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Dynamics of leaf litter in Trat mangrove forest was studied in a 5Ox120 m
2 

plot, which was 

separated by dominant tree species into 3 zones from the river fringe to inland as Avicennia, Rhizophora, 

and Xylocarpus, during November 2008 to October 2009, and emphasized on 5 process categories; 

leaf-litter fall, import-exporting leaf-litter, leaf-litter standing stock, leaf-litter decomposition and 

consumed leaf-litter. The results showed that averages of leaf-litter fall entrapped in 1 x1 m
2 

litter traps 

from Avicennia and Rhizophora zones were 2.27 and 2.51 glm
2
/d , respectively. These were significantly 

higher than that from Xylocarpus zone (1.37 glm 2/d ). In addition, importing leaf-litter collected from forest 

floor under the traps , and leaf-litter standing stocks on the floor nearby were Significantly different 

between mangrove community zones. Rhizophora zone has the highest amount of leaf-litter accumulated 

on the forest floors, followed by Avicennia and Xylocarpus zones, respectively. This might be a 

consequence of dense Rhizophora stilt root system that was able to trap most leaf-litter within the zone. 

Leaf-litter decomposition rates studied by litter-bag method were not clearty different among zones but 

the process tended to slow down from the fringe to inland. Leaf-litter consumers found in the studied 

plots were Perisesarma eumolpe and Episesarma versicolor. The crabs were found In Xylocarpus zone 

more than those found in Rhizophora zone, resulting in significant higher consumed leaf-litter; 83.55 and 

22.85% of all fallen leaves. This study draws the diverse patterns of leaf-litter dynamiCS in 3 different 

mangrove species zones. Even though average amount of leaf-litter input from falling leaves in these 3 

zones were similar (72.9-100 %), exporting leaf-litter processes from those systems were quite different 

i.e. most leaf-litter was removed from Avicennia and Rhizophora zones by tide, but in Xylocarpus zone 

great amount of leaf-litter was consumed by crabs. Therefore biological and physical factors, including 

species root systems, topography, inundation period, soil texture and temperature affect the dynamics of 

leaf-litter in mangrove forest. 
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tl~t11L'J om U'J'IIltJ ~'1~'1 L"'ftlif'"l4'tJ~'1 LL'J ~~tll-J~ LL~ n ~1'1'"l1 mJlt1 ntlth'1i ~ L'"IU L~tJ L~~ 1 ::tlth'1~'1 
'" '" I I 

~Yl fi~ fl '"11 n n 1 n1 'J l-J '!Itl'1~lYl:: Lfl~'1l urA' 1 U'!Itl'11:: ~t1,,'J 1l-J ~'1 LLfl::"'J 1l-J ti1. un 1 n1 'J l-J;'1 ij ~ fl ~tl i n~ru:: 

Yll'1 nltJJll~ LLfl::Yll'1 L"ij'lltl'1 ~u1. Ulh'llltJ LflU ~'1 LUU~l L ~ ~~Yh 1. ~~ufhl LL~fl::'IIil~ 1. Uth'llltJ LflUf\l 
" , 

LUULLU'JL'!I~tltJl'1L~UL~i~~'1LL~t11L'Jru'llltJlf'1'"luq~~lU1.U'!Itl'1th (~ilYl t1n~LLr'h, 2541) L'II\l1.l1'111tJ 

LflU~t11LJltlL'!Il~iJ'1 4''1~.r~~111'1 '"I::~t1nfll-J'hl~l~ (Sonneratia caseo/aris (L .) Eng!.) LLfl::LL~l-J~l . .. . ' 
(Avicennia officina/is L.) Yl1l-J'IIltJlf'1 ti~L'1l-J1LUub.JLn'lnl'11.t1Lfln (Rhizophora apicu/ata Blume) 

LLfl:;L'!I~~lu1.uq~LuUn~l-Jhj'U1::in (Bruguiera spp.) LLfl::~::1JU (Xy/ocarpus spp.) ~1l-J~1~t1 

(i;~~,.r ~~U~fl L~1JfltJ, 2522) Ufln'"llmflnin~nrYll'1 ~lU L"N~11'1~ufhl~LLtl'HUUU.U'JL'!I~U.~'J FJ~ 
ij11tJ-.llU~11.l1'111mfluij ~fl~ii ~Yll'1ilL'J fII~YltJ1~'1~n~'JtJ (Ong,1995; Saenger U.fl:: Snedaker, 1993; 

