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Thesis Title Structure, Litter Fall Production and Leaf Decomposition in a

Mangrove Stand (Lumnitzera racemosa Wilid. Community) in

Songkhla Lake.
Author Ms. Nipit Srisuwon
Major Program Environmental Management
Academic Year 1999

Abstract

The study describes the structural characteristics, litter fail production and leaf
decomposition of a mangrove st_and in the inner Songkhia Lake. The area of the
mangrove stand is about 0.8 hectare. The results showed that the mangrove stand was
composed of 19 species and the dominant species was Lumnitzera racemosa Willd. The
average stem density Was about 5,388 trees/ha. The average stem volume was 127.57
m’/ha. The average diameter at breast height ({DBH) was 6.6 cm. The average height
‘was 7.2 m. The natural regeneration of mangrove was rather good, with the average
density of saplings and seedlings 4,370 and 16,860 trees/ha, respectively. Soil texture
was clay. Soil salinity was slight. The C:N ratio ranged from 11-24. Characteristics of
water in the area were also monitored : pH (5.7-8.2) and salinity (0-22 ppt). The area was
flooded during lhe_rainy season. The total annual litter production was 1,543 ¢ DW/mzfyr.
Eighty four percent was L. racemosa litter {1,299 g DW/mzly'r). lts teaf litter was the main
component (1,069 g DW/m’#yr). The highest production of leaf and flower litter occurred
during the heavy rainy season with the maximum in October, but there was no significant
difference among seasons. The fruit litter was the second most abundant component
and it was significantly higher (P < 0.05) in the heavy rainy season than in other seasons.
Total nutrient contents calculated from the total L. racemosa leaf litter fall in a year were
452.94 g DW/m” for carbon, 27.15 ¢ DW/m’ for calcium, 9.62 g DW/m’ for potassium,
7.70g DW/m’ for magnesium, 5,77 g PW/m® for nitrogen, 0.43 g DW/m? for phosphorus
and 2.46 g DW/m?” for sulfur. The amount of leaf litter lost through decomposition on the

different substrates was varied. The loss rate of litter materials placed at the site which

)



were submerged all of the year was highest (98% in 3 months) while the lower rate
occurred at the sifes which only sometimes flooded (62-86% in 3 months). The most
rapid decay of leaf litter took place within the first 4 weeks of immersion in sea water and

thereafter the rate gradually decreased.
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%’ E ° & 9 8 3 1 'A
Snsaviandainlizdrduimfumanuasuazdry vonlidauarhillsmenmueg o
Voo P P8 o o W W = da g o
auAadadaiiimeadads  dwmiulithaueslinsyurerAivlifuauiiuarsea
«-3!( P 123 S W = Aé’ E 5 = =1 nlgo" 1 =1 ¥
Fufiraudnegudnies  douwanfmaLdueuuRINEULEILATIIIMZIANANININATIIN
psalusauiien Wi Winnsu Wiadia Il dwiuiSuaithseeugnonaieiaeas

é’ 1 1 1
WUﬂNYlZLﬂﬁluﬂﬂq'ﬂﬂ’N‘ﬁuﬂLL‘lJ,‘lJ.

3. lathananas

daemanaa (Lumnitzera racemosa Willd.) Anagluaed Combretaceae dng
Lumnitzera AdalusedimifialuhmaeuietuedindRaaithnaaiian 3 ana
An /NG Laguncularia, 8NA Conocarpus WRe AN\ Terrinalia (Tomlinson, 1986 : 220) Tmel
ana Laguncularia 31 1 1iln Aa Laguncularia racemosa %ﬁummﬁﬂﬂg;jLamﬂuﬂq"mﬂmu
dnlannzSunninty (Tomlinson, 1986 : 42) dwiugna Lumnitzera 3 2 1ilo An
[ racemosa Willd. (namenans) uay L. fittorea (Jack) Voigt. (Fhananumg) F1 2 i

o

{ v [ . .:1
nszanmagluhaeauianintanaziueen (Tomlinson, 1986 : 42) g lilulszinalnes
I =l ar W o2 3 45’1’2/ . ' .
agwd Combretaceae wRaatulieeana1n tAuA @88l (Terminalia nigrovenulosa),
auany (7. citrina), analng (7. chebula) WazynanN (7. catappa) (i gliaus uavaiud
AR, 2540 : 50, 402, 404, 463)
4 E ) A or ar
anenimiuagssndnaduiadh 45 asrnaziuean 4 150 asAmzduean
anFnLeiniasduean o wliRescdunn Fauszmnain) U UINFAULIDIRARIAG-
= . =y [ ca! = |
Beluasauln@u (Tomlinson, 1986 : 43-45) wunn B onmeaausenluniiuaunan
8
Fnqude saduflannmiunas widenBuudiinnaseu (@iin dnusuo uazAe, 2535 : 87)
Haltimasadulaifiuriulsl (hearwood) (Chapman, 1976 : 338) uildnmaudhugle@des
gan whilugnatssanas 58 wufns Tudewinasilaudauan q 4eaanianeanannten
o A = o & ~
Aaideganly senesnifiunsyan nausen@end unenauysaling NTHANINATINTHAN
= [ =] 3 = -3 (] ar 1 j = 4
Aeluseniiee et usaniaaimnzsiiudadnonuuasdingn 9 Wy sore Bl Hidn
SAananamy (Tomlinson, 1986 : 227) wasanitlunszyn Aelufldias 1 wée 1w
=3 3= o‘lﬂl ¥ 9}0' 1 o i=3 §s
wdmnusiiauanyrainazan by pannnanwuzihuudauseatssunns 2-3
2 b
sfins aaminld Adinenszanaiugiranszuatin (Tomlinson, 1986 @ 220, 229) Wan

-IEI o e g W 3 = ] o
mnml'mm'anmqmummmmsﬂumwummLm.JLm@am'\dﬁmm@mmq FINTAIWLTINNL

Tilsg waz wax (Tomlinson, 1986 : 229)



Gauganuaznssiurnananaaiidunydiseslwdeaniinunsau (architectural
] kY
model) WU Attims's model Reanfuiinisiyissaiulinaan fRufialumasiuayiide

1 o o

2 & Q' =} a' L] [ = ey Y ¥ A [~ o
ABNBABNINATUANNTBINN mfaummmnmmmmnu’lﬂm@’lummmﬂunLm FIUVILLINLEINHNAS

b
[y

=t P 1o M I o 2 o 2 | =l
finsumnisiastaiislinaen uilnevinludonadnasfouiuiuiunac (Reule Aungs,

1%
=5 1

2536 : 40 ; Tomlinson, 1986 : 63, 227) uAdnAuagataILULLN 7 asfinishaniaan &1
fugerzge Fausenuasnsavaitiunsanse (conical) (Tomlinson, 1986 : 227) wanant
Waiaiifafinnuanunsafiazairaeutantminaunudauiiiniaueanii/ifetasaniia
(Fawla aunge, 2536 : 128)

thanangnilrngnansanazsenefuguaznszaneiugine e Amelsd  Toe

i
1

] ¥ i or ey § P |
nsudfeanslimamaenaanldauiidudafuainnsasensnuazuanaudludiuvranal
8 Tnashazuanaanidniedndilunsa  anmossiidansfaneseuniseanidainsusiu
wuuiliFendn "sprawling’ (Aeinla axngg, 2536 : 45-47)

= =l o 9 [ A I ¥ 1
snfdRasananuldnE s laAraI NN EHIINARNaIEN (knee

roots) sazsinunela (pneumatophore) (Tomlinson, 1986 : 101)

4, HRHAMAINNITIINAUBRITINNE
8
nananfulgngfisanimasudningudnlsziiulaensindnsnissameu
o 4o
aa411n#H (Brown and Lugo, 1982, quoted in Twilley, 1998 : 454) TneRuaNARTBENAT
2 Y [ [ & ar =y = [ eJ
aanfuldluhsssuidufunundneesdurisdnguaraisainishinszanaainugan
anysaflilgundninBunmeilvlndifes (Odum and Heald, 1972, quoted in Twilley,
§ I § " g %, o
1995 : 48) e nfizdeasgiulindaiudy anfsudauinganizenluetagninfiv
k2
uawmstnednduiingu w1 ueadiles e ldainieusnidududn 4 Seranisdat
= 5'} 1 = & = 1 '
aaetanaduyidd Wuiigaiaznaadhudsganresgduidd uasdandmihaudaiunguy
] j 1 '
1i3TnARurBans (delritus consumers) dedndnaniifinanaifluamsldiuguitnalusiui
gl =l o . ,é’ = o
geiwlAnnsziiaesetns (ropic level) uenaniidumnsesminiitarsgnineanain
= ¥ &= 1 io’ iol g g o’ i ]
sruuindthsewdgrruniindsaswmaaindrafedaansuusintuiamdsanniiviou
y ¥ o oa da S S ¥
Fivth WnAAufinanduan vizanszuasi uwbinwavian i luggiianann
(Woodroffe, et al., 1988 : 592)
= GJ o = ] ' =4 | 5 &
finnsAnefeaiunan@nainnisiamduzesmnieluthineaunaafiui s

pAnasing 4 1asTan (M3 2) wudwarBarannIesanauTesnTgegn 2,810 n¥a /



mqummsﬁ] Tutlmenaunan g Hinchinbrook Fgaiuuaus UszinAneansias (Bunt,
1978 : 263)
44 fladaffendasiunananannnisssanausessnfialiieaa Téud
411 Ansnilanairerasn Idun anugerassiuld (Woodroffe, 1985 : 265 ;
“Saenger and Snedaker, 1993 : 295)

412 TRauardnEniuihmeay | litnasdnsestnfigaantmeoausinaiy
ﬁd'ﬂ riverine > overwash > fringe > basin > hammock > dwarf Yi9a scrub (Pool, ef al.,
1975 : 232 ; Twilley, et al., 1986 : 677 ; Day, ef al., 1996 : 39)

413 Faumbiiigelununduls warmanfaiie s ntudefumindugein
a4 (TWiI[ey, 1992 : 275 ; Saenger and Snedaker, 1993 : 295, 297)

414 anudnAulaneey : napdRaInnssamaaastniiailaoudiuiusle
Fanredrutuatnuduiiu InasinnisAnsnees Twilley, ef af. (1986 1 673) wudntlaieian
Iufufiitaandufudandt 45 7RA Wrandnannnsiamsuresnfinaeds 803 nfw/

“neemnsl Il Thaneauitlanufuiuedy 67 AR Idnan@aaannisioma
g9 444 NFUANTAmSA] Wi

415 ggna thineaslumans i Wnaranannnissamauseanfisnniigaly
q@nlu (Leach and Burgin, 1985 : 215 ; Pool, el al., 1975: 217, 228 ; Woodroffe and Moss,
1984 ; 253 ; Woodroffe, ef al., 1988 : 581 ; Lee, 1989 : 78) ﬁmaﬁumﬁ’ﬁﬂmnﬁzﬁmmq@
fandlesannidludareialulvlnazadalurinia (Woodroffe, 1982 : 183 ; Goulter and
Allaway, 1979 : 541 ; Angsupanich and Aksornkoae, 1994¢ : 35) unaTlnsnng
Qﬂﬁ’ﬂuq@ﬂul,t,ﬁzq@?@u (Day, ef al, 1996 ; 53) fnwnsAndnenfeulaeauiiing
wiRsuulasuiluggnia praifunauanniiadtsnarzwindandannauen uaziiadanie
Wgesdilinaaniatinintendinen e mangangs n1snszaauadedin (Leach and
Burgin, 1985 : 223)

416 mma;uua‘wmﬁﬁumznmmﬁﬁu{iqm LL@:mmHuﬁﬂwmgﬂ (Pool, ef al.,
1975 : 232-233 : Wafar, et af., 1997 : 117)

417 BurngnfioRuivarnvioniiud ; Taashansaimns ddn uasiunzneudagii
aaui LAt ARTaNNEnE Y (Pool, ef al, 1975 : 232)

42 snfaismauianiudiusadisenermdnuarenanunsluannluzediisuaiin

finmluinniauuasvlaaviaiagendn sniisdauan o wismaimissandnlusnluvieluud



U‘J

L] 3 t A‘O [ 3 =y o
§avinfanaziniliBuatesndr lwlusaunmaaasosuln (Woodroffe, ef al., 1988 : 693

- st A
. Wafar, ef al, 1997 : 114) fRsnnauyuBauaass it SelfaniBunnnnfanmas

avaulufui fdwdetiaauansdrdamnsniswuidengs (Pool, et al., 1975 : 229)

A9 2 wandaannismanrassnAtiueeiauLFnnmig g 1elan

BNANTANEY

Mixed forest
Mixed forest
Mixed forest
Mixed forest
Mixed forest
Mixed forest
Mixed forest
Mixed forest
Mixed forest
Mixed forest
Avicennia
marina

A. marina
Avicennia sp.
. mafina

. germinans
., marina

. marina

. marina

. marina

. marina

P B> > 0 > > >

. germinans

ol HaKARTaNINTT
nfumang/l

Southern Florida 850
Puerto Rico 1.278
Queensland, Australia 370-2810
Ranong, Thailand 872
Southwest, Florida 810
Ranong, Thalland 822
Suratthani, Thailland 1,022
Phang-nga, Thailand 550
West Java, Indonesia 1,039
Campeche, Mexico 793
Sydney, Australia 580
Auckland, New Zeatand 810
Malay Peninsula 1,540
Mgeni Estuary, South Africa 698
Southwest, Florida 444
St Lucia Estuary, South Africa 1,013
Richard Bay, South Africa 1,056
Darwin Harbour, Australia 1,402
Saudi Arabian Red Sea Coast 788
Nqusi river, South Africa 451
Campeche, Mexico 307

Pool, ef al., 1975 s
Pool, et al., 1975

Bunt, 1978

Aksornkoae, et al., 1982

Twilley, ef al., 1986

Aksornkoae, et al., 1991
Angsupanich and Aksornkoae, 1994b
Angsupanich and Aksornkoae, 1924c¢
Soeroyo and Atmadja, 1994

Day, et al., 1926

Goulter and Allaway, 1979

Woodroffe, 1982
Sasekumar and Loi, 1983
Stelnke and Charles, 1986
Twilley, ef al., 1986
Steinke and Ward, 1988
Steinke and Ward, 1988
Woodroffe, ef al., 1988
Saifullah, et al., 1989
Steinke and Ward, 1990
Day, et al., 1996
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wiim st

ADTUR

NALARYB TN T

nfu/mnaung/l

WWNRI9A1989

A. officinalis
Bruguiera
gymnorrhiza
B. gymnorrhiza
B. gymnorrhiza
Ceriops fagal
Kandelia candel
Rhizophora sp.
R. stylosa

