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Roles of Mangrove Plantation in Supporting Coastal Fertility
of Pak Nakhon Coastal Area, Nakhon Si Thammarat Province

i a5z Suriyan Saramul

fiatn mnns Gullaya Wattayakomn
Abstract

Nutrient exchange between mangrove plantation and coastal water was conducted at mangrove
plantation located at the Mangrove Research and Conservation Station Unit 2, Nakhon Si Thammarat
Province between November 17-19, 2001 for 2 fidal cycles. It was found that dissolved organic nitrogen,
phosphate and silicate were transported out from the mangrove plantation to Pak Phanang Bay while
nitrate +nitrite, ammonia, dissolved inorganic nitrogen and organic phosphorus were transported into the
plantation fl‘O!;l the Pak Phanang Bay. Salt and suspended solid fluxes were found to be 4.0X10° and
5.34X10° kilogram per day and show a similar trend to the water discharge, which was found to be
1.78X10° (landward dircction) cubic meter per day. The findings indicate the importance of mangrove
forest as nutrient source for phytoplankton growth as well as in supporting coastal fisheries nearby.

Key words: Nutrient exchange/Mangrove plantation/Coastal fertility
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Nutrient Status and Fluxes at the Sediment—-Water Interface in Pak Phanang Bay,

Nakhon Si Thammarat Province
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Abstract

Surface sediments from Pak Phanang Bay and two mangrove plantations were investigated for plant
nutrients in order to assess the magnitude of chemical and biological transformations of nitrogen and
phosphorus and of the fluxes of these nutrients between the sediments and the overlying water. In general,
mean concentrations of ammonium, nitrate+nitrite and dissolved organic nitrogen in sediments from the Pak
Phanang Bay were much higher than those from the Pak Nakhon and Pak Poon mangrove plantations, while
phosphate and dissolved phosphorus were about the same concentrations in all three studied areas. Benthic
nutrient fluxes indicate that the mangrove sediments have a moderately active metabolism, release NH ; to the
overlying water, and take up NO, + NO, and PO‘a'. A flux experiment was also conducted with deep
sediment core sections (simulating exposed sediments) to examine changes in nutrient release over a 24-hour
time—period. The results show extremely high initial flux of ammonium and phosphate which decreased
gradually back to ambient surface sediment flux rates. Pak Fhanang Bay sediments can be a viable nutrient
source for benthic and pelagic microalgae.

Key word: Nutrient/Fluxes/Pak Phanang Bay/Nakhon Si Thammarat
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Exchange of nutrients between Klong Paknakorn and Pak Phanang Bay,

Nakhon Si Thammarat Province

Houd @15y Suriyan Saramul
fiatn IMmNg Gullaya Wattayakom
Abstract

Nautrient flux study was conducted at Paknakomn Estuary (Lat. 08° 28.27" N Long. 100° 03.69’
E), Nakhon Si Thammarat Province during the wet season (October 2000) and the dry season (April 2001).
I was found that all nutrients (nitrate +nitrite, ammonia, organic nitrogen, phosphate and organic phosphorus)
were transported out from Paknakorn estuary to Pak Phanang Bay in the wet season, together with fresh water
runoff. However, in the dry season most nutrients were found to influx from the Pak Phanang Bay into the
Paknakom estuary, except for nitrate + nitrite which still show a seaward direction in the dry season. Salt and
suspended solid fluxes show similar trend to those of the nutrients, being transported out to the bay during the
wet season and transported into the estuary during the dry season. Net cross-sectional discharge of waler was
found to be 7.96X10° (seaward direction) and 1.22X10° (landward direction) cubic meter per day in the
wet and dry season respectively. Due to a much larger amount of seawater intruded into the estuary during
the dry season as compared to the wet season, hence salt flux in the dry season (1.71X107 kilogram per day)
was found to be higher than that in the wet season (8.77X10° kilogram per day).
Key words: Nutrient flux/Estuary/Seasons
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smms 30 km’) 6 km") 678 km") 50 km")
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Nutrient Status in Pak Phanang Bay, Nakhon Si Thammarat, Thailand.

fiagn Jaunns Gullaya Wattayakorn
Abstract

Distribution, behaviour and mass balance of nutrients in the Pak Phanang Bay were carried out in
order to assess biogeochemicai processes occurring in the system. In general, dissolved organic nitrogen was
found to be more abundant in concentration than dissolved inorganic nitrogen in the bay. Ammonium was
found tc be more abundant than nitrate and nitrite. In the dry season, nitrogen is the limiting nutrient in
supporting phytoplankton growth whereas phosphorus is limiting in the wet season. Plotting of nutrient
concentrations against salinity in the bay suggesting that ammonium, nitrate and phosphate behave non-
conservatively during estuarine mixing in the wet season, while silicate shows a more or less conservative
behaviour in the bay. Nutrient budgets indicate a net production of ammonium, nitrate, phosphate and
dissolved organic phosphorus, and a net sink for dssolved organic nitrogen within the system. Nutrient fluxes
were in the same order of magnitude for both the wet and dry seasons. In general, the system appears to
denitrify in excess of fixing nitrogen and to be net heterotrophic in the wel season. In the dry scason, the Pak
Phanang bay is a net autrotophic system.