Twilley LLfl::" ru::, 1986) ~'1 LL~ 1'1'11. ~ L ~U~11::t1t1ilL'J f111.l1'111tJLflU'"I::ij ~ ntJJll~1. Unl1LUULL lIIfl'ln mntl 

"lfuflUL~~ 'hij~fl~ii~qYlfiiUU~l-J1JiJ (Net primary production, NPP) l-JlnLLfl::ijt1~11nl1tJtl!J~fll!J 
, 

~1 (Komiyama LLfl::"ru::, 2008) 

... ..... ........ ~ ......J .!' .., 
n1::t1'JUnl~'UJUL'JtJU'!Itl'1 "lrutlU~ffi'J!J'"I m"11t1flU (Carbon cycle) l-J fII'Jll-J Lnm'lltl'1 nil'lll n 

... ..J .., 'I ... 'i' r ..J ... l' .l ''I • I ~ 
~ 'II Yl \J n ~ ~ U L'J tJ Ufl fJ 111 tJ ~ U 1::t1t1U L'J fII ~~ tJ" 1.t1flU Yl ~'11 ~ 11'1 'II U'"I::~::~ l-J fl fJ ~ Ulu l-J 'J fl'll 'J 111 ~ 

(Biomass) '!Ifl'11.l1 LLfl::n itl L '1~1::tIti 1. UlU '!I tl'1 'II 1 nVi'll~ i'J'1~flU (Litter fall) tl-.3 ,(u1:;ntltl~i n'lltl-.3'111 n 

Vi'll l~LLri 1.t1 ~'1 LLfl::~'JU;t1~uf ~i'1'"llmrU'IIlnVi'll~-.3nfll'J'"I::L'1~n1::t1'JunlffitltJ~flltJ~tl LU ~l~ftl 
..J "" 

nl1U1:: LiJ U'II 1 nVi'llYl i'J'1~flU,r n 1." m::t1::1fl'1 ftl'lll nVi'll LLfl ::~lU'J ruinlll,Jn 1 UlU'!Ifl'1~ll11,Jn u. ~'1lJlfl 

~t.btJ~u~ ~tl L'Jfll~'1ml-Jl ru'lll nVi'll1 U1.l1'111tJ LflULLl'1fl::LL ~'1tl1lilij "'Jll-J LL~n 1'11-.3 nUL ~tl'1l-Jl'"11 n~Ylfi~fl 
... f'" ..J t' ..J , 

'!Itl'1L'II~1Jl-Jflll~~ 1::~t1f11'Jll-J~'1LLfl::fi1'Jll-J()'!Ifl'1U1Yl::LflYlYl'Jl-J (Twilley LLfl::fi1ru::, 1986; Feller LLfl:: 

" ~ 
"ru::,1999) 'IIil~~ufhl ml-Jlru~l~ULLfl::~~nlfl (Saenger LLfl:: Snedaker, 1993) LUU!A'\I Ll-Jtl 

i;'"Il1rulml-J1 ru'lll n-n'll'!lfl'1~ufLlJ u.l'1fl::'IIil~~t1~ lml-Jl ru'lll n-n'lltll'"1ij "''Jll-J u.~ n ~1-.3n\l L'IIU 1.l1'111tJ 

LflUU1::LYlfllflfl~L~1LfltJ ijml-Jlru'lllnYi'll'llfl'1LL~l-JYl::Lfl (Avicennia marina (Forsk.) Vierh .) LLfl:hJN 

u.~'1 (Ceriops taga/ (Perr.) C.B. Rob.) LYlinti 16.0 U.fl:: 12.9 ~WLflnu.~fitl ~ll-J~l~U 1.U'IIru:~ 

ml-Jlru'llln-n'll'!ltl'1Ln'1nl'1 (Rhizophora sty/osa Griff.) LYlinti 23.7 ~WLflnLL~fitl (Bunt, 1995) LUU 

!A'u 1 U~lUtl'1 ~u1::nflU'!lfl'1'llln-n'll~U~lijml-J1 ru'llln lu'hl Luu~'Jull11t1i (Imgraben LLfl: Dittmann, 
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.. 
2008) I.Lfl:::fll'"1;jl~~J1n~~ 90% 'fl~uh.Jlru'lllnfl·ni~~~1'I (Flores-Verdugo I.Lfl:::fllru:::, 1987) '111n 

