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Abstract

The purposes of this study were to determine an increase of mangrove forest area and quality of soil that affected the increase
of mangrove forest area at the front of the King’s Royally Initiated Laem Phak Bia Environmental Research and Development
Project, Laem Phak Bia Sub-district, Ban Laem District, Petchaburi Province. Research area was divided into 2 sites: the
mangrove forest site at the front of the King’s Royally Initiated LERD and the reference site. Setting plan size 10x10 metre was
perpendicular with river blank at the deepest inside of mangrove forest area. The results werethat mangrove forest increased every
year, average 3.5 hectare/year. Dominant species is Avicennia marina, it grows massively and average density are 4,003
trees/hectare. Regarding the effects of soil quality on density and growth of Avicennia marina, the density of Avicennia marina
highly significantly and positively correlated with available phosphorus (r = 1.000, p<0.01) and salinity(r =1.000; p <0.05).
Diameter at breast height of Avicennia marina had significantly positive correlation with sand (r =0.997; p <0.05) and silt

(r =0.998; p <0.05) whereas negatively correlated with clay (r =-1.000; p <0.05). The study in the reference area revealed
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that the density of Avicennia marina significantly and positively responded to organic matter (r =0.999; p <0.05) and
exchangeable potassium (r =1.000; p <0.05). The research has been shown that the increase of mangrove forest area at Laem
Phak Bia Environmental Research and Development Project depended on physiological factors and chemical factors of soil. The
increase of mangrove forest area is beneficial to recovery of ecosystem and coastal environment because of reducing stream

velocity and increasing trap sedimentation which piles up around coastal area resulting in the increase of land and the decrease of

coastal erosion severity.

Keywords: Mangrove Forests, Characteristic of coastal soil, Laem Pak Bia, Phetchaburi Province
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(Silty Clay) dusruvunsiouds (Silt Loam) &
ayMA Sand, Silt was Clay Wap3awaz 15, 43 Uaz

42 museu Toun 2 Wudusruwmileandunsrawdds

(Silty Clay loam) #@yA Sand, Silt kaxClay @A
Zauaz16, 45 uas 39 muaau Taui 3 Wudusu
Yunseut (Silt Loam) iay,a Sand, Silt wde
Clay 0dsdonaz 22, 61 uaz 18 MNAGU AN
WNUUUIINYDIAY (bulk  density) Waz@) pH &
@hmﬁlﬂmﬂﬁqﬂuhuﬁ 3 savaunAalaui 2 uas 1
mMudau Usinuduniaingludy (organic matter)
Usmnalwunadeaniuantdsuld (Exchangeable K)
LATANNLANYDIAY (Salinity)fl(fhLaal‘c’m’mﬁqwslu
Touit 1 sesaamniolauil 2 uaz 3 MNEIGU
UsanaaanasaidiudssTonnd (Available P) uaz
ﬂ%mmluimmuﬁy’wm (Total -N) ﬁﬁhmﬁﬂmﬂ
ﬁqm‘[u‘["nuﬁ 2 50989MNABlFUR 1 uaz 3 MNEIRU
Fansad 4

daansanna 2 wui wudh luudaslauuas
Huithzaaudunthlasinisg deaasnsg
Usmnadunseingludu (organic matter) uaz@n pH
AN RUTEES LaANNMNLIUTINY B (bulk
density) Usinalulasiaunanue (Total -N) U3anes
Woanasadiduuselond(Available  P) USaa
Tnuna@eniuaniaould (Exchangeable K) uaz
ANULAN (Salinity) wuhituilassmsiiamastios
anluiudisneds Aaanddduazuananiulanu
szgzviennnzanmmeds ualaduandefums
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seuanudn Tasusnamadinnonzeiuesdud
NDYMANY (sand) wagnsewde (sil) annn
vsnamedigruludeunuiu druasifudun
aymafumiled (clay) fieviesusnamedmeta
wazannaumudauiavnlumdegrulufaususu
Lf'laqmﬂmgmﬂﬁumﬂﬂuﬂuagmﬂﬁﬁwmL?mgﬂ
ﬁmwﬂmﬂﬂﬁluuaznszLLafwwcTﬂé'lﬂaﬂﬁﬂaqmﬂ
ayManse (sand) uaznieu (il Fefuune
Tuainhuazmenuvuiuliuaesdu (bulk  density)
fuan pH diaunusnamedinziauaziidanas
mudrsuiiadmdedrulufoududy wazdan
indumNszduANNEn dulFinuduniaiagly
@ (organic matter) Vsinalulasunanue (Total
-N) UsainaleanaafidiudssTownd (Available P)
Ussnalwunadeniiuandsuld (Exchangeable K)

