun
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A A v a Y
PHANY EANAaa ﬂ1!ﬂﬁ€lﬂ1§ﬁ$ﬁ3~lWﬂﬁﬂﬂiﬁﬂ&ﬁ&lﬂ (mg/g)
fouMINARDI Merag MK MEHag
e w4 e o 4 e w4
NMIVIVAATIN 3 MIVIVAAITIN 6 MIVIVAATIN 9

Tairgniny NW 0.116+0.018 ™0.080+0.013" ".0.325+0.010" *0.016+0.023
6 psu 0.245+0.006 *0.017+0.009° *0.087+0.034% 0.022+0.031

12 psu 0.1980.005 *0.056+0.012° °0.0600.003" 0.049+0.009

18 psu 0.137+0.005 0.0500.025" 0.1360.042 0.029+0.042

24 psu 0.173+0.019 %0.010£0.012° ™0.166+0.025" "0.0170.025
Tnamalulvigy NW 0.169:£0.005 %0.155+0.001" "40.005+0.002° "-0.026+0.005
6 psu 0.160+0.007 ™0.118+0.002 "0.050+0.019° "0.030£0.042
12 psu 0.171:0.000 ".0.036+0.012° "°0.140+0.007" "-0.007:£0.009

18 psu 0.105+0.015 0.047+0.012" ™0.160+0.006 "0.008:£0.012
24 psu 0.165+0.000 "°0.099+0.013" ™0.109+0.032™ "-0.005+0.007

waunzia NW 0.2520.007 ™.0.097+0.010° ™0.169+0.025" ¥0.009+0.013
6 psu 0.142+0.001 "0.041£0.018° 0.154+0.014" *0.009£0.006
12 psu 0.147+0.004 "0.116+0.015" "0.05340.016" "-0.034+0.048

18 psu 0.175+0.007 "0.044£0.002° ™0.122+0.009 "0.018+0.025

24 psu 0.085+0.011 "0.121+0.026" 0.143+0.001° "0.001:£0.002

WamH gy NW 0.204£0.013 *0.000:£0.008" "0.1170.000" '0.0020.002
6 psu 0.170+0.003 ™0.232+0.015" ™.0.052+0.010° "-0.004+0.005

12 psu 0.196+0.004 ".0.00140.011° ™0.139+0.015" "0.034+0.016

18 psu 0.202+0.020 %.0.033£0.014" ™0.138+0.019 "0.030£0.044
24 psu 0.205+0.006 ".0.021£0.014" 0.147+0.005" "-0.006+0.009

Tsauas NW 0.1750.002 "0.,03940.008° 0.141+0.023" *-0.017+0.023
6 psu 0.258+0.022 ".0.12240.014° ™0.213+0.053" "0.036+0.057

12 psu 0.092+0.007 ‘0.102+0.027° *0.103+0.036™ 0.015+0.021

18 psu 0.164+0.004 "0.00440.005" "°0.167+0.013 "0.023+0.043

24 psu 0.248+0.012 "0.0120.009" "0.070+0.007° "0.0090.013

e SR INEISINguyNTeile () fuand1af naasnnuuand sz e RLve N A sdfiiedh Sayitszdu

AMUARTY 95%
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M3199 4.36 Aundemsazaueanssanavualuausuaa (10-20 wu.)
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A A A Y
FUANY FANAADY anaamsazannoanosSanaring (mg/g dry weight)
foUMINARDI Meriag MK MEHag
msihdiansai 3 | msihdanseiie | msihdansai o

Tairgniny NW 0.083:£0.004 ™0.112£0.013° "0.113£0.027 "-0.009+0.012
6 psu 0.137+0.010 ®0.054+0.001°" 0.065+0.014° 0.029+0.041
12 psu 0.181+0.006 "-0.041£0.015 " 0.122+0.024 " 0.019+0.027
18 psu 0.114+0.004 "-0.001+0.010° "0.129+0.011 " 0.019+0.027
24 psu 0.163+0.006 ™ .0.059+0.001° " 0.144+0.008"° " 0.020+0.028

Tnamalulng NW 0.1510.001 "0.01120.000" ™ 0.108+0.012 ¥ 0.011£0.004
6 psu 0.1300.005 " 0.015£0.010° | ™0.168+0.016" "-0.009+0.013
12 psu 0.152:0.004 "°.0.014+0.014 ™ 0.146+0.007 " 0.017£0.024
18 psu 0.089::0.004 0.045£0.009° | ™ 0.128+0.007" " 0.022:£0.031
24 psu 0.15620.002 " -0.024+0.006° "0.11120.006 " 0.022+0.032

naunzia NW 0.215+0.015 " _0.070+0.021°¢ ™0.15740.016 " 0.008+0.013
6 psu 0.123+0.004 ".0.008+0.011° ™ 0.204+0.004° *-0.005+0.006
12 psu 0.099-:0.001 ™ 0.013+0.022 ™ 0.178+0.011 "-0.0050.007
18 psu 0.154:0.003 "0.023£0.003 "0.106+0.012" "-0.0070.010
24 psu 0.090-:0.003 ™0.073+0.009 * "0.111+0.007 "-0.014+0.020

WamH gy NW 0.145:0.005 *.0.017+0.020 " " 0.1770.006 ¥ 0.02120.030
6 psu 0.148+0.006 "°.0.03840.000" | "0.199+0.021° "-0.006+0.008
12 psu 0.174+0.013 " -0.065+0.031 " 0.179+0.043 " 0.027+0.018
18 psu 0.120+0.003 "0.074+0.007 " "0.133+0.005" "-0.015+0.022
24 psu 0.203+0.003 ™ _0.048+0.002 ¢ " 0.125+0.019 Y0.012+0.016

Tsauas NW 0.123+0.012 "0.0090.001" ™ 0.165+0.046 "-0.006+0.009
6 psu 0.104+0.011 " 0.028+0.004" ™0.165+0.011" " 0.022+0.032
12 psu 0.113%0.020 0.02120.039 *0.130+0.036 0.0200.008
18 psu 0.1580.002 0.053+0.023 ** ®0.03340.040° 0.013+0.018
24 psu 0.13620.003 0.010+0.003" ™ 0.149+0.013 " 0.009+0.013

o o 2. 4 e ' ' < a4 Aw o o 4
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10) WoaneSaitulszluminenylu@u (available phosphorus)
a [ y I 1 a 21’ a us/l 1
YSunaleanesandulse Tominony I uAusuuY (0-10 $1.) HazAUFUaI
J o w 3’ = d' Y o @ 3’ a A [] ]
(10-20 ww.) neumMsnaasatiiatindsluganaaesnlminiaindsiaieglugig 0.053-0.160
Y Y Y
1az 0.052-0.129 mg/g dry weight MUAIAY Merainsitaiudesis 9 ase wun s

o T d ' a ¥ { s 09}
Woelosaiiluiss Temideialuauiinur Tdugadu fe ganaasei 1a5uiudes NW, 6 psu,

Y
v IS)

12 psu, 18 psu 1Az 24 psu Usmalearlesaiiuilse Tomideisvesautuunineglugi
0.187-0.203, 0.214-0.238, 0.167-0.224, 0.202-0.223 1A 0.203-0.224 mg/g dry weight AUEIAY

drulSinareaesaiiiuise Temidefiavesausuaralinieglusia 0.174-0.196, 0.176-

'
o ¥ KX 1 v 1

0.198, 0.172-0.193, 0.154-0.187 u@¢ 0.160-0.182 mg/g dry weight A1UAIAY FIAIAINA

9 9
o w v 1 A

1 1 1 1 o aa <3 o a
dunginnuuana19eg I iied 1Ay nIana NITENINANUANVO T FHANY tag
1 < o 1 { 4 (=Y
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c?/‘ a ] ] 1 LN 3 1 5 I~ a [
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Y
sunaoanosanviua
d‘ ~ ~ 1 1 dl [ d’ I~ 4
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1 (= v 1 A v o w S = 9 1 A Yo g‘ =S
drulvglinnuuanaisedsiivediayneada Taeliuua Ty ganaaosd ldsuiude
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anuwaugzimsazaudeaesamiuilszlomiaensgeninganaassi lasvinde
< o ] = 1] ) ug: 1 Y [ 1 A =~ ~
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! 1 A v A g 1 a Qa}/
M13197 4.37 annasmsazaurearesanduilse Tovinonasluausuuy (0-10 i)

AMUARTY 95%

FHANY YANAAD aundsmsazanveaneSamilulselevinedis (mg/g dry weight)
fouMINARDI Merag MK MEHag
e w4 e o 4 e w4
NMIVIVAATIN 3 MIVIVAAITIN 6 MIVIVAATIN 9

Tairgniny NW 0.0720.011 *0.050£0.008" 0.086+0.031° -0.006:0.034
6 psu 0.152+0.004 *0.010+0.006° 0.076+0.010" -0.009+0.012
12 psu 0.119:0.003 °0,033+0.007" "0.070+0.003" "-0.004:0.006

18 psu 0.082+0.003 0.030+0.015" 0.093+0.026 0.0050.026
24 psu 0.104+0.012 0.006:0.007" "0.118+0.010" "-0.007+0.010

Tnamalulvigy NW 0.1050.003 "0.096+0.001" "-0.031+0.030" '0.018+0.026
6 psu 0.099+0.004 "0.073+0.001" ™0.070+0.016° "-0.021+0.030
12 psu 0.106-0.000 .0.022+0.007° ™0.093+0.018" "-0.0100.008

18 psu 0.066+0.010 "0.030+0.008" ™0.097+0.002 "0.009:£0.009

24 psu 0.101:£0.002 "°0.060+0.009" ™0.058+0.022° "0.005:£0.000
waunzia NW 0.151£0.004 .0.058+0.006° ™0.107+0.025" *-0.001+0.032
6 psu 0.088+0.000 "0.025+0.011° ™0.121+0.023% "-0.020+0.028

12 psu 0.091+0.002 %0.0720.009" °0.0080.037" 0.0030.017

18 psu 0.109+0.004 °0.027:£0.001" *0.078+0.022 0.009+0.031

24 psu 0.053::0.007 "0.075+0.016" ™0.082+0.001* "0.008:£0.003

WamH gy NW 0.122::0.008 "0.000+0.005" ™0.069+0.019" *0.002+0.018
6 psu 0.106+0.002 ™0.144+0.009° ".0.015+0.026" "-0.0200.029

12 psu 0.119+0.002 ".0.001+0.006¢ ™0.111+0.008" *-0.006+0.008

18 psu 0.125+0.013 "-0.021+0.009° ™0.099+0.024 "0.005£0.008

24 psu 0.1330.004 "-0.014+0.009° ™0.108+0.027° -0.017+0.024

Tsauas NW 0.1050.001 "°0,023+0.005° 0.083+0.025" *-0.009+0.025
6 psu 0.160+0.014 ".0.076+0.009° ™0.160+0.010" "-0.005+0.008

12 psu 0.056+0.004 "0.062+0.016" "0.063+0.003" "0.009£0.012

18 psu 0.099:£0.003 "0.00240.003" "0.119+0.026 "-0.005+0.008

24 psu 0.149+0.007 "0.0070.005" "0.054£0.006 "-0.006+0.009
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M51an 4.38 aundemsas aueanesaniuiss Teaido Ny luausuais (10-20 %)

FHANY YANAADA aunasmsazanveaneSamilulselevinedis (mg/g dry weight)
AOUMINAGDY Manas Manas Manas
msihdiansai 3 | msihdanseiie | msihdansai o
Tairgniny NW 0.052+0.002 *0.070+0.008 " 0.028+0.027 0.036:0.037
6 psu 0.085+0.006 ®0.033+0.001 " 0.034+0.024 0.024+0.007
12 psu 0.110+0.006 ".0.025+0.009 0.067+0.020 ™0.019+0.019
18 psu 0.072+0.003 €-0.001+0.006 ¢ 0.064+0.022 0.029+0.032
24 psu 0.098+0.004 " 0.036+0.001° | "0.086+0.005° " 0.012+0.017
Tnamalulng NW 0.0930.001 °0.0070.000" 0.047+0.029 0.027+0.024
6 psu 0.081:0.003 °0.010+0.006" 0.068+0.027 0.030+0.026
12 psu 0.094-0.002 ©-0.009+0.008 0.067+0.030 0.035+0.040
18 psu 0.056+0.003 * 0.028+0.005 " 0.050+0.029 0.045+0.013
24 psu 0.097+0.001 ¥ -0.015+0.004° " 0.064+0.004 ¢ 0.018+0.019
HauNIa NW 0.129+0.009 .0.042+0.013 " 0.051+0.006 " 0.049+0.008
6 psu 0.07620.002 °-0.005+0.007° 0.072+0.046 0.052+0.045
12 psu 0.061:0.000 ™ 0.008+0.013 "0.091£0.011 " 0.015+0.021
18 psu 0.096:0.002 *0.014+0.002" 0.037+0.040 0.025+0.039
24 psu 0.058::0.002 ™0.047+0.006" " 0.058+0.003 ¢ " 0.005+0.011
Wam¥gu NW 0.087+0.003 "-0.010+0.012" "0.105+0.001 "0.0140.020
6 psu 0.092+0.004 " _0.024+0.000 " 0.063+0.027 " 0.056+0.018
12 psu 0.106+0.008 "-0.040+0.019 " 0.099+0.014 " 0.027+0.030
18 psu 0.072+0.002 %0.045+0.004" 0.040+0.032 0.031+0.022
24 psu 0.127+0.005 ™ .0.003£0.003¢ | "0.071£0.006™ " 0.014+0.000
Tsauas NW 0.074+0.007 0.005+0.000" 0.083+0.033 0.013+0.011
6 psu 0.064-:0.007 0.017+0.002° 0.066+0.036 0.049+0.023
12 psu 0.069+0.013 0.0130.024 0.055+0.034 0.038+0.016
18 psu 0.095+0.001 0.032+0.014 0.009+0.009 0.019+0.005
24 psu 0.081+0.002 " 0.006+0.002" " 0.089+0.008 " " 0.006+0.008
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(11) AzMuazneanluiy (Lead and Copper)
v Y Y
UFuaaznazneaadluaugsuuY (0-10 wu.) NeUNITNAADII AT 1FY

lugganaaesh llihdaindeliaiogluriedind 0.025-0.039 1az 0.012-0.019 mg/g dry

b1
Y Y k4
o S o =) g 4 !

weight M1U819D Menaan1stitaudeNe 9 ATI Ny ﬂ?nwmmf‘%ﬂuﬁuiummam
dmlng linmsdeunlas fie TAdn10.025 mge dry weight Fuium detection limit
YBIA3DA atomic absorption 505z lumsAnmaail daulSiamosuasluay
fhu“lwqjﬁuuﬂﬁfmqqﬁu Ao elgﬂmamﬁﬂﬁ%”ufnﬁﬂ NW, 6 psu, 12 psu, 18 psu Lag 24 psu U
A108 114529 0.018-0.022, 0.017-0.020, 0.017-0.023, 0.008-0.024 1ag 0.020-0.031 mg/g dry