Key words. Distribution/Behavior/Nutrients/Bay
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%
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J r oar ! i J »
U 2 msnenmmendu luahnmnis (uu) aauiwain (a.a. 2543) (A1) NQuUM (L.a. 2544)



262 mrdmirmbhmmsmsuacwHen INR I NE0S
ussfiumtanyTinmetimsinunalisimale

4 P ¥ «
mTeh 2 aumminSoamiialszgnmbanmamlseans

umthnwhhnmwi (mﬁaﬁzg‘mnsﬁa)

wiiimes
ﬂﬂ'lﬂ&l 2543 WiwNY 2544 BwHY 2545 WEHY 2537
A 29,2 - 29.5 30.8 - 33.2 30,8 - 31.7 532
WA NNYNU b ] .
Ramy ) (29.3) (32.0) (31.3)
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(unsa) (2.5) (3.8) (4.0) )
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n.a.
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TaneminunziialuduaznauaIinmia IAINIAUATAISTINIY
Selected Heavy Metals in Sediments from Pak Phanang Bay,

Nakhon Si Thammarat Province

fiam Tainns Gullaya Wattayakorn
liptnws sund Nittayaporn Tanmanee

Abstract

Surface sediment samples from Pak Phanang Bay were analyzed for cadmium (Cd) copper (Cu)
lead (Pb) and zinc (Zn) by total digestion and Atomic Absorption Spectrophotometer. The average
concentrations for Cd, Cu, Pb and Zn were found to be 0.06 T 0.05 Jlg/g, 6.89 . 2.39 Llg/g, 14.92 T
3.43 Ug/g and 31.94 + 7.88 HUg/g dry weight, respectively. Generally, higher concentrations of heavy
metals were found in sediments from the inner bay and the western shore than those of the castern shore.
This is due to the sandier nature of sediments along the eastern side of the bay. Distribution of Cu, Pb and
Zn in the sediment cores from Pakphun mangrove plantation showed higher concentrations in surface
scdiments as comparcd to the bottom layers, indicating higher metal contamination in the present time than
the past.

Key words: Heavy metals/Sediments/Bay
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E, % Organic Particle size distribution {%)

PH (mV) carbon sand silt clay Texture

svithamiy 7.48 + 0.18 -42 1+ 49 1.02 +0.43 sandy
(7.30- 7.77)  (-185 - +29)  (0.41-1.84) 57.5 22.9 19.8 loam

awthmoau 7.32 £ 0.09 -20+12 1.31 % 0.07 sandy
thruas (5U)  (7.17-7.46) (-39 - -1) (1.13-1.42)  55.0 24.6 90.4  clay loam
authmueu 7.18 * 0.18 -119 * 51 1.89 * 0.47 sandy
thnwu (22 T) (6.94-7.63) (-185 - +74)  (1.26-2.72) 55.7 19.5 24,8  clay loam
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cd Cu Pb Zn
mhami 0.06 % 0.05 6.89 T 2.39 14.92 + 3.43 31.94 +7.88
(0.05 - 0.25) (4.35 - 15.73) (8.00 - 21.00) (19.13 - 48.68)
muthmaau 0.48 + 0.07 7.41% 0.44 21.53 £ 2.08 35.50 ¥ 1.13
thnuas (5 W) (0.33 - 0.57) (6.38 - 8.03) (17.13-25.35) (34.00-37.66)
awthmeay 0.08 T 0.10 5.99 + 0,79 15.02 * 3.23 30.23 £ 1.60
thnwu (22 1) (0.05-0.28) (4.45-8.13) (8.48-20.98) (27.55-33.60)
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saiGzasAuuanbh luduuinaihmaweudgnuuiivmingain
JLNaTUEN WMAUATAISIINGD
Soil and Porewater Properties in Mangrove Plantation in Abandoned Shrimp Pond

at Kanom Distirc, Nakhon Si Thammarat Province

NUANS Yayah Kanokporn Boonsong
Tyniy seye’ Chokchai Yachusri

Abstract

Soil and porewater properties was conducted in mangrove plantation plot located in abandoned
shrimp farm area in Kahnom District, Nakhon Si Thammarat Province. Seedlings of four species i.e.
Rhizophora apiculata, Avicennia marina, Bruguiera cylindrica and Ceriops tagal had been planted since March
1986. Surface soil (0-15 cm) under each species, and under natural sucession of abandoned shrimp pond
area located nearby were sampling. Moreover, porewater sampling at the depth of 30 cm were conducted
concurrently. The samf)ling period was April 2001 and May 2002. The results indicated that soil pH ranged
from 6.42-7.49, conductivity 2.26-87.22 mS cm ' and soil salinity 1.18 — 5.17 psu. The soil OM was
ranging from 3.26-4.21 %, TN 0.158-0.315 9% and TP 103-621 ppm which was very high. The soil
texture showed significantly accumulation trend of clay particle. For porewater properties, pH was ranging
from 6.17-8.33, salinity 33.50-42.93 psu, BOD 5.58-15.57 mg ] ', TN 0.344-1.858 mg I'* and TP
0.046-0.973 mg 1. Planting mangrove can improve soil properties in abandoned shrimp ponds.
Key words:Mangroves/Abandoned shrimp pond/Porewater