Lu'hl'"l:::QntJflU~fllUl~~IU n~I~')U~U1 ~~;jtJfl ~fltl1~1 ruflllfuflU~~~UL~UUL U1:::UU~1 n fltJl~hn 
'I ~ _",.J " J' ., .., ~. I .. • 11 ".., J' 

IJll~'111 n ~U U-J"'",)~~flUfl~UU~U ul'IULflUm'"l Q n~ I'Iflfln ~u~1flQ nUl L']Il~I~7fl~num nUfl~'fl~ 

....:- 'I ..,.... 'I ,,-. ~ 'I ~ _",.J J' ... , _ ~ "I ~ _",.J , 
1:::~UU1"':::Lfl ~UffiU,)U '"I~"'1 ~~~u1~lru'llln ~U U-J"'~:::~~UU~U~Ul.LlJlnlJll~'"Ilnu1~lru'llln ~U U-J"'1')~ 

(Imgraben LLfl::: Dittmann, 2008) 

"I ~ ".J J'...... J' .J~ "''i'_... "I_\'- .. 'i' 
'111n ~U ~~"'~:::~~UU~UI'IU~1flQnUI~I'"11n~U"'flUfll'"1QnU1ulfll~1flQn"'l ~V!~'Ul~L~n ~~U 

i IJlf~lJl ~U ~~'"I:::~~ tJfl~fltYlJl11 mffiflU~fllU'IIl n LU'hl~ L~~fllJll~~1 ~u 'IIil~'fl~i IJlf~lJl~U~;jtJfll'ifl 

tI1~lru'lllnLul,j~L~~flfl~UU~U~U 1~l.Lri ~ti'1~~IULU,)~,( Ocypodidae (Nordhaus I.Lfl:::fllru:::, 

2006) ~I.L~~LU,)~,( Grapsidae (run~lflJllJ tJJ)I')~."t, 2546) I.Lfl::: Sesarmidae (Nakasone I.Lfl:::fIIru::: , .. 
1985; Cannicci I.Lfl:::fIIru:::, 2008) ~flU Nerita spp. (Nakasone I.Lfl:::fIIru::, 1985) LtI~~U Ufln'"llnil 

fII,)I~~U11.L ~u'fl~i IJlf~lJl ~u~u1tn fII'IIl n Lul,ju~;j tJfl ~flu1~1 ru'lll n Lul,j~ L ~~fl ~~ fll')1~~U11.L ~U 

'fl~i IJlf~lJl~U~~ nt'lI');unUU'"l4'u m1Yh~ ~~'fl~~I"'::: Lfl fII,)l~ L~~ ~U ~ ru~1Jij'fl~~ll.Lfl:::~U 1')~ ~~ 
tfllN~11~ I.Lfl :::fl~ ~tJ1:::nflU'fl~'IIil~~ufb..JL UU1L,) ru~u (run~lflJllJ tJJ)I')~."t, 2546) 

,.. .!'I_ ~.J."''I 
m:::u')um1UflU~fllU'IIln~'11 (Litter decomposition) LuUflnn1:::u')um1~~~"'~lf11'U ~um1 

LtJ~UUflllfuflU~fl~L UltJ'fl~'111 nfl'll1tJ L t1un I'll fill fUflU 1~flfl n 1 'II ~~U'flU'" ffi~fll ~Ufl~L U~U tY 1Jl11 

, .. 'I • , .r .., .Of .., .J.J 11"'.r t' 
n l1U fl [J ~ fll [J '111 n ~'11 ~ U ul'111 [J Lfl U, U n U u"l'"l [J'" 1~ n 1 [J J) 1 ~." Ln [J ')'11 fl~ nu n 11'11 Ufl~ 'II fl~ Ul.,,::: Lfl 

(Boulton I.Lfl::: Boon, 1991) ~ru~1Jij ~~mfl (Mackey I.Lfl::: Smail, 1996) L'IIIJl1Jij~I~lJlf I.Lfl:::U'"I4'U"'I~ 

" ;hJ)l~ 1~l.Lri mn11~IU'IIfl~'flU"'1tJ mru1tnfll'llfl~ilJlf,jl'Ul~L~n (Boulton I.Lfl::: Boon, 1991) I.Lfl::: 