. o o 4 ! 2 4 o & A q a A (a
weight MUAIAY (115199 4.39 LAZAITINN 4.40) BM5N laveninig 2 sHaluauidsuw

Qe

1]
A

4 @ [ 1 a Sl 5 I~ Qsll [
oo 1lea1n Tanenilne1nvzaz auddog lunsnuiau Fuiluiiesdunie q daiuie
= = @ a a qul 3 ~ o a IR A c'n & 9 v A
WSeuMeun VYT NUAUTUDUNIHUANTIVIUATIZHIINAIA FIaeAAa0INUN Tam LAY
= d’ [ [ <3 Y 9 a 1 d‘ Yo
Wong (1996) ARHAUNEINUMIANNVLAZNTNTZ8AIv04 lavzviin luanuThaneaun 1asy
3’ = I A A 9 o < @ 9 1 [ = ~
dude wud aunlimaaesnngaainsonnmnylanzniin laun neuas denzd uuemila
=1 I Y [ 1 q’f [ Id’Q a d’ =
nazuaadion 1318 TasTanevilnmaninzazanaiogNiiau 0-1 wu.) wniiga tagazd
2
YTuaaaasmnuANUanvo I uALDE NI TEFAYNIIEDa
] 1 a = Y d? v a
NAHANIINAABIIHUIITINAMe AN TANguLas ganIlTuw
o A I a A a @ [ ] ¢ )
Az e1utleIINNewAuuFursInIn lusIs A uaziinvzed lugida Tlaiduswou
£ 1 1 dy o Y 1 A A & o Y [
1N Fwsmaiaaiedl ladw Tagmmwizeddalugnmindunsa hlinewasgnilanidos
3 A 9 A a A A a P
ponlugiveslossu Tasnewauiluniniaeudislimasunludu (wssuse ansny,
~ & Y a Aa ; a d 1
2543) Tuvazingmaznudoslusssnaa win limanistudlounnnanssuuesuysd wu
g’ = 9 = I 9 o [
WAeIn 1590ugaa 1135y M3 lgasallumsmnyasnssy Wudu dmsuluwaguau
=1 q'/ dy o A [] Y L]
p1alaziudleurningamnnssnluasusounnalszan wu Sugulany grousa
I Y A A 9
Wudu uallsuaios
4 a Aa 1 < g’ o o w gl
Wonosamodaa luausznIeanuanve iudenerainsiiniaiude
c?/l d' 1 a2 Aa a Y (% (] Y d'
A599 3, 6 1Ay 9- N Naganaassilsumewasluaulndfesiu liawisaagllang
o <3 g‘ 1 4 H 1
szauANIANYe s ndo lafilinisaz auveINeIAdINNNEA LATINNITANEIYDI Defew
{ o a g 1] 4 [
yazaae (2005) MiMsdszuiumsdudlouveslavevwiin (uuanila, aslules, densd,
Aaa M =\ I =\ a Y1 [
Hina, ez, Taslen, man vazuaalon) Iuauaznouuazlulihyeansne1d Punta
] Y] 1 a dy d' a 4
Mala Yszmethuin Taggudtednsauaznouaniunulasvuia 10 m x 10 m W1AATIEH
1T A a Y] 1 = dy <3 ~ A =\ [ = o
WU anluusnadinanimsduileuveunanganga 50303119 LIMHT FINLd Az
Hunina lasilen uazuaailon TasidSurauniny 9827, 296, 105, 78.2, 56.3, 27.3, 23.3 uay

' o w 1A U v a3 v o '
HounI1 10 ppm MNP uaasauazaeuthneauausasnmylavemindsnan131a
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M13199 4.39 USuaazna luauaruuy (0-10 @)
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5nanzi (mg/g dry weight)

YANADD
foUMINAADY Meriag METag MTag

maihdandi 3 | msihienseiie | mstniandad o
Tairgnivy 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 0.039 <0.025 <0.025 <0.025
24 psu <0.025 <0.025 <0.025 <0.025
Tnamalulwgy NW <0.025 <0.025 <0.025 <0.025
6 psu <0.025 0.046 <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
HauNIa 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

Wamgu NW <0.025 <0.025 0.042 0.054

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

M1811e) Detection limit Y84AAUNNY 0.025 mg/g dry weight
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FANAae 3amneanns (mg/g dry weight)
foUMINAADY Meriag METag MTag
maihdandi 3 | msihienseiie | mstniandad o
Tairgnivy NW 0.013 0.016 0.018 0.022
6 psu 0.016 0.019 0.018 0.020
12 psu 0.013 0.013 0.021 0.020
18 psu 0.013 0.057 0.023 0.022
24 psu 0.013 0.030 0.032 0.031
Tnamalulwgy NW 0.018 0.030 0.019 0.018
6 psu 0.016 0.035 0.017 0.017
12 psu 0.014 0.025 0.018 0.018
18 psu 0.014 0.023 0.020 0.019
24 psu 0.016 0.015 0.020 0.020
naunzia NW 0.014 0.015 0.022 0.019
6 psu 0.015 0.085 0.020 0.017
12 psu 0.013 0.015 0.020 0.019
18 psu 0.012 0.014 0.020 0.008
24 psu 0.013 0.026 0.020 0.021
Wamgu NW 0.019 0.013 0.022 0.018
6 psu 0.013 0.032 0.020 0.020
12 psu 0.014 0.015 0.023 0.023
18 psu 0.015 0.019 0.025 0.024
24 psu 0.014 0.015 0.024 0.023
Tilsauas NW 0.017 0.013 0.042 0.021
6 psu 0.012 0.014 0.020 0.020
12 psu 0.014 0.015 0.024 0.017
18 psu 0.012 0.035 0.020 0.019
24 psu 0.014 0.023 0.022 0.022

U849 Detection limit VOINDIUAIWNN 0.005 mg/g dry weight
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yiaNy YANAADY | ANGINOU dasnimafinyunugesioiou (cm.)
A A A A A A A A
NMINAAI UN 1 11DUN 2 1I9UN 3 19UN 4
(W31.)
Tnamalulvigy NW 72.13+11.62 1.69+1.14™ | 1.08+0.91° 1.36£0.61° 1.13£0.65
6 psu 75.63+8.89 1.46+0.88" 1.38+0.82 1.6620.67" 1.6120.55
12 psu 70.99+9.81 1.58+1.08" 1.35£1.01° 1.60£0.50° 1.46+0.56°
18 psu 74.88+9.13 1.2040.88" 1.15+0.67° 1.59+0.51" 1.40+0.57°
24 psu 66.60+9.30 "1.4940.75° | "1.03x0.65" | "1.45:046" | "1.3120.46"
waunza NW 105.94+14.49 3.18+1.68" 3.13+1.87° *2.43+1.19° 2.62+1.42°
6 psu 89.85+23.83 2.50+1.20° 2.97+1.21° ®2.7140.94° 2.79+1.01°
12 psu 89.15+16.33 2.34+1.34° "324+1.05" | "™2.86+0.99" | "2.90+0.96"
18 psu 85.45+13.93 "2.20+1.61° "3.43+131° | "%3.2541.32" | "3.22+41.28"
24 psu 69.55+12.65 2.63+1.41° 3.17+1.31° *3.22+0.88" 3.20+0.95"
Wamwagu NW 61.30+14.72 | "1.94x131° | ""1.08+0.90" | "1.86+0.88" | ""1.73x0.81"
6 psu 61.50+13.36 1.80+1.18" ©1.45£0.96° | 1.57+0.70" *1.59+0.69"
12 psu 75.75+18.08 1.79+0.85" ’1.85£0.84° 2.06+0.68" *2.05+0.60°
18 psu 60.45+10.44 1.60£0.87" | *1.42+0.85° 1.8640.63° | 1.70+0.67°
24 psu 46.98+7.12 1.3140.98" °1.3120.77° 1.54+0.54" °1.40+0.52°
Tilsamuas NW 46.76+6.05 1.1320.57° 1.22+0.54° 1.25+0.53° 1.23+0.52°
6 psu 52.75%4.99 1.16£0.61° 1.34+0.86" 1.2140.53° 1.28+0.67"
12 psu 51.97+7.18 1.11£0.56° 1.07+0.56° 1.11£0.56" 1.1140.56°
18 psu 57.67+6.46 1.23+0.40° 1.35£0.47° 1.30£0.31° 1.30+0.31
24 psu 44.43+4.10 1.28+0.25 1364035 1.34+0.29" 1.35+0.29"
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yHANY yanaaes | duengudnan Sanmstinyndurhguinanenoy (em.)
AOUNMINADDY o 1 Aoui 2 foui 3 oui 4
(a3,
Tnamalulvigy NW 1.96+0.29 0.04:£0.04 0.04+0.03 0.05+0.05 0.05+0.05
6 psu 2.100.24 0.05%0.04 0.0620.05" 0.07+0.03 0.0620.03
12 psu 1.97+0.28 0.07+0.08 0.0620.04 0.07+0.04 0.0620.03
18 psu 2.030.31 0.05+0.04 0.05+0.03 0.07+0.02" 0.0620.03
24 psu 1.94+0.25 "0.08+0.06 "0.04+0.03 "0.09+0.03 "0.07+0.03"
Haunia NW 1.10+0.18 0.0620.07 0.030.02 0.05+0.03 0.0440.03
6 psu 1.000.22 "0.07+0.05 "0.03+0.03" ™0.06+0.02 | ""0.05+0.02
12 psu 0.97+0.16 0.05+0.04 0.06:+0.04 0.05+0.02 0.05+0.02
18 psu 0.93+0.14 0.06+0.04 0.04+0.05 0.06+0.03" 0.0620.03
24 psu 0.76+0.11 0.08::0.04 0.05+0.03 0.07+0.04 0.06+0.03"
Wam¥gu NW 1.13£0.25 '0.03£0.04 | ""0.0420.02 | "0.06+0.03 "0.05+0.02
6 psu 1.00+0.27 0.09+0.15 0.04+0.03" 0.07+0.06 0.0620.05
12 psu 1.1640.38 0.06+0.04 %0.05+0.03 0.07+0.03 0.0620.03
18 psu 1.01+£0.14 "0.08+0.04 "%0.03+0.02 | "0.06+0.02° "0.05+0.02
24 psu 0.80+0.14 "0.07+0.04 "°0.030.02 "0.06:0.02 *0.05+0.02"
Tisauas NW 0.90+0.15 0.06+0.06 °0.04+0.02 0.06+0.03 °0.05+0.02
6 psu 1.02+0.024 0.04+0.05 °0.04+0.03" °0.05+0.03 °0.04+0.02
12 psu 0.93+0.16 "0.09+0.07 "0.04+0.03 | "%0.07+0.03 | ""%0.06+0.03
18 psu 1.10£0.19 0.07+0.06 ‘0.06+0.03 *0.07+0.03" *0.06+0.03
24 psu 0.86+0.14 "0.08+0.05 "°0.03+0.02 | "°0.07+0.03 | "*0.06+0.02°
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31 allometric relation TagTaumsaNuFuusAaaslua1s1an 4.43

A19199 4.43 TUNT allometric relation S1MSUAUINLIAFININVDINA 13T

FUaANY gUNIT allometric relation
GRAT ity
Tnanalulvgy y=0.4611x"" y=0.0010x """’
aunsia y=0.8550x0‘m4 y=0.5195x°'7087
WIMHIguUADNLA y=2.1347x""" —0.8200x"
T']Jﬁ\‘lllﬂ\‘] y:0'7863x0-7403 y=0. 1014X0_6027

v J ] 4
WUOIHG  X= WAANTUDL (FURIGUINA19)’ x AIINE (BU.)’
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16.39;,18.55-32.80, 11:18-20.99 1@ 3.60-5.37 g/m’ MNAIAY (A15197 BIS Laza15199 W16
A X
HAZNIND 4.17 aznINN 4.18)
A = = 1 % A = o 9
WonlTsuMeUNNNEANANYBIBATIMSIHLY UL FIM A AUz TUvea
Y 9 J I oy = o A ~ 1 1 ' =
nd Ifsenianuauvesinge mevasminaasudoud 1,2, 3 uaz 4 wun daulvg 1l
ANULANA19I T Hod 1A YN19aD A 1FwReIn Uy Tan1ediuanugeuas
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idurigudna1e uazaInnMsnaaeIves viia1 thaezqal (2544) Sanui anuauiganuly
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BHANY FANAADY WIATIMN dnsImstinyUNIaTINNAIADY (g/m’)
AoUMINARLY Aoui 1 1Aoui 2 R K] 1oui 4
(g/m’)
namalulvial 17421, 30+2.89° .05+2.64° .08+2.84° 98+3.19°
Tnamalulvigy NW 64.17+21.12 330+2.89" | 3.05+2.64 4.08+2.84 3.98+3.19
6 psu 73.81£19.39 3.87+2.10 '4.65+2.96" 5.65+2.31" 5.21+2.22°
12 psu 63.81=18.91 4.80+4.71 *3.91+2.07" 5.29+2.49° "4.95+2.30"
18 psu 69.78+20.91 '3.7342.14 | "™3.80+1.62° | "s5.14+131° | M4.54+1.61°
24 psu 59.01£16.33 "481:2.86% | ""2.81x1.77" | "5.69+2.19" "4.85+1.97"
uaunzLa NW 43.22+11.92 4.36+4.07" 2.93+1.71" 3.80+2.05" 3.75+1.97"
6 psu 34.61416.65 "4.3542.96 247£176° | "4.04£1.93" | "3.76x1.81"
12 psu 32.41£12.09 3.05+2.07 3.72+1.97° 3.7541.51° 3.93+1.72%
18 psu 29.1248.28 3.50+1.94 '2.9942.82" | M4.17+1.74° | "4.1842.24"
24 psu 18.78+5.12 "35141.85° | "2.71£164° | "™3.73%230° | "3.76+1.81°
Wamwaga NW 37.23£11.91 '1.98£1.87° | "P1.72£1.04° | "3.10£1.34° | M2.51+1.36"
6 psu 32.83+12.68 3.89+6.63 °1.83+1.53° 3.1842.95™ 2.862.82%
12 psu 43.87+19.47 2.88+1.75 2.7741.39% 3.65+1.82° 3.43+1.59™
18 psu 32.36+6.54 3234154 | "°1.53+093° | "3.03+0.93° "2.64+0.88°
24 psu 21.75+5.63 "49+1.13° | ""1.29+0.79" | "2.27:0.61° "2.08+0.62°
Tilsauag NW 17.65+5.28 1.9621.80° °1.5320.76" 2.22+1.06° °1.99+0.91°
6 psu 23.469.04 1.81£2.00 °1.82+1.09 2.17+1.17° *2.13+1.12°
12 psu 20.18+6.73 3284248 | "°1.87+1.15° | "*3.03+1.54° | ""2.79+1.42°
18 psu 27.78+8.24 3.08+2.71 2.78+1.47" 3.51£1.56™ | "3.32+1.47"
24 psu 15.96+4.22 "2.63£1.64° | ""1.2640.59° | "*2.47+1.02° | "™2.36+0.89°
e @onyInmedinguyudieiie (nid) Ruansafy naasauanssEn e N ide egviiiud Safiszdy
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a A a o a a oA 2
BUHUHANY EANAaa NIATINN AAIMINNYWHNIAYIMNABADU (g/m’)
flouM3InAaes Aeui 1 Reud 2 heui 3 1Aoui 4
(g/m’)