unAnda

FnmsAnnanisresausaniludnlucaiudbitmnsaungnidefufindiin 4 sisudon
FunavuEN NMIAUATAIETINTIT A8 IMANIUEN (Rhizophora apiculata) WddMEa (Avicennia marina)
M (Bruguiera cylindrica) uWASUSUAS (Ceriops tagal) saudidiauiian 2538 Tasfimuagaduas
DHNGURIMEN 0-15 7w, n’m'lﬁﬁ'uﬁ:lﬁ'ﬁq 4 vila siimas 3 USna (uissuSnmiiu 3 dat) uasiu
deinauhnnfiirdusesliiimmaunmueuisnussimd Segludnalndidsdn 1 vioe nn
safudainaulddnnaammiluduiisdy 30 su. eughling mmsdgudfvitams 2 a%h ludeu
WIYBY 2544 UASHOBMAN 2545 HANIANENTAYEIUNUT pH 3im 6.42-7.49 mahivih 2.26-
87.22 mS cm™ eundin dieh 118 - 5.17 psu Viinaidunisian agluin 3.26-4.21 % Wulaseum
wuR 0.158-0.315 % Woara¥avnun dif 103-621 ppm Bulusedviigann woniladuiimsazan
YA clay Lﬁ'uﬁuazi'nﬁﬁﬂhﬁtu dmivautiduenhludunuh pH fifsewin 6.17-8.33 mmnduiisn
F aglut 33.50-42.93 psu M BOD 5.58-15.57 mg1 ' @1 IN BHISWTN 0.344~1.858 mg 1 e TP
BYTEWIN 0.046-0.973 mg 1. malgmbhmmauuuRundeansolfummsiysalesdudiy
Asn: ﬂ?ﬂﬂmu/mrquw/ﬁ:ﬂuﬁu
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thstausussaasswummslumelndau vSuatuaumnmse WhnuwshiWiiimeavhat
u%nf‘ms'aﬂ ﬁ'uﬁ'lﬁ'ﬂ'mmamﬁuﬂﬁﬁ’ﬁmuﬁu (perennial plant) wazfhufzmuidy (Facultative Halophyte)
finnsanithanmiloRuiu wub"luﬂ'mmaunéﬂﬁqflwun Tmmalui@n (Rhizophora apiculata) Tmfm'lu
ngj (R mucronata) udun=a (Avicenniz marina) mmmaumanu.m (Bruguiera gymnorrhiza) mtm (B.
cylindrica) mm (B. parviflora), mmmaumnum (B. sexangula) U592 (Ceriops decandra) uazlise
um (C. tagal) wuﬁ'lummmmuamﬁuummw (Zonation) mu‘\unumﬂr':lqmuﬁwrjaqu'maau'nuﬂnwm
iy (Aksornkoae, 1986) Wamnnhmsaudhwaniasus=uuiing  (ecotone) uazuwwInuYU  (buffer)
syInNTUUinauuuniesTTuuinamansa wmmsm‘wﬂmnumsmnmwmw nuElRBans
snnvauwsiudunmallgnzia uamtﬂuunaqaqmaamunuaau undaiegendy Fuiug 1l uazvaudis
ppsdeTiAseghaumnzin uammﬁﬁqrfluuﬂﬁqmmmmiuazﬁun’%ﬁnqﬁﬂﬁﬁty uasiiumrmardglu
mstasimindsusznaunsasdalfoa kil W lusamaa
witnmsauesiigulslsniegnumaagingm uoﬂummmummmmumﬂmmﬂamr'fa
nmmdqua'luwunﬂ"mmauuwdwnnun‘snmmmwmﬂaﬂmﬁuwumrnm uay lN’ili‘lJl.lU'lJﬂiNﬂ'\‘itam
WasunnszuuRuhy (conventional system) Tuduma@snnnienn (intensive system) Famnilinsde
mstlimnzanesiliimessnmfussudnBinanngddunason % ammwmindaulnsiadles
aau v?aifmﬂ"uaqLﬁﬂﬁmmﬁun‘i‘nﬁna‘lnmuﬁmmﬁumuma'nf‘mzuqvfnﬁm'lﬁ'ﬁu uhinifinuanszny
mamﬂamm;aq 'lunanmmnnnmmua'-mw*.inﬂ-mwunwu'lnumnmmmmﬂa'h]
m-sl.ammna‘mwvna'lmnﬂm-nrnmzﬁvuuunﬂumﬂ‘mmaufnnmmsnmﬂam wu msonth
msmwmm msunAudY u.a-'tnu’]umsmmnunmmmm‘mﬁswmw unaTRl undHENNE uraa
CALL) u.a_uwaqaumaamunuaauaﬂmﬂ ammasduRmamnfwdssicnandunsa-duas
dunIvinganal Tnmam-azmmmm‘lmﬂunw ﬂmvaﬂamu'lu-s.,ﬁunimmmn (pH < 4. 5) autu
Jymaamadagdulaveiy mamsﬁuﬂwunnamﬂuﬂ‘mmau (3 WRAqNE, 2536) NURRHIMMS
Yiurjauad aadlnammmumemmidesldsimmaunudensasTannd irAuIndanaawT
mumnuazmuail (ailn anysum, 2538) FuuSadammnmmaamhsruuazmgnnme lums
tm‘lﬂﬂanﬂmnunui’wna'l'nLnﬂauﬂauaﬁvuuunﬁ'luusnmmna‘n'iﬂnmmmuu FumiAnaiun
Anneuanasdisy Hinevuey INIAUATHISTINTIY mﬂauummmh mﬂmaﬁnmnmmwuaqmuuav
u‘ﬂ.unu'l'uwumﬂanﬂ'\mmaumunu'lummm uauaﬁ'lmvtﬂuuauawugmﬂémmazm'nm'lumﬂwum
wunmmm'lﬂnaudamwﬂ'mmauaﬂnﬂum uavfmhﬂdqta‘m'lnum'imtuumiﬂanﬂ"mmau'luwun
Wiy q vantsundlnadaly