'IIil~'IIfl~'111nfl'll~Q ntJfl[J~fll[J L'liU t11'111mflUL'!IIJl~UL UI.L ~~~~fll!J tJ1:::L"'~~1 LflL;UI.L~::t11'111!.JLflU~ 
• I ... "I1t .., "I' "I ~ _":"I" .. - ... ... 
u1:::L"'~Ul1'11fl ~']JL,)fll 32 ')u ~um1Ufl[J~fll[J'IIln ~U U-J ~~L~flflL~mfllN~~~ (Ashton I.Lfl:::fllru::, 1999; 

Silva I.Lfl:::fII ru:::, 2007) 1.L~~I~rut11'111UL~UL UL' 1Jl~~~u;jtY 1Jl11m1t1fl[J~flll1~1 n~ltYlJl11 m1t1flll 

~flll1LUL'!I1Jl1flU L'liU f~fII~Ul.LflU~ tJ1:::L"'Plflfl~LIJl1L~1I ~fl~HL,)fll 44-59 t)ULU'Ii,)~~~~Ul.Lfl::: 78-98 

.., "I ,.J ~'''1 ~ _":"I_~ .. - ... ... • I 
')U ~U']J,)~~~~Ul,) L~flUflU'IIln ~U U-J ~V!mflflL~mfllN~U~ (Mackey I.Lfl::: Smail, 1996) u1:: 1~ 

'fl~ mffifl[J~fll[JU~ ~1~1 1C1Ufl n ~~tI1~1 ruflllflJflU~ Q n~~UL~[J~fl~J)ll1 L ~t11'111U Lfl~l.Lfl:::~ Q n~~~1 

flfl n ltJ (Boulton I.Lfl::: Boon , 1991) nt'll') ~fl nl;jtY 1Jl11 m1tJflll~ fllU ~1'"1::lil L ~tI1~1 ruflllfuflU 

~~UL~ [JUJ)I[JL U1:::UU; 1 ~~~un 1:::u')um1~~UL~[JU'IIfl~'111 nfl'llu~ ~1~1 1tl L ;tJ1::: LiiUtJfl tJfllJl"'l~ 
ilL') ~~."m'!lfl~t11'111mflUl.Lfl:::tJ1:::LSjUtJ1::~."fiJ)I~L um1n mnlJ fIIlfuflu'tMin"'I~~~~ (Lee, 1999) 

, ~ .. .., "I ~ _"'.J.... .r "I.' .., - ~ '11" ~ 
flm~ ~1nlJll~~fl,)IJl'fl~'111n ~U U-J"'Ln~'~IU ~Uul'111ULflUm~n11''In~fIIflU']Il~~flU L~fl~4tln 

.r .... ~ ...., __ .... ~ J' .. ..J .... 
m1'llUfl~'!Ifl~1:::~UU1"':::Lfl~tJfllJlflnlru1:::~utI1~lru'llln~'II"'~:::~~UU~~~~"''"I:::1.LtJ1tJ~lJll~U~lru 