Tnamalulvigy NW 8.42+5.09 0.83+1.02" °0.850.94" 1.11£0.97° 1.19+1.25°
6 psu 10.65+5.25 "1.06£0.69° | "™*1.30£0.86° | "1.70£0.89° "1.68+0.91°

12 psu 8.21+4.35 1.21+1.40" 1.01£0.06" 1.47+1.00° 1.47+1.00°
18 psu 9.73+5.33 "0.95+0.68° | ""*1.0420.06° | "1.47:0.71° | "™1.38+0.76"

24 psu 7.02+3.54 "1.08£0.75° | "°0.69+0.49° | "1.46+0.81° "1.3440.76"

uaunzLa NW 24.55+6.65 2.43+2.26" 1.63+0.95" 2.11+1.13" 2.08+1.08"
6 psu 19.71£9.30 "2.43+1.64* "1.38+0.98" "2.25+1.06" "2.09+0.99°

12 psu 18.50+6.76 1.71+1.15° 2.08+1.10" 2.09+0.84" 2.19+0.95"

18 psu 16.67+4.65 1.96+1.09° 1.68+1.58" 2.33+0.97" 2.33+1.24"

24 psu 10.84+2.90 1.98+1.04" 1.5340.92" 2.10+1.28" 2.11+1.01°

Wamwaga NW 13.88+4.39 '0.73+0.69° | "%0.63+0.38" | "1.1420.49° | "0.92+0.50"
6 psu 12.26+4.68 1.43+2.44° °0.67+0.56" 1.17+1.08° 1.05+1.03°

12 psu 16.3247.16 1.060.64" °1.0240.51 1.34+0.66" 1.2640.58"

18 psu 12.09+2.41 "1.1940.57° | ""0.56£034% | "1.12+0.34° "0.97+0.32"

24 psu 8.17+2.09 "0.9240.42° | "°0.484029° | "0.84+0.23° "0.77+0.23°

Tilsauag NW 2.73+0.67 0.12£0.11" °0.09+0.05° °0.13+0.06° °0.1240.05°
6 psu 3.43+1.08 0.1140.11° °0.1140.06° °0.13%0.06" *0.1240.06°
12 psu 3.05+0.83 "0.20+0.14° ""0.11+0.06° | "™0.18+0.08° | "0.16+0.07°

18 psu 3.96+0.97 0.18+0.15° %0.16+0.08° *0.19+0.08 *0.18+0.07°
24 psu 2.52+0.55 "0.17£0.10° | "°0.08+0.04° | "™0.15+0.06° | "™0.14+0.05
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) asnilszneusigermsiuluvesndr sl

@.1) Tulasunanualilundld
Y
Ysma luTasnunmmualuluseuvesndr i Tnemelulng naunzia
Y [
Wamaquaenuad uaz TUsuas neunsnaassiiaindes iaunadeed lusig 13.865-
16.560, 18.015-20.790, 12.910-14.980 taz 10.425-11.945 mg/g dry weight @ua1ay wazly
luuniaundeaglueia 12.960-15.185, 15.150-18.955, 11.545-14.225 uag 9.765-11.670 mg/g
Y 4 4 Y Y
dry weight a1ud19y mevdemsthiaindens o ase UsualuTasnuianualuluns
' J Y 9 | 9 d? 1 a = 1 [
lueounazluunvesndr ldluganaaosina Tiugeuu Tasluluseuiinundoeglusia
14.110-17.110, 21.195-24.400, 14.165-16.505 tiag 11.915-13.055 mg/g dry weight AUAIAL
vazluuniaunaeed 11U 13.575-15.990, 19.320-22.745, 13.640-15.845 1ay 10.215-13.865
H H 1 Y 4
mg/g dry weight MU&191 (115199 W17 taza1319n w18) msndsua luTasnunmuansluy
J VA 42’ A c;y a A 9 A a 09.1’
lugounazlunmmudu wesoinlutindenldlunisnaassiidiuna lulasaunimuags
Usgnoudund lilimansyanlan Mldawsageddulasnuie 14l unsesyayla
9 g dy I o A 9 a Aa ] [ a
18un wetiwsiz luTasnwidusigesnanniis 1 luniseiaau e sroduasy
a a 1 A 9 I 4 o a =
msnsyaulavessonsol luuazniniu itluesalszneudiagvesniaozilu Tdsau
a o a aa g = 4 a =Y ds’
aaol3flaa nsailanaon ouledaig q Tuiiy (@annsdnnindgiane, 2548) uenainil
= A g £ o A A4 3
msgaadluTasnuvesnmduna lnnialumsthia luTasnuvessz v iunguiinion
4
(FIF1 MUAIIFNST, 2544) Haznean1inaasd Wi luseuilsualulasunuags
1 U d‘ 1 1 A I 1 J tﬂ' o 9
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d’ S = 1 1 d' 1 a
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HANY LANADDY amuanshaveainalnsnuianua (mg/g dry weight)
AOUMINAGDI Manas Manas Manas
maihdandaii s | msiiendsiie | msthtiandad o
Tnamalulng NW 16.530+1.867 -1.750+0.919 -1.700+0.665° 1.720+1.188
6 psu 13.865+0.403 1.9350.940 -0.960+1.697 -0.730+1.810
12 psu 15.12041.061 0.655+1.478 -1.525+0.856° 0.945+1.039
18 psu 16.560+1.245 -2.01040.481 0.915+0.256 1.645+0.856"
24 psu 15.810+0.834 <0.080+1.570 0.250+£0.580" 0.165+0.219
uauNIa NW 20.445+0.813 0.810+1.230 1.83040.354" 1.255+0.474
6 psu 18.015+0.332 "3.065+0.134 "0.480+0.311 "-0.365+1.266
12 psu 20.790+0.905 -0.745+1.153 1.500+1.047° 0.675+0.332
18 psu 18.935+0.544 6.445+5.494 -3.645+5.353 2.100+0.283"
24 psu 19.900+0.537 "5 415+0.148" "-0.270+0.509° "-0.645+0.308
WamIgy NW 13.880+0.933 ©-0.770+1.414 *1.625+0.205" -0.400+1.174
6 psu 14.390+1.513 ™3 600+1.358 " 1.195+1.025 "-0.290+0.467
12 psu 14.980+0.608 °1.110£1.245 ®-1.150+0.028 ™ -0.660+0.184
18 psu 13.255+0.262 ™ 0.580+0.000 " -0.800+0.424 "1.130+0.170"
24 psu 12.910+0.622 ™ 7.995+0.219 ".8.195£0.219" "0.290+£0.792
Tsauns NW 11.510+1.315 -0.290+0.806 0.615+0.177" 1.075+0.177
6 psu 11.665+0.969 -0.640+1.259 0.525+0.021 1.505+0.431
12 psu 11.945+0.247 -0.995+0.672 0.885+0.672" 1.0800.226
18 psu 10.875+0.516 ".175+0.799 "-0.795+0.700 "-0.340+0.368°
24 psu 10.425+0.785 0.630+0.552° 0.490+0.552" 0.655+1.704
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v v Y
M99 4.47 aundaganuuanaavedlsia luTasnunavualulunnvesnar s

FHANY YANAADI anuuanmavedTinalulnsounarun (mg/g dry weight)
AOUMINAGDY Manas Manas Manas
msihdiansai 3 | msihdanseiie | msihdansad o
Tnamalulng NW 15.18520.700 -0.1300.141 -2.315+0.884 0.835+1.365
6 psu 12.960+0.127 0.975+0.799 0.900+1.541" 0.420+1.471
12 psu 13.7504£0.438 -0.315+0.163° 1.185+1.464 0.365+1.195
18 psu 14.090+0.184 ".0.370+0.184 "1.100£0.099" *.0.830+0.339°
24 psu 14.035+0.262 0.0900.184" 0.960+1.117 0.905+0.064
uaNnLta NW 18.920+1.315 ® 0.980+0.396 1.165+0.516 0.870+0.933
6 psu 16.255+0.403 ® 1.645+0.700 0.510+1.047" 0.9101.230
12 psu 18.955+0.262 *0.375+0.375" 0.280£0.240 1.465+0.898
18 psu 16.220+0.481 " 1.12540.658 "-0.325+0.559" "2.755+0.219"
24 psu 15.1500.750 ™ 6.710£0.198" ".0.165+1.280 1.050£1.287
WamH g NW 12.69540.361 *0.360+£1.075 *0.900+1.754 0.3250.460
6 psu 14.225+0.304 ™ 3.000+1.047 " -4.900+1.188" "1.055+0.219
12 psu 13.215+0.460 " 0.995+0.827 " *0.470+0.382 -0.565+1.365
18 psu 12.025+0.757 ® 1.085+1.365 *0.045+0.262" 0.485+1.464°
24 psu 11.545+0.799 ™ 6.610+1.768" ".2.03541.633 '.0.275+1.237
Tsauas NW 11.670+0.721 *-0.560+1.612 0.435+0.120 0.920+1.655
6 psu 11.2500.849 ™2.915+0.969 ™1.030+1.216" -1.330£0.212
12 psu 11.060+0.410 ™.1.055+0.106" "0.150+0.269 ".48040.113
18 psu 10.340+1.259 *.0.160+0.693 0.200+0.099 " -0.165+0.177°
24 psu 9.765+0.445 *-545+0.021" 0.995+0.955 0.830+0.735
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4.2) vleaneSanavinalulunanlsl
Y
YsumaeavesaninualuluseuvesndrldInensluIva naunzia
Y 1
Wanguasnua uag 11suas neunisnaaeainiatiude Uaundsedlugig 1.557-1.941,
2.272-3.384, 1.486-1.821 1Az 0.968-1.855 mg/g dry weight auaay uazluluuniaundeeg
114999 0.907-1.473, 1.093-2.186, 0.804-1.236 1Az 0.754-1.266 mg/g dry weight aIUEIAY
v o £ :l = qgll 09: a % agzl 3 U 1
Mmonaimsthiaiudeni 9 a5y dsnaneanesansiualuluniluseunazluunves
na IdluganaassdmIngluua Tduanas Taslulugouiinundoedlusag 1.505-1.845,
1.428-3.081, 1.196-1.767 11 1.062-1.221 mg/g dry weight mua1ay uazluuniaundeng
114929 0.992-1.108, 0.825-2.374, 0.772-1.082 A% 0.586-1.139 mg/g dry weight MUSIRY
ld' d' lﬂl a % 3 QsJI 1 1
(115197 W19 Hazm13199 #20) Nnsalealesanuaniluluseunaz luunanas 919
A [~ v AA g a a @ 09.: [
weannneaesmilusigerisranniydosmslumsniyanla daiueanssaazgn
1 [ 1 1 1 @ [ 4
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A d? 1o [~ 1 a = c?/‘ dya A 1
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3 1 a 1 o o 1 a - I~
anuilunsa-arnvesduginil 7.8 ildees Isealadzavegluauluglves po,” 1ilu
1 1 o ] 1 = Y o == =
dalng) uazeos Isvedmlaluzdainaniggnaia inueyniavewuniiBeunazunaidon
1 a a a 3 4 a a
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HANY YANAADY ammanshaveaTinamlearleSariava (mg/g dry weight)
AOUMINAGDI Manas Manas Manas
maihdandaii s | msiiendsiie | msthiandad o
Tnamalulng NW 1.557+0.128 0.005+0.377 0.282:0.092" -0.163+0.163
6 psu 1.941+0.336 -0.181+0.081 0.091+0.270 -0.005+0.223
12 psu 1.84040.230 -0.338+0.055 0.0080.545 -0.005+0.196
18 psu 1.755+0.289 0.034+0.473 0.013+0.448 -0.18040.393
24 psu 1.92040.525 20.090+0.426 -0.124+0.065 0.056+0.068
uaNNLta NW 3.384+0.456 "°.0.248+0.228 ".0.404+0.119" "0.3480.031
6 psu 2.272+0.150 *0.776+0.714 €-0.982+0.355 0.903+0.487
12 psu 2.541+0.242 "°0.529:£0.006" ".0.634+0.053 "0.360+0.346
18 psu 2.924+0.099 £-0.943+0.326 %0.480+0.201 -1.033+0.929
24 psu 2.951+0.124 ".0.611£0.556 *0.307+0.096 -0.177+0.066
WamIgy NW 1.614+0.333 0.234+0.510 -0.506+0.282" 0.228+0.203
6 psu 1.55940.195 -0.114+0.575 0.155+0.716 -0.038+0.054
12 psu 1.82140.397 0.4530.103 0.170+0.195 -0.67740.537
18 psu 1.503+0.164 0.204+0.255 0.016+0.029 -0.529+0.221
24 psu 1.486+0.263 0.460+0.013 -0.258+0.555 -0.396+0.371
Tsauns NW 1.855+0.318 "-0.803+0.065 "0.45140.178" ™.0.283+0.369
6 psu 1.203+0.333 0.178+0.901 -0.485+0.821 0.3210.099
12 psu 1.077+0.075 -0.046:0.277 0.105+0.218 -0.008+0.040
18 psu 0.968+0.280 0.354+0.624 -0.25240.323 0.022+0.140
24 psu 1.45120.415 -0.189+0.550 0.3020.550 -0.501+0.549