Cs . |
qﬂnsmua:ﬂﬁm‘i

wunﬁnu‘nau’luwuﬂumﬂuﬂuawwuﬁ'luﬂ'lmmau dgavautizy  sunovusy J9MIa
UATAISIIUNY éﬂﬁiﬂﬂﬂmﬁu’ﬁm 183 ITTO (International Tropical Timber Organization) Project éﬂ‘m
m-maamﬂaawun’luﬂ‘mmauuuwunmm'nnnmﬂqmmmn{ltymmﬂﬁaﬂmuumﬂmmwmua::ms
uwﬁvmﬂumi‘snm Tanldwuglal 4 »ile Aa Lilnannludn (Rhizophora apiculata) udmsa (Avicennia

marina) M (Bruguiera cylindrica) uazlUsauay (Ceriops tagal) unav'uumﬂaﬂ'luwummnu 1inas 0.8
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Bnuad TIx 3.2 wnuad Tasliszoshesswindu 1.5 x 1.5 tas inmlanlusswihad@sufiveu fuday
nouwMaN 2538 (JAM, 1997)

AundmnldfunBnudueis 2,567 fadmivel Wnosuwisdhgaludsunuamiud 105
fiasums vasiBinudunisgsgeluideungelime 591 fadwms qmngﬁmé’tmmﬁau 27.1 °c WU
wlsausivhga 25.7 °c Tudeufuneu fgge 28.3 °c Tudausnnsuuasnqumen Pnueudy
Furmtdened 87 nlafitud (Faymadsluau 10 D w.a. 2534-2544 Mnnugieinn Jmia
UATASITITNTIY) ﬂé’wmﬁwﬁu—ﬁwaqmﬁm‘u 1-1.5 s

dmuaRumamnulanmhseausndndidul) 2544 Segusang 6 1 ieAnnmnidues
fuuanhludumeldwudlih 4 wledindn Ao Innmsludn ummzae Grwm wesTuswn wannm
vwugliudazeiineamBu 3 nqu fo mnalug moanan warmnmin maldiugbiudasngy nmsdy
(Wudatheauinmngn 0 -15 wu. 3 FMathy ymyaduludnalndides sumdu 36 Fetn wenwnil
fldfudmeisdviudnannfirneiuilndidmdbildhmmngnbmaunmn  uildeslifimmeun
Fraufivmussnn@sn 1 1300 3 MBEN DIREIUTmBERIIN 39 et Mathduszgnialiui
(air dry) UR uasdausumzunimng 0.5 (FmAAensimHiwed lute 5-7) uas 2 wu. Bmiu
Sanziwmniiae? Wie 1-3) lasfimrimefuesitmiandensidraiuaalilummned 1 dmiy
aummiiluduldminmsdmnlaminie PVC mnadushaudnen 10 w. wzpnnm 1 o, feszesis 2
wx. Tagsou Inmwzgethnn 30 v, sinleuria udodnses usnhludnaslududn 30 tu. nfmh
du Tahnvemuhnsaudamualulihansuasgre yafumathaiesagluuinadniuiuadui
pUNAY vT*:az'mJﬁguﬁuumnvi PVC vegnusilumananadin (polyethylene) 1u1@ 500 mi ugiulu
Sliufussphuls udnbndumiensiluianljiams TesivmimefuasiEmmmvienaiiad
uaalilummed 2 mafuiayaduuaniludu 2 af §o Tuidouwsy 2544 wrluFsuwqumen
2545