...J.., ~. I .., 11 .r .J~ • ~ ...J %.."... -'i' _ 
"IIln~'II"'Qn~I'I~lflfln ~ul.Lfl:::Qn~~L']JI~I'"11n~~"'flU IJlflfll'l'"lUu~lru'llln~'II.,,~n~IJl,)~~I~~U1ulfli 

~~~U L um1~ m~nn~~;j Lth~~I[J~'"I:::~ n~~flt) lJl'!lfl~'111 n LU 'hl ~~ I.L~ n11i1~~t'lU'IIfl~'111 nfl'll n1ri~~1 
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~lJ~~m~nLtllJ1.h1l1m~lJtlJ~tl~'hJ~~~~tNu1 ,nu:; U1L'JrutJ1muj~11J111" (~~1"1JI11" In~ 
1JI:;1lJtltln'lltl~tJ1:;L'Y1I'\h1U (12° 12' N, 102°33 ' E) (J11~~ 1 .2) U1'111m~lJU1L'Jru'hJ~~~~tl-:JU1-:J~1:;ij 

~lJ~tJ1:;~n ru 800 Llin u.lJlf tJ1:;ntlU ~'JtJU1 L ~tl mffi'tfmfu.~:;U1tJ~ n'Yl"u. 'YllJ~'JtJ';lJ{llJln-:l m~ 
U1L 'J ru'hJ~1~~tl~fl1tJ'tili'm 1~U.~'lItl~ ~lJU m1LffilJiu.~:;'; IlJlJ1'Yl~m nnhl!1tJ L~lJ~ 1 ft1,j'ntl'tfmf 

, 

'Yl~mn1U1'111m~lJ nnJ'Yl~mntm~'Yl:;L~u.~:;'111tJlf~ 

~~tl~U1~~1:;ij ~lJn1 L\l"~1tl~~ L'lI11:;n1 1 ~~~~~t~h~ Lnu~1 L'lI11:;n1 u.~:; 1 ~~ ~1lJ~'J ~tl~ 1JI11" 

ltJu~u rlU LUJ~11J111 "~U1lJ';1lJLri1 ft1~fu LUJ~11J111"ij ili'lJn1 L\l",~ LYitl n L'lI1U1n1" 1 ~~ ~1lJt11 Lfltl 

utlLi t11LfltlL'lI1~i1~U.~:;t11Lfltl~tl~ (~~1"1JI11" ~~~'Yl:;L~ 

U1'111m~lJU1~~'JlJu1L'J ru1).J ~~ ~~tl~U1~~1:;LtllJ~lJ~tJtl).J't,x~ m1't.ftJ1:;LtJ'II f :l lJU1 W L'1IlJ 

m"j1 hJLn~ m~ ltJ't 'hl1~lJL~tl 't -n lJ~f) L1tllJ m 1~1 'hlu 1'111 tJ L~lJ ltJvh L~itJ~ L1tllJ~ffi L~itJ~ijtltJ1:;).J~ 

';lJ{llJi.lJU1'111tJ L~lJU1~'II\l"'tJ~~ 1).J11Cl 1.ftJ1:; LtJ'IIlJ1lJ~llJ~~lJ 1 ~1 lJtl n~1 nd~lJ~ul-:J~'JlJ'lItl~Ul'111tJ 
.-

L~lJtJ~ij ~'Jl).J ft 1,.r t1J 1lJn 11 LtllJU. ~fi~(u i 1JIt5'~1il n ~'J tJ 



Jll~~ 1. 2 ~tJ~~m~n~'lfl~1tJ1J1L')rulhnmJ~Ir;]n~ 4''l~1'~r;]n~ Jllf01r;]~1'tJflfln'fl'llh~LYl~h1rJ 
('"lIn maps. google .com) 

5 
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f,jCU"l,Jp 

lufII1u 30 U (YU'I . 2521-2550) U1L'JCU4'~Wr~1Jl11~ii~CU~1J~L~~tJlJlflfl~Uii 
, ...... ~...J I.... 0 .... 

f111 27.5 °C LLfl::;l-J~CU~IJl-J~~~"'LLfl::;1Jl1~~L~flmYl1nU 33.7 LLfl::; 21.2 °C 1Jl1l-Jfl1~U 

.J 
(Jl1~Yl 1.3) 

~flLUffiUL;;tJU~CU~IJi1L~~tJ'fl~LLIJlfl::;L~flul~"1u 30 U (~ . I'I. 2521-2550) 
I" ...... .J ~ ..J ......._ 

~U'J1 Lj.9tflUl-Jm"1f11l-Jl-J~CU"IJl-JL~fltJIJl1Yl~~ (26.5 °C) LLfl::;L"flULlJ~tJ~l-J~CU~1Jl-I 

.J .J .J 
L~fltJ~~Yl~~ (28.8 °C) (Jl1~Yl 1.4) 

fil11tJiyitJ~Y1fiLLfl~UnJ1CU~1~Y 