VAL

AMUARTY 95%

fsnyInsenguiuduiie () Huandsin uaainnuans sz wduvesiuds edaliivddnisedy

4 o

AONYINBISINGHYNYNITE (A Tuana iy ndasnIANA NIEnI ey sdniied Ay iszdunmdei 95%

fsnyIn Inoyudneile (uanew) Mpndafi taninuLARszEIhInaTADAee adiiuddnisz iy

ALY 95%
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FHANY YANAADI anuuanmavesdSinarlearleSanaviua (mg/g dry weight)
AOUMINAGDY Manas Manas Manas
msihdiansai 3 | msihdanseiie | msihdansad o
Tnamalulng NW 1.47320.456 -0.6530.266 -0.005+0.297" *0.177+0.052
6 psu 1.268+0.227 -0.220+0.295 0.027+0.136 *0.006=0.182
12 psu 0.907+0.147 -0.12620.391 0.280+0.188" "-0.019+0.081"
18 psu 0.975+0.314 -0.084+0.390 -0.025+0.220 *0.242+0.038"
24 psu 1.362+0.156 ".0.601+0.048 "0.599+0.020" .0.354+0.013
waunzia NW 2.16240.297 ™_1.42340.173 ™ 1.17740.051 " %0.458+0.201
6 psu 2.186+0.227 "°.0.856+0.051 ™0.6110.340 " 0.285+0.064
12 psu 1.093+0.163 1.0.191+0.070 ™ 0.893+0.062 "0.533+0.123"
18 psu 1.907+0.307 ".0.136+0.145 0.127+0.257 v .1.074£0.217"
24 psu 2.0970.354 *20.12940.572 €0.212+0.149™ ®-0.0170.129
Wam¥gu NW 1.0730.166 -0.418+0.327 0.157+0.054" 0.213+0.099
6 psu 1.03740.265 -0.614+0.342 0.259+0.228 0.400+0.264
12 psu 1.236+0.263 "-0.639+0.092 "0.33440.247" "-0.033+0.167"
18 psu 0.804-0.060 0.009+0.155 0.043+0.153 -0.084+0.155"
24 psu 0.910+0.278 0.160+0.379 -0.120+0.266" 0.003+0.256
Tsauas NW 1.266+0.412 -0.82620.279 0.342+0.458" 0.35620.511
6 psu 0.754+0.116 -0.042+0.201 0.032+0.013 0.049+0.084
12 psu 0.886+0.209 "-0.380+0.029 "0.149+0.156" "-0.069+0.025"
18 psu 0.820+0.210 -0.146+0.102 0.069+0.036 0.050+0.281"
24 psu 1.18440.411 -0.450+0.267 0.340+0.086" -0.241+0.173

NG9

fsnyInmsnnuudeile (i) Ruandafu taaannuuans sz Msmiuveniudes edaliivddnis

AMUARITY 95%

v
AINHTNIBINEYNINTD (AT RANANAY taanNUANANTEHITaRYy od1aliad
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o
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NszduANIFeITY 95%
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(4.3) azmuaznaauaalulund sl
Ysuaazniluluseuvesndr ldInan1elulvg uaungia Wenigu
' o w 2’ A Ao ' . &£ g J
aonuad taz 1sawae neunsnaaestitiatiude IA181031 0.025 mg/g dry weight Failuan
. .. A . . ~ 9 v a o = 09.: dy [ a
detection limit UDIATOI atomic absorption AlFiadsnaazmlumsaneinsall drudsuw
NoANA108 11453 0.006-0.008, 0.007-0.018, 0.008-0.008 LAz 0.007-0.008 mg/g dry weight
Y Y Y v
Ay menasmsiiatindens 9 ase Usumaznalulusenvesndr ldlunnyanaaea
i lin/asunas e 1031 0.025 me/e dry weight aaudTuameuasluluseuvendd

dulngiluunTdugetuanitos Taviia1og1uss 0.009-0.010,0.011-0.015, 0.008-0.009 12

v
o v

#1111 0.005-0.010 mg/g dry weight AINA1AL (A115199 4.50 LAZAITIN 4.51) MINaznINNS
a A o 1 A o < ~ 1o [ 1 A .
azauludlSuuddinimewas o sninaznidusign lusuduaoy (non-essential
o Y A = B L a Y 1 Y [ Ao & 1A
elements) M1 lnnwgaautigsnluilsuaiies diunesuauinazlusignduiuaeia
. A Y a c; A = @ [ ] ] S ¥
(essential clements) LANSAOINS TH1lFinad iWorfsunusIgesHan Usenouiuiug 1)
) A (A o A 1 dy A c; 1 dy A o 9
eaun vl lanzminfaz auegluiiomovesludininilowevesdiAunaz sn
(Yim 482 Tam, 1999 8199414 Defew lazaniz, 2005) Taeinine feeding roots HUTuau Tane
9 v v
wiinazauogdgs wenandl lanzwiniazauegluluvesnydiengnivesnuimisaeunasi
1A A ; S v Y A A 1A
agusmsou Uy (Weis iag Weis, 2004) Tagmwiziug ldanemuniiaonnaoninniiie
o 4
BADY
A =) =} a 1 <3 3‘ = [
Wer)3euMeulTIIaneduaITEMI1NANUIANYDUNTY A18NA
o w oy S 09.1’ ~ 1A A 9 A @ 1 7 A [
msthiadudenssii 3, 6 waz 9 wun Blsmalndfeedn Tuawnsaszylainnszay
< ~ ] — A =l =1 1 A A
auanla Inisazauvosnosuasluluseugeiga nagmonlTounensevinayianey
1 U Y Y A a 421 1 1 Y a d' 1
wu lugeuvesnd lnaunzaiilsmameswasgeunazgenilusouvesndiwsiady ua
[ i I < ' a ! ] J
Huva Tduladanu ed1elsfawazimiuinlsuamewasiazaneglulusouvesndr Iy

nnyanaaosegluszaud luneliinanvae lu uaz hineldinasansznusenisasaay In

[}
=1

v o [ [ J 1
vo3na1 13 aoandoanuN Macfarlane Hag Burchett (2002) 1M sfneIn My duRUT 321119
[ I a Aa a v @ 1
nowasnuANu Uiy mssaaula wazmsasanlaventindsnainlundr Iduaunzia
' Y Y ~ A Aa 9y 9 ~ ~ o A
wu na ldnaunziaflgnluduniianududuvemeaasgalivuianazuadinmea) Ao
PRI A Aa Y 9 >y ~
ndldnlgnluauniianududuvesnesaanii 0, 50, 100, 200 Haz 400 pg/g Juuialy
RAUNINDY 100.3, 73.7, 50.6, 46.8 1Az 9.1 w.” Mud19U vaziaunasuiarInnluminy
2 o w Ao Y a ' I~
2.76,2.35,2.29, 2.60 ag 1.78 g/m’ MNS1U MInwug limneauianunumuaenuiu
a @ d’ =] o o 9 [ [ 9 @ 4 o @
wnvesTavzmings tilesainiina Inddgy ldun n1slusenlddiuvesmiugad n1sdina
A 19 Y a aaan 9 J . . ] Y o
looouveslanziiie lilHinalfnser msadraaaa epidermis ou msdulevoulanzosn

4 { o .
1NLBAA uazmimﬁmmmmmu%ﬁ peroxidase (Baker (46 Walker, 1990; Walsh tiaznale,
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1979; Didtz azAM, 1999 8190911 Defew tazamz, 2005) uaslsuu laneniiniidzavog
09; a A a oA A Yy A [ a a a
ulidsuamnmmun iz numula Avszudasomaduny vgamsnsayau lauay
moluiga aoAndeINUMIANEIUDY Yim tag Tam (1999) NKIN1SNARDIDIHANTZNDVD
g’ = d‘ dy v 1 [ % 1 g‘ = d‘d a
WndenluilouTanzminaewaniiguasnuas Tagnaasstlassrindenilsuiamneouas
danzd uaalion Tasidioy uaztina 10 30, 50, 2.0, 20 1Az 30 mg/l MUAIAY I1FYR
Y
1 o o W o 3 [ o 1

naaed nuN neraamstiniaindaiuna 63 Ju Swanlunezvnaduriguinalives
o 9 "o =S

Y
[ Y 1 v o w aa Y |
a”l@]u"l]ﬂﬂ‘WﬂﬂTW'Jquﬂ@ﬂ!LﬂQﬁﬂﬂQﬂﬂWQﬁuﬂﬁTﬂiy)‘ﬂTﬂ'ﬁﬂ@] uaﬂﬁnﬂﬁimmmﬁaﬂymmﬂuﬁ

= 1 1 d' U (% 1 9
ADILASTNUAUAINN GLummzﬂuaaummag"lﬂ
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USnmnzi (mg/g dry weight)

YANAADI
foUMINAADY Meriag METag MTag
maihdandi 3 | msihienseiie | mstniandad o
Tnamalulwgy 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
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
Wamgu 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
Tsauas 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

N118M6) Detection limit U9IAAUNIND 0.025 me/g
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FANAae 3amneanns (mg/g dry weight)
foUMINAADY Meriag METag MTag
maihdandi 3 | msihienseiie | mstniandad o
Tnamalulwgy NW 0.008 0.010 0.008 0.009
6 psu 0.008 0.009 0.007 0.009
12 psu 0.008 0.008 0.008 0.009
18 psu 0.006 0.008 0.008 0.010
24 psu 0.007 0.008 0.007 0.010
waunza NW 0.013 0.014 0.013 0.015
6 psu 0.011 0.009 0.008 0.012
12 psu 0.014 0.011 0.010 0.014
18 psu 0.007 0.013 0.012 0.011
24 psu 0.018 0.014 0.014 0.013
Wam¥gu NW 0.008 0.008 0.006 0.008
6 psu 0.008 0.008 0.008 0.009
12 psu 0.008 0.008 0.008 0.009
18 psu 0.008 0.008 0.007 0.008
24 psu 0.008 0.007 0.007 0.008
Tsauas NW 0.007 0.007 0.006 0.007
6 psu 0.008 0.008 0.007 0.009
12 psu 0.007 0.007 0.006 <0.005
18 psu 0.008 0.008 0.008 0.010
24 psu 0.007 0.007 0.007 0.009

N4 Detection limit YOINDIUAWNNY 0.005 mg/g
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A =1 Y] S ¥ A 9 a 3} 1 A o a dy ~
uiguiiuisunlgniug e e ldms@uniiaeios duiums s Aunlasanis
v 9 v 4
AB1ITEuasAFaIndeuunaNnAnde 01LHIN1IANTZI1¥M5 dAvauraudnide
gunethuuva 5\1?1"31@&1/\1"‘11‘5‘14:3{ TA8IUHUNITNAAD LY randomized completely block
. & A v Ao =2 A Y <3 09/ = A g’ =
design (RCBD) 41 2 {a98MM1n13/ANY1 A9 32AUANWANUDIINABYUTY Ao W uTeyNsL
a g’ =1 A YA @ 1< o v o
Una uaziiu@oynaunisu lnlseauanua 6 psu, 12 psu, 18 psu 1AL 24 psu ANEIAY N1
A A A Yy Y 1 . . . .
siaiy Ao na1 19 Inan19 101w (Rhizophora  mucronata) ndunz1a (Avicennia  marina)
ﬁqmﬁaqmammq (Bruguiera gymnorrhiza) uaz lasaung (Ceriops tagal) @Qnﬂ%ﬁﬂﬁﬂiq
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NAROIFININUA 9 ATY TIWFzoza luMIAnEINIdY 126 U aunsoagdruamsanula
-2 ds‘
il
5.1.1 paumwii
o w A aSq Y 0 4 g} Qy
(1) ganaaednnyaa1satiniailedlnedlunanuiasgiuimieints
Uszian n. Fedmualidan limu 20 mg/1  (MsupaUnUNaiy, 2543) TaaiolSouiiey

a A o v A 2 ' < :’ = ' (=
‘]J33ﬁ‘VI‘ﬁﬂ”I‘Wﬂ”Ii‘]J”I‘LI@HJT@ﬂizﬁ’aNﬂ’a”mmiﬂJﬂﬂuuﬁﬂ NUI lliJiJﬂ’J”liJLL@]ﬂ@IN’OEJN
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aa o 3 dy A A 4 a [ A A = 9
NWADALBUNU ‘V]QH@W%LH@QNW%"IT]W‘MW]G%GHH@]L‘]J‘H‘W"]f"]ﬂEll,a‘l!‘i/mig‘]_mi”lﬂﬁ”lﬂii] SHALLAS

=).

v
anvuzuana19ny As TnameloInglisnunusinfigu (stlt roots) uauNI@NsZUVIIN
139141 pneumatophores @1UWINHIguADNUAILAE 115 3uAITisInEn YU AR 1811 (knee
[ 1 ] o Y (aaa a @ A v W a ﬁ}dd?l IJa B
roots) 3¥UUTINAINANFIwI IFURATowenFatu-Sanduna laavuluszunsinldau
S o o o w A = ~ 1 A ] A a
WuunumdidglumstiniadTeauazuen Tl dauszvui ludgnivy auisni@y
a o J s A @ a ~ = oy Y
pONFIIU lagautarMITUATIZHIAIVBIUNaIAnoUNY Ysznounulsuad Toaluiiuan
1 1 [} =S A Y a A o v A S 9 [
YOI aLEANADDIUANANNY DlMa TSz anTamlunstiniat Teaaeud s/
=\ a A o @ z 9/:; =
2) ganaaesidszansninlumsiiaaisuviuaseninua lddq fia