Fayanlsinndmnasindsusshuidsunsnespurasageifiten:i®  uamessury
unnenszinantRrasiuuanh luduluudasgmfudaie uarswingnummiiuietnlaely
One-Way Analysis of Variance (ANOVA) Tnaﬁmimnﬂuuwnﬂ'maﬁnﬁﬁumﬁ'ﬁuﬂwﬁuaﬂmﬂaﬁui\'
0.05 TatBvan Duncan new °s multiple range test laslallsunsu SPSS Fanlumsiane

J - -y - - L] L3
MTHN 1 nflieasuasiomoensiaathifu

vimiwad Touane
1. amulunsa-e (pH) 115 Soil : Water extract, pH meter
man WA (soil conductivity) 1:5 Soil : Water extract, Glass Electrode
USinamnesymeanu Hydrometer Method (Smith and Atkinson, 1975)
(particle size distribution: % sand, %silt, %clay)
4. (lodu (textur) WinFnnlsfisudramnasymaaufummstuilau
5. Bun3ying (soil organic matter : OM) Walkley and Black Rapid Tritation (Tan, 1896)
Tulasiqusanue (total nitrogen : TN) Kjeldahl Method (Tan, 1996)

- &
WoaWa¥amvue (total phosphorus ; TP) Perchloric Acid Method (Jackson, 1958)




mrismiamhmasuuunausHamTia I s 979
ussfanadasu sl mstaunnlsamaing

4 - y gl L] H .
MTRN 2 TIRABTUAEITIR TR ludu

wminiwad AT
1. anuflunsa-sa GH) ATIOMUHNN 198 pH Meter
2. MmN (conductivity) wivialuamny Tan YSI Instrament Model 30
3. @i (salinity) mIvieluauns 1ey YSI Instrument Model 30
4. anussamsoanFizumaad 5 — day BOD Test (AWWA, 1998)
(biochemical oxygen demand : BOD)
5. uanluiilelulesieu (ammonia - nitrogen : NH,-N)  Phenolhypochlorite Method (Parson et al., 1989)
6. lulesilulmiu (nitrite - nitrogen : NO,-N) Colorimetric Method (Parson et al., 1989)
7. Tuesmlulasiau (nitrate — nitrogen : NO,-N) Rednction by Cadmium-Copper Column (Parson et al., 1989)
8. lulwsisumanum (total nitrogen : TN) Semi - Micro - Kjedahl Method (AWWA, 1998)
9. viodiaoaweadd (phosphate - phosphorus : Molybdenum Blue Method, Murphy and Riley (Strickland and
PO,-P) Parson, 1972)
10. WoaWadamanue (total phosphorus : TP) Persulfate Oxidation Method, followed by Ascorbic Acid

Method (Strickland and Parson, 1972)

HAUAINI SN

T L L3 - » -4 - = z r-Y
JAM (1997) T83uUM naummsﬂgnwuﬁfluﬂwmmaunmum'u'lumaunuzrmu 2537 OUBUND

v & el - = - -~ - o - o v . d v o w
mitluwundnwniludunuiunnmutiseduaudn 20 %u. ITinAsImeuE I Faheaimnis

- » v o ey o » o o E 1 v -
fumsyaadaia gamginfamiduedluin 34-35 %c anwpiitulutuaniidnlstinm 31 % minand
-y - U - J - -] - L - -l § =g =d
TwinuBoaiionssnin +60 B9 +129 mV Assduanudniiunn 40 wu. sulieseandlwmmudsauau
= 4 - - LJ iJ : b -4 ¥

wantfluaugath -396 mv Nszduanudn 80 wu. manuilunsa-drnvanhldauiiet 7.07 - 7.11 uarlu
(Waudawaun 2538 uasiuies 3539 uﬁqmnﬂgnﬂ'mmunuuﬁ'uﬂunm 11 uss 1 1/2 U sudwvu

aumpliithmhduegluti 30 °c gampiaulusudniisnisana 29 % Twdsudomen 2538 wuie
InandlwmuBeeisedu 70 wx. Mndamh did -187 & -280 mv eeuiunsa-avsniidaudidn
6.6 - 7.2 luFaufumen 2539 d3eendinmudnsiiaifunnwudsiiszduaidn 70 . snibu

dmiulumsdnnedil namsfmnmadmmlnaasnidrasduwenbluivhnngemomds
m‘sﬂgnﬁuﬁﬂﬁhmmau 4 wiin (OInyenludn waamsa S uaslusua) husseznanisznm 6-7 3
WRrAruiRE IR IS mIUmhmaumulsestiimmaumsieufismucsnmd (i 3
wox 4) aqUldweil