R. stylosa

R. stylosa

R. apiculata

R. mucronata
Sonnerafia sp.

S. alba

Mandovi-Zuari Estuaries, India

Mgeni Estuary, South Africa

St Lucia Estuary, South Africa

Richard Bay, South Africa
Darwin Harbour, Australia
Hong Kong

Malay Peninsula

South Pacific

Papua New Guinea

Darwin Harbour, Australia

Mandovi-Zuari Estuaries, India

Mandovi-Zuari Estuaries, India

Malay Peninsula

Mandovi-Zuari

1,020
824

729
824
300

1,107

1,577
777

1430

1,221

1,170

1,180

1,402

1,700

Wafar, ef al,, 1997
Steinke and Charles, 1986

Steinke and Ward, 1988
Steinke and Ward, 1988
Woodroffe, ef al., 1988
Lee, 1989

Sasekumar and Loi, 1983
Woodroffe and Moss, 1984
Leach and Burgin, 1985
Woodroffe, et al., 1988
Wafar, ef al., 1997
Wafar, ef af., 1997
Sasekumar and Loi, 1983

Wafar et al., 1997

5. MIYARIATRITINRAY

nsAnmdnsnsyaanasasinfisdoulng laEnsd luldildlugalugauus

L4 1 1 BI’ %l L é ﬂol L A ar
ilthrsdiuhudedaihmindansasemiminimelihiuesa: 1 Tafaacugunisey

1 &y é’ =y aamy
ganeasinnig Wud Bunneandiauy aonuan PBuudaddng ludu gadiniamenim

o 1 ¥ o = a5 o X ¥
LASIANTDIUN rviangadin Uafannamanin £ wuAnLIe '14 NTUUAIVAIUIMNEAR LT

o SR o ,
nssunNIBsRANLATNIIN1 (6T dnmsufi, 2532 ¢ 136) maeatitstaznaniiluliuday

T wazmstauviumsaeslulsl (Angsupanich, ef al.,, 1989 : 149)

mmﬂmaﬁn@wﬂﬂﬁ’aLﬂumzmum?ﬁr&imﬁmmnm?éméumwﬁﬁnﬁ‘n Fuann

| L o g s v = ~ r oA e Vv
fnitmgniinlfilududn  laanieiafiuens wenthlen uaxn] daliasmanistiassi

8 3
qAWiIe suazuuAiBe (Cundell, 1979 : 285) anviugnlideldin laengudislnagunie

. t% [ = [~4 . é =y 1
a5 (detritivores) snazifludnduidusunadn (meiofauna) Ssazgniudelaevuen et
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My Faflufainangy lower camivores %uqmﬁé’u?“@msxﬁu@q higher carnivores @14
s dananalvny unfiutles wintl visasnsediag (FAO, 1994 : 40) |

Heald (1969) waz Odum (1970) (81a8slu Cundell, ef al, 1979 : 281) wudalu
wan 111 Wlnenis (R, mangle) ﬁ’l,ﬁﬁl.uqﬁmﬁiqﬂ‘nmmf’ﬂﬂq 2.5 Nadwas naaeld 95% u
fnser  anfidae 2 Lﬁfaumnﬁmmﬂdﬁﬁmfnmuﬁmmé@@nuzﬁ’ﬁqgﬂﬁ@ﬂﬁ’fmmmz
uuafiGe Tslnda wiausinnan (nematodes) Teivas uazuanilan

u@Nammzmsqamﬂ‘nmsmnﬁﬂuu?‘mmﬂﬂ'mLau%uﬂmmmm?mm?
(nutrient sources)WiiLgzaANzia (estuary) @z’%uﬂ%iﬁu (1) AEAINUANRNNE ARG
aaefrlulanman ) wefidufrawisanmshisnfis uey (3) HandAINNNTIaMaY

s

gaamnfiaurazaiiafiug (Angsupanich and Aksornkoae, 1984a : 39) Fedmymmantias
&3 A of o g 9 L3 | =
flugaunitalunissamsuazayinihmeasulddmentlestandatnaihlsz@ninnuay
I 1 | ) iy A ol I =y 1
athorioiiadhilfdugn  msAnsudoafunaaagsedluldihmaeuluginiasn

nanalimge 3

nsne 3 dnsnnsgaansesliiluhmeauuansiig q aeslan

o] ar A ar =y
AU anuil ansnsnaananed iyl GIGRELRRGR

% gaaminua UM ()

Mixed mangrove Ranong, Thaitand 80-97 (365) Aksornkoae, ef al.,
1991
Mixed mangrove Phang-nga, Thaitand 30-60 (42) Angsupanich and

Aksornkoae, 1894a
Mixed mangrove Suratihani, Thailand 52-62 (42) Angsupanich, and
Aksornkoae, 1984b
Mixed mangrove Mandovi-Zuari 98-100 (105) Wafar, ef al., 1997
Estuaries, India
Avicennia alba Okinawa, Japan 50 (24-34) Angsupanich, et al., 1989
A. marina New Zealand 50 (60} Albright, 1976
A. marina Phuket, Thatland 50 (20) Boonraung, 1978
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TUAHG g dnansnaapanslull ANANIE9E
% netwinuaEud (5u)

A. marina Sydney, Australia 50 (56) Goulter and Allaway,
1979

A. marina Auckland, Ausiralia 50 (42-56) Woodroffe, 1982

A, marina Victoria, Australia 80-80 (230-270) Van Der Valk and
Attiwili, 1984

A. marina Queensland, Australia 50 (11) Robertson, 1988

A. marina Okinawa, Japan 50 (13-16) Angsupanich, f al.,
1989

A. officinalis Mandovi-Zuari 98-100 (56) Wafar, et al., 1997

Estuaries, India

Bruguiera Okinawa, Japan 50 (52-56) Angsupanich, ef al.,

gymnorrhiza 1989

Ceriops tagal Queensland, Australia 50 (27) Robertson, 1988

Laguncularia Paranagua Bay, Brazil 50 (26) Sessegolo and Lana,

racemosa 1991

Rhizophora Phuket, Thailand 50 (40) Boonraung, 1978

apiculata

R. apiculata Bais Bay, Philippines 50 (14) de Leon, et al., 1994

R. stylosa Okinawa, Japan 50 (17-18) Angsupanich, et af.,

Sonneratia alba

Mandovi-Zuari

Estuaries, India

98-100 (105)

1989
Wafar, et al., 1997
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1. Yanuazginsal
1.1 gunsaifldifiutnnReisawaunasysans
1.1.1 Azunsa (itter trap) & linflunse@maayann 1 x 1 A1sauns fdausesdu
annfrinfaamdntudeunuatedt.s Jafwas pilugadnilssann 50 @uRuns (w
lsznay 2)
1.1.2 g3 (itter bag) Manmrtneriudeunates 1.5 Tadwns Wufhgamne
20 x 30 EuRWAT (Mwdsenay 3)
1.2 ansaldnulasaairedhlal
1.2.1 uia
1.2.2 UDUIARIINENT
1.2.3 Wifnsziunanuge
1.3 qﬂn‘icﬁtﬁur?ffami'mﬁumx"‘amﬁzﬁqmauﬁﬁmmﬁumeffl
131 aslawiushatnsfuununssanang (core-type auger)
13.2 \isasianglyiin (ORP meter, TOA Electronic - RM 12P)
133 \raain g (pH meter, Radiometer Copenhagen)
134 \Fnendaiimnmus (refractometer, Atago-S 28)
1.3.5 nafluilwaf
136 waesianistin i (conductometer, ORION model 160)
13.7 gaviasiiefinssdannaiiuey sglulnsau
138 winsanlalnstninfimes {UV - Vis Spectrophotometer)
1.3.9 Lﬂ?"ﬂﬁﬂms‘e]ﬂnammwmﬂzmu (atomic absorption spectrophotometer,
Perkin-Elmer 4000)
1.3.10 \Fins¥anstlanldanugsaasalyl (flame photometer, Corning-410)

1311 EBasTAAINONATNE (hydrometer) Tlintszifiunaiiani

4
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(n) (2)

mwilsznen 2 () Aeunset W unsAnEINsavauIa N

(1) qﬂdln’b’ix.ﬁﬂﬁnmmscgammmlndmmmm

;
2 4
nlszney 3 anawthldidhasansne AN
¥ dyw s
() WUNATUNIN
() sulnoalu

1
=f 8s

1
() HUNANEN
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14 gunsalifuiatiassiineeisigluludin
1.4.1 Qanseanm
1.4.2 Wy
143 1saaun
144 wipsufuazannaliiifinszien

A all 1 9 I =
1.4.5 Lﬂﬁ‘ﬂ\i’ﬁ\iﬂﬂ%ﬂﬂ (ANN3ILEEN 0.1 WRANTY)

2. FFAniun1gIee
2.1 Ruidnun
ﬂq'lﬁﬂﬂmmnmfaé"i’wq?uﬂamﬁ’ma‘mwdqqmmmummmm@uu’aﬂﬁ’mzm
augazaseuly Thunan mﬁ 6 Auamula a1naaduiies Samdnassan Bg{’qwlu?‘mm
el 7 a9en 15 Auen 30 Tauan il uaafl 100 apn 25 Aumn 26 Hauan Reduann
Shisvanm 514 (0.8 anmd) (Mwilsznen 3, 4)
2.2 amnuRag
Weldneaiumatihsnsataguitudldfimun g (base line) 1 1w s
Anenn9e uasuudRne (transect line) 5 Wi éﬁ'amnﬁ'mﬁuﬁm THEWINIRINARZINY
50 wms Auuadly wwn A, B, C, D uay E ynunsed 30 wng snduuns C a1q 40 wes
(nwilsznau 4)
2.3 nsAnunlaseassthlal
Sansdnsauaniiufeathafisenufisdluieunqeman 2510 tufineiiad
T luhiaensifushedne o aen wa wezen Suunaiafulilaeldmideiuglio
sean (@7in dnmsula uazAnly, 2535 ; Win alFithed, 2523, ; Tomlinson, 1986) wazf
ateiTlUiReufaeiuftetiofug Hufifiadosite  avedendadnen  Anginendand
snAnefegamanauns unsildtmewlanfufaesinaiel (rwlszney 5)

2.3.1 fmuandagireteauna 10 x 10 ssamas Reseiuduwaunasnanuet
gaauannuualude 2.2 Tiulasiaethuwas 3 wlas snduiue © ldudasiedne 4
utlae saaavan 16 wilae wsazutlag Tuiindaya 9is sundudhguinaiauazaugs
aneliyndufihuliing (ree) Bnsadushagudnansfissi 1.3 wimsaan e
reudnanailesan (DBH : diameter at breast height) Kt 4 pomsanilal anduld

: o o o = 1 'Y
Tnenns (Rhizophora sp.) AaNszAY Wilemasn (root collar) 20 uGnAs Falunirinaunn
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dhsihudnansidunudannuee dauanagalflifassiuanugussmsnzsznnds
#namn (Aksornkoae, ef al., 1991:30)

232 luwlaswhetrenng 10 x 10 maeams ynudastude 2.3.1 sitnnsnaulas
AagaIn 5 x 5 APNUATITNIL 4 uilad udaguitadiann 1 wilas fafiianeFulass
2tN9IWIA 6 X 5 AIIINAS Fonun 16 was ynwlastiuiindeyariiauazdnusuangn
14 (sapling) AR mnadurnguinarafiesenteands 4 inifiuns uazgeuannda 1 was

233 Tuulasiaetine muna 5 x 5 msrans AldAnmgnlimawas Mnimanaulas
dasTuan 1 x 1 ANT1INAT RIuau 25 wlasden guienan 4 wilasien Wt 64 ulas
dor ynulasiiguanlfiiufinafiauazdaundlil (seeding) fiflnugatisanda 1 mns

2.3.4 ﬁfimﬁms‘wdwﬁugmﬁ'uLﬁutmqﬁ'\i 5 W32 2 NLLRIFIaENTIR 5 X 10 AT
ws anaz 1 ulas aedundresaaasagiuuunidumn doudmentegluumadugo ud
avilaathadin 9iie mnadushguinanafizen wazaningerasiildinsiy wasinnene
gﬂmSLLﬂQ%umfmgwmﬁﬁmuum'é‘;q (profile diagram) N1ATBLAGHUATNIINIZANEIFTEN
e1am (crown cover) Tasiianuaney Taaldumsndauaaaiu wiavigfilFannusasune
nefaseiuitenaninmeanlassirreah i luiufidnm

tindagalAinsnst nnadrhguinaaisde ARGt AAMAWERY
saedenuits mansrarsresiulimadunnaduinauingns (diameter class) Mmsnszane
neilinudumnannaigs (height olass) ‘L‘m‘qﬂ%‘ﬂwmﬂﬂmugﬂmﬁ‘uﬂq%’ummgwm
i (profile diagram) WREANTATELARNTBIEBYLAA (crown cover) sTaAI0Y
Buanslsf Treld allometric equation msN1sANEIIRY Kongsangchai (1988) (Anatialu

a0 Hu|, 2540 ; 11-10) el

Vs = b(@OH)
logVs = logb+alog D°H
4 .
ila vs = WBumsrasadiu (gnunAdiaums)
T & et =y L. ar A

D = aunadusihguinanadissen (audinng) iinniedah

o I

20 HURUATHBARTINY

H = AHga (ung)
a b = fduilszdndansaunie lnaniuuss

1itnanne (Rhizophora sp.)
a = 0.9065
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-3.9412

log b
Y ?)A
Lt
(0.9480

il

da
logb = -4.0515
24 PSANHIAMNTNAL
duethanfuinaluiieu figunay 2540 asanihudaeiidnnfuru o

FUANULIRe 5 s Arenstueniany uaay 3 va udasugauiRumtsduAdmEn
' | P A - Ll =
il 7 sudy Ae annseAuRaAui 0-15 LuRiueg 15-30 1 TURLMAT 30-45 TURALAT 45-60

= = = = o = A ot
FERILAS B0-75 WEURLHNAS 75-90 tunng Uas 90-105 [EURLHAT LLé'qmmummumfmﬁn

2 or

4 L} : 2
Fanifuia 3 gy agniadnlidndui ldgmanafniferithBnes el

& 1 | 1

2.4.1 grungfl : Targnangiinaaiiudtatrsfoemeluiiaf (Taylor and Jackson,

1986 : 927-940)

540 Aveend ;- Saannduleedsnisds (gravimetric method) mennsdasiaating
£ - @ 8 ° A £
Ruduaniwauny (field soil) 100 nFu i hleufiguimgfl 105 esrngaidas Whioan 24

j by
&’

Folue mlfdululageanaiy udefsdiuanas Anunnsveanniulattdgnsana Topp,
(1993 : 541-557) fail