4 E4 1 1
FENIN 25.46-59.66 % Natio1atiloan1nn mssanauveuasluld aeld vagnmsilaes
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4 o o o @ A o Yy A
iegninna lndiaglunisihiiaaisuviuase Ao msanaznounaznsiu 1A lagsniy
(Kadlec, 1995)
4
o w % 1 4
(3) ganaaoannyadwsnihdalulasnuimuelieglunuaiuiasgiu
Y 4 ] 9
winsemsdszan n. saimuan luTasunanua liinu 35 mg/1 (nNsuAIUANNANY, 2543)
A B! = a A o qaj ' I 2’ = '
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= 9 (XY A = o d' = ~ a A o w
uaduu Ty luganu iesanfinnudunlsge tazienlssuisnilszansnimmsiiiiie
v
Tulasmunsuasznesia iy nuh Ianuuandvedniiodngnedda laogananed
A Y 9/ = 2y S o w 1191’ A A A [l 1
ngnndr IduaunzalseansmwnmsiiialuTasnunimuageiige e Ja1ogluris
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Y1319 48.30-71.59 % lagienlseumenilseansainnisiniaveanesanavuaszriig
I g’ = = 1 1 A v o W an =\ Y 1 ~
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o 3’ <} a A o w [ c?/‘ 1 '
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yiany FANAADI Pnadunsaing (%)
foUMINARDI Meriag MK MEHag
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW 2.8340.131 °3.36120.210° 1.8510.752 3.2130.137
6 psu 3.361+0.210" "5 667+0.181" "1.71740.455 "4.813+0.330"
12 psu "2.560+0.127 "4.358+0.314 2.929+0.265" "3.716+0.292
18 psu 2.31240.737 °3.62620.721° 2.340+0.185" 4.21140.848
24 psu "2.743+0.25" "6.061+0.377" "3.07240.338" 4.87120.249°
Tnamalulng NW '2.790+0.326 "4.247+0.310 "0.665+0.197 "4 412+0.237
6 psu ".475+0.376° "3.928+0.448" "1.813+0.805 "3 41040.141°
12 psu .749+0.519 "5.116=0.597 "1.360£0.271° "3 819+0.295
18 psu "2.838+0.394 "5.174+0.515" "1.20620.053" "4 81120.165
24 psu "1.55240.111° "5.11240.426" 2.04140.237° "4.697+0.326"
Haunzia NW "3.11940.272 "4.245+0.155" "1.488+0.661 "4.045+0.757
6 psu "3.510=0.142" "4.090-0.533" "1.477+0.330 "3.461£0.212°
12 psu '2.695+0.064 "3.51240.285 "1.39740.218° ™3.069+0.068
18 psu 2.846+0.656 3.361+0.210° 1.960+0.352" 3.650+1.155
24 psu "3 364+0.350" "3 .666=0.362° "1.875+0.232" "3.459+0.071"
WamH gy NW 2.432£0.437 "4.931+0.334" ™1.760+0.515 ™3.48420.931
6 psu "3.263+0.207" "3.616+0.432° "1.75140.057 "2.890+0.594"
12 psu "2.516+0.189 "3.928+0.448 ".835+0.262° "3.823+0.443
18 psu ™3 674+0.653 "4.469+0.318" ™1.915+0.175" 3.311+0.139
24 psu 2.266+0.671% "4.874+0.415" "1.75120.057" "4.871+0.249"
Tsauas NW '3.26340.207 ™5.293+0,348" "2.342+0.308 "4.928+0.000
6 psu 2,74120.130" ™5.293+0.348" 2.258+0.427 "4.817+0.495"
12 psu '3.62040.702 ™4.6410.405 "2.16620.060" "3.873+0.371
18 psu "3 467+0.495 "7.11140.105° "2.081+0.060" '4.615%1.129
24 psu '1.857+0.232% ™4 580+0.161™ "2.695+0.064° "3.92240.000°
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yiany FANAADI Pnadunsaing (%)
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW 2.516+0.189 * 4.987+0.084" 1.100£0.418 4.296+1.937
6 psu "2.931+0.398 " 3461+0.212" "1.107+0.628 "4.304+0.390 "
12 psu 2.70240.452 *3.263+0.207 % 2.003£0.413° 3.882+0.669°
18 psu "2.472+0.251 " 4.69740.326" "2.000+£0.295 "4.247+0.310"
24 psu 2.84240.525 ®3.415+0.422% 2.340+0.185 " 3.823+0.443
Tnamalulng NW "2.695+0.064 ™ 2.975+0.200° *0.327+0.281 "3.263+0.207
6 psu 3.070+0.203 *2.975+0.200™ 1.530+0.720 2.842+0.525°
12 psu '2.927+0.133 " 3.613+0.288 " "0.840+0.151° "3.769+0.367 "
18 psu "2.97740.334 ™2.516£0.189° 1.026+0.414 ".564+0.381°
24 psu "2.608+0.319 ™ 4.029+£0.151% ".17240.317° "3.979+0.376
ANz NW "2.696+0.193 " 1.631+0.112° "1.058+0.156 " 1.956+0.117
6 psu ".886+0.462 ™3 714+0.146" 0.92240.561 ™2.927+0.133°
12 psu ").696=0.193 " 1.63140.112° '0.9110.051" ™ 2.169+0.302"
18 psu "2.521+0.441 ™3361+0.210" "1.09420.105 M 3.0210.134°
24 psu "2.927+0.133 ™2 .696+0.193° "0.877+0.203° ™2 788+0.196
Wam¥gu NW "2.303+0.491 "2.564+0.381° "1.399+0.327 "3.165+0.068
6 psu ™3.663+0.217 "2.883+0.330" "1.068+0.573 "2.931+0.398"
12 psu " 2.743+0.259 "3.263+0.207 "2.04140.237" "3.510+0.142°
18 psu ™) 7410.130 "3.072+0.338 " "1.672+0.170 "3.263+0.207"
24 psu ™ 339£0.062 "3.716£0.292° "1.094+0.105" 2.69620.193
Tsauas NW ™2.97740.334 ™ 3.819+0.295" "1.8020.575 "3.928+0.448
6 psu "2.975+0.200 "3.560+0.072" 1.247+0.320 "4.467+0.159 "
12 psu "3.2630.207 "2 8810.198 " "1.44340.493® "3.311£0.139"
18 psu '2.79340.457 ™ 4.874+0.415" "1.321+0.216 "4.415+0.395
24 psu 1.960+0.352 *4.817+0.495° 2.082+0.179"° 4.186+1.913
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tﬂ' ! d' a lel a lel
719190 W3 mmaaﬂsmm“luimmumwuﬂ“luﬂmmuu (0-10 %1.)

FHANY YANAAD PSnalulnsounaviua (mg/g dry weight)
foUMINARDI Meriag MK MEHag
msihdiansai 3 | msihdanseiie | msihdansai o
Tairgniny NW 1.745+0.134" 1.495:0.148 1.550+0.198 1.565:0.078
6 psu 1.695+0.021° 1.460+0.099 1.455+0.134 1.710+0.113"
12 psu 1.690+0.042" 1.625+0.092 1.635+0.431 1.410+0.113™
18 psu 1.685+0.134° 1.520+0.099 1.470+0.283 1.695+0.106
24 psu 1.485+0.106° 1.530+0.170 1.480+0.127 1.840+0.127°
Tnamalulng NW 1.385+0.049° 1.650+0.099 1.52040.156 1.385+0.035
6 psu *1.335+0.064" 1.550+0.198 1.675+0.078 1.3150.078"
12 psu *1.51040.085" 1.415+0.191 1.505+0.219 1.325+0.078°
18 psu *°1.245+0.049° 1.550+0.311 1.595+0.219 1.520+0.071
24 psu °1.170+0.057" 1.595+0.247 1.635+0.276 1.410+0.042°
Haunzia NW 1.16540.064° "1.4900.042 "1.430+0.071 "1.460+0.085
6 psu *1.39040.057" 1.525+0.078 1.500+0.382 1.265+0.078"
12 psu ®1 505+0.064" 1.685+0.035 1.405+0.361 1.580+0.099"
18 psu *1.550+0.042" 1.370+0.099 1.490+0.113 1.495+0.120
24 psu *1.540+0.017" 1.43040.198 1.465+0.064 1.495%0.106"
WamH gy NW *1.475+0.049" 1.760+0.113 1.430£0.156 °1.515+0.092
6 psu “1.415+0.064" 1.385+0.064 1.380+0.085 °1.45540.078"
12 psu *1.530+0.028" 1.590+0.255 1.590+0.368 *1.940+0.085"
18 psu °1.015+0.02° 1.345+0.318 1.500+0.226 *1.66040.057
24 psu "1.155+0.092" "1.73040.113 ".520+0.184 "™1.495+0.120"
Tsauas NW ®1.655+0,092 " 1.67020.156 1.455+0.163 1.38040.071
6 psu 1.760+0.071" 1.500+0.212 1.710+0.085 1.685+0.078"
12 psu °1.365£0.078" 1.515£0.318 1.360%0.099 1.6100.141°
18 psu *1.46540.035" 1.370+0.127 1.515+0.092 1.595+0.106
24 psu ®1.645+0.134" 1.420+0.127 1.550+0.240 1.670+0.071°

Y

e SI9NHINEISINgEYuTeiie () Fuand1af naasaiand sz e Re A athafied Sayfisedy
AnFoiiu 95%
MonyInmIdInguyNYNile () Ruansafu naasanuuanmas s esiaie egrdiod SayfiszaunuFeriu 95%
FasnusnmnInoyudnoile (uauen) fuandreiu naasanuiand sz hssmauiufedi edaditedifyiiszdy

AN 95%



tﬂ' ! d' a lel a qgll 1
M1919N W4 mmaansmm”luimmumwm“luﬂu%uaN (10-20 %4.)

157

FHANY YANAAD PSnalulnsounaviaua (mg/g dry weight)
AOUMINAGDY Manas Manas Manas

msihdiansai 3 | msihdanssii6 | msihdansed

Tairgniny NW 1.195+0.035 1.235:0.092 1.290+0.057 1.405:0.064
6 psu 1.205+0.049 1.280+0.127 1.410+0.057 1.445+0.191

12 psu 1.280+0.014° 1.33040.113 1.315+0.035 1.350+0.184

18 psu 1.22540.021° 1.225+0.134 1.445+0.134 1.410+0.057

24 psu 1.185+0.021° 1.28040.085 1.305+0.092 1.705+0.247

Tnamalulng NW * 1.240+0.042 1.020+0.240 1.460+0.127 1.275+0.092
6 psu ®1.115+0,092 1.15540.163 1.395+0.021 1.09040.113

12 psu 1.130+0.057" 1.040+0.170 1.430+0.071 1.31040.240

18 psu * 1.015+0.035 ¢ 1.125+0.064 1.340+0.127 1.430£0.311

24 psu %0.915+0.092° ™1.250+0.113 "1.585+0.233 "1.125+0.134

naunzIa NW ® 1.04040.028 1.300£0.071 1.250+0.099 1.110£0.085
6 psu * 1.095£0.035 1.570+0.184 1.34040.184 1.065%0.120

12 psu ®1.080+£0.099 " 1.285+0.120 1.375+0.191 1.55040.325

18 psu ® 1.150+0.057 1.190+0.113 1.335+0.148 1.365+0.078

24 psu *1.475+0.049° 1.185+0.120 1.21540.035 1.31040.184

WamH g NW 1.1800.057  1.430+0.170 1.235+0.205 1.19540.120
6 psu "1.200+0.113 "1.630+0.113 "1.150+0.099 "1.280+0.071

12 psu "1.210+0.028 " " 1.180+0.099 1.370+0.141 "1.735+0.064

18 psu 1.080+0.042 ™ *1.300+0.057 1.32040.099 1.55040.283

24 psu 1.085+0.106 ™ ® 1.200£0.099 1.34040.198 1.34040.099

Tsauas NW 1.380+0.198 1.465+0.106 1.425+0.021 1.12040.141
6 psu 1.195+0.064 1.2950.064 1.445+0.177 1.495+0.078