280

o Py
MIWMTTIA AR AN AN T T RN IS WY
ussumsanyToumulomevslssmalm

o wa S o
TN 3 audRmemenmuasnaiiusdurssrumndeniitulasmalantmewnuasililafuy

Uaaslnimmaurmimusssund

]
rmiliaed 3 wimsdgnthmsmunsunu e
Tukss n wa Tmama
pH Wu. 44 ™q95 (0.19) “7.22 (0.15)  “6.83 (0.23)  '6.42 (0.93) °7.49 (0.15)
nh. 45 *6.73 (0.35)*  ‘6.73(0.39)*  '6.85 (0.232) *8.53 (0.37) *6.83 {0.27)
Salinity LY. 44 *2.17 (0.23) *1.90 (0.29)  "1.76 (0.27) *1.18 (0.24) ‘2,13 (0.15)
(ptt) WA. 45 *483(0.56)* *4.67 (0.50)*  *3.60 (0.67)*  '5.17 (0.71)*  ‘3.87 (0.29)*
Conductivity ‘WO 44 “4.27 (0.49) *3.61 (0.53)  "3.33 (0.45) *2.268 (0.47) “4.15 (0.38)
(mSem’'y WA 45 g0 33(15.07)*  °B3.89 (6.51)* '56.11 (6.97)* °87.22 (15.02)* "70.00 {0.00)*
oM Wt 44 '3.36 (1.02) '3.70 (0.24)  '3.52 (0.75) *3.46 (0.63) "4.21 (0.79)
(%) WA. 45 '3.35 (0.97) *3.98 (1.12) '3.26 (0.49) *4.15 (0.55)* *3.69 (0.17)
TN Y. 44 *5 g0g (0.146) '2.660 (0.260) '2.412 (0.354) ‘2.716 (0.318) "3.151 (0.171)
(mg g 'dry wt) WP- 45 %9034 (0.628) '1.577 (0.711)* “2.214 (0.648) ©2.372 (0.559) “2.296 (0.074)*
TP We. 44 *5.934 (0.073) '0.103 (0.032) “0.174 (0.114) ‘0.118 (0.046) “0.113 (0.037)
(mgg'dywt) WMWR-45 %9979 (0,113)* '0.479 (0.402)* '0.621 (0.251)* '0.599 (0.410)* ‘0.397 (0.935)"
% Sand . 44 '37.07(3.08) '34.49(4.03)  "37.09(5.35)  "36.48(4.40)  '38.33 (0.16)
nh. 45 '37.64(1.10) *37.92(6.35)  '40.20(3.13)* *39.61(4.53) '38.52 (1.00)
% Silt WiB. 44 ‘3553 (4.37)  "37.33(3.92)  "38.50(8.42)  °37.58 (3.29)  “35.19 (1.89)
nA. 45 'y 55(2.49)* '6.92 (5.64)*  11.11(1.62)* '14.22 (4.21)* "15.33 (0.58)*
% Clay WH. 44 *9g5.40 (2.62)  '28.18 (2.86) '26.41 (10.64) '25.93 (5.04)  '26.15 (1.15)
WA. 45 “gn gy (2.92)*  '55.16 (1.89)* ‘48.69 (4.49)* "46.16 (6.43)* '46.15 (1.15)*
Texture g, 44 loam loam loam loam loam
na. 45 sandy clay sandy clay clay clay loam clay loam

nanuwg -

WIMHIAN 3 )
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1 va - e oo RN
AR 4 aniRmamenwussieiivaniludumesnuiunde i ulasmaianthmsaunaun
uarililaRunUdarlBTimmaunua s s
. wiasugnthmeauneuny .
viived  om Z nifahesn
Tuse m way T
pH Wie. 44 *6.68 (0.17) *6.30 (0.18) *6.53 (0.08) '6.17 (0.15) °8.98 (0.17)
NA. 45 *7.04 (0.22)* “6.97 (0.22)*  "7.11 (0.31)* '6.68 (0.27)*  °8.33 (0.08)*
Salinity Bit. 44 *3g g4 (2.82)  “36.17 (2.52)  '35.81 (1.35)  °42.93 (2.38) “37.83 (1.17)
{(psu) MA. 45 %4007 (3.56)  '42.89 (10.09)  '41.01 (3.85°  ‘42.61 (2.58)  33.50 (0.10)*
Conductivity ‘M- 44 °5895(3.66)  “55.10 (3.38)  °54.30 (1.82)  ‘63.76 (3.11)  “56.83 (1.79)

(mS cm") WA 45

*60.11 {4.63)

"58.16 (6.88)

"62.29 (4.71)*

*63.36 (3.41)

*51.20 (0.30)*

BOD 3y, 44

(mg l") A, 45

14.33 (4.02)

*5.18 (2.04)*

"15.57 (2.38)

~8.92 (4.63)*

'8.33 (2.87)

*5.64 (2.05)

9.03 (3.43)

*5.58 (2.03)*

9.00 (1.31)

9.25 (2.17)

NH.-N . 44

4

(mg l-l) WA, 45

‘0.925 (0.412)

"0.306 (0.299)*

~0.685 (0.831)

*0.152 (0.147)*

*0.357 (0.173)

*0.176(0.184)*

*0.155 (0.063)

*0.164 (0.148)

'0.061 (0.005)

0.037 (0.012)*

No"'N . 44

(mg l'l) WA, 45

*0.00% (0.012)