8 g ;13 k2
%ANLTY = (LNWINAUTY — winAuauwEe) x 100

SutnAveLWR

243 Fnfuet - Sadn 2 Ak AamAuaANEY (field soil pH) LAZRAALRLT
(air-dried soil pH) EL%Euﬁﬂuﬁﬂqwﬁu%umzﬁuﬁmﬁqm G Snsrdniusien 1:5 tae
Hamn 10 o5 ldludninafouin 50 fadans Gutnnduadlyl 50 DaRdns euflusny 7 uhs
& 30 wf udatinlfmdrewesaa pH meter (McLean, 1982 : 199-224)

944 AndndlHein (Redox potential) : Tasnfigaifiuaatinalngl ORP meter qulu
FudadnaldAnseanns 5-10 wudiums (English, ef al., 1994 : 128)

245 ansinlv#n (Electrical conductivity, EC) - Sarnsn i lusnmau
wike Wensdauusesn widy 1: 5 Tnedadin 10 n¥u Wludininefaunn 50 Tadans fin
Snduadlyl 50 fiwdans awihiszas ) Fhaasn 30 uil Tqaumgiides arnifirluindnnag
Sl ganraasi ANt WfinaesarsasaeAu (Rhoades, 1982 : 172-183)

046 \iaRw (soil texture) : Arsizfuinaynia FaeRtlalasfined (hydrometer)

(Gee and Bauder, 1986 : 383-412) wazsuuniiefulngdmiseginmany (Annanstine
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Fssiilangn, 2539 : 5/6)

2.4.7 Bwvisedng (Organic Matter) : TinszvmBuvizaaniuau (Organic Carbon)
fnel 3 9% Aa Kosaka-Honda-Iseki method (Ministry of Agricuiture and Forestry, 1987 :
127-135) 35 Walkley and Black (1934 : 29-38) uaz38n13\H1 (Karam, 1993 : 459-471)

2.4.8 m‘tu‘cmmuﬁmmuau - 1433 Kjeldahl (Bremner and Mulvaney, 1982 : 595-624)

2.4.9 ﬁﬂﬁ;ﬂ@ﬂﬂﬂ%"ﬂ%ﬂﬂumhﬁm : fnsidannsdaadaensm HNO/HCIO, (1:1) uén
Tiarzrudindusesmaneansfaluaisazatedonda Vanadomolybdate (Olsen and
Sommers, 1982 : 403-430)

2.4.10 suglnunadealudu : faedinsadasag 1.0 M NH,0AC pH 7.0 ud9iamzi
m'mLﬁ’u%ﬁum@qmﬁﬁmmﬁL%:ﬂ,umm:mﬂﬁwl,ﬂ?m flame photometer (Knudsen , et al.,
1982 : 225-246)

2.4.11 swueaadenuasunnilidenluiiu : faeddnasaiasae 1.0 M NH,0AC pH 7.0
LLé’ﬁLﬂmzﬁﬂmuﬁr’u%’ummﬁmemﬂL%ﬂuLmzuunﬁﬁﬂulumsa:mﬂﬁmLﬂ?ﬂa atomic
absorption spectrophotometer (Lanyon and Heald, 1982 : 246-262)

3.4.12 srgfusiuluiu : foedinstendanm HNOYHCIO, (1:1) wAdAT et
pnadudusassnginuzduluansazateiands wrbidimetry (Tabatabai, 1982 : 501-538)

25 msAnmamnmi
LﬁuﬁqaﬂwLL@:ﬁuﬁﬂﬁ’s’mﬁla’Lufi’uLL@mmﬁﬁﬁuzﬁazﬁmmL?iau @BHITTNNANT
mw’:’mmmm‘luu'\msﬁﬁwmnquﬂﬂmﬂm%mﬁwff}fa W.A. 2539 UaT W.A. 2540 MUUR
fgmﬁuﬁfméimiﬁ 3 9 ShaBnasieaiuiufiongaldluhadwiudnmnnsysas (@n
D1, D2 uwaz D3) VT T TVNIY T SYSTLT PR CYAEs, CTLEPIER (Atago-S 28) Smarfied
finer pH meter Angnanniidng neflufined uazinsrsumstasmastiwmilefuauion 155
susi |
2.6 NMIANHINTIIURUIRITINNY
ynmzunsedniusasdunisfimauTasni AnduAcliuszauiiavialaids
gatlezannd 1.7 wasuiladudy Taganawaay 3 Azunse enduiu C 974 4 REuAsg
RrunsuAasuiszanns 10 was duaatinsyn 15 5u Resefuiluszazioan 1 1 o
uot 19 weARn1em 2539 fia 19 ga1A 2540 rdheteanivaluandiudoures Aa lu men

=Y

o o ' o .
wazna uwdnitllmsgnmgfl 104 asmgadsa Wuoan 24 4alus (Angsupanich and
4 0

) ¥ as o o o ar - & |
Aksornkoae, 1994c : 35-36) e liihuiinuiened udninldfuasthmnnwinsasiasdu
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2.7 nmsAsedananwsiviudinnanang
Fuluun @vdes) veshasenscandilszanas 100 nfshuiinas sl
¥ 4 L . o
70 asAtaded auruinasd udauadaeiatacus anntahlAessiunanseliil
sganfuen : Aaszvimduiuaifuen (Organic Carbon) Hords Kosaka-
Honda-lseki method (Ministry of Agriculture Forestry, 1987 : 127-135)
s lulnsian : 1433 Kjeldahl (Bremner and Mulvaney, 1982 : 595-624)
saneaviess | dddendaansa HNOZHCIO, (1:1) wdidiszimaidiudurns
ﬁ’w@N@ﬁﬂ@?ﬁhﬁ’\?ﬂzmﬂﬁ‘)ﬂ?ﬁ Vanadomolybdate (Olsen and Sommers,1982 : 403-430)
spiwunaden : 13dendonnsa HNO/HCIO, (1:1) ufdfiasnzvinanudadu
4
gassfinunaFusluansazanefoniaaas flame photometer (Knudsen, ef al, 1982: 225-246)
sapuaaidsuuszswvuuniden  WASdendaania HNOYHCIO, (1:1) udd
L 5 8 9 =i 9 ﬁd R
Aeneiaondiudy tesemuesdanuarauunilidaniuasazanedaaissaatomic
absorption spectrophotometer (Lanyon and Heald, 1982 : 246-262)
[ & Semed 2 ) L3 -7
amtanziu : Witdandianta HNOHCIO, (1:1) uddiiAsizia aliviy 1as
spiziuluasazaadfiaria wibidimetry (Tabatabai, 1982 : 501-538)
2.8 NSANUINITHARILUBITINAY
=1 ' =1 a‘o ot ] 7 1 3} ]
Suluun @wdeq) reshnsanana Ainadeszsreansu Telugemdneludeu g

@
at

e ¥ d LYy
£130 nfnwings Sauauianue 147 9a queanly 3 gu iRefaiminuteFusurnluld
° = =y alf '
Tuge e lulilugelleufigoimgdl 104 asangades hasan 24 4l (Angsupanich
o 5 [ g 4:1 =y
and Aksomkoae, 1994a : 42) daullfEn 144 ga Ui luiuddnm Taaynin
L b= ‘3 [ ~a 4 A ‘3
fusnamsdhranenaia 3 1hon Ae qa D1 (uuiwhiisseuiunanm) 96 D2 (Uuhy
nanatfidne) wazan D3 (withludasesisseuth) wiariBonigldlill 48 ge qu
1<) = -] [ % & cJ
Fugatuliiames 4 ge padew shndlddemsfumiminuioedulifotelugudy
= o 1 ar & P ' £ (84 o wed o { Ha
Faafunewniminuiedudu dedinmeifieninmmaranlulinivistenaiimues
Fndwindulzieglaannsfiann o deminlszhy dedlddnnamdousedulifiy
A I 1 air
gantlthdanansulilusazian MaanlunnsAnem 11
o & of
2.9 msihudayanisdnmsuaznislddsslamianiundnu
Y s a Y - & - S IR
Fudeyalpanisdunwoinamin . wisnsed fareuasasuazguaiiunihlithe
o ¥ o 4 - .
M hufuAAnm werasunuestineudy o hadnadlng  TaEnedanimgus nsld

. . y
suﬂsﬂmmmzmmmmumqLﬁ?‘i:rgﬁ\mumnﬁuﬂﬂﬂﬁmﬁmﬂnmqq
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UNN 3

ARNNFANTN

=
AANRKN 1

1. Taseasranasth
1.1 #lnuazsnuaunugll

uilaesaatinaauim 10 x 10 A1P19ms aruaw 16 utlas wuliflng) (tree) 2 4iln
An daaanana (L. racemosa Willd.) wazWanIaguaan19(8. sexangula Lour) R143U
864 #u uaz 17 #u muandu Inewurhasenaaluynuiuasynutasiating luwwac wu
SRR wasuuIB HuswLTanTign dauRanITagaeaNINT HIARIZULIB WiAC
LAZIWIAD (M13714 4)

anlsi (sapling) hulassathandomn 4 9la Wi dhenenan (L.
racemosa Willd.} ¥niogusandan (8. sexangula Lour.) AR (Excoecaria agaliocha L.)
warTwanzia (Thespesia popuinea L.) Yﬂﬂwugn‘lﬁmmm@n‘ﬂmfiﬂuqumﬂ%miut,t,mla Wi
sasadlluuwaE douiad vaudutenfign gnliianiaquannananuanizliuuns
uazab grlifmuuasininzianianiluuiac (M 4)

ndll (seedling) Tndasdante witenua 6 e ldud thanenang (L.
racemosa Willd.), Wen1sigueaenanq (8. sexangula Lour. MR (E. agaliocha L.) T
newa (7. popuinea L.) g (B. cylindrica L) uazinen1elui@n (R. apiculata B.) Tnerfi
nélsthanenananumnulasinaduazwusnniigaluued wosesadlluwes uaz ©
Auas ndnldfTanaguaanaanumnueaniuumA IntiawzuiaC wudauunda sl
Fanaguaenanannign ndrlinensludnnunniigaluuna ndliadunilug
C, D uaz E ndnlfifann wuiemiziunBb (ngne 4)

Ifiugnlumlasiatnewy 6 wialdud a1n (Nypa fruticans Thunb.) W&
(Flageliaria indica L.) ﬂ?qm;} (Acrostichum speciosum Willd.} \Wonaauuny (Derris trifoliata
Lour.) widentanuanenuna (Acanthus ebracteatus Vahl.) I01AW (Cayratia trifolia) Uazel

wunneln (Dendrophthoe pentandra) imzaghniialifthaasnanadluiowsunnn wenannil

23
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dafunawuinfinssolliiu FrismnutiprnnuaylimulasiernasimiluiiuiAnm
14w &9y (S. caseolaris L.) Uasaa (A. alba BL) slanzia (Hibiscus tifaceus L.) @uaNTLa
(Sapium indicum Willd.) @1uzdn (Clerodendrum inerme L.) uastnndadiliag (Deris
scandens Roxb)

12 anuwnwingasiugld

Wualflausmnwiuaiy 5,388 fuwanmg Tagldilanananatinowmdy
294 (5,281.7 + 203.0 Funanmnd) sesaslduliisniguaenann (106.7 + 150.0 s/
wned) aoumuuivredlidianananigegaliunec (71.8 £ 21.1 fwi00 m1sewng)
wazlfitlpmenanaluwng Sronmuwiuingn (220 + 3.0 w100 asawns) golst
vaniaguaananiaonamuniiugega B (3.7 + 4.0 Fw100 maauas) (e 4)

gnldtlanumunuiy 4370 duianand Tneignllamananafiaanumnuy
snflga (4,220 Fwianang) sesaslifiugnliondu sfamviaquaanan wartninzia Tneil
AT 80, 50 war 20 Fuanmnd mudndy Taagnldthanenainluiuns fau
ylugean (92.0 + 9.3 Mw100 maamns) wazgnlihaseninaluiund farumn
LLﬂulfi']Zﬂﬂ (13.3 + 12.9 A1Y/100 ANTWLNAT) (M1F14 4)

nén Tl 16,860 dwiananf Tnandnliitlananann Saanumuy
mnﬁqm (15,744 Funenmd  sesadlldundnlfaasianiaguaanang  Tnenaluan
pf 219 waswinziatlaanmmnwdy 630, 390, 75, 13uaz 14 fwiannnf audidy
wanarnis guliuiudAnsmildednssasissninaiilutinlesunns 78 udiume

13 snadudhdudnanaede uavaaugueis

filfufuiAnmianadsindudnarnaiie 6.6 + 1.9 wuRnes Tasdulily
wwab ﬁLﬁumﬂus‘fﬂmqmﬁﬂ@qqm 7.5 + 2.4 wufimng) dowsuliluuwce Haunmduch
fjuﬁnm\mﬁ'ﬂﬁ"ﬁqm 5.4 + 1.0 \URWAT (A1979 5)

sliTiangandn 7.2 + 15 was Tnefdildlunen fAuguaiegegn
(8.3 + 1.6 wm9) uaziuldluuuwg B ﬁmqu@mﬁaﬁq@m (6.4 + 1.2 WRT) (A1714 5)

1.4 3umslal
i i:, 8 A -
unaslfiwRasouiedun 12757 + 67.99 gnunadwasnanand Taauunc &

LIRS = & & !
Banaslfiafegegn (200,97 + 109.06 gnunddwasidnmd) dauuuab ffiunsliiage

g (53.61 + 19.45 gnunAfiuas/Enaig) (111974 5)



1 o ar % t=j
AN 4 ANRUIL (A19uf 100 msnans) uasAugliluituhiAnm

(FMads + SD)
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#1in Ky A wun B wuq G e D un k£ 1o
trannsnn Tiwnj  43.3+127 220430  71.8+211 6004159 67.33235  52.8320.3
gl 203483 920493  23.0+11.0 1332129  53.3342.0 4221478
ndvly 123481  135.04565  110.8+45.6 466.73208.2 62.0£33.7 157.4+180.6
Yanwihguagnite  Tilugy 0 3,7+4.0 10414 0.340.6 0 1115
gnlii 0 1.3+2.3 0 1.342.3 0 0.5+1.4
ndnlil 0 9.0+8.2 110459  B.746.7 27425 6:316.4
Tnanluidn 1ilw) 0 0 0 0 0 0
gnl 0 0 0 0 0 0
nfnld 1234170 6.0436 1.0+0.8 0 0.3:0.6 3.948.0
AR 1 lmey 0 0 0 0 0 0
gnlhi 0 0 4.0£8.0 0 0 0.8+4.0
nénty 0 0 1.541.9 1.0+1.0 1.041.0 0.841.2
i ey 0 0 0 0 ) 0
gl 0 0 0 0 0 0
néi 0 0.7+1.2 0 0 0 0.1405
Widnua lwel 0 0 0 0 0 0
gny 0 0 1.0£2.0 0 ) 0.2+1.0
néntel 0 0 0.3+0.5 0 0 0.140.3
0 g 0 0 35470 0 0 0.7435
IR Wifiusing 0 0 50463  13.0420.8  4.0+53 44496
Uniny fWifusne 2372272 14.048.2 120404 17415 27446  108+139
WnBuUNL Wfude 1601204  15.745.1 08472  12.04122 200472 1474105
pidamlamenonig  Wiiude 57498 3234280 8.8+83 237451  3.0+10.8 167159
AL iiugne  7.34221 1131950 9.547.4 197449  37.44127  17.0415.1