]
=

FAUB8USNUNININLLALALINYUMNEIAULND

N Y

NgUHUAUULA AN INTEAUANINEN N
winludanailssanusnamadedauiudui
waamzazuagamamnuiunt lATluldawls
dzauagNINNI ﬁﬂ%mmﬁuw%ﬂ‘?mq@ﬁuﬂuﬂaﬂ
amaé’aL‘?‘Jumqmmsmnnﬁm%mmmﬂrffwzl,a
(306 Auaalye, 2516) wWaLAIANINLANYDIAY
(Salinity) fiadeausnamedimeiauazunsy
muéwé’mﬁatﬁwém«'uﬁu %amaﬁmm@lmmﬂ
Aanssnzasnywd Wy meiiundesdedenali
U lndusuduinsazannaa lusnnnus o
el (N35Y LLG&(?T’Q, 3521 azeeend, (lyand
Iwyadianauazed lwyadhana, 2557, u. 687-
692) LALAMANBIMNTEAUANNAN (N7 4)

mMINd 4 aaanlizesdumuszaudn 9 luthneweuudinumunihiuilasmsdnmniTeussianndunedanuvannniie

AUIBIINNNWSENTA AN UND1ND

NUNLASIMS
2O bulk Total  Available Exchangeable
Toiu sand silt clay oM Salinity
(cm) density pH N P K
(%) (%) (%) s (%) (ppt.)
(g/em’) (%)  (mgrkg) (mg/kg)
0-20 17 40 43 0.4 71 6.12  0.27 132 130 14
20-40 11 44 45 0.49 7.3  4.76  0.14 157 140 14
1
40-60 15 50 35 0.58 7.4  3.89  0.17 121 130 15
oY 14" 45" 41’ 0.49° 7.3 492" 0.19" 136.67 133.38" 14.8"
0-20 17 46 37 0.56 71 6.1 0.2 141 130 16
20-40 17 50 33 0.52 7.4 453  0.09 147 130 16
2
40-60 13 56 31 0.57 7.5 2.8  0.06 123 120 12
a ab b b a a ab ab b b b
e 16 51 34 0.55 7.3°  4.48" 0.12° 137.00 126.67 14.7
0-20 19 58 23 0.79 7.5  2.42  0.07 100 80 5
20-40 17 56 27 0.77 7.4 275  0.08 97 90 7
3
40-60 21 64 15 0.85 7.7 1.31  0.04 84 70 3
de 19° 59" 29° 0.80° 7.5 2.16° 0.068° 93.67° 80.00" 5"

WANBLAG): a, b WAL ¢ AB MITANANALAAEGIYTE Dancan ’s new multiple rang test (P<0.05)
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WNuishada
AU bulk Total  Available Exchangeable
Tou sand silt  clay oM Salinity
(cm) density  pH N P K
(%) (%) (%) . (%) (ppt.)
(g/7em”) (%)  (mgrkg) (mg/kg)
0-20 15 40 45 0.45 7  5.45 0.28 105 150 16
20-40 15 40 45 0.48 7.1 4.9  0.17 170 140 16
' 40-60 15 50 35 0.57 7.3 4.2  0.14 119 130 17
Wiy 15° 43" 42"  0.50"° 7.1' 4.85° 0.20"° 131.33" 140.00° 16.3°
0-20 17 42 41 0.65 7.1 4.56 0.21 135 150 13
20-40 15 44 41 0.6 7.2 3.84 0.17 161 130 13
? 40-60 15 50 35 0.62 7.3 3.25 0.4 132 130 13
Wi 16°  45° 39° 0.62° 7.2° 3.88° 0.26° 142.67° 136.67° 13°
0-20 21 60 19 0.85 7.4 2.03 0.07 97 70 7
20-40 23 58 19 0.68 7.4 1.43 0.01 95 100 7
’ 40-60 21 64 15 074 7.5 1.1  0.01 90 80 5
iy 22" 61" 18"  0.76° 7.4° 1.52° 0.03'  94.00" 83.33" 6.3"