'0.110 (0.101)*

'0.005 (0.003)

'0.120 (0.125)

“0.013 (0.0186)

‘0.050 (0.047)

*0.022 (0.014)

*0.083 (0.113)

*0.001 (0.000)

'0.027 (0.024)

1.136 (0.442)

"1.111 (0.692)*

*0.917 (0.712)

*1.004 (0.535)*

0.574 (0.175)

*0.858 (1.327)*

*0.344 (0.071)

'0.796 (0.830)*

*0.192 (0.005)

"1.173 (0.323)*

*0.477 (0.269)

*0.105 (0.087)*

"0.322 (0.163)

*0.170 (0.142)

0.480 (0.281)

0.200(0.180)*

*0.087 (0.123)

*0.354 (0.190)*

*0.019 (0.021)

'0.052 (0.055)

N WL 44
(mg 1‘1) we, 45
PO-p Wi 44
(mg l-l) wA, 45

™ . 44
(mg 1“) wA. 45

0,887 (0.467)

0,585 (0.598)

0.377 (0.153)

*0.815 (0.652)

*0.562 (0.294)

'0.284 (0.168)

'0.138 (0.183)

*0.408 (0.442)

*0.046 (0.048)

°0.973 (0.087)*
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unstandanuToumutmsuanlsmaln

anvAnadu

antunin-an (pH) wa9dv

arandiunsa-dn (pi) HiameluRenliidms fideglutn 6.42-7.49 Feagluszdunsaiin
oy (slightly acid) feedmios (slightly alkaline) ﬁﬁuﬂnmmauﬂﬂﬂz‘rzu’lmﬁﬁm pH ialaluras
Yitamsihrh 7 Wilmsiudmnseuih hisdihesdutanisneuesinciuiiussilsnay 59
ansenufumdnlupvassusznaulnled (pyrite : Fes,) WanuuinshaoanBndutu ¢ pH 9:(3u
anay uazgRuniteriivmmiislumssangladinusiuvarlnlnilineetiunsadazdu (1,50,) 16

ms#H pH wevduludnadundnidunsadniss inzdhumannluiniidudgnliimngs
inaInREANUTY pH Toamsldygumm ﬂu‘rﬁﬁﬂﬁuﬁ'uﬁu%nmﬁ'qnﬁnﬁ'lf'm::taﬁ'mﬁqagjtaua @ pH 7
Fololud 2545 funhivandes waslarmnlubifaruansnamninshdyswivsloveis udide
SunghAumeldinniiigninimaiiey pH dauininimidondu 1 luk 2 Diimsdown dedaanan
fhinsduiudiudduniaing (organic matter: OM) Faiiergalundnadvgninm Simsdessanedunis
FoqinlWaudi pH shas

D Inih { Conductivity)

mahinihiidhaglutn 2.26-87.22 ms cm™” Fafussduthunanigann uazdiadsmmhlv
il 2544 uasdl 2545 Sianuuandniuatnitizhdglunminaiifudsi TassiunTinRugeiu
FearianvinldisanadaiumamuduuanBnasymedumiindilid 2545 fidwanalinnsilig
iy B¢ Long and Mason (1983) ewiisnieludii aslihuasay (2538) narrhemahlWidy
MBinadunising wahnuesrloumoymeduniln sunkdnswausnimuatuas Téus armm
uazgrnmiimaarng sasesunauesmsuwinsnevedy mmesammi fansnmasdiinin
Tuduuazarudnuassziunilaay ﬁqmsﬁaqmﬂﬁumﬁmﬁﬁuﬁﬁ'zgq%mm‘mqmiuﬂsm‘mnummq

1 » » : > bl z L Jﬂ :’ ﬂv :’ 4] =1 i » 1] ]
9191 lags uszaunsognhlag dnnndnaiibnhasegeaeiisnmabinihbiviuey

[~
ANNLAN (salinity)
-l r Y 4 4 < 1 . U -l el
Adniidaglug 1.18 — 5.17 psu Folugnd 2545 fehgandd) 2544 agniishdnlunn
a ] L - r o J - > A;
qofiudath diseandasiunmufimsnilududdul 2545 funhivgdu

duniaingludu (Soil Organic Matter : OM)

Wnaduniniagitinrsildtidsnin 3.26-4.21 Fefissdunauinugiigs uasTaamhlilin
wahiumswasuamasdunisiagludl 2545 lenFoudisuid 2544 snciulurinaihlaalnenil
wlipasmsasaudurisiagisiuegrsivedhdy athalshammniGeuifisuiuddunisiaguanh
smownll ssmrhaulndnaihmsdnnidduisiaging Frombumnsiugbifunequiuis
fimeien ShivBnaawiebl TulifiHmaduliinnin wnlenhluduiniagluthmmaudningld
wnnnmshmaursslulivasssluliludwsaues  vennniiszuunnussiudbilmmaueshe
szanduniingliths  Buvdsiagludugnifunidiesamawenihlfifiuundwemdsnundemsans
tﬁamsw‘imtﬁﬂw rh'lﬁs:ﬁ'wmﬁun%'ﬂi'ﬂqaamt%au'} Sammsaanenasaunirnietulaesi
sadudaimsmnsnmeludui mlbiliszdudurisieqniseglududauinng udiwmnduafluamwit
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unRsAasi U LlmsiauaalssinAlny

dumamiuasihuitidunamm g vthlﬁﬁwnmiamﬂﬁaanmaﬁwmnua:tﬁﬂfm'lu'auqu e
- - L 1] - - J
duiiFinadunisinggany wazah Idinidunsadunid usanaged uasasau 1