) 2
- 1 & ai
n3e 5 amadueigudnany aangs uastiunesll sasiulilurundne

o
. (Alase + SD)

Wi /AL s Audgna YHGN NEGER
urlaq (LEUEINRAS) (1109 grunAfiums / lanmnd)
A 1 6.1+1.8 6.1+0.4 67.60
2 6.9+ 2.1 6.6207 74.08
3 64+15 7.0+08 117.58
(R 6.4+ 18 6.4+05 86.42 + 27.18
B 1 8018 7.0+£09 76.04
2 6.7 2.2 5.7+ 1.1 43.40
3 5.9+ 1.3 58+15 41.39
At 68119 64112 63.61 £ 19.45
C 1 589+15b 72+06 90.73
2 6.3+ 1.7 70407 129.86
3 73+£15 94+15 268.76
4 7.9+22 7.3+1.9 323.51
At 7.0+ 2.0 78417 200.97 + 109.06
D 1 7.9+18 8.9+ 1.1 292.32
2 74+18 8.7+ 1.4 179.03
3 7.0+26 68+ 15 125.00
2@t 7.5+ 2.1 8.3+ 1.6 198.78 + 85.39
E 1 58+ 1.2 6.4+ 0.9 61.80
2 52+08 7.2+038 113.96
3 54+1.0 7.7+09 118.38
m"fm 54 +1.0 724110 98.08 + 31.41

LAHTIIUNA 6.6+ 1.9 ' 72+15 127.57 + 67.99
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15 nsnszanzaasfulimutuanmdurngudnans
nanszartresiuldinumnadutingudnans (DBH classes) HANHDIEANAY
Gae 9 (mwilszney 6) Tneduliluuasietreiifisnadudigudnans 46 wfums i
duau 402 fu aunaifueihdudnany 6-8 luRag 41 243 F pnadueiAuinans
8-10 LEURWAT TR 185 fiu anadusrAudnas 10-12 lrufiams 41 43 Fiv ua
ginad el AuENane 12-13 lufing 241491 8 A
16 nsnszanznasiildmaduaunnanags
fuldfifiaugearludes 7.0-9.0 wms B4 421 #iu arugeagludes 6.0-7.0
A H8an 253 fiu Asnugeetlugag 9.0-11.0 wae Hanuau 178 dy Augeey Tudas
3.0-5.0 Mg J81u91 29 fiw (wilseneu 7)
1.7 Tassatrs wazmsuthiiuntagerasfigauuiafs
m?ﬁm:nﬂfamﬁq%uﬂmu@wmﬁmmmmﬁl\z (profile diagram) WEADNANOLL
Taseafrezasthlfiamenannludnongrais ﬁnmmzwmﬂmm:nﬂsﬂnﬂquﬁuﬁﬁa
TuieRasmasy (mwdszney 8) Mldnsutenanugeaesiuliuezaila gilives
"

g t:ll L] ?’ o 1 AL IS 3 2 [ I cg aj
wausaa  WUNIeITautan mummLmuwmmulmmazmu Lm:wmﬂmuhﬂmgluwuﬂ

W oAl ' ar :‘L -:Jw = at 1
ﬁﬂ‘l?ﬂLNNﬂ’li‘LLﬁJ\ii‘%ﬂﬂJ‘]ﬁuﬂQ’mﬁ;\‘mﬁﬂLQMLLGZL?@HH@@%ﬂﬂuLLuu

a0 T
400
350
300
250
200

160

Fuldl (Fy1800 meNiNAST)

100

50

4060 6080 80100 100120 120140

sunaduringuinanaiiesan (ufime)

it e ¥ 3 & = '
ﬂqWﬂﬁ‘zﬂ’ﬂﬁJﬁ ﬂ‘]i‘nﬁ‘zﬁl’]ﬂ‘ﬂﬂ\‘lﬁmLumu“}mﬂ]uﬂmﬁumﬂuﬂﬂﬂ’mL‘WFNﬂﬂ
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TEHENN (LUART)

w & o = . - ' A da
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or a 3 & o
2. ﬂﬂﬁmg‘u'}\ﬁﬂ ﬁgﬂqﬁm@ﬁﬂuuﬂﬁu'ﬂ»uﬂuﬂ aﬂ'ﬁl"l

30

=4 o & A
2.1 amdntiAimsmemwuaziadiinlssniszaivlukuhidnn

o ] = ‘3 d‘ 1
QmauuEm'mmﬂmeLﬂzmmmmuiuwuwﬁnmwmﬁ

211 gumpd : ludesnafidnungnmpgiifasunlacagludes 27.0-28.0 aw

waidaa Aadn 27.5 + 0.3 asdngaldea (Mwlsenay 9)

212 i : mosluiudaonuusleduaglutos 47.51-86.97% ANNRRETOY

¥ = 23 - ' | X o ?f '
AR LY (0-15 [EURNAS) 56.22 + 6.27% uazAadavasnanduluiniudi

(90-150 @ufiums) 83.02 + 2.63% (nwilszney 10)

(LouFiLIRT)

-
AEnN

pLEH (e sadoa)

265 a7 27.5

ge-105 [ T

(MruAluaT)

-
AIUEN

30- 45

90-105

A (%)

ot
E—
E——

Is =

T [ty
- _HH

T H

] =y 1 4 L -
Aszney 9 anmnfediu (@ede +SD)  Alszneu 10 AveENTAdHY

A
(maay + SD)

213 et Afedaesin (hwdszney 11) daluaniwauns (field soit pH) AN

4 QI 1 s AJ cal Y ] = e
e 6.34 + 0.56 HuualiufnTumsssduauaniiinay daudfietreduialuaniv

e ] . . , 1 < ar cj
HUENLE (air-dried soil pH) HA1la&e 4.65 + 0.83 waziiun s ARIRINITAUANNANT

-::' -32, ] y o=t = o [ | =y d' s =
WHTE  AHLANANNTAIATWIATIRIAUANTHAUTHNLATHIATIBIAURILULAN (ApH) HLLWA

THaRuauauszALANAnD Taeilan RS = 0.60 (P < 0.01) (nwtlsznat 12)
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anuLansTasdfleT

0 +

20

)

40

ALUAT

(LT

60 T

=3
A3AEN

80 T

100 1

120 -

y = 20.805x + 17.512

2
R = 0.6866
* o

nlsenal 12 ANNENRUETERINAIIN

wpnansadAtRLas bay

LAZANAN

2.1.4 pdndludia €n) : andndluffusnwaunadinouudlsduasiiutod (-192.23)

{(+225.49) Hadlad tTnaanAnd IaaeluRutuyg (0-15 wuRluns) +88.20 + 116.90

aalaas uazdaaadnglniinlufuduans (90-150 11 uRLums) (-133.93) + 26.41

'}

ne e . da X
anlnar adng s s samussiuaMEaNRIRLEY (NnUsenay 13)

2.1.5 n1elvd (EC) : Ammnuifnaaaduteinluglanisinitiaaasdulusnim

= ] 1 &i = :’/ = [ ] L =y ]
Auiaudiail At luRnduLIy (0-15 WURWAT) 2.72 + 0.65 NaRTUAATURINAS UaAT

A luRuTUa (90-150 [TuRiuims) 4.86 + 0.82 Tadduwuiiaufiums Arnisin i

wnlRdunussauauaninTue (Muisynay 14)

ddnd it @aglad)

200 0 200 400
| - |
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e

mlszneu 13 arAnd lrdnluRu
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216 \iiad: Lﬁﬂamqnﬁmﬂmﬂuaumﬂm (clay) ﬁﬁﬂmﬁmmfmmfmmuqmwm
aynATINanauily wazeynATWIAAUMIET 8.12 £ 3.19 33.43 + 2.65 URZ 58.45 ¢
2.88 % ANRRIAL (NNUTEnau 15)

517 Buyieariuey | AuvBnansueuiiliannnnsaiesziiesds Kosaka-Honda-

Iseki SiAnaeilidag 0.84-2.20% ABRY 1.46 + 0.34% dauns3iAszdsiaeis Walkley and

a4

] [ 1 = = e ] 1
Black flAnatludas 0.94-3.34% Aa@e 1.78 + 0.59% waganianiamniieragludes

3.40-6.51% La@e 4.36 + 0.77% (A wilsznan 16)

aymnd (%) BurTumiueu (%)
0 2 4 80 00 10 20 30 40
-— :
0-18
3 M 3 M Kosaka
2 2 30-45
‘g L noudls ‘g L] walkley
& Awwwilin o &) [oniti
‘(:_g qg 6075 Ignition
& g
90 - 105
= L) = [ =
nwisznay 15 JWIRaYNIARY nwdsznau 16 Bwvisaanfualuiu

o o
(Aaatl + SD) (A1aat + SD)
= =] e oy = e ~ :aio ~a e = & 2 o]
2.1.8 Buvitedng : sutednglufuidiuinainnisiiassiauvizaaniueunnnds
Walkley and Black fnfuutsatludas 1.61 - 5.75% laedadeniunnduviaainglusiv
%’1 . = [ a‘ = 2’ 1
Hu (0-15 uRwAT) 4.80 + 0.80 % dawmFunndwFadngiadalusiududn (90-150
URR) 2.89 + 0.48 % (nwalsznay 17) Bunduviudnghdiuiiuvnifuanamy
ar a o X
STALANANTIRLTY
219 lulnneuianus - lulaneuiaouseds ludnduuy (0-15 ukiwng) 0.20 £
5 aj o 3 1 = .
0.03% uarlulnsiauranuneaslufuduans (90-150 WuRIAY) 0.09 + 0.01% (MW
L A . J X
Useney 18) lulnsauionmluiufiusiiianawmusziimnuinifisag (R = 0.46, P <
0.01) (nwieznau 19)
2110 Adadauzasmiueusalulnnan (N ratio) luAuilamuudsdiuegludo
2o . P
10.64-23.85 Suualthufintuniuseduauaniilinay (R = 0.47, P < 0.01) (hwisenay

20)
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2111 Heavadanomue : Headefaimunednluuduin (0-15 wwang) 0.029

+ 0.002 % Laseanaiaienumaanlufuduan (90-150 wuRwme) 0.014 £ 0.002 %

&

&
o ar = of A o=
(nwilsznau 21) dpaneafualuiuiineiusnaemussfuanuanifum (R* =

0.59, P <0.01) (mwilsznail 22)
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=L
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=
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= 80 oee
c = .483.56x + 109.24
& -»e
100 + R
R = 0.4624
L 120 -

Ailszney 19 ponsduiusezningluingiay Awilezney 20 ANANRUGTEINg

s luALazANNEN

f TuTasiawmnas (%)
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- i ! i | |
0-145 =i
= —
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¢;5; 3p-45 [ F—3—
g a°
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2 60-75 [ F3H
S I
i I
g0-105 [ FH

-
mwtlszney 18 lulnsiauranualusn

(Aade + SD)

r T T ]
C:N ratle
0 10 20 ‘30
0+ — I —
L, . K]
- 20 *e
€ y = 5.7655x - 37.312
% 40+ ,
[+ -
% - ’R & 0.4729
= 60 1T
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S
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G
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Haaviasamiwun (%) 1 WorHaTmTmun (%)
000 001 002 003 004 0.00 001 002 003 004
S T DR R . 0+ | — p. —
0-15 HH
I 20
. I s &
& £+ 2 40 T
= [{cd
S s0-45 [ W i . o
g + S 80 o e
£ " € 0 - o = "4183.2¢ + 127.49
2 60-75 = & 2
£ T 100 L . oW R = 05024
I
T 120 -
90- 105 A} i ?
L p— . ]
mwilsznau 21 Wearadadiauualumu Awtlsenan 22 Ao udNRUiIEuINg
i v o a
(ALaa8 + SD) WaarnaFananunlusu

WaTAYINAN
2112 Tmunaden : Tnunaideslufuilaomudsfidludosuay o efludas 0.19-
0.38 % TaefiAniade 0.28 + 0.05 % (nwulsznen 23)
9113 waadey : uasdonluRuiiacuulsduludauay o agludes 0.04-0.08 %

Imﬂﬁﬁhmﬁlﬂ 0.06 + 0.01 % (nwdszna 24)

Twumnadeu (%) unaou (%) W
000 010 020 030 040 0060 010 020 030 040
e i S S Pt
0-15 ::_E_ ' 0-15 i
= [
I 1 =
& =
(g 30-45 | —t ‘g 30-45 | o
s S g =
[t 41 o -
= WS E
E 60 - 75 i £ 60-75 —}—1
[~ - o I
HH A
L 90 - 105 = 80-105 -1
nwdszney 23 Trunaidaslugu nwtlsznau 24 uaaidanlufu

. o d
(Aaae + SD) (Aantl + SD)



35

2114 wunih@ey : winidasiudufiaonuufsiulutouay  ogludes 0.19-0.27%
TpeflAaRe 0.24 + 0.02% (Mvilszney 25) uuniFunlufuiiuualiugenidessia
P 1
ANANTU