WAHLHG: a, b UL ¢ AB MIIANANALRAYAIYIT Dancan *s new multiple rang test (P<0.05)

m"mﬁ'mw”uﬁ""swiwQmauu“(?mmﬁuﬂ”umm
wnuduuasmsiiulazasialuihmaau

ushathzegeumuninlaseanis  wui any
PUILUUYBILTNNLA R AN NTUNUSNINUINNU
Ussnamlaawasaidiulsslemd (r = 1.000; p<0.01)
LAZANNLANYDIAY (r = 1.000; p<0.05) PUIALEFY
r,hug]uﬂ'nawﬁmmgquzﬁ'uanwamaumLa
fianudniusmevaniuasidudaynia Sand

(r = 0.997; p<0.05) waztasidudayme Silt (r =
0.998; p <0.05) uasiienuduRusSMeaunulasidue
auMa Clay (r = -1.000; p<0.01) d@nuusmih
NHAUNLUNBINBI WU AN LY BILENNELE
HanudunusneuInivdsinadunisiogludu
(r =0.999; p<0.05) u,azﬂ‘%mmiwwwal,%ﬂuﬁu,amﬂﬁ'ﬂu

18 (r = 1.000; p<0.05) GINTWA 5 uazgUi 4-6
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Y " 8 £ v o oA waa @ = o s a
B3NN 5 mauﬂszawﬁawauwuﬁwaqmtaaﬂqmauumu (3£aUMNNAN 0-20, 20-40 LLaz 40-60 cm) ﬂUﬂ’]SLQimuLﬂUIﬂ

2agudnnea luthmaweumurnihNuilasamsansnIdewasiannFunadanwvanen e d Uil nwszs s

waziuiianeda
Fulszansandaniug (r)

AmaiGzaIAm Wuiilasams Huiiarada
CRREULITRTIANT, ANNE DBH ANIHHUIULY AIINEN DBH
%Sand -0.959 -0.239 0.997 -0.983 0.741 0.014
%Silt -0.912 -0.104 0.998" -0.949 0.826 0.151
%Clay 0.925 0.138 -1.000" 0.959 -0.806 -0.117
Bulk Density -0.983 -0.334 0.984 -0.996 0.671 -0.084
pH -0.975 -0.297 0.991 -0.992 0.699 -0.046
oM 0.988 0.366 -0.978 0.999 -0.645 0.119
Total-N 0.841 -0.044 -0.978 0.892 -0.900 -0.296
Available P 1.000" 0.506 -0.934 0.994 -0.519 0.271
Exchangeable K 0.993 0.397 -0.970 1.000° -0.619 0.152
Salinity 1.000° 0.527 -0.924 0.992 -0.498 0.294

winawme: *  denuduiusiusdniitlshdymeadanszau 0.05
= Famudniugiuatheiiosayimeadafiszau 0.01
r o fe mduUssAnsandniug wined manusayeiiuds x waz y 1lumsesuneanudiniughi
amadniusiuvialiagals Bl
M rnndudashilenudniusiuluszauge

DBH @8 (dushugudnanfinnugeszauan (Diameter at Breast Height)

il si Salinity Tree density
Available P k= Availibk P (mg/ke)  —@=Tree Density Tree density 4 Salinity  —@=Tree Density ree density
(mg/kg) (trees/ha) | | (ppt.) ’ ’ (trees/ha.)
150 5000 | 9  5.000