12 psu "1.010£0.028" ™1.365+0.064 ""1.130+0.085 "1.450+0.170

18 psu 1.240+0.057° 1.225+0.049 1.34040.127 1.495+0.233

24 psu 1.33040.156 " 1.180+0.141 1.460+0.311 1.475+0.092
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FHANY YANAAD YSanamenlaienlossy (mg/g soil)
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW 0.210+0.099 0.210+0.033 0.397+0.033 0.280+0.066
6 psu 0.187+0.066 0.280+0.066 0.280+0.198 0.280+0.066
12 psu 0.163+0.033 0.303+0.099 0.233+0.132 0.3730.132
18 psu 0.093+0.066 0.327+0.132 0.303+0.099 0.350+0.033
24 psu 0.140+0.066 0.2330.132 0.210+0.033 0.303+0.033"
Tnamalulng NW 0.0930.132 0.1630.099 0.327+0.066 0.2800.132
6 psu 0.093+0.066 0.187+0.132 0.257+0.033 0.350+0.033
12 psu 0.210+0.099 0.303+0.165 0.257+0.033 0.373+0.066
18 psu 0.140+0.066 0.280-+0.132 0.350+0.099 0.210+0.033
24 psu "0.117+0.033 ™0.210+0.033 "0.327+0.066 "0.210+0.033°
HauNIa NW 0.187+0.066 0.117+0.033 0.257+0.033 °0.257+0.033
6 psu 0.0700.433 0.187+0.132 0.30320.099 °0.210+0.033
12 psu "0.117+0.033 "0.280+0.066 "0.257+0.033 ™0.303+0.033
18 psu 0.1170.033 0.280+0.132 0.3730.132 °0.3270.066
24 psu Y0.210£0.099 "0.140+0.066 0.257+0.033 ™0.537+0.099"
WIMHIgw NW 0.280-+0.132 0.187+0.000 0.233+0.066 0.303+0.033
6 psu 0.140+0.066 0.210+0.033 0.233+0.132 0.257+0.165
12 psu 0.187+0.066 0.210+0.099 0.233+0.066 0.303+0.099
18 psu 0.140+0.066 0.187+0.066 0.280+0.132 0.397+0.033
24 psu 0.1630.033 0.280+0.066 0.327+0.132 0.350+0.033"
Tsauas NW 0.117+0.433 0.233+0.132 0.327+0.066 0.350+0.165
6 psu 0.117+0.033 0.187+0.066 0.280+0.066 0.210+0.033
12 psu 0.257+0.099 0.257+0.033 0.303+0.033 0.233+0.000
18 psu 0.140-+0.066 0.117+0.099 0.280+0.066 0.420+0.132
24 psu "10.140+0.066 "0.117+0.033 "0.233+0.000 "0.397+0.033°
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FHANY YANAAD YSanameulaienlessy (mg/g soil)
foUMINARDI Meriag MK MEHag
msthiiansaii 3 | maihdandafie | msthiansaii o
Tairgniny NW 0.163+0.033 0.117+0.033 0.163+0.033 0.187+0.066
6 psu 0.140+0.132 0.210+0.033 0.233+0.066 0.210+0.099
12 psu 0.093+0.066 0.2330.066 0.210+0.033 0.303+0.033
18 psu 0.070+0.033 0.210+0.033 0.210+0.099 0.257+0.033
24 psu 0.210+0.033 0.1630.033 0.1870.132 0.1630.099
Tnamalulng NW 0.280+0.066 0.117+0.099 0.187+0.066 0.2330.132
6 psu 0.0930.066 0.210+0.033 0.140+0.000 0.257+0.033
12 psu 0.187+0.066 0.163+0.033 0.303+0.165 0.233+0.000
18 psu 0.093+0.066 0.210+0.099 0.210+0.099 0.187+0.132
24 psu 0.1400.066 0.140+0.066 0.210+0.099 0.163+0.033
uauNIa NW ®0.163+0.033 0.210-£0.099 0.210+0.033 0.233+0.066
6 psu *0.163+0.033 0.163+0.033 0.1870.066 0.1630.099
12 psu %0.257+0.033 0.187+0.066 0.210+0.099 0.257+0.033
18 psu °0.093+0.066 0.163+0.033 0.210£0.033 0.257+0.033
24 psu °0.093+0.000 0.163+0.033 0.303+0.231 0.280+0.066
WamIgy NW 0.187+0.066 0.210+0.033 0.187+0.066 0.187+0.066
6 psu 0.280+0.066 0.187+0.066 0.210+0.165 0.280+0.066
12 psu 0.1400.066 0.187+0.066 0.163+0.033 0.187+0.066
18 psu "0.070+0.033 "0.210+0.033 ™0.187+0.066 "0.303+0.033
24 psu 0.117+0.099 0.187+0.066 0.210+0.099 0.210+0.033
Tsauas NW 0.1400.066 0.187+0.066 0.187+0.066 0.327+0.066
6 psu 0.093-0.000 0.117+0.033 0.233+0.132 0.163+0.033
12 psu 0.093£0.066 0.1870.000 0.210+0.033 0.210+0.033
18 psu 0.187+0.066 0.1170.033 0.210+0.033 0.233+0.066
24 psu 0.257+0.033 0.070+0.033 0.350+0.231 0.303+0.033
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FHANY YANAAD PSnadlunsn (mg/g soil)
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW °0.747£0.132 °0.72320.165 0.5130.066 °0.420+0.198
6 psu "™0.957+0.033° "0.653+0.132 "0.770+0.033 "0.397+0.033
12 psu "1.283+0.033" "0.723+0.033° "0.747+0.132 *1.120+0.066
18 psu 1.1200.066" *1.050+0.033" 0.863+0.165 ®1.0030.165"
24 psu ™1 307+0.132° ™ 1.0730.066 *0.747+0.132 "0.677+0.099™
Tnamalulng NW "1.050£0.099 ™0.93340.066 *0.653+0.132 "0.327+0.132
6 psu 1.003+0.033" °0.700+0.198 0.653+0.264 °0.5130.000
12 psu 1.120£0.132° *0.793+0.066" 0.700+0.066 *1.050+0.297
18 psu "1.330+0.099" 0.397+0.033" "0.583+0.099 "0.42040.132°
24 psu "1.2830.165" "0.933+0.066 "0.747+0.066 ™0.257+0.033°
naunzIa NW *1.097+0.033 0.840+0.132 0.630+0.033 0.443+0.297
6 psu *0.747+0.066° 0.770+0.099 0.677+0.297 0.560+0.066
12 psu °0.630+0.165° 0.4900.099" 0.607+0.066 0.677+0.033
18 psu ™°0.957+£0.033% 0.7700.033° 0.653+0.066 ™0.863+0.033"
24 psu ™. 07320.066" "0.817+0.099 0.723+0.099 "0.560+0.066"
Wam¥gu NW ™0.840+0.066 *0.980+0.198 "0.747+0.066 "0.467+0.066
6 psu "1 .440+0.330™ "0.933+0.066 "0.537+0.033 "0.630£0.499
12 psu *1.120+0.264" °0.63020.033" 0.747+0.462 0.723+0.099
18 psu *0.887+0.066° *1.213%0.132" 0.513+0.264 0.560+0.198"
24 psu ™1.75040.033" "°0.933+0.132 0.63040.165 "0.467+0.066"
Tsauas NW °1.097+0.297 0.957+0.099 0.583+0.231 1.33040.495
6 psu "1.727+0.132° "0.957+0.099 ""0.747+0.066 "0.583+0.165
12 psu °0.74740.000" 0.74720.066° 0.72340.297 1.377+0.627
18 psu °0.65340.132¢ 0.933+0.066" 0.630+0.099 0.537+0.165%
24 psu °1.0730.132° 1.213+0.858 0.537+0.099 1.050+0.297"
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FHANY YANAAD PSnadlunsn (mg/g soil)
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW ©0.677+0.033" 0.537£0.231 *0.327+0.066 0.4430.165
6 psu " 0.817+0.033" 10.490+0.099 "™ 0.6070.132 "0.327+0.066 °
12 psu ™ 1.05040.099 "0.607+0.066 " 0.653+0.066 "0.723+0.033
18 psu ® 1,003+0.033 0.677+0.033 *0.677+0.033 0.4900.297
24 psu ™1.423+0.099" "0.35040.099° "™ 0.490+0.033 "0.653+0.000°
Tnamalulng NW €0.420+0.066° 0.9100.363 0.607+0.033 ©0.537+0.033
6 psu ™ 0.910+0.099 " *0.467+0.000 "0.420+0.198 ™ 0.467+0.066 ™
12 psu *0.910+0.033 0.583+0.033 0.537+0.165 *0.7000.066
18 psu *1.143+0.033" 0.677+0.429 0.397+0.033 *0.3730.132
24 psu ™ 0.980-+0.066 " Y0.630+0.033 "0.513+0.000 " 0.233+0.066 ¢
HauNIa NW *€0.72340.033° 0.5370.099 0.537+0.231 0.467+0.132
6 psu ©0.56040.066 ™ 0.443+0.363 0.560+0.132 0.513+0.066
12 psu €0.560+0.198 0.443+0.099 0.350+0.165 0.653+0.066
18 psu ™ 0.863+0.033 % "0.700-0.000 "0.067+0.132 '0.513+0.066
24 psu ™} 003+0.033" *0.747+0.066 " "0.700+0.132 "0.420+0.066"
WIMHIgw NW € 0.467+0.066 0.5370.165 0.653+0.066 0.397+0.165
6 psu 0.420+0.066 ° 0.723+0.033 "0.723+0.033 "0.677+0.099
12 psu *0.93340.132 0.653+0.330 0.630+0.165 0.677+0.165
18 psu °0.817+0.099 ° 1.073+0.462 0.560+0.132 0.537+0.099
24 psu *1.400+0.132° 0.677+0.099 * 0.607+0.132 0.397+0.099 "
Tsauas NW * 1.003+0.033" 0.723+0.033 0.420+0.198 0.700+0.198
6 psu 1.003+0.231° 0.560:0.132 0.537+0.231 0.537+0.033 %
12 psu *0.6530.132 0.560:0.264 0.583+0.099 0.7230.099
18 psu *0.303+0.099" 0.747+0.132 0.490+0.099 0.537+0.099
24 psu "™ 0.933+0.066" "1.003+0.231°" "0.3030.099 ""0.630+0.033"
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M31990 W9 Avndslsuaveanesanavivaluauaruuy (0-10 %))

ALY 95%

A o

FHANY YANAADI Wanalearedaiarun (mg/g dry weight)
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW "0.11620.018" "0.197+0.005° "0.309£0.033 ™0.325+0.010
6 psu 0.245+0.006" "0.262+0.003" "0.349+0.038 ™0.371+0.007
12 psu 0.198+0.005" "0.253+0.007" "0.313+0.010 ™0.362+0.000"
18 psu 0.137+0.005° "0.187+0.021 "0.3230.021 "°0.3510.020
24 psu "0.173+0.019° "0.182+0.007" "0.349+0.032 ™0.36620.007
Tnamalulng NW "0.169+0.005° ™0.3240.003" ™0.329+0.002 "%0.302+0.004
6 psu ™0.16040.007" 0.278+0.009" ™0.327+0.028 ™°0.357+0.014
12 psu 0.1710.000" "0.135+0.011° "0.275+0.004 0.269+0.005°
18 psu ™0.105+0.015" 0.153+0.003° ™0.3130.009 ™0.32140.021
24 psu ™0.165+0.000° "0.264+0.012° ™0.370+0.020 ™0.368+0.027
ANz NW "0.252+0.007" "0.155+0.004" "0.323+0.028 ™0.332+0.016
6 psu °0.142+0.001" "¢0.182+0.019° "0.337+0.033 ™0.345+0.027
12 psu ¥0.147+0.004° "0.263+0.019" "0.316+0.035 ™0.28240.014°
18 psu ™0.175+0.007" "0.219£0.005" "0.341+0.014 ™0.35940.011
24 psu ™0.085+0.011* %0.205+0.011" "0.348+0.014 ™0.35040.012
WIMHIgw NW "0,204+0.013" *°0.204+0.006" "0.3210.006 ™0.323+0.004
6 psu ™0.170+0.003" "0.402+0.011° "0.350+0.021 "°0.346+0.016
12 psu 0.196+0.004" "0.194+0.007" "0.334+0.009 ™0.368+0.007°
18 psu 0.20240.020° 0.169+0.006™ "0.306+0.025 ™0.337+0.019
24 psu 0.205+0.006" ™0.183+0.008" "0.330+0.013 ™0.3240.003
Tsauas NW ™0.175+0.002° "°0.214+0.005" "0.355+0.018 ™0.338+0.005
6 psu "0.258+0.022" ™0.136+0.009" "0.349+0.044 ™0.385+0.012
12 psu 0.09240.007" "0.194+0.019" "0.296+0.017 0.311+0.004°
18 psu 0.164+0.004™ %0.168+0.001" "0.335+0.012 "°0.357+0.031
24 psu 0.248+0.012° 0.260+0.003" "0.329+0.010 ™0.339+0.002
nmemg  SI9NHINEISINgEYuTeiie (d) Ruansafy naasanuuanmasEneaivenids egviid Saufiszay
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M351990 W10 AundslSunansanesanavualuausuaia (10-20 %3.)

FHANY YANAADI Wanalearedaiarun (mg/g dry weight)
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW "0.0830.004 ¢ " 0.196+0.009° "0.308+0.018 "0.300+0.006
6 psu ™0.137£0.010% "0.191+0.011° "0.255+0.025 "0.284+0.016
12 psu "0.181+0.006" "0.140+0.009 "0.262+0.016 "0.282+0.011°
18 psu " 0.114+0.004° " 0.113+0.006 "0.2420.006 ¢ "0.261+0.021°
24 psu "0.163+0.006" ™ 0.104+0.005 "0.247+0.014 "0.267+0.015
Tnamalulng NW "0.151+0.001° *0.1610.002° "0.269+0.014 "0.280+0.010
6 psu *0.130+0.005" '0.14540.004" "0.313+0.020 "0.303+0.007
12 psu "0.152+0.004° "0.138+0.010 "0.284+0.017 "0.3010.007"
18 psu ™ 0.089+0.004° "0.134+0.013" "0.262+0.020 ™ "0.284+0.012"
24 psu " 0.156+0.002" 0.1320.004° "0.243+0.010 "0.265+0.022
ANz NW "0.21540.015° " 0.145+0.007" "0.302+0.009 ™0.311+0.003
6 psu °0.1230.004™ ™ 0.115+0.015° "0.319+0.018 ™0.314+0.013
12 psu " 0.099+£0.001° ™ 0.11240.021 "0.290+0.010 ™ 0.285+0.03"
18 psu ™.0.154+0.003" ¥ 0.177+0.006° "0.283+0.018" ™ 0.277+0.008"
24 psu 4 0.090£0.003 ¥ 0.163+0.011° "0.274+0.019 ™ 0.2600.001
WIMHIgw NW €0.145+0.005% | "0.128+0.025" "0.305+0.019 ™0.32620.011
6 psu " 0.148+0.006" " 0.110+0.005° "0.309+0.016 ™ 0.303+0.008
12 psu " 0.174+0.013" " 0.110+0.018 "0.2890.025 " 0.316+0.007"
18 psu " 0.120+0.003" ¥0.194+0.010° "0.328+0.015" ™ 0.312+0.006"
24 psu " 0.203+0.003" " 0.1550.005° "0.279+0.014 ™ 0.291£0.002
Tsauas NW " 0.1230.012° ™ 0.132+0.012° "0.297+0.034 " 0.29140.025
6 psu *0.104+0.011° | ™0.132+0.015™ "0.296+0.025 ™ 0.319+0.007
12 psu " 0.11320.020 ¢ " 0.133+0.019 "0.263+0.017 ™ 0.2840.009"
18 psu ™ 0.158+0.002" "0.211£0.025° ™0.24440.016 ™ ™ 0.257+0.002"
24 psu "0.136+0.003° | " 0.146+0.006™ "0.294+0.019 ™ 0.304+0.006
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$ 1 { a I { I~ 1 a u’zl
3190 w11 avndaslsuaeanesaniuilss Tesinonyluauduuu (0-10 %)

HANY YANAAD Wananlearleafiiluszlamideity (mg/e)
AOUMINAGDI Manas Manas Manas
maihdandaii s | msiiendsiie | msthtiandad o
TairJgniiy NW "0.072+0.011° "0.122+0.003" "0.208+0.028 "0.202:0.006
6 psu 0.152+0.004" "0.162+0.002" "0.239+0.008 "0.230+0.004
12 psu ™0.119+0.003" "0.152+0.004" "0.222+0.007" "0.217+0.010°
18 psu 0.082+0.003° "0.11240.012" "0.206=0.014 "0.211+0.012
24 psu 0.104+0.012" "0.1090.004" "0.227+0.006 "0.220+0.004
Tnamalulng NW *0.10540.003° "0.201+0.002" ™0.169£0.028 "0.187+0.002
6 psu 0.099+0.004" 0.172+0.005" ™0.243+0.022 ™0.221+0.008
12 psu "0.106+0.000" "0.0840.007° ™0.176+0.011° "0.167+0.003°
18 psu ™0.066:0.010° %0.096+0.002" ™0.193+0.004 "°0.202+0.013
24 psu "0.10120.002 "0.16140.011° "°0.220+0.011 ™0.224+0.011
uaNNLta NW 0.15140.004° ™0.093+0.002° "0.200+0.023 "0.19940.009
6 psu °0.0880.000" "40.113+0.012° "0.234+0.012 ™0.214%0.017
12 psu 0.091+0.002° ™0.163+0.012° "0.17120.025" ™0.175+0.008"
18 psu "0.109+0.004" °0.13620.003° "0.214+0.025 ™0.223+0.007
24 psu "0.053+0.007° 0.127+0.009" "0.209+0.010 ™0.217+0.007
WIMHIgw NW "0.122+0.008" "°0.122+0.003" "0.191+0.016 "0.1940.002
6 psu "0.106+0.002° "0.250+0.007" "0.235£0.019 0.215£0.010
12 psu "0.119+0.002" "0.1190.004" "0.230+£0.012" "0.224+0.004"
18 psu '0.125+0.013" 0.105+0.004 "0.203+0.020 "0.209+0.012
24 psu "0:133+0.004" 0.119+0.005" "0.228+0.022 "0.211+0.002
Tsauas NW "0.105+0.001 "0.129+0.003" "0.212+0.028 ™0.203+0.003
6 psu "0:160+0,014° ™0,0840.005" %0.244+0.015 ™0.238+0.008
12 psu "0.056:0.004" "0.1180.012" "0.18140.014° ™0.190+0.002"
18 psu "0.0990.003™ 0.10120.000 "0.220+0.026 "°0.214+0.018
24 psu "0.149+0.007" "0.1560.002° "0.210+0.008 ™0.203+0.001

e

AMUARTY 95%

v o o 2. 4 e ' ' < a4 aw o o A
manuimmmﬂquuu%’wﬁa (LUINY) NUANANNU LFAIANUUANANITEHINANUANVDIUNTY DYNUUIAAYNTLAY

4 o

Y

AENYINMEISINGEYNYNITE (IAY) Tuana iy ndasnuAnA NI EnINTiaiy sdniieddyiszdunimuiei 95%

o o

fsnysan Inoyudnoile (uauew) iuanmafi taninnuuanisszniaanAudedi eduiisddnisz iy

AMUARTY 95%




$ 1 { a I { I~ 1 a u’/’ 1
3190 w12 annaslsuaeaneaniuilss Tesminonyluauduais (10-20 i)