L4 G %’/ ) CJ o o :’l L) g’/ )
2.1.15 AMHSOUYNWUNR ! AneatusfuRanda luARduLW (0-15uRNAT) 0.26 +
1 o
0.03% uazAlaaslufuduans (90-150 wWumwng) 0.66 + 0.15% (nwissnay 25)
s e X - R I 42X
B iR M Rnduiessiuaudnifiidu (R® = 0.68, P < 0.01) (N
¥ 2

lsenay 27) vananiudi iz uasa ufudidanduiud@annnuAiaiaenn

Aara ISR NauNAuRuEE (R® = 0.71, P < 0.01) (nwilsznau 28)

nunitvdu (%) Az dunanan (%)
0.0 0.10 020 0.50 00 02 04 06 08 10
I | i 4ttt
o-18 1 = 0-15 [
= in = a [
& T aE .
g3 - - é 30-45 | TH
g =3+ : J——
& + c s
f 60-75 J 2 §0-75 -
& L o I
HH ——
B 90 - 105 ! B 90 - 105 T
= o = ) ] [ i’, =
mwilsznay 25 winiidua R nwilernal 26 AuzduRarualumy

o o
(A1aa + SD) (ALaat + SD)
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s dunIaua (%) 57 v=483%-03201
2
R = 0.7078
00 03 08 08 12 5 4
0 | | | 4 ‘fé
+40 g 3 -
20 2
= y = 121.59x + 3,2175 e .4
= &
=% 40 1 2 2
d;rsf R : (.6804 £
8 s0 + R
"
§ 80 0 —
[
100 T ¢ 0.0 0.5 1.0
120 — { fuziutmun (%)
nwlsznet 27 AnudNiigssrin Awilsenan 28 AgnNANRUSTERIN
AuEtuUTaRLA LAY AauzdunanualunuLay
UAZADINAN AYIHUANANSTDIATA AT

tumu

2.2 qmﬁu'ﬁamqﬂsxmsﬂumﬁﬂuﬁuﬁﬁnm
| faamufninga 3 qmﬁmqqﬂﬁummLﬁﬂﬁnmmmaam flenag/ludaq 0-22 #
F7 TheAan Suonmu 2539 (e NNITAN 2540 UALARY AANAN 2540 fflaanafuinga
(0 AAN) dowAau nsngIAN 2540 fflamufugegn (22 RiW) fian D3 daildvinanaen
1an Senfhet agfludes 6.2-8.2 quungiifldrerludas 27-32 aaritaided Tnefldngegalu
e wien 2540 uazamemniigaiiouiiniad 2539 uazifaunnaax 2540 (NN 6)
dauqn D1 uaz D2 luﬁqqﬁ'ﬁﬁwﬁquﬁ@mauﬁﬁﬂ@qﬁﬂn&ﬁmﬁ’uqm D3
cimeiantas it idnm  ludaszazosn 1 11 egludes 04150
B Dufausinan 2530 fevduniviougegatiion qn D3 (150 imufinns)
Snwonsvianesnaaen 24 faludluseusu fian D3 S1iau 366 Fu qa D1 4119w 181

& bl as a8 i s ar ﬂs L
TUULRT 97 D2 A1 135 94 ﬁﬂuﬂﬂ‘lﬂ’ﬂétﬂq?WJNﬁﬁﬁtiﬁdi‘l&lﬂﬁ‘ﬂ%’ﬂﬂ\ﬂu N4 D1 47434
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[ t ¥
34 4 qm D2 A9 47 Ju uszdnenziftulwinaas 24 dalus figa DA 184

dl o o
Uarngn D1 AU 151 U (19149 6)

9

N e e dY o, ¥
M99 6 AaAN Fet qumplaasimzie uazauauiumienfunAns

D1 D2 D3

$uf ® ¢ o ® @ o ® ® o s Aer T
19-31 m.A. 2639 13 - - 0 3 - 13 - - 8 82 29.0
1-30 W.4l. 2 8 - 22 8 - 30 - - 4 66 275
1-31 6., 31 - - 31 - - 31 - - 0 62 270
1-313.A.2540 31 - - 31 - - 31 - - 0 64 270
1-28 NN, 28 - - 15 13 - 28 - - 8 72 290
1315 15 15 1 - 15 16 31 - - 4 74 310
1-30 LaL.8. 7 - 23 - - 30 30 - - 12 7.3 320
1-31 W.A. - 5 26 - -3 31 - - 10 67 310
1-30 1.8, - - 30 - - 30 30 - - 4 7.1 30.0
1-31 Nn.A. - - 3 - - 31 3t - - 22 73 300
1-31 4.0, - -3 - - 34 31 - - 7 12 310
1-30 .41, 15 6 9 7 8 15 3 - - 3 7.3 290
1-31 fLA. 19 - - 19 - - 19 - - 0 68 300
293 181 34 151 135 47 184 366 - - - - -

® yiouodqgu D, vieusutke 0, w249, ; S, MAaAn RRET) ; T, gaangl
el 1 =3 (- = §s A A
(aaAaaiag) (Armanndn Afaauazgamnil hideyaeniziign D3 uazqndu 9

cid %{ 1
W dnTUTaN)
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|
nBUN 2

3. paRARAINNTIIeTARTIRsINRT wasnsgsaeaadiulithananata
3.1 WRHAAAINNNTIINSUTALEINH

HaNARTNTTRanAll 1,543 nfumnusymeemas (M 7) ganlidhy
dquﬁiznaumﬂﬁfgm (1,253 nfutnuiymaasnsfil e 81% JReENTTRavIR) 789
adlddlugnua (115 nfmainusiymaamns/l e 9% gesnTiaRaan) T1nna (115
nfuswiniyansamael Wi 7% gneInTiaRanan) uazanaen (37 nutminusiy
sainsAl vde 3%  assmnfnoun)  aadngandalimnc fBannsnniign
(174934 nfanminudvamsnaumsdl) meﬁu'\amﬁnﬁmﬁ@ﬂﬁqmuuqE (1,307.15 nfu
Swiufmeannsdl)  uenainudnusnBinamanfisfliaudiusiuFuonsl
Taernnisausanasiauduiug@aunniun Buasld dr R = 0.26 (P < 0.05) LATINHG
FomafianduiugidaaniulBuneslsl d R = 0.24 (P < 0.05)

gnfgdauinaiifhuandananain (1,299 iRy amasil e
84% ﬁ]meﬁqﬂﬁmﬁ’wum) Fludausassnlu 1,089 AU ARl Ganus 126
nfutinuivamensl ganfs 77 nfu ywinusivmmannsdl wasainaen 27 N3y
Smnudymsaangdl snfisfisadliuneswnlsznn 16% geemnfiTHanam
Wia 244 S wnuyaeewneil asdssnevdantunidumanliguiu (199 7)

gntamenan (nwlszney 29) Hfunmagludas 39.34 nfaninwiTnue/
RITIUNAT (Lﬁ@umngqﬂu) 4 176.13 ni"*uﬁmﬁnuﬁ'a/mmuum (Lﬁﬂuﬁ’mqﬂu) gy
fanniign ladeugmien (15212 nfuviwinuyanseans)  dedutosiugauegy
nesuaaniasamile Lmzs‘qaﬁaﬂﬁﬁm’LuLﬁauﬂa‘ngﬂﬂu (27.39 T I TIE JYPRPERIT e &
hudasgausgunsiunn@enld mumnmaéqamn%m (78.35 nfutminuRyANmRg)
Tudeutunen ufludosgaehumnann HeuRnudoupnuuaniesesiisitinomn
Hananaausazggnafaniiianyd One Way ANOVA uazDuncan Multiple Range
Tests wudﬁﬁqnﬁqiuqqﬂuﬁﬂsf (WO BAAN-AAAN) ﬁiﬁuﬂmmnﬂdwﬂnﬁaq@dumn
(anAR-nuauE) adhaiidedndty (P < 0.06) wazanualuggiuiniitiunamanndy
eﬁﬂﬂmﬂuqaﬂuﬁ@ﬂ uazgauds (nuanius-wousnaan) adnaiididdty (P < 0.05) dauaan
T sneen wavgnfigsannnadALaznay maw'ﬁmm%\t 3 ggnaliiianuanseiuagn

= o

feddy (e 8)  InRasnynedlssnaurashnaansnifiandinfudidniy
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1Bumslilaaiidn RS = 0.33 (P < 0.01) wazgnuasaseanananianduiusidauaniy
Buamsliflaefidn R = 0.25 (P < 0.05)
er 5 ] = ] ] =4 (%]
AMNANRLS A BN aRNARAINNITTIBANRE N NG AULENN R WY
dniurnfgsauiauuaynasfilsznatsasthnaanaalanduiusludauaniufzunmn

2

thy (P = 028, P < 0.05) uazmiBuosmnuasassannnaofanduiusludeaniu
Pannained fn (R = 0.74, P < 0.01)

gnflasiioan (Mwtsznay 30) fifunoet it 11.35 Nk
WS (Weungraniey) Be 20.63 AT mRg (Feuaseny) Senlodhy
peftsznarnnfigalaseglugng 7.89 nfnimiinudvansans Tudeungaanien B
03.48 nfunmminuiymmaumsluiewsmmey  BrnnmnnflgelaauihBunnsteann
FlenfoufeufnBinasmndinaensnafaiunalsfuniuggniasessnitriclidaa

saluluthanansauidwdeifindassinduiiesfilszneuaesaniuen
42.37% uAslEen 2.54% Tnunaiden 0.90% wunilidun 0.72% lulnsian 0.54% Waavaia
0.04% wazANzdu 0.23% (19 9) sganssaildmnaanangniaiuanan
naenludnaaanaaianssludes 11 he endueu 452.94 nfirmnsawas waadoy
27.15 numeeins Twunadan 9.62 nfwmistanms uenilon 7.70 nfmsanns
lulpsan 577 nfwmisanns veanaf® 043 nSu/misdns  ussiiusdu 2.46
NSRS (R1F19 9) ﬁa&mﬁmmﬁﬂﬁ;mmi‘ﬁ‘lﬁﬁ"mqn'ﬁuﬁﬂqﬁ’wumﬂszmm 0.8
wnend  Wuanfuen 3,623 dlanfwmssmms wasdan 217.22 Alanfmneams
Twunaifay 76.97 Alanfumisamns uunfidan 61.57 Alanfwmimanms lulnsauy
46.18 Alanfu/miauns vedaveds 3.42 Alandi/misaums uasiusii 19.67

Alanfu/mnanauns



ﬁi ] 13 o g L3
A1319 7 1unas sanfiaiidaanan (nmmviunLLﬁq/mﬂ‘a‘NLum‘ﬁJ)

N PP laE dhepanan Frfinnm
Tu 1,253 (81) 1,069 (69} 184 (12)
HA 138 (9) 126 (8) 12 (1)
fa 115 (7) 77 (5) 38 (2)
Aan 37 (3) 27 (2) 10 (1)
Y 1,543 (100) 1,299 (84) 244 (16)

fataaluaadunand % essnNgwiazdin

A1979 8 RunninsfamaueeddauLsEnauTINIARBNT AN ENIA

ar sg % ) EJ B
(nFuthsinuiymsaans 2 ddenid) (Aade 4 SE)

dautlsznay faehenn [UAY SRIGH
(237 HaRWATAEY) (66 ReRINATIAY) (134 ARRIUA/ADY)

ﬁlq a ab b
1.72 +0.23 2.64 + 0.80 471+ 1.02

"m a a a
47.85+ 473 37.89+3.78 45.86 + 8.38

aan 204+ 051" 0.1140.02° 1.06 £ 0.57

Nﬂ & b b
14,05 + 6.57 0.96+034 0.74 +0.41

MU a a . a
65.66 + 5.29 41.60 + 3.90 52.36 + 8.93

d’ nia:icv =5

& 1 [ =] %4 1 1 4=‘
ludautlsznauifaaiu Anaasiidnusmiauiuniiulihifiaouunnsiieh

suiiadnAry 0.05



& 1 ] Ag i [
119714 9 aafdsznavanssngane 9 Wiureud wasiliuine patwsfRuLilfiann

ltla TaeRtuanmanganlufisas (1,069 Afniwinusfymisnaiana/l)

T
Bunasbdy PBunasneimsiti ey

£16) (%) (nfamngraumarl)
ANF1a 42.37 452.94
wARLEE 2,54 27.15
Tnunaideu 0.90 9.62
wunflden 0.72 7.70
Tulasian 0.54 5.77
Hadvleda 0.04 0.43

ANNEOY 0.23 2.46
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3.2 msgaagrasiudiananans
13411 mmé‘ammmmsmﬂluim‘vmwnﬁmamaunwuﬂmummmmwmm

GURN @mmmwﬂmw@gm D3 nm@qm dquﬂmqmwamamm D2 fiersngn megaane
X
Aaauatsandatuda 4 Alomiusnaesnisudluianzs mamnﬂﬂf;qummmmmﬂmaﬁ
anad (nwtlsznau 31) Tudasnan 4 ﬁ’ﬂmmwnwmnimhmwm D1, D2 uay D3 # N3y
dane 48, 44 WAz 65% TetnutinGuii mudiu udsannuandwll 17 igan1 ol
E%4 I 3 9
dhamdeatlugs 0.14 %asaimin@Euiu fgaD2 Tmnludmudendlugs 224% 00
o o o o a X
winGud 491MnD3 yeareuualunan 10 Haw uaznsydafignD3 Aaduludag 3
= [ P4 g o & = 1 kg
ROLLINTANATNARSIYNTTL 98% FnstimiinBudiu nhaueUAIUANANIRIEAIINIg
3 o | A e L I -4 %‘ s A \
qﬁmwmluchmm@nﬁm‘luuma:mLmuwmqqmﬂmqwmﬂmmﬂumnmmanﬂLﬂ
ni i . 1 ] o
gaelulifiqaD3 1nnd1gaDTUAZgAD2 (P < 0.05) dIUADT Wavqab2 Tdusnanefiu

(M99 10)

o ] g A ot (]
p51e 10 ulRsuiinudmsmsgaanszadlurananyq (%) IHINTRUNNGIBEHN

(ANL@R8 + SE)

AaUT Dl D2 D3
1 (WoAAnnens 2539) Lﬁé ; )‘* 18.22; ﬁégg)"
= 72.50° 54.43* 88.09 °

2 (BUNNAY) o 0 o
(3. )b (.5)a (1. )c

3 (WN9AN 2540) 85,50 61.74 98.44
(4.17) (1.18) . {0.36)
4 (un¥ig) 85.37° 64.87° 98.63 °
.51 (1.89) (0.49)
5 (Fhna) 88.77° 69.35° 98.90 °
(3.76) (L58) (0‘42)1,

- 98.31 69.42 99.70

B (e 1.1 1.67 0

( 4)b (1.67) (-05)b

7 (vEnAw) 99.69 72.64 9074
) (0.07)b (2.97)a (. 12)b

8 (3inunend) 98.96 69.82 99.61
(0.3 S)b ( .ss)a (0.22)b

9 (nsngnAw) 08.19 73.05 99.89
(0.59) (1.26) (0.02)
10 @awnAn) 99.40 ° - 74.14? 99.92°
(0.20) (1.01) (0.04)

ar 1 H ﬁ] ar ar o Lo ] 1] QQA [ o o &
luiawdentu Aradeiisnssmiiautuiniuly biflanuusndwneatiinscaudsainy 0.06
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Frenzsaanisgaatarasiudhasanemainmsinm unfsilfhuldmaaus gy
< - ~ . P i g as ¢=§ .
ARV NAGIRAMERT (Mathematics Model) ﬂiﬂdﬂgmﬂ’mumnﬂm (First-order rate

kinetics) MMNaNNIS decay law (Bufisn woywarviug, 2538 : 262-266)
-kt

Wit = W, e
b W, = mnﬁ‘ﬂuqmﬁfmmG“'m’fum@mam (100%)
Wt = gntefveagluge (%Tee W,)
t = manlunisaane i (Aaw)
k = Fmefl
wod i 0 D1 fAnasit (k) 0.5372 A R? = 0.86 (P < 0.01)
flan D2 Heasfl (<) 01533 AR = 0.31 (P < 0.01)
fiam D3 fifnasd (k) 0.8850 7 R = 0.90 (P < 0.01)

ufdnaunadesrasganing lusauildlufaziloumdnuindnfingudndmi
fneriasnansadnllugdld du neesdien vensesh Tidn dadeuumas lelalen
uazuanAlan (\191e 1) ﬁmiﬁwumnﬁqm‘lﬁuﬁ paglnfte wesgedln waziandan
Taeflaunm 15 2-12 uay 2-12 HaAAs AMUSIAL veathiBtaLaswRsden v
wgirunan (2-4 dading) wazsinvuannzilRanmaantlige Tanush uenftan