4,000 _ @ - == =0 ~ 4,000
. 15 - - B
100 - ~~
3,000 -~ ~ 3,000
10 -
2,000 - 2,000

30 _

Looo | - 1,000

0 0 0 0

Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3
D) )
sUil 4 anudiusseninenumnuivzesudmzaiudinaeans sanudssleni(nuazanudnasiu (o)
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Sund DBH Silt DEH
ane =S| =@=DBH ' == Silt —@=DBH
(%) (em) (%) (em)
20 7 70 7
- 6.8 60 /. 6.8
- -
15 Phe 6.6 50 ‘_’_/ 6.6
-
6.4 40 s 6.4
10 _ -
_-- 6.2 30 _-- 6.2
- L 6 20 L 4 6
0.8 10 5.8
) 5.6 0 5.6
Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3
(m (¢))
Clay ) DBH
—fpClay =—=f=DBH
(%) (cm)
50 7
40
o - 6.5
30
20
6
10
0 . 5.5
Zone 1 Zone 2 Zone 3
(®

= v o g ' ¥ 3 P o o P =T .
Eﬂ‘ﬂ 5 ﬂ’nuaﬂwuﬁixw’)’]\ﬁnﬂﬂLauN'\uﬂuﬂﬂa']\iﬂﬂ'nuﬁj\iizﬂ‘uaﬂﬂULﬂaiLsﬁuﬂaH.ﬂjﬂ Sand (ﬂ) Lﬂaitﬁuﬁlal&lﬂjﬂ Silt (7.|)

wazlasidudoyma Clay ()

Organic matter

(%) (trees/ha.)
G 6,000

Tree density

= Organic matier  =sffyeTree Density

5 - - -0 5,000
~

1,000

3,000

2,000

1 1.000
0 0
Zone 1

Zone 2 Zone 3

Fxchangeable K

150

100

Tree density

=g Exchangeable K =fgmTree Density
(trees/ha.)
6,000

(mg/kg)

5,000
4,000

3,000

30 2,000
1,000

0 0
Zone 1

Zone 2 Zone 3

Q)

)

sufi 6 anuduiusIsINeNuWinaEnznuUTINMBUnSETag (n) wazUSinalnunadeaivanideuld (o)

anusaua

NN SANNNAENINIZNAUNUN NunThme
wuaUNY et w.a. 2531-2556 aglas

=b.

3.5 L@NUAs aaﬂﬂé’imﬁ'uaswqwﬁ MU (2545)
wudruimedinziavsnauvandniioinng
wWasuulaslunndn® Imaiudunieilas 0.8
w@nuns logluaed w.d. 2550-2556 HansIMs
Lﬁla\l%umﬂﬂiﬂﬁuﬂ tiasinanngaeil w.e. 2550-

2552 fwgnyuaioudiuiu 5 an (audniaimea
dninWangalisainennsuaaiieninel, 2557) Wo
uvinaemlng dawalinduuazaniinnugand
Und iamanansiisunssluureiui ooy
nszuahldwamasnaumaifaniuanusameds
Tugniuiinile Usznaufulull w.a. 2554 Uszine
Inalasudnswannmnglaudounazwgladunare
@ﬂﬁﬂiﬁLﬁﬂqwﬂﬁﬂiuwmﬂﬁuﬁ (agdad @,
2557) @4HAbRLAANISYLAINWINAIBYDINING U



106 Naresuan University Journal: Science and Technology 2015; 23(1)

u‘%nmé’mfmasﬁuﬁu‘%nmamﬁmmfwgnﬁﬂwwmgj
nzw@emlng wazaneznauusnaneliduMTYe
ﬂmwmaw‘?}qns:uaﬁywLtasﬂﬁluauﬁmm'gumqﬁaﬂ
nhunsdmsuiifsihnawuiusmadnaqulun
Vsnadiiimsiuandanandualinuiithneiau
B (ULs ﬁwqﬂgia@ Uz 5aY ABUIIN,
2542, 4.1-11) aNHULNISNUINYDINLNDUAY