165

FHANY YANAAD WanamlearleFatuihnlszTasiidens (mg/g dry weight)
AOUMINAGDY Manas Manas Manas
msthiiansafi 3 | maihdandafie | msthiansaii o
Tairgniny NW ™ 0.0520.002 " 0.1210.006" "0.149+0.033 "0.186+0.004
6 psu ™ 0.085+0.006" " 0.118+0.007° "0.152+0.017 "0.176+0.010
12 psu 0.110+0.006" ™ 0.085+0.003 "0.153+0.017 "0.172+0.003 °
18 psu " 0.0720.003° ¥ 0.07120.004° "0.135+0.018 "0.164+0.014™
24 psu "0.098+0.004" ™ 0.062+0.003 "0.148+0.008 "0.160+0.009
Tnamalulng NW ™ 0.093+0.001° *0.100+0.001° "0.146+0.030 "0.174+0.006
6 psu 0,081+0.003" "0.090+0.003 " "0.158+0.030 "0.188+0.004
12 psu " 0.094+0.002° "0.085+0.006 "0.152+0.036 "0.187+0.004"
18 psu " 0.056+0.003° "0.084+0.008" "0.135+0.020 "0.1790.007"
24 psu " 0.097+0.001° "0.082+0.002° "0.146+0.006 "0.164+0.013
ANz NW 0.129+0.009° "°0,087+0.004 * "0.138+0.010 ™ 0.187+0.002
6 psu ¥°0.07620.002 ™ ™ 0.071£0.009° "0.143+0.037 ™0.19540.008
12 psu " 0.061£0.000" ™ 0.069+0.014 "0.160+0.025 ™ 0.175+0.004
18 psu ™0.096+0.002" "0.110£0.004° ™0.146:0.044 ™ 0.171£0.005 ™
24 psu "0.058£0.002 ° ™ 0.106+0.007° "0.164+0.011 ™ 0.169+0.001
Wam¥gu NW ©0.087+0.003% | "€0.077£0.015° "0.181%0.013 "0.196+0.007
6 psu " 0.092+0.004" ™ 0.068+0.003 "0.131+0.023 "0.188+0.005
12 psu " 0.10620.008" ¥ 0.067+0.011 "0.166+0.025 "0.193+0.004"
18 psu " 0.072+0.002° ¥0.117+0.006° "0.156=0.026 "0.187+0.004"
24 psu ¥ 0.127+0.005° "°0.097+0.002" "0.168+0.009 "0.182+0.009
Tsauas NW *0.074+0.007° " 0.079+0.007" "0.162+0.025 ™ 0.174+0.015
6 psu "0.064+0.007° "0.082:0.009 * "0.148+0.027 ™ 0.1980.004
12 psu "0.0690.013" " 0.08240.011 "0.137+0.024 ™ 0.174+0.007 "
18 psu "0.095+0.001° "0.12740.015° ™0.135+0.006 ™ 0.154+0.001°
24 psu "0.0810.002° " 0.087+0.004 "0.177+0.012 ™ 0.182+0.004
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a A
FUANY

AN (cm.)

MBI 1 Foumsnaaes il 14 il 28 Tuii 42 Sudt 56 it 70 Tuf 84 St 98 Huft 12
Tnsmalulvgy NW 72.13+11.62 | 72931167 | 73.82+1182 | 74331199 | 74.90+12.14 | 7550£12.16 | 7626£1237 | 76.93+1252 | 77.59+12.68
6 psu 75.63:+8.89 76.44:8.92 77.098.82 77.72:8.96 78.4749.09 79.419.12 80.14+9.23 80.949.35 81.74£9.45
12 psu 70.99+9.81 72.05£9.94 72.56£9.88 73294998 | 73.91£10.00 | 74.83:10.12 | 7551£1021 | 76241030 | 76.98+10.40
18 psu 74.88+9.13 75.40£9.26 76.0749.56 76.69+9.53 77.2349.66 78.29+9.67 78.8149.92 | 79.50£10.07 | 80.21£1023
24 psu 66.60+9.30 67.28£9.37 68.10£9.38 68.60+9.48 69.13£9.57 70.00£9.66 70.58+9.73 71.24£9.82 71.90£9.92
ugHNIa NW 105.94£14.49 | 107.60£14.93 | 109.12£1527 | 1106541550 | 112.25415.82 | 113281573 | 114.68£15.97 | 115.99x16.17 | 117.3016.40
6 psu 89.85£23.83 | 90.97+23.85 | 92.35:2381 | 93.72424.04 | 9532:24.19 | 96712408 | 98.03+2427 | 99.41+24.37 | 100.82+24.50
12 psu 89.15£1633 | 90.29+16.55 | 914941637 | 931541638 | 9473£1670 | 9630£1694 | 97.5941696 | 99.04+17.12 | 100.49+17.28
18 psu 85451393 | 86.85+13.80 | 87.65£13.95 | 89.45£14.18 | 91.08£1420 | 92731409 | 94.32£1446 | 959441467 | 97.55:1491
24 psu 69.55¢12.65 | 7123+13.13 | 72.18£13.16 | 737541320 | 75351325 | 76.89+1324 | 78.57+1348 | 80.17+1362 | 81.77+13.78
Wamiag NW 61301472 | 62221507 | 63.24£1542 | 63.75£1544 | 6431+1545 | 65.05:1541 | 66.17£1586 | 67.04£16.08 | 67.90£16.30
6 psu 61.50£1336 | 6250£13.49 | 63.34:13.74 | 64.04£1393 | 64.68£1420 | 65.46+1428 | 66321460 | 67.11:1484 | 67.91+15.05
12 psu 75.75£18.08 | 76.83+1820 | 77.54%1823 | 78391835 | 79.39+1845 | 8027+1853 | B81.46+18.55 | 82.48+18.62 | 83.50+18.70
18 psu 604551044 | 61.14£1059 | 62.05£10.75 | 62.72+10.83 | 6347+1091 | 64.53£1092 | 65321127 | 66.17+1146 | 67.02+11.66
24 psu 46.98+7.12 47.50+7.14 48.28+7.31 48.98+7.34 49.59+7.51 50.55£7.48 51.1447.65 51.83£7.77 52.53+7.89
Tsauag NW 46.766.05 47.43+6.01 47.89+6.12 48.52+6.12 49.126.16 49.766.16 50.36+6.21 50.98+6.26 51.596.32
6 psu 52.75+4.99 53.22+4.89 53.9124.80 54.55£4.76 55.2544.75 55.83:4.70 55.46+4.72 57.10£4.75 57.74+4.81
12 psu 51.97+7.18 52.40+7.13 53.087.14 53.5047.12 54.15+7.13 54.71+7.15 55.26+7.18 55.82+7.22 56.37+7.27
18 psu 57.676.46 58.2146.42 58.90+6.48 59.59+6.54 60.25+6.58 60.916.64 61.5546.68 62.20£6.72 62.85£6.77
24 psu 44.43£4.10 45.0144.17 45.70+4.12 46.38+4.16 47.0744.18 47.73+4.19 48.4144.22 49.09+4.25 49.76:4.28
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yHANY Yanaaod floumMINAnes it 14 Sui 28 it 42 Sui 56 it 70 S 84 Suii 08 uit 112
NW 1.96+0.29 1.98+0.29 2.00+0.29 2.02+0.30 2.04+0.30 2.07+0.30 2.09+0.31 2.12+0.32 2.14+0.33

6 psu 2.10+0.24 2.13+0.24 2.15+0.24 2.17+£0.24 2.21+0.24 2.26+0.24 2.28+0.24 2.31+0.25 2.34+0.25

Iﬂqﬂ‘]qﬂllﬂ‘ﬂqj 12 psu 1.97+0.28 2.02+0.29 2.04+0.29 2.06+0.28 2.10+£0.28 2.14+0.29 2.17+0.29 2.20+0.30 2.23+0.31
18 psu 2.03+0.31 2.06+0.30 2.08+0.30 2.11£0.31 2.1440.31 2.18+0.31 2.20+0.31 2.23+0.31 2.26+0.32

24 psu 1.9440.25 1.98+0.26 2.02+0.26 2.04+0.26 2.06+0.26 2.12+0.27 2.15+0.27 2.18+0.28 2.21+0.29

Nw 1.10£0.18 1.14£0.19 1.16+0.18 1.17+£0.18 1.19+0.19 1.22+0.19 1.24+0.20 1.26+0.21 1.28+0.21

6 psu 1.00£0.22 1.04+0.22 1.07+0.22 1.08+0.22 1.10+£0.22 1.13+0.23 1.16+£0.23 1.18+0.23 1.21+0.23

uaNNzIa 12 psu 0.97+0.16 1.00+0.16 1.02+0.17 1.05+0.17 1.08+0.17 1.11+£0.17 1.13+0.17 1.16£0.17 1.19+0.18
18 psu 0.93+0.14 0.96+0.15 1.00+0.14 1.02+0.14 1.04£0.15 1.07+0.15 1.10£0.16 1.13+0.17 1.16+0.17

24 psu 0.76+0.11 0.81+0.12 0.8440.12 0.87+0.12 0.89+0.13 0.93+0.15 0.96+0.15 0.99+0.16 1.02+0.18

Nw 1.13£0.25 1.14£0.25 1.17+£0.26 1.18+0.26 1.20+0.26 1.25+0.26 1.27+0.27 1.29+0.27 1.31+£0.28

6 psu 1.00£0.27 1.05+0.28 1.09+0.29 1.10+0.30 1.124+0.30 1.16£0.31 1.19+0.33 1.22+0.35 1.24+0.37

ﬁqn]ﬁgqu 12 psu 1.16+0.38 1.20+0.39 1.224+0.38 1.24+0.39 1.27+0.39 1.32+0.39 1.3440.40 1.37+0.41 1.40+0.41
18 psu 1.01+0.14 1.06+0.14 1.09+0.15 1.10+0.15 1.12+0.16 1.16+0.16 1.18+0.17 1.21+0.17 1.24+0.18

24 psu 0.80+0.14 0.83+0.13 0.87+0.12 0.88+0.12 0.90+0.12 0.93+0.12 0.96+0.12 0.98+0.12 1.01+0.12

NW 0.90+0.15 0.95+0.17 0.95+0.17 0.97+0.17 0.9940.17 1.03+0.18 1.05+0.19 1.07+£0.20 1.09+0.20

6 psu 1.02+0.24 1.04+0.26 1.06£0.26 1.08+0.26 1.10£0.26 1.134+0.26 1.15+0.27 1.17+£0.27 1.19+0.28

Yalsauas 12 psu 0.9340.16 0.99+0.18 1.0120.19 1.03+0.20 1.06+0.20 1.10£0.21 1.13£0.22 1.16£0.23 1.19+0.24
18 psu 1.10+£0.19 1.13+0.21 1.17+£0.21 1.19+0.22 1.22+0.22 1.27+£0.22 1.29+0.23 1.32+0.23 1.36+0.24

24 psu 0.86+0.14 0.90+0.14 0.94+0.14 0.96+0.14 0.97+0.14 1.01+0.13 1.04+0.14 1.07+0.15 1.10+0.15
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128F1MNAAU (g/m’)