1 bl =y & Ll A
dousnfimnaegludos 57 fadwns dnduiiuinulugeldlulifiianludes 7 Beuusn

]
a A

. X :
gasminaaed udeanniudnduinduiian D3 fiBunanas daufign D1 uay D2 labwy

q

B

ar

- d
Fnfwipuaniduluieunanan 2540 Anudogeutetunas dauiiqa D3 numenaeiaz

wauitlonnaant



¥ = 4 as A 2 M 1 =
p1979 11 &aswiindn (Auaudiai g fidhldeglugeldlulddasnan 11

pautlifen wapanaln  Wwaln  drdeusesiuas lalmlen  uenthlen

we. D1 117 0 1 2 0 27
2539 D2 168 0 1 3 0 0
D3 59 2 16 0 47 868
5.9, D1 80 0 20 1 1 174
D2 77 0 3 1 3
D3 24 9 8 1. 10 668
nAa. D1 45 422 22 0 1 731
2640 D2 193 287 6 4 0 109
D3 2 192 2 0 " 44 137
nw. D1 157 3430 2 0 1 73
D2 661 769 0 2 1 0
D3 1 819 0 0 10 29
in. D1 5 1377 13 0 2 15
D2 142 4272 0 8 0 0
D3 3 786 0 3 34
e, Di 5 1190 13 0 0 0
D2 7 20 1 1 0 1
D3 0 35 3 0 0 14
wa, D1 0 536 12 1 0 13
D2 7 3 0 1 0 3
D3 0 151 21 1 9 68
.o D1 0 0 0 0
D2 0 0 0 0 0
D3 0 91 20 1 3 85
n.a. D1 0 0 0 0 0 0
D2 0 0 0 0 0 0
D3 0 1 0 0 0 47
@A D1 0 0 0 0 0 0
D2 0 0 0 0 0 0
D3 0 83 17 0 2 168
f1.8l, D1 0 0 0 0 0 0
D2 0 0 0 0 0
D3 0 374 12 0 29 70
mA. DI 0 0 5 336 0 0
D2 0 0 0 197 - 0 0
D3 i 168 16 0 25 58
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13
Fannsuazqualaamsdadafis widad sy wlendaime Paz 1 afcludesgguds
Ao o d A d
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FTINA
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Aaun 1

1. Tasesdnsansirlay
funAnefanamuwiuedfvg, gnll uaz ndll wihiu 5388 4,370
. o - o
WAL 16,860 FAsnmFAamAs @ingudnatseae 6.6 \uRime ANgaeR 7.2
o . . .
we usriBunslifiafe 127.67 gmunAafiumsieanmg avsmnulugesgnlfuagnanll
P W o 1 n:gfd [ = . L P
wamyini il asrenaniudadiinsduiugniuassneiR (natural regeneration) Muniiies
hd A o L'y <3 T 1
anndnundlifminsanlunsBuiugausssuaaiiidtagludes  5,000-10,000
y . . g
tanm§ (Aksornkoae, ef al., 1991 : 54) WeanFeudaudnunclasaiahidluiundngm
or = 3 1 (Y = = 7 5 = N
fiurh e o wudrmnaduhgudnaiaede wazauguadaasiulilumunAnem
=l 3 = LY T Ag 1 [ =3 QI 5 o ~
fawalndiRastufuliihananaonaueg ludhagiauifinuaaessswidmdndnanil
3 ! ¥ CJ o 1
AnMsAnETeage TR wmasuia (2540 : 139) wudililthanenamluiuiidananiiana
] L ﬁ] = ai 1 a*
dushaudnanaade 5.44 wufiuns Taougaadn 6.25 wee wazmnadusnguingn

o = g

mﬁmmzm’m@qLaﬁﬂmﬂaﬁu'l,ﬂuﬁuﬁﬁnmﬁmumlmz’igﬁmﬁuﬂmﬂLauﬁﬁu‘m?}'ﬁ'ﬁwé’m
sruaanitleinanelud@nidluliion Gansel dlua, 2537 ¢ 52) %dﬁmmmﬁumguﬁnmq
9@t 6.20 [IURIAT AIINGAURAE 8.44 1A uratlsfinmmuadutinguinaraateuay
mmgm‘éﬁ‘nmﬁu‘Lmuﬁuﬁﬁnmmnnfiﬂﬁu‘hﬂuﬂqmmﬂuﬁmu a1nefing Famdanis
(fia mrzgannae, 2536 1 72) L‘fimmnﬂwmu‘lmimz&utﬁa‘lﬁﬁ*umsﬁmﬁﬂszmm 21
winad

2] g A 2}/ g 9’ & W e =3 ISR 1 = = =i
LLNQ’T‘W‘H“ﬂﬁﬂiﬂ”’]ﬂﬁ\iuﬂﬁ‘zﬂﬂﬁﬂ'}ﬂ[”mLN‘]JH"IﬂLﬁﬂ Alfatiaauessiinlagg uaz

9r
=4 LS

& d & ar i
fHuRdafa (0.8 1nmd nsAnsealfaufisuanugananysoisasiuliiuhaeay
= :!I ¥ o1er L% 33 -:J 1 LEZR T ]
13nnauanaadlitmandn uafinafazAneanuunnsng @ wien
’ ' v W oe a9 & Py R g
anuuiuresdu ez BuaslfaasituiAnmiauinndaiuithaaiau
UAndurane i i e euBnaninasedne Funtieg s rainauuan Ay
wwiuraslfing 9ol wezndnled wihdu 1,558 2,851 uaz 1,213 Funanafauandin
n! 1= & g 4:‘; % ni o I 1
fBumslfiefoiBunineany 23.86 gnutAdlumsnend asaniuiifananaatly

anmdenTny Bansal Hua, 2540 : 11-10)
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yhaneiau snennde Susailaail Saonuminniieedilng 3,447 dw
anand uarldithanenanaluiufigenanaifiinanamuuaeddting, qrld uasndald 78
113 waz 4,300 Fuanang muaau ﬂ']‘]i’)?;lLﬂuLLﬁdéﬁhﬁmmﬂmﬁﬂLLﬁﬂﬁmﬁjmﬂﬂﬁ
wnazwu i asenanodussiuduaneia donidesiunn fsvez 0-100 wmsandn
Aneafiea BransAnaint (e R wiasui, 2540 : 134)

thaeauifnnduasaninl dmdngmestary Hacumunwbaasflng)
930 funanmg sm:ﬂ?mm‘lﬁlﬁzéﬁ 102.59 gnunAfdiumsaanang (@ula vzt way
Aoy, 2538 : 111-02)

annsAnelutieieu sunadles fmdnseues Taefansal Ana (2537 : 44-
55) wusnlumlawiathgsthiaramnwiuediing 2,500 fwienand wszFunsli
48.45 gruneAfmsnanag dauaseaugadifiananamusssund Saonamuauuzeld
Tnay 3,030 Bnanmg uazBunmsldl 74.80 gnunAfiasnanmg

AINNFRNETA Aksormnkoae, et al, {1991 : 49) Talgean aunediad
wdaszuas nudnlanaauitunaeewnineg Saeuwuwlusedlivg) 2,135 dw
wnmf uesiliFunms 45 gnunadiumsngnang thdunmBumasemann Tamusmmb
veqlffiveg) 1,070 funanmfusnBunasld 67.50 gnundmiums

Thinaauiivumegnsfiuliuhll Swinszuse faonauminwiugesiuld
1,337.5 gunanmd uaziitBunsll 36.93 gnunafumsnansnd (Tanns weouud, uay
ARWE, 2538 : IV-04) '

IsnsiRenfunudiiAnmiliaugauauyraiiesndatmsaudnuais
dduie Wy threaussues Indruivmidecsiiivgiaumnuiy 1,083 fiw
wnend Wsannslsl 183 gnunadiumsnsnmf uazdaneausssuni lilugjilaanumuudy
1,289 funanms 1Bunslsl 236 gnunardiums/ianmng (Aksornkoae, ef al., 1982 : 151)

Uatnsiaussued Winamennaa daonssunwduaaslilvg 1,115 fuanang
waziiBinasld 167.4 gnundfiumsaanm$ thaasueseyindfulusaann danu
wnwsuzesrdld 2255 Fwiananf  uasfihBuaesld 27930 gnurAdimmnanang
(Aksornkoae, et af., 1991 : 49)

thaenaunannaastuan UasAIssaNes aruminwiuredliing) 2,665 sy
wneng waziunmsliivindu 138.71 gnunafiumsaansd (Fuin andna, 2540 : V-6)

nsnszaremiduTa i gutnansteliluuRAnudsngdinsnszans
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o =0 g & 2 A 1 3 Id%, 5 '
mnadniduuiunInuazswwiiaasuilannaduihgudnanslnain - azmiwiinig
nszanatenduhguinataiiesanunnluiu 46 wiiwns wuRaeiuamsAngluh
dnenal annatlad Saminsruaslnadansal dne (2537 : 52)

n' Ly ] ] L 4 A
e winnused (dunnent | 19 ganan 2539) nanmdndiurhananaaluiiuh
wisiiflonguszanng 101 f8menmfinmnaresdnfiulezinn 0.5 wuFiuassel]
ol H g : 1 [} g I 1
snenlanairenhldiharenanluinfidsanihaaauluiuieu] e
ar =y L .-3{ ] oA = =) !6' %’
anAnEuEnanilszma anuaiatesiull ausuRaesiy SvBnarenimziauasin
=5 == o o o‘-g C’I 4 $s §s 2] & L.
ananusuneasatemesanisguatssdilszlmiiug  imlidiulifauadn  dsiunse

e = ar nl/ g” n’&" o
Angalndipeaiuiaiaii

w o ¥ aq & o
2. AnuneunlsEnisrasRulaziit luRuAANE
=y ¥ cj k4 =y L) [T [ =1
mulufiufidneiidefudhdumianduianduanluannihinanneludn
A = = 1 -y
Yinifians aymsaansa (AAn 1997, 2634 1 IV-7) uaziulinlelausssuais geugianil
(1)1 DUs9AGNT, 2536 : VI-6)
o :l/ ag .:1‘ red i Qs dl T 3 =
grumpiiawieiuilifiaouunndefuniniiasmineganalsifunsessenaen
t:J ] 5 = 2 43 dl a’ = = n' 5
Fuuady douasaduiiuieilugenuilossiumnuanlesfufiniu
anfiaspnluaniwanud Areglugossziuflunsaguse (strongly acid) (fuat
8 AQ ‘4 =y ar 1 1 )
5.1) aiflunans (near neutral) (Wiat 7.0) (nTuRmWAAY, 2523) 1HiaRusaatinLiAn
Fatduiidragludasssfniunsadaun (extremely acid) (e 3.2) dudlunsatunans

. ar e ¢ =y o £
(moderately acid) (flvas 5.8) (reuwmunfisy, 2523) TaenflaanuaneasfudiennTu

AaUANGNsTaIR et RN EINRLRALK (ApH) uazBoisisinnzfuiiiuTudon

Frenisduiiusnaindufianmifiunsauatiee (potential acid) Hinusdulugldalndey
snndemuiedaliigneentladfifunsadarnihumalidfiesenas Gad Asaslse,
2534 : -4 ; Aksornkoae, et al., 1991 : 40}

ﬁuamwmym%’uuugn@m%'l,mﬁ‘lﬁu@nndﬂ?\u%udmﬁ’ﬁmmfmﬁ"]m'mrfi’l\iﬁ’mf
mmﬁu%uuuﬁe_gmdqﬁu%umq

Anmsvilvifiuaaedsuannds@uadluszdusann (s (EC 1.36 Tad
Fundauiiung) Sesimithunans (Authunans) (EC 559 RaadundiaBiumng) (N
Wainnfiau, 2523) Amstilifingesduluiiuianmmndduihmeausssued qeuegs
877 (191 rusadYiE, 2636 ¢ VI-6) RuthmeiauiBinnaaasialne svues (nsal dius,

2537 : 61-62) LarAtNTEaULTIIUARBILZIEY (g9 Lwasuia, 2540 : 126)
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1BunaduyRdenfuauiidremeiléann 3 98 wudas Walkiey and Black 11y
ndral 4:1 T W 97 or 1 =y Cd di 27 & =l o aed
Thasfmnzaungairiesldmadnlundirmedidunnniiesann s indinesinia
Kosaka-Honda-isaki method uidandededldgunsafMianizuacldinaninunds 3ansuwn
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Wehgendr 2 A8snsnndrefuiiasnnddiduiindenfuamnegfianazinbiinwing
¥ dl o = -3 1 =t -
el NI B UATRaNANANNTRANEFATAANABATUAINA  UASHSAAUBILNTUADY
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wiazpniiguugiaindindy 300 swnuaduaidiiinmgaielusnasedinnagszudag
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1 alumino silicate WFBaduntaingieduidaafueufidinainiminimely

a LY
wdansnmanndieanniiuai (@udnh  udlwed, 2537 ; 65-66) Hanulunisdmszing
Bunnawireafueuuardwitadaglufmihiaaureumzagauasea) 95 Walkley and
] ‘J ) ar =y ¥ A =
Black Uhauiunzanign Bundurieingresiuluiuiineainnnsiiaszifae 1435
1 o 9 Y P
Walkley and Black @t lsteaszaunlunans (1.36%) 9 sefugannn (5.59%) (nsniauh
A, 2523) IndiAesiuduwviednglulmomulgneninmil (s useAgns wavAn,
L= &« ) ¥ A ol L L= ) A

2538 : V-06) uwidwviredmgluAuiunanmeindduluaauthinanaludn dhulians
AYNTAIAIN (4.22-19.95%) (AR 1997, 2534 : IV-7) Rurhaeaudnadenazimg Funfs
(0.36-44.62%) (Fing asnassede, 2540 : 11) Authmeaunhguauuszshdunlmu sl
(5.28-27.77%) (N2  mevqaniane, 2536 : 77) Authaenawifionpaasinlmg soues
(9.20-28.32%) (Ransal fiua, 2537 : 61-62) washuthaeauiBuniaaeyyia damil

=y

(6.09-11.71%) (43977 twasufia, 2540 : 126)