]
=

a @ A =g = @ N A
UIIULULARINNNLUYNLTULASINU Iﬂmsumnwu

2~

winathneasdduaauazndunnauwaniniei
fianwaduwndeutunssumivh I lvaiag 3ei
Tomaliaznauauanaznaulduniy Usznaums
Hedunsuuinathnaasduaarliufiuduly
mMafdmilorairaasduanias q (1ney Sunsui
warmas find, 2549) iaardulUdunznau
méwﬁlé'l,ﬂ?;ﬂuamwLﬂuﬁmauﬁﬁqmauﬂ'amq
mMamuuazteinminsiumsiivlavasfisthag
@Y nANMsAnIEnazauthauTaIisne
Tuuvan InIawgsyszeaadnde ladnna
(2539) wud thedwiu clay  wa clay  loam
sannaasrumsanmauluuithmeauusnumu
thegeuludamiamgsy3asdinaysneninens
thenatau (2555) finuhdnwaedudanniudu
wilendifiiiaasBaamnuasdunnedadiuiosay
53.85 WAY 46.15 MUSIAU UAILUANEINNU
msAnwuatesie Anlnas (2555) Hdnmauthne
uvsnalasesmsanuditouaziannidndas
wianinidesuiiioananawsads wuh vsna
thmaausananianvaziududusindunnautl
wazduuwigidunseuts
Qmauﬁ'ﬁau'ﬁﬁNaeiamﬂﬁluﬁuwmﬁuﬁﬂmw
wudaiiusumzaduliidy wuh snwasiiodudy
dutnilgrdunsrsuds Gilty  clay) daaaaasnu
#4 F5sNATLAZAUAY 9. (2530) AU uaunLs
Mduusdnasu auluduauinsansy wed
ANNVINULUUBIAY (bulk density) Beluga9 0.4-
0.85 g/cm’ 5a’hagj‘1uszé’m§1 (WA NMYIU

Usziag, 2529, 1. 476 ) Funanzunmatdulauss

uaHnzaLipInANNMINULLaIRY (bulk density)
M lvAageasieluduuazvandeanuanisalums
ﬁmivwu,asmmﬂ'ﬂuﬁy’qmsmﬁauﬁwmﬁma:mmﬂ
Tududasaiuiisanumnuiveesdudnliiie
Faeeludusnn aenanadSinaeandauluduinn
aunidluduazldoandianlunisdesaans
masunidifumaamaudiigldanniu davFuna
sraermisinndei ldfigasadulalanin

(aué’fﬂé Tlu, 2528) uaziivsmnadunisingag
Tudre 1.1-6.12 % %mﬂiu’s:ﬁuﬁguﬁmﬁwﬁu
dayavasdiininenamaadilamswanniiaunsa
Wanndiou (2547) %qﬁuﬁﬁﬂ%mmﬁuw%'ﬁmqmn
FERANMUMUIUUUTING (FUNS AUENH,2554) &
pH agluzig 7.1-7.5 daaedssnuaiin anwsuia,
aula venuud wazmes e (2539) Awui
wannstataseytdulaaglugie pH 6.0-7.5 @) pH il
WINENUNMSLAULAYBY Avicennia A 7.5 (Hastuti,
Anggoro, & Pribadi, 2012, pp. 57-61) U3aa
Tulasiaunsvuaagluzig 0.01-0.4 % daaadasiu
Hesse (1961, pp. 335-346) finut duluwald
wanfienlulasaunivue 0.39 % Wuldsany
msAnmzasshtinaysnEniwennsthnaeu(2555)
fnuirsunalulasausinluuiithseay a.
wesy3 agludeiesaz 0.06-0.23dmaNNLANYDA
auadludie 3-17 ppt. 99AAABNNAY Patel,Gupta, &
Pandey. (2010, pp. 9-16) Awuindlsiuaunzia
Winivlaldaianada 15.4 ppt. uasuaamzLa
ansonuaNueNlate 90 ppt. (Macnae, 1968,
pp. 73-270) wananil Joshi,& Ghose (2003, pp.
197-206) WU anuETiinademsiulavasiig
Tuthmeauaglugig 13-31.2  ppt. @uLdeIny
MIANEI2DY Hastuti, et al. (2012, pp. 57—61)“7;
wuhenuanianudunusmevintumsiiule
yauannzadnUsnanasnassidulslemniuas
Usnalwunadesiuanilaeuld oglug s4-161

(az 70-150 mg/kg MUAIAU
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