TuTasiaunanun (Total Nitrogen : TN)

'lumeuv?wunﬁﬁwg'luiw 1.577-8.151 mg g dry wt (%30 0.158-0.315 %) Fwwm
TulansuluduiianuduiusmannivBinuunisiagi ldnnesidliluLifhme Bou ™ Ty
nou3oadihmsAnniidlivanmsiuin uiluld 2544 Vinadbildlanmewminduiisn T figanda
vinaiu q uidladfiudatdlud 2545 d TN Tusdnasnanildeaa

vinavaananun (Total Phosphorus : TP)

ﬁaaﬂa’s’aﬁhnumﬁﬁmz_ﬂuhq 0.103-0.621 mg g ' dry wt (¥3D 103-621 ppm) ﬁqtﬂuszﬁuﬁgq
N Tmm‘i’ﬂﬂﬂmwla%'a'luﬁuﬂwmmamxi’nl‘%mmL'Fi'uﬁ'umuqueluaugsnfumﬂw wudmiuZaina
dundsiaguaziulasinu Brady (1874) namh U‘wwmﬁun‘%ﬁnqﬁﬁag’luﬁumaﬁ‘flﬁ'ﬂ’smmvlaﬂﬂa%’ﬂﬁ
fhutselomi (Available P) tngstuiladuniaiaquianiuameds war P anldrmimaadunis
mTimaafuunsshdeily P Tugzd soluble P uenNNii P Baileaduwusiy pH YeR@iu o pH ag
SEWiN 6-7 35 PO,-P lugitfildusslmnildanniign Tam and Wong (1996) namdh maiu PO,-P §
Uy wnitfiansanums immobilization athnamGilesUiiSnmaantu (adsorption) Fetagiu
Uhinweuma dumilen win Vhnadurdrieg warddaondlwonude suluthmmaudiiamwiand
(reduced) xfianusansolumsgadu P ansvethannilawni Fe™ lumsavansdiugs atalsfoudiu
Tuhmssndnaiiisymanumiing Wnapurdtiageautings Rewnsagetusyya Po,* o
My

i (Soil Texture)

TnBdnainhmsdnn 3 2544 wudmmdnafuauim (oam) Tl 2545 imsazanvaayna
Fuwilen (clay) (Rnduainihivddny um.-:ﬁaumﬂmwuﬂq (silt) anavpiniivehanguiuiy Junalh
mshuundiadunanausumiinmne (sandy clay) duwiign (clay) uaz duniumilan (clay loam)

audAraainludu

dmiumnidusnh hidvlungeiamendmsdgnimaun sansoapilaa

pH vanhludufiisnin 6.17-8.33 armduiimgs afluin 33.50-42.93 psu Feuihy
nzmafivdsinldmlugguds dudmmhlnihagswin 51.20 - 63.76 ms om” Fufludiigs

@ BoD Builudfveiteuantsmanh wuhiidhduulssswin 5.58-15.57 mg 1™ e
Yol 2544 Tawsh lWiimgnheamenAlalud 2545

1 TN pgsewin 0.344-1.858 mg 1 uanlmils-Tulasiouagsswin 0.037-0.925 mg I uas
Tutasm-lulaseuagsz=nino0.001-0.120 mg I’

1 TP BH¥*WIN 0.046-0.973 mg I’ drusasloWasinaaysznin 0.019-0.480 mg 1
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anlusrialauauus

msAnnanidussduuanimeldhmeeuignidefupingiin om 6-7 1 wuhadms
mammuanalvasduliamwindidnuaregluaglunariimumlufuihmeey  wiidmesadag
uazduniringieoyluinaidouini  tamniudlidaduundsddquasturisSaglutmoeud
nnmdn vennfinmsinsnimedalinueruusnsmmadumoldiudlin 4 o sthirehdy
dawanufiuslizningnneomafuvieiumeldyaiuiatinudarudnaniveswuunhiueims
svauaymaduslmsiusacdusidimmiliuRugedy ﬁ'ﬂfwazlﬁu'lé"i‘lm‘iﬂgnﬂn#aﬁuﬂmr’fﬁ"n
sunsedniiumsldsinezauvamudiiuasiishuhiasifmemanmuaseiivesdusgluinania ams
Tsfimuemsiimsdemudmnaumwduegneade: daduieaysiumiAansciivuamsiislomlom
Sailummlambsaeunaumiuuinginlusioaiu g dely
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