- ulmsautoanlufuidnedludon 0.08-0.24% IndRsaiuulnsianiomnly
Authiiflfunanlgn arailamnil (0.15-0.19%) (71 nisarigws wazwndmd tinqeimd, 2538
- V-04) uazthaenuiooaaeainlingg s2ues (0.16-0.28%) (ansal Heim, 2537 1 61-62)
witierndrlulnsaludugoutihtnen fhulians aywsssasa (0.21-1.00%) (98R 1%
fia, 2534 : IV-7)

Ardndauaniuaudalulnsian (C:N ratio) %ﬁu‘l.uﬁuﬁﬁnmmﬂwﬁqq 10.64-
23.85 waundadmmdauaniieusalulasauludulmaauifionnseintng suued

daiienatlutog 29.87-63.56 (Fansal Hua,2537 : 61-62)
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3. uRHARAINMsTHRUIasinRduaznsraaeuadhulithananam
3.1 HREARAINNI9FRAUTRITINAT

Bnnnstamsuresnfisimununahlitheneninn  nuaaiiena) o
B 1,543 nhumnaunsdl duidadalnd@eadeuBaudeusuhmeauiu
Usmmelndifes TheanizisamAn @ 89 Sasekumar and Lot (1983 : 283) wudnh
gyenaudl Kuala Selangor Manfimlssanns 1,400-1,577 nfwmamauns/Al dou Leach
and Burgin (1985 : 215) g menaudl Papua New Guinea lfsnn#gilazanns 1,430
nSu/msRu R/l wasWatar, ef al. (1977 : 11) wudntanenaudsumenidians Mandovi-Zuari
Estuaries \¥uanananiatlszunns 1,020-1,700 ndwmanauns/l uan1sianausassin
Fea o ldidaananaafiiuinmanndnitenReuieufuseanlusesnds
Buaeen®a 1,107 nfwaisaunsdl (Lee, 1989 : 75) TufiaBuausd Hibuinssniia
Usznod 330-760 nFumnaaumsl (Woodroffe, 1985 : 265) aagmalde HiFunnetanfis
300-1,402 nFw/mnsammsAl (Woodroffe, et al,, 1988 : 588) wawsnald Hinansenie
451-1,056 NE/ENTIANAS/] (Steinke and Charles, 1986 : 552 ; Steinke and Ward, 1988 :
449-450 : Steinke and Ward, 1990 : 517) hudindin fuunnuaniie 307-793 nf/m1sa
wms/Al (Day, et al., 1996 : 39) lwananmed i funassniie 647-1,084 NFU/MITRS/]
(Twilley, ef al., 1997 : 109) lufgastan auiganiini ThBunousniia 444-810 nfu/mnsng
g/l (Twilley, et al., 1986 : 670) uslaeglsinu dleu e FauiuBuraen e ldann
thgnenaulmlszmalnends tnlflanenan neisaruasan Wiunnsanndnhanaay
A wtnssuefit Bunnumnfe 893 nfwmsuesdl (6Tin dnwsuAe uazAms, 2530 ;
178) wax 822 nFu/mimaunnsil (Aksormkoae, of al., 1991 : 75-76) thanaaudamingiin
Tlfunougnniia 800 nfu/mistaums/t] (Poovachiranon and Tantichodok, 1991 : 69) 1)
meauianingaugfanil SiBuaande 1,022 nfwmsaumsl (Angsupanich and
Aksornkoae, 1994b : 405) thuieudaniaise fifiumumniis 550 nIN/MITNNAAl
(Angsupanich and Aksornkoae, 1994c : 3b) ‘waﬂf«‘nn'ﬁtﬁlﬂuf?suﬁauﬁ'uﬂwﬁmﬁuiu
vasnelnenudnt i asenanaiiBinuminiagandrdauindmdnumf  daBun
ANItaRANTaTINTY 568 niumnnangdl (Usziud  AuWuswaila, 2537 © 76) witlan
N A Asantes Aanianis AEhBununnstesuaaeTInRY 2,322 niumeannsfl

(Kira, ef al., 1967 1984l 17139 gu, 2526 5)
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lmmenanalinardngnfimunniigaeddanfeusumeuuazganan
ﬂqam’fﬁ'ﬂuq@mnq@m@umzﬁ'ummﬁmiﬁﬂuq@u?qu:f‘i’uﬂ@nLﬁﬂqLuﬁmmzénﬁhq@&lu |
gasmetlaaalne) %\aL?f:m"vﬁfmmnﬁ[qmmmmﬂmﬁmqnﬁ‘mmnfiuﬁ'uﬁ'l.a’imau‘tuﬂwmmu
fainsvunsaaiien (Aksornkoae, et al., 1991) LtﬂzL%'qnqumauammﬂﬁqmmﬂﬂmmﬂu
nanrassandaRenardmingsegianilenuiian  (Angsupanich and  Aksornkoae,
1994b : 407 and 1994c : 37) Fafludontamggrimasneimsadundiu ethalsfinn
sﬁ'm'Luqumm@nmwau%uﬁﬁnméaqmn’mq@duvﬁmﬁmﬁ'uﬁ’umn’tummﬂnmqﬁu?mm
Missionary Bay aRAATIAY (Williams, ef al., 1981 : 562-563) Lmsﬂﬂmmﬂuiﬁ‘mmﬁu I ﬁ
ﬂfailuwmazﬁgﬂﬁ 22 asAuiia M 12 aarld (e 12)

nananTastnuaiAunnsnasedanacularnguitattetaaulnanisg
auTasnaaiiaduEiutasnnignren B (Feungraniaw-Fauinnn)
feenndpsiindinhaemdy Wy Tendludin (R apiculata)  dmdaguin
(Christensen and Wium-Andersen, 1977 : 281) waziFndy I Augaaldlu arms 12 ud
atdlsfmunneakamsinmnsu e pdtnuuiah - ©-10 AR waz
1Bnsau q 1 (0-22 #A#R) m%uﬂuﬁ@ﬁ’ﬂéqﬁrﬁﬁmﬁi@nqﬁ'wdum@mnm@mmzmn
RamNngNR  Insdananugtioun o TesnismRlunezran@anisiinAinaaluda
‘mL@uﬁmﬁmﬁuﬁuﬁmmﬂiﬁummqe]ma@tmgulm (Hatching and Saenger, 1987 814

talu Twilley, ef af., 1997 ; 115)
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asauisiasaiin
0y FINEE
il fasnn qgna A qgnIw anni arfign  lenaTdned
ﬁam Wit
an
Avicennia Sep.- rainy Sep. rainy Kuala Selangor, 3" 15'N.  Sasekumar and Loi,
alba Oct. Malay peninula 1983
A. marina Apr. rainy Jan. rainy Darwin Harbour, 12°30'S  Woodroffe,
Australia et al., 1988
A. officinalis  Oct.- post Jun. mon-soon  Mandovi-Zuari i5°10°'N  Wafar, ef al.,
Nov. mon- estuarfes, [ndia 1997
soon
Bruguiera Oct. rainy Jan, rainy Darwin harbour, 12°30'S  Woodroffe,
exaristata Australia ' et al., 1988
Ceriops tagal  Oct.  rainy Dec, rainy Darwin Harbour, 12°30'S  Woodroffe,
Australia ot al., 1988
Kandelia Aug.- dry Apr. rainy Mai Po Marshs, 222°N  Lee, 1989
candel Now. Northwest
Hong Keng
Lumnitzera Nov.- rainy ne ne data Missionary Bay, 8°16'S Wilkams,
racemosa Jan. data Australia et al., 1981
Rhizophora  Jun.- rainy Jun.- rainy Phuket, 8°N Christensen and
apiculata Jul. Jul. Thailand Wium-Andersen, 1977
R. apiculate  Jan. rainy Jan. rainy Missionary Bay, 8" 16'S  Willams,
Australia ’ ot al., 1981
R. apicufata  Nov.- pre-post  May pre Mandovi-Zuari 15°10°' N Wafar, et al.,
May. monsoon monsoon  estuaries, India 1997
R. stylosa Mar, rainy Feb. rainy Darwin Harbour, 12°30'S  Woodroffe,
| Australia ef al., 1988
Sonneralia Oct.- rainy Mar. rainy Kuala Selangor, 3°15'N. Sasekumar and Lo,
alba Nov. Malay peninuta 1983
L. racemosa Sep.-  rainy Nov.-  rainy Songkhla Lake, 7°15'N  This study
Oct. Dec. Thalland
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= 9t d%’ Y =4 = =5 = ot I
taudfdnfinsazanaasiinluuuiuiiannime uiiuirudanatwaeuie e us
[ (=] ar g N %’ o J r HE; cJ
nfadaunnnignianieanainfiutinanszuaidairioniuilranainunainnsasiy
peawly (miauaaq) ludaggrudoafenngAdmeudafeununiiudaasn 9 T nasus
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i C Ca K Mg N P AN LONANIEEY
A. alba - 184 096 0.81 042 0.05 Waestdava, - Soeroyo and Atmadja,
Indonesia 1994
A. marina - 070 110 159 050 0.06 Darwin Harbour, Woodroffe, et al.,
Australia 1988
A. offcinalls 4430 - - - 081 0.06 Mandovi-Zuari Wafar, ef al., 1997
Estuaries, India
B. parviflora - 1.30 060 069 030 005 DarwinHarbour, Woodroffe, ef al.,
Australia 1988
C. tagal - 160 050 133 0.30 0.04 DarwinHarbour, Woodroffe, ef af.,
Australia 1988
C. tagal - - - - 049 0.05 Phang-ngaBay, Angsupanich and
Thailand Aksornkoae, 1994
K. candel - 368 112 094 041 0.05 WestJava, Soeroyo and Atmadija,
Indonesia 1994
L. fittorea - 432 087 061 039 0.03 WestJava, Soeroyo and Atmadja,
indonesia 1994
R, apictlata 4579 - - - 0.48 - Phuket, Thailand  Poovachiranon and
Tantichodok, 1991
R. apiculata - 3.32 1.05 084 058 0.04 Waestdava, Soeroyo and Atmadija,
Indonesia 1994
R.apiculata  44.00 - - - 0.68 006 Mandovi-Zuari Wafar, ef al., 1997
' Estuaries, India
R. mucronata 4520 - - - 062 012 Mandovi-Zuari Wafar, ef al., 1997
Estuaries, India
S. alba - 237 119 084 064 0.08 WestJava, Soeroyo and Atmadja,
Indonesia 1994
S. alba 43.70 - - - 0.73 0.06 Mandovi-Zuari Wafar, et al., 1997
Estuaries, India
L. racemosa 42.37 080 072 054 004 SongkhlaLake, This study
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AYUGITRITALLIRS (profile diagram)

Y TR D10 FoAnenpnans madugudnan posg
Weean (EuRMms)  (ung)

1 dasenang Lumnitzera racemosa 7.4 6.3
2 dwmeent L. racemosa 8.0 6.3
3 dwesanan L. racemosa 2.9 4.0
4 dhareninn L. racemosa 7.0 6.5
5  dassana L. racemosa 4.4 7.0
6 tesaneng L. racemosa 3.2 6.0
7 tharanine L. racemosa 5.7 7.0
8  thananan L. racemosa 3.3 5.0
9  dhaseneg L. racemosa 5.9 7.0
10 thampanaio L. racemosa 6.5 7.0
11 dameenaa L. racemosa 5.1 7.0
12 tharanyn L. racemosa 7.3 6.5
13 demanang L. racemosa 9.4 6.5
14 dhesanag L. racemosa 3.7 5.2
15 Hiepena L. racemosa 3.5 5.1
16 thapanag L. racemosa 49 6.2
17 tasanann L. racemosa 4.8 6.1

tlamanann L. racemosa 3.5 6.1

{4 -
o
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438 5 x 10 p19auns e B drenaunis@aulasairanisusiedy

AONEITBIRTONNINGBN (profile diagram)
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ANGL 1in SeAnensnans mnadushgudnae Anugs
Wewan (ufwms)  (wag)

1 Wnguaandn Bruguiera sexangula 6.5 4.5

2 fanaaguaanann B. sexangula 8.4 5.0

3 Hanvinguannang B. sexangula 8.1 4.5

4 N1Aaanag L. racemosa 5.6 5.0

5 temanang L. racemosa 6.4 5.0

6 dhpaanaig L. racemosa 4.6 4.5

7 AR L L. racemosa 1.9 45

8 lamanang L. racemosa 2.1 4.0

9 Hpmaneio L. racemosa 1.8 4.0

10 dpsanang L. racemosa 2.7 5.0

11 dananang L. racemosa 3.0 5.0
12-28 thanant1e L. racemosa 1.3-2.7 2.5-5.0
29 - 45 tnaanag L. racemosa 1.3-29 2.0-4.5
46 - 56 Hmaaneng L. racemosa 1.4-43 3.0-50
57 - 115 thnnanas L. racemosa 1.3-3.2 25-45

116 tmeanang L. racemosa 4.0 5.5

117 laaandig L. racemosa 3.7 5.5
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mseHuaN 3 aile sumdusigudnanaieeniarannugs sl luuasdaating
15
21470 5 x 10 m1519m3 Wuuws C tlsznaumadiaulassa¥anisuiady

AVTNEITIRTANULLARS (profile diagram)

o 9 = A L 1
AL yL) nemant  mnaduhigudnate Augs

=~ =y
INENBN (EUANRT)  (tNRg)

1 Heaanang L. racemosa 9.4 7.0
2 Hmaanang L. racemosa 25 4.0
3 tananang L. racemosa 3.8 6.5
4 Hmaengng L. racemosa 48 75
5 thamanang L. racemosa 5.7 7.0
6 Hnananang L. racemosa 2.5 55
7 dppanan L. racemosa 2.9 5.0
8 tnaana L. racemosa 5.1 7.0
9 limaanenn L. racemosa 5.4 7.5
10 thapangng L. racemosa 45 7.5
11 amanang L. racemosa 2.5 5.0
12 tananang L. racemosa 7.0 7.5
13 dapanan L. racemosa 3.5 3.5
14 H1paanang L. racemosa 5.4 3.5
15 dmpanann L. racemosa 3.0 3.5
16 damangn L. racemosa 4.1 6.5
17 fanviaguaanang B. sexangula 5.6 6.0
18 Waniaguaanein B. sexangula 8.4 6.0
19 Aandaquannan B. sexangula 6.2 6.0
20 Himmangng L. racemosa 58 6.0
21 dhmmanag L. racemosa | 6.8 7.0
22 Hiamanang L. racemosa 7.2 7.0
23 daaanane L. racemosa 6.7 7.5
24 tananaig L. racemosa 2.9 5.0
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¥ 1, ,
Avlsrnausuan 3 nardaturesieuaannuLAd (Profile diagram) 1ealidhanentie
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NN 4 4l Tnaurgudnanaietenuazaangs 1ol Tuulaa