wilaiiy YANAaRY | oomsneaaes il 14 it 28 Suit 42 Suit 56 $uit 70 Suii 84 Suii 08 uii 112
Tnamalulng NW 64.17421.12 | 655942131 | 67.47+22.08 | 68.85422.81 | 70.52432.67 | 72.59424.01 | 74.60424.82 | 76.56+25.67 | 78.58+26.60
6 psu 73.8141939 | 76.33+19.56 | 77.68+20.18 | 79.66+19.99 | 823342043 | 86.26+21.06 | 87.98421.35 | 90.53+21.85 | 93.20422.38
12 psu 63.81£1891 | 66.87+19.89 | 686142049 | 703942060 | 72.52+21.14 | 75.84+21.74 | 77.82422.56 | 80.26+2329 | 82.77+24.06
18 psu 697812091 | 71.84+20.67 | 735242125 | 75172159 | 77.31£22.03 | 80.96+22.59 | 82.45:22.89 | 84.66+23.33 | 86.99+23.79
24 psu 500141633 | 61.04+16.80 | 63.8241699 | 649741733 | 66.63+17.71 | 70.53+18.72 | 7232+19.10 | 74.72+19.75 | 77.17+20.44
uaANIa NW 432241192 | 458241249 | 47.58+12.81 | 48.82412.84 | 505141343 | 5231413.62 | 543141425 | 56.1741479 | 58.07+15.39
6 psu 34.61416.65 | 37.39+17.60 | 38.96%18.13 | 39.8941827 | 41.42+18.76 | 43.82+19.66 | 45.46+20.19 | 47.29+420.81 | 49.22421.51
12 psu 324141209 | 3424+1197 | 35461269 | 372741293 | 39.18+1339 | 41.26+13.87 | 42.93x14.18 | 44.86:14.66 | 46.87+15.15
18 psu 29.12+8.28 30.90+8.78 32.6248.61 34.0549.04 35.6149.56 377741004 | 39.78+10.64 | 41.85+11.31 | 43.97+12.08
24 psu 18.78+5.12 20.82+5.91 22.28+5.95 23.59:6.33 24.99:6.83 26.92+8.08 28.73+8.37 30.579.13 32.49:9.93
Wanag NW 37231191 | 37.87+12.18 | 392141287 | 39.97+13.08 | 40931325 | 43.10£1338 | 44.02414.04 | 4526+14.50 | 46.53£14.96
6 psu 32.83412.68 | 35.11+13.48 | 36.72+14.44 | 37.48+1471 | 38.55£1532 | 40.05£15.65 | 41.73+17.23 | 43.15£1826 | 44.59+19.36
12 psu 43.87+19.47 | 45.62420.02 | 46.75£19.85 | 47.91220.18 | 49.5242049 | 51.74+21.00 | 53.17421.66 | 54.8742221 | 56.60+22.78
18 psu 32.3646.54 34.126.56 35.60+7.12 36.22+7.24 37.1347.44 38.9247.58 40.16£7.93 41.4748.20 42.80+8.50
24 psu 21.7545.63 22.67+5.66 24.24+5.57 24.77+5.62 25.535.69 26.8145.66 27.80+5.73 28.835.80 29.88+5.88
Tulsauns NW 17.65+5.28 19.40+5.91 19.616.08 20.28+6.25 21.1446.31 22.7146.74 23.36+7.09 24.35+7.43 25.35+7.79
6 psu 23.46+9.04 24.4149.76 25.27%9.73 26.1149.92 27.09+10,06 | “28.47#1025 | 29.26+10.63 | 30.31%10.94 | 31.39+11.25
12 psu 20.1846.73 22.54+8.01 23.46+8.29 24.3148.55 25.33+8.96 27.0549.53 283641023 | 29.75+10.88 | 31.15+11.50
18 psu 27.78+8.24 29.36+8.91 30.86+9.34 32.2449.66 33.65410.01 | 36.06£10.50 | 37.16£10.95 | 38.78+11.46 | 40.47+11.99
24 psu 15.96:£4.22 17.1224.40 18.5944.71 19.1344.68 19.8544.73 21.09:4 85 22324524 23.4845.51 24.68+5.82
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128710y (g/m’)
vilaiiy TANABRT | Joymsnaes il 14 Suil 28 fufl 42 Suit 56 it 70 Sufl 84 Huudi 98 fufi 12
Tnamalulvigy NW 8.42+5.09 8.76+5.23 9.25+5.64 9.63:5.94 10094637 | 10.63£6.59 | 11.20£7.05 | 11.78+7.51 | 12.39+8.01
6 psu 10.65+5.25 5.4748.97 11712571 | 12244577 | 13.0126.05 | 14.1986.45 | 14724663 | 1553695 | 16.39+7.28
12 psu 8.21:4.35 4.7110.23 9.4244 99 9.86+5.15 10.43£5.45 | 1132+582 | 1190622 | 12.62+6.62 | 13.37+7.06
18 psu 9.73+5.33 5.32+7.48 10.69+5.73 | 11134595 | 11.73£6.22 | 12.76+6.65 | 13.2046.88 | 13.87+7.21 | 14.58+7.55
24 psu 7.0243.54 3.78+9.25 8.10::3.89 8.39+4.03 8.79::4.19 9.79+4.65 10.25+4.85 | 10.91x5.15 | 11.59+548
ANz NW 24.55:6.65 26.00:£6.96 26.98+7.13 | 27.67£7.15 | 28.61£7.47 | 29612757 | 30.72+7.92 | 3175821 | 32.80+8.54
6 psu 19.7129.30 21.27+9.82 | 22.15+10.11 | 22.66=10.19 | 23.52£1045 | 24.86£10.94 | 25.77+11.23 | 26.79+11.57 | 27.86+11.94
12 psu 18.50+6.76 19.536.68 2021£7.08 | 21234721 | 22.29+7.46 | 2345:7.72 | 24.38+7.89 | 2546+8.15 | 26.58+8.41
18 psu 16.67+4.65 17.67+4.92 18.63+4.82 | 19.43+5.06 | 2030535 | 2151561 | 22.63+594 | 23.78+631 | 24.97+6.73
24 psu 10.84+2.90 11.99+3.34 12824336 | 13.56+3.57 | 14.34+385 | 1543454 | 1644x470 | 1747+5.13 | 1855557
Wamiagu NW 13.884.39 14.12+4.49 14612474 | 1489:482 | 1524488 | 16.04£492 | 16.38£5.16 | 1683533 | 17.30+5.50
6 psu 12.26+4.68 13.10£4.97 13.6955.32 | 13.97:5.42 | 14363564 | 14.92£576 | 15534634 | 1605671 | 16.58+7.11
12 psu 16.32+7.16 16.96+7.35 17.38+7.29 | 17.80£7.41 | 1839+7.52 | 1921770 | 19.73+7.94 | 20362814 | 20.99+8.34
18 psu 12.09+2.41 12.74+2.42 1329263 | 13.52:2.67 | 13.85:2.74 | 1451+279 | 14974292 | 1545+3.02 | 15.94+3.13
24 psu 8.17+2.09 8.51+2.10 9.09+2.06 9.29+2.08 9.57+2.10 | 10.04+2.09 | 1041%2.12 | 10.79+2.14 | 11.18+2.17
Tsauas NW 2.7320.67 2.9540.74 2.9840.76 3.06+0.77 3.17£0.77 3.61£0.90 3.440.85 3.55+0.88 3.67£0.92
6 psu 3.43+1.08 3.55+1.14 3.65+1.14 3.75£1.15 3.86+1.16 4.35+1.31 4.1241.12 424123 436+1.26
12 psu 3.05+0.83 3.33£0.96 3.44+1.00 3.54+1.02 3.66+1.06 4.17+1124 401118 4.1741.25 433131
18 psu 3.96+0.97 4.14+1.04 431+1.08 4.47+1.11 4.62+1.14 5.32+1.32 5.01:1.22 5.19+1.27 5.37+1.32
24 psu 2.52+0.55 2.67+0.56 2.86+0.59 2.93+0.59 3.02+0.59 3.40+0.66 3.32+0.64 3.46:0.66 3.60+0.69
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YANAad

aundelsnallulnsunsmun (mg/g dry weight)

fOUMINAABY

METag

ms1ihiansad 3

METag

msihiansed 6

METag

o v U a
MIVIVAATING

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"

14.780+0.948"
15.800+0.537°
15.775+0.417"
14.550+0.764"

15.730+0.735°

13.080+0.283"
14.84041.160"
14.25040.438"
14.465+1.492"

15.980+0.156"

*“14.800+0.905"
“14.110+£0.651"™
*°15.195+0.601"
*17.1100.636"

*16.145+0.375"

tlaunsta

NwW
6 psu
12 psu
18 psu

24 psu

"90.445+0.813"
18.015+0.332"
20.790+0.905 "
"¢ 18.935+0.544

¥19.900+0.537 "

""21.255+0.417"
"21.0804£0.467"
20.045+0.247"
25.380+6.039 "

"5.315+0.389"

fNvab,

23.085+0.771"
™ 21.560+0.778"
®21.545+0.799"
®21.735+0.686"

™ 25.045+0.898 "

™24.340+1.245"
™21.195+0.488 "
*€22.220+0.467"
™ 23.83540.403 "

™ 24.400+0.410"

WamIgy

NW
6 psu
12 psu
18 psu

24 psu

13.8800.933 ™
14.390+1.513"
14.980+0.608"
13.255+0.262°

U

12.91040.622°

4 13.110£0.481"
" 17.990+0.156"
“16.090+0.636"
4 13.835+0.262"

b

™ 20.905+0.403

" 14.735+0.686"
*16.795+0.870"
* 14.940+0.665"
*13.035+0.686 ™

" 12.71040.622°¢

14.3350.488"
16.505+1.336"
14.280+0.849 "
14.165+0.856°

13.000+0.170°

Tsauna

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°

10.425+0.785°

® 11.22040.509°¢
” 11.025+0.209°
*10.950+0.424°
*13.050+0.283"

> 11.055+0.233"

11.835+0.686°
11.550+0.311°
"11.835+0.247°
12.255+0.417°¢

11.545+0.785°¢

12.910+0.509"
13.055+0.742°¢
"12.915+0.474°¢
11.915+0.785°

12.200+0.919°¢

NG9

ANMUFONTY 95%
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a A
BUHANY

EANAaa

annasdSinamlearleSanavina (mg/g dry weight)

AAUMINAADI

Manag

ms1ihiansad 3

Menas

o v U a
MIVIVAATIN 6

Menas

o v U a
MIVIVAATIN G

Tnamalulng

NW
6 psu
12 psu
18 psu

24 psu

*15.185+0.700"
€12.9600.127"
"13.750+0.438"
"14.090+0.184™

"14.035+0.262"

15.055+0.559"
13.935+0.672"
13.435+0.601"
13.720+0.368"

14.12540.445°

12.74040.325"
14.835+0.870"
14.62040.863"
14.820+0.269"

15.085+0.672"

13.575+1.690"
15.2554+0.601"
14.985+0.332"
13.990+0.608"

15.990+0.608"

tlaunsta

NW
6 psu
12 psu
18 psu

24 psu

$18.920+1.315"
" 16.255+0.403 "
*18.955+0.262"
" 16.220+0.481*

™ 15.150+0.750 "

*19.900+0.919"
"417.900+0.297
"19.330+0.636"
"17.34540.177°

™ 1.860+0.552

*21.065+0.403 "
™ 18.410+£0.750
*19.610+0.877"
¥ 17.020+0.735*

™ 21.695+0.728 "

21.935+1.336"
"19.320+0.481"
21.075+1.775"
"19.77540.516"

"2.745+0.559 "

WamIgy

NW
6 psu
12 psu
18 psu

24 psu

"€12.695+0.361
"14.225+0.304"
*13.215+0.460"
* 12.02540.757"

"1 1.,545+0.799"

" 13.055+0.714"
™17.225+0.742*
* 14.210+0.368"
* 13.110+0.608"

™ 18.155+0.969"

"€ 13.955+1.039"
" 12.32540.445°
™ 14.680+0.750"
" 13.155+0.870"

Nva

16.120+0.665"

14.2800.580"
""13.380+0.665°
14.115+0.615"™
13.640+0.594"

15.845+0.573"

Tlsauaa

NW
6 psu
12 psu
18 psu

24 psu

11.670+0.721°
11.250+0.849°
11.060+0.410°
10.340+1.259°¢

9.765+0.445°¢

" 11.110+0.891°
*14.165+1.817"
® 10.005+0.304°
”10.180+0.566

" 9.220+0.467°

*10.675+0.771 ¢
*15.195+0.601"
®10.155+0.573 ¢
® 10.380+0.665 ¢

" 10.215+0.488°

" 11.595+0.884"
*13.865+0.813"
® 11.635+0.460 ¢
®10.215+0.488 ¢

™ 11.045£0.247 ¢

e

ALY 95%

v o o ¢ E I 8 ' ' 2 a4 Aw o o A
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HANY YLANADD aundelSnaeaneSansvua (mg/g dry weight)
AOUMINAGDY Manas Manas Manas
msthvansan 3 | msihdanseie | msthdaasaio
Tnamalulng NW 1.557+0.128" 1.561+0.505" 1.843£0.413" 1.680+0.250"
6 psu 1.941+0.336 1.759+0.417" 1.851+0.147" 1.845+0.370"
12 psu 1.8400.230 1.502+0.285 1.510+0.260" 1.505+0.064"
18 psu 1.755+0.289" 1.79040.184 1.803+0.264 1.623%0.129
24 psu 1.92040.525" 1.83040.100 1.706+0.164 1.76240.233"
uauNzta NW *3.384+0.456" 3.136+0.229" 2.732+0.110" 3.081+0.141"
6 psu 2.272+0.150 3.048+0.563 2.066+0.208" 2.696+0.279"
12 psu "0.541+0.242" 3.069+0.248" 2.436+0.195" *2.796+0.541"
18 psu "2 924+0.099" "1.98140.227 "2.461+0.428 " 1.428+0.501
24 psu *2.951+0.124 2.34140.432 2.648+0.336 2.471+0.402°
WInHIgw NW 1.614+0.333" 1.849+0.178" 1.343+0.104" 1.57140.099"
6 psu 1.55940.195 1.445+0.770 1.600+0.054" 1.56240.107"
12 psu 1.821+0.397" 2.27440.500 " 2.444+0.306" 1.767+0.231
18 psu 1.503+0.164" 1.708+0.419 1.724+0.390 1.19620.169
24 psu 1.486+0.263" 1.947+0.275 1.688+0.280 1.293+0.091 ™
Tsauas NW 1.85540.318" 1.053+0.383" 1.504+0.205" 1.221+0.164"
6 psu 1.203+0.333 1.380+0.569 0.896+0.252" 1.21740.153"
12 psu 1.077+0.075" 1.03140.352° 1.136:0.134" 1.128+0.094"
18 psu 0.968+0.280° 1.32240.344 1.070+0.021 1.092+0.161
24 psu 1.451+0.415" 1.26240.135 1.564+0.415 1.062+0.134°

NG9

ANUARTY 95%

fsnyInmNSenguiudeiie (1) Ruand iy taain e NsE s iivesiuds edaliivddnis
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EAghl]
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= A 1 d‘ =) U g:l
FUANY FANAADY andetsinaleariesanriua (mg/g dry weight)
AOUMINAGDY Manas Manas Manas
msihdiansai 3 | msihdanseiie | msihdansad o
Tnamalulng NW 1.47320.456 0.820+0.191 *0.815+0.106" 0.992+0.054"
6 psu 1.268+0.227" 1.048+0.068" ®1.075+0.068" 1.081+0.114"
12 psu 0.907+0.147 0.78140.244 ®1.061+0.056" 1.043+0.138"
18 psu 0.975+0.314" 0.891+0.076" *0.866+0.144" 1.108+0.106
24 psu "1.362+0.156 "0.761+0.108" ™1.360+0.128" ™1.006+0.115"
waunza NW ™ 2.162+0.297 0.739+0.124 "1.916+0.073" ™2.374+0.274"
6 psu ™ 2.186+0.227" " 133140.176" "1.942+0.164" ™2.227+0.229"
12 psu ™ 1.093+0.163 "0.902+0.093 "1.794+0.155" ™2.32740.278"
18 psu ™ 1.90740.307 " "1.771+£0.162" "1.898+0.095" " 0.825+0.122
24 psu *2.097+0.354 *1.968+0.218" 2.179+0.069* *2.162+0.198"
WIMHIgw NW 1.073+0.166 0.655+0.161 0.812£0.215" 1.026£0.116"
6 psu 1.037+0.265" 0.423+0.077" 0.682+0.305" 1.082+0.041"
12 psu 1.236+0.263 0.597+0.171 0.931+0.076 ™ 0.898+0.091"
18 psu 0.804+0.060" 0.813+0.215" 0.856+0.063" 0.7720.093
24 psu 0.910+0.278 1.070+0.101" 0.950+0.165 ¢ 0.953+0.091"
Tsauas NW 1.266+0.412 0.441+0.132 0.782+0.326" 1.139+0.185"
6 psu 0.754+0.116" 0.712+0.085" 0.743+0.098" 0.792+0.183"
12 psu 0.886+0.209 0.506+0.239 0.655+0.083° 0.586=0.108"
18 psu 0.820+0.210" 0.674+0.109" 0.743+0.144" 0.793+0.137
24 psu 1.184+0.411 0.733+0.144" 1.073+0.058 ™ 0.832+0.115"
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< ' a
Lanuilunia-avesau (pH)

pH

<35

3.5-4.5
4.6-5.0
5.1-5.5
5.6-6.0
6.1-6.5
6.6-7.3
7.4-7.8
7.9-8.4
8.5-9.0
>9.0

A 4 a ~Aa
Nnu: ﬂﬂﬂm’iﬂﬂWﬂ’J“ﬁWﬂjW’Jﬂm (2548)

ANMNATANITOANINAIIVDIAU

ﬂﬁﬂé“&iﬁQNWﬂﬁq@ (ultra acid)
NIATULIINN (extreamly acid)
NIAIAVIN (very strongly scid)
NFAIA (strongly acid)
N5A991114Na19 (moderately acid)
n3Atanifoe (slightly scid)

N2 (neutral)

sadniles (slightly alkaline)
anthunaia (moderately alkaline)

ANNA (strongly alkaline)

A1999110 (very strongly alkaline)
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100

percent sand

A 4 a ~Aa
nu: ﬂﬂﬂmiﬁlﬂWﬂ’J%WﬂjW’Jﬂm (2548)
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SiC
SiCL
CL
SC
Si

SiL

SL

LS

Textural class
clay

silty clay

sily clay loam
clay loam
sandy clay
silt

silt loam
loam

sandy loam
loamy sand

sand
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