Finatinggum 5 x 10 m1srnms Tuwun D ﬂﬁ‘zﬂﬂﬂﬂq?@lﬂu‘fﬂ‘é\‘l

o 1
aFrnswiiuaugeaseaniunuat (profile diagram)

T =
FaananA1ans

R 1in snadurhgudnan Anuge
(Hegan (uRsIng) (R
1 Haaaanang L. racemosa 8.3 10.0
2 lipnanang L. racemosa 6.5 9.0
3 thagpandng L. racemosa 5.9 9.0
4 thananen L. racemosa 5.7 9.0
5 tlnnBnang L. racemosa 6.0 9.0
6 tanandng L. racemosa 7.2 9.5
7 lananang L. racemosa 35 6.0
8 Haaanang L. racemosa 7.6 9.0
9 daaandng L. racemosa 8.4 9.0
10 tananan L.. racemosa 6.7 9.0
11 Hananag L. racemosa 5.7 9.0
12 tlaaanatn L. racemosa 9.7 10.0
13 tapanang L. racemosa 3.5 6.0
14 lrapanang L. racemosa 75 10.0
15 Hananang L. racemosa 8.0 9.0
16 dapaanang L. racemosa 8.0 9.0
17 thmpanag L. racemosa 3.5 8.0
18 tmaangag L. racernosa 7.2 9.0
19 taraneg L. racemosa 8.8 8.5
20 Hamnangnn L. racemosa 7.6 9.0
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Ay 1A Fednenmans  awnaduiiguingns  aage

ean (EUANAT) (ms)
21 tlhamanenn L. racemosa 9.4 8.0
22 Hananang L. racemosa 5.7 9.0
23 tamanang L. racemosa 4.6 8.5
24 tlmaanang L. racemnosa 7.3 10.0
25 danaanang L. racemosa 8.4 10.0
26 Haaaanang L. racemosa 3.8 6.0
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ANUYE (a1

SUTNS (IWN3)

3 i .
AvlssnaLsuen 4 MMadasuTedtautannINLIRa (Profile diagram) saahlfilasenang
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psnernan 5 aiin aadutgudnataitenuasangs sl Tuwlseiatag
b24
M7 5 x 10 msrnng Tuws E deznaunisdaulassainanisuiedu

m'mqwmﬁfﬁmuumﬁa (profile diagram)

KA 1R Tedvendani  mnaduihgudnae Anuge

~ =
WRENaN (LIURLNAT) (LmT)

1 tamanan L. racemosa 3.2 6.0
2 AR ToRIa L. racemosa 4.3 7.2
3 dmpanang L. racemosa 4.5 7.8
4 tlananenn L. racemosa 6.7 7.8
5 Haaanang L. racemosa 3.2 7.6
6 lananang L. racemosa 4.5 6.3
7 thesenen L. racemosa 2.2 5.0
8 denanan L. racemosa 6.7 7.5
9 lananen L. racemosa 2.1 4.5
10 dhasenann L. racemosa 37 7.0
11 thasento L. racemosa 2.9 6.0
12 damanag L. racemosa 2.2 6.0
13 diananag L. racemosa 2.9 6.5
14 thaeenan L. racemosa 2.4 5.0
15 Hesanain L. racemosa 5.7 7.9
16 Heeansn L. racemosa 4.1 7.8
17 dheranag L. racemosa 37 6.5
18 esentn L. racemosa 3.3 6.0
19 dssanto L. racemosa 5.4 7.9
20  thasenang L. racemosa 3.7 7.9
21 desenang L. racemosa 3.8 7.9
22  desangn L. racemosa 2.4 6.0
23 damAanang L. racemosa 2.5 5.0
24 dheeanang L. racemosa 7.0 8.3



ANSMHUIN 5 (AD)
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RIAL g Semendnans mnadutguings  Avngs (wms)
WWean (uuRumg)
25  theseneg L. racemosa 5.1 6.5
26 WiAARNaN L. racemosa 2.7 7.0
27 Hieeengnn L. racemosa 48 7.8
28 Hamenang L. racemosa 3.8 7.8
29 dssanang L. racemosa 3.7 6.0
30 dhamenang L.. racemosa 6.0 7.5
31 thasianeg L. racemosa 3.0 5.0
32 dmamanann L. racemosa 5.1 8.0
33  diamanie L. racemosa 2.1 4.5
34  daeanang L. racemosa 4.0 7.0
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NAaruan 9.

ﬂ"l‘a‘ﬁl’N‘]ﬂﬂl‘uLLﬂxﬂ']‘é‘ﬂg’ﬂﬂﬁﬁl‘llﬂﬂ‘ﬁ'] NG

meanan 6 andausne o 1eshmnenae (Lumnitzera racemosa) Tuthaneiau

E2d
A 1 =
HuiAnszuiaRau npanItL 2539 B WeuRaAl 2540

(nFsiwinuiynisanns 2 §Ua) (Aede + SD)

& ’J
IUN

4

u HEN HA 94
4W8.2539 1421130 5695+2122  3.76+3.81 146 +£1.46 6259 + 24,65
19 .81, 1424130 5695+2122 3,76+ 3.8 146 £1.46  62.50 1+ 24.65
4 5.9, 143+ 156 59.38+24.07 217+176  2452+2054 87.50 + 30.54
19 5.A. 283+ 368 28.56 £10.93 3414232 5383+3822 8863 +46.68
3 4.A.2540 1.59 + 1.31 28.07 + 12.42 1.26 + 0.82 2140 £1591 5232+ 2271
19 1A, 2.58 £ 211 41.79 + 17.563 0.38+0.18 5.07 +3.70 48.82 + 17.89
4 N 1.58 +1.72 60.92 + 28.84 0.88 £ 0.75 3.40 + 3.39 66.78 + 28.44
19 M., 0.90 + 1.01 652,17 + 24,06 0.68 + 0.59 1.28+1.18 55.03 + 23.90
6 il.. 2.09+336 39.12+13.17  0.18+0.11 0.69+050  42.08 +13.74
19 fl.A. 0.45+042 3919+1224  0.08+0.08 217 +2.48  41.89 + 12.66
41308, 162+118  5253+19.82  0.11+0.10 185+211  56.01+ 19.56
19 1LeL 6.24 +6.36 40,12+ 19.26 0.16 + 0.16 0.26 +0.24 46.78 + 18.90
5 #.A. 272+3156 31.16 £ 13.62 0,10+ 0.12 0.18 £ 0.20 34.16 + 14.80
19 .7, 2.83+344 25214 9.99 0.03 £ 0.04 0.61+074 28.60 +11.84
5 L.t 950+ 1173  40.34 + 20,41 0.04 + 0.04 1.56 + 1.81 51.44 + 30,13
19 §l.8. 1924215  17.23+6.86  0.03+0.03 0.33+0.39  19.51 +7.31
41.8, 2,66 +507 1452 + 541 0.04 + 0.05 015+ 014  17.37 +£9.23
19 n.A. 9.02 +18.95  12.87 + 0.6 0.01 + 0.02 0.06 +0.07  21.96 +26.28
5 @A, 3.23+355 47.77+29.45  0.0310.04 0.24+028  51.26 +30.97
19 4.9, 346+399 3220+1390  0.14+0.14 0.19+0.24  35.98 + 16.20
5. 9.20+ 1099 7666 +29.23 0.38 +0.49 0.08 £ 0.11 86.41 + 34.03
19 N8l 1714331 64.87 12503  1.50+ 1.51 0.09£0.16  68.17 +26.13
5 01.0. 412 +890 822112855  3.06+259 0.49+057  89.88 +32.74
19 s.A. 2.14 + 251 69.91 + 32.14 532 + 4.19 4,18 + 5,67 81.62 + 34.47




] ] [ g 4 13 =
FN9IRWAN 7 Sndawsing o sedituluhmasuiuiAnmszudiumey woAanew

2539 T4 IRaURR1AN 2540 (nFrsuinuiyensanns 2 §an)

o
(ALafe + SD)

H4 Aia Tu nan NG 99U
4182539 1.09+2.07 3951249  0.34+0.44 0.30 + 0.55 5.67 +3.93
19 .41, 1.09 + 2,07 3.95+2.49 0.34 + 0.44 0.30 + 0.55 5.67 +3.93
4 5.0, 1.47 +1.92 552 £ 4.71 0.19+0.29 0.78 + 1.60 7.96 +5.85
19 5.A. 1,77+ 1.94 310+ 3.84 0.20 + 0.22 0.55 -+ 0.60 5.62 1. 5.90
33.A.2540  2.88 1 4.51 3.86 + 562 0.21+0.15 1.06 +1.58  8.01+10.24
19 3. 1294186  9.92+15191  0.27 +0.24 0.85+1.64  12.33 + 16.67
4NN, 124 +172  956+1223  0.21+0.17 0.81+134  11.82 + 13.94
19 1L, 1.57 +2.10 6.70 + 7.12 0.15 +0.16 1.32 +2.88 9.74 £ 9.50
6 .7, 1,49 +2.24 6.70 + 6.20 0.07 +0.06 0.49 +0.72 8.75+8.35
19 il.a. 0.93 + 1.41 5.87 + 3.97 0.10 + 0.17 0.17 +0.22 7.07 + 5.32
41308, 123+ 1.47 10954798  0.18 +027 0374076  1273+9.35
19 (.4, 37245600  1253+966  0.25+0.21 0404079 1691+ 12.37
5 H1.A. 149+178 82746093 0.33 + 0.40 024+038  10.33 + 8,57
19 .9 1,07 £ 2.76 9.68 + 5.91 0.31+0.35 0204039  11.26+6.85
534, 340 +400 1372+805 0321028 0.39+052  17.84 + 10.22
19 fl.a1, 1.02 + 1.02 7.32 + 5.60 0.31 + 0.29 0.30 +0.33 8.94 + 6,19
4.0, 0.97 +1.27 7.03 + 4,60 0.53 + 0.90 0.23+0.27 8.75 + 5.78
19 n.A, 2.60 +4.71 5.45 + 4.68 0.34 + 0.57 0.39 + 0.85 8.79 + 8.10
5 4.0 1,11 +1.30 8,09 +4.30 0.64 + 0.80 1.08+3.73  10.93 + 7.50
19 4., 1,62 +2.73 8.97 + 6.81 0.57 + 0.47 0.i7+0.26  11.33+8.74
5.8, 171 +1.85 9.44 +6.20 0.66 + 0.69 0.34+049 12154762
19 n.81. 0.59 + 0.74 5.39 + 3.86 0.54 + 0.51 0.27 + 0.50 6.80 + 4.59
5 p1.A. 105+ 130 10.99+878  099+0.94 0.35+0.85 13,38 + 10.27
19 BL.A, 1.561 + 1.95 7.32 + 6.59 169+ 1.74 1.09+2.50  11.61+10.77
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n3eian 8 wefidudnieyaansuasludanenang

AT L

0 AA. we  8A HA DW da we wa Re ne &a ne o
2539 2540 |

DA 0 4821 7250 8559 8537 88.77 98.31 99.60 98.96 98.19 99.40 99,26 99.86

D2 0 4370 5443 61.74 64.87 69.35 6942 7264 69.82 73.05 7414 75.20 77.84

03 0 65633 88.00 98.44 9863 9890 2970 99.74 99.61 99.89 99.92 100 100
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PNTINHUAN 9 a‘srﬂumsmmmmmu@wuwﬁnm (LEURLIBS)

Sl A D1 M D2 9, D3
28 0.7, 2539 27 22 47
19 W.2l, 40 30 57
13 5.8 120 110 150
11 4.8, 2540 39 30 57
9 n.4. 38 30 55
10 §.m. 34 27 55
8 1.8, 20 _ 40
7 n.A, 10 _ 35
6 H.l. ~ - 25
23 N.A. _ - 15
21 4.0. _ . 25
19 n.l. 15 7 30
18 0.4, 25 15 45

I oA so' 1
-+ {sifinvinu

i g
N

94



NIARURN 4.
an‘ﬁmm'a‘gmmﬂumiﬂizLﬁuﬁzﬁ'ﬂﬁmﬁmuﬂﬁmmﬁu

1. UATTINAY (Soil reaction, pH) (A% : 11 = 1:1)

FEAU {rating) e (range)
thinsadaunn (extremely acid) <45
whinsmguusann (very strongly acid) 45-50
Lﬂun?mﬁ;utm {strongly acid) 51-55
whingmlaunany (moderately acic) 5.6-6.0
dlunsadntias (slightly acid) 6.1-6.5
\flunans (near neutral) 66-7.3
\usneatinegas (slightly alkali) 7.4-78
Wirnednunans (moderately alkali) 7.9-84
\nsnaguus (strongly alkali) 85-9.0
\lup99m (extremely alkali) > 3.0

2. Bunzedng (Organic matter) (% Organic carbon x 1.724) : USDA

FLAL (rating) #&a (range) (weight %)
fmn (VL) <05
M (L) 05-1.0
Aoudad (ML) 1.0-15
Urunans (M) 15-25
Aandage (MH) | 2.5-35
g4 (H) 35-45

gaun (VH) > 4.5
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3 4 c} F 2
3. avahuanulasals {Exchangeable base) (NH,0AC)

seMl {rating) #f% (range) (meg /1009 soil)
exch.Ca exch.Mg exch.Na exch.K
ﬁ"}mﬂ (VL) <2 <03 < 0.1 <02
{5"1 (L) 2-5 0.3-1.0 0.1-0.3 0.2-03
thunsna (M) 5-10 1.0-3.0 0.3-07 03-06
§9 (H) 10-20 3.0-80 0.7-20 0.6-1.2
gunn (VH) > 20 > 8.0 >2.0 > 1.2

4, SLAUANMNIANTBIAL

LA (rating) ANILAL (soll salinity) #Waw (range) (dS/m)
Anann (VL) laliAn 0-2
B L LA >2-4
Urunans (M) WANUNa%s >4-8
49 (H) AN >8-16
F4310 (VH) Aanniige > 16

fan nmﬁmmﬁﬁu, NBIATIRRUNAN (2523). BATA (2533, 2534) ;

o e i
NINABIUINAY, NoeurunsdNAY (2535)

WU
V0L = E%’]%J’lﬂ {very low)
L = Ei’] {low)
ML = Aaunam {moderately low)
M = 1unan (medium)
MH = AU 199 (moderately high)
H = ga(high)
VH = g93n (very high)

USDA = U.S. Department of Agriculture



Ha
ar =4 =] =y
27 RAY U AR
QANTANEA

oIoN

3
GneAIRsTn R

(AN rnams)

o 1 ﬂl bd
AN UILRSHDTUNTINEGU

a19198 1 FuAL 5

uNE9fiAn Argosany

29 dguns 2506

Fagnniiu
ALIZANMANERT
UMWV IRURITALATUNT

= =f
meninniil

T9aiFeui LB

ANNAAILES FTINTAAITIAN

1

o

a1

=3
L3anN19R—NE

2529

97