!', !!"I '" J' ~ .... f .J "'. ~ .1 .J 
IJl~LLlJllJ ~.I'I . 2521-2550 l-J"'J1l-J'I!U~l-J~YlDL~fltJ 79.4% LLfl::;l-JlJ1l-J1CUr.lUL~fltJ 

lJ1::;l-J1CU 4900 i1fl~ LlJ 1Jl11JlflU (n1l-J~ 'Ji1tJl-J~YltJ1, lJ1::;LYl 1'1\ YltJ) 1 Un11LL1J~~ ~n1fl'fl~ 

~u~~n~t"tJH'tJ1l-J1CU~1tJUl1m~flU<iI::;~1l-J11(1LL1J~\~ 2 ~~ \~LLri ~~tJU~~LLIJlL~flU 
~ ~~Jl1"l-J ~~ L~fl~'Jfl1"l-J LLfl::;~ ~ LL~~ ~~ LLl'l L~flU~ ~ 1'I~n1tJ~~~ L~flUL)..J~tJ\! (Jl1-n~ 

., 
1.5) ml-J1CUu1tJunm~flulu'Il'J~~~tJULLfl::;~~LL~~iilll1LYi1nu 728.2 LLfl::; 82.0 

i1fl~LlJIJl11Jl1l-J~1~U 

~1"fuml-J1cu~1~u~~mi1f11flfl~1~t1J~~LLl'lL~flu-n~I'I~n1m.l ~.I'I. 2551 ~~ 
., 

L~flUlJlfl1 fIIl-J -n. jI\. 2552 ii 1111 6031.1 i1fl~ LlJ 1Jl1 t"tJ 1 uL~flUnUtJ1tJuiiml-Jl CUU1 tJu • 
.J ... ... 

l-J1nYl~~ (1497.7 l-JflflLlJIJl1) (0.1 

... ... .J 
l-JflflLlJIJl1) (Jl1~Yl 1.6) 



I'--

o ~
 

o '" ~. I \ 
, \ , I 
I , , , , \ , \ , ) 

\ , C> 
,a

 
~
 

o o ~. 

s: 
.,. ~
 o '" N

 

t:>Q
) !!Ihuo~ 

. . · · · 

s: 
~
 

. .., 

.. · · · · · · · . o o N
 

o 

.: ~
 

2549 

2547 

2545 

2543 

2541 

2539 

2537 

2535 

2533 

2531 

2529 

2527 

2525 

2523 

2521 

-.:: 
~
 

~
.
 
~
 

-;:J -
r 0i:J 
~
 

fC
" 

ri 
;J

 
f;! 

11>" 
V

 

~
 

c 5S LD
 

N
 , 

.-N
 

LD
 

N
 

'Ii: 

1=-

~
 ~ r;T
 

;0-11> 

P ;J
 

~
 

€
: 
~
 

r 
-0Il>

 
H

 
~
 
~
 

.. ~
 

r;T
 

'@
';i' 

;J
 

-
1
~
 

!! 
fri 
Q

' 
;:r. 

;J
 

2 
~ 

v 
~
 

("
) 

-
1
~
 

1=-
r c; 

o 
~
 

0 
~
 

0 
~
 

0 
~
 

0 
~
 

00 
00 

~
 
~
 
~
 
~
 
~
 
~
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

(:)0) t!rn~m~ 

l'U
11t'llJ 

lH
lft;m

v'U
 

'lfllt'llJ 

,)l.W
1V

'U
 

n~'Hlt'llJ 

m
n

Q
lfllJ 

ihl'.Jlv'U
 

')'1(1 iI m
fllJ 

L
lJillV

'U
 

U'U lfllJ '" 
.-

~lJmYl'U1i 

lJm
lfllJ 

;:x: 
C> 

'$
 

;J
 

~
 

-.:: 
~
 

H
 
~
 

-;:J -r 0i:J 
~
 

f
~
 

ri 
iiJ 

f;! 
11>. 
v ~
 

c o L
{) 

LD
 

N
 , 

N
 

LD
 

N
 

'Ii: 

1=-r;T
 

~
 

-.". 
;:! 
~
 

;:! 
(iJ 

1
~
 

;J
 

~
 

;J
 

,
~
 

!! 
(ri 
Q

' 
;:r. 
2 v 

~
 

,
~
 

1=-r c; 



co 
i! c 

;J
 

N
 

L
.() 

~
 

t.{) 
~
 

N
 

~
 

~
 

-.:: 
t! 

~
 

-;:J 
"

.1'1.-5
2

 
ri 

-
~
 

("" 
("" 

l'U
l1

fllJ 
;J

 
IJ; 

~
 

n
.t.I.-5

2
 

a.
w

 

'co 
;t 

l'lt'lffim
v

'U
 

ri 
(iJ

 
;J

 
n.f'l.-5

2
 

, .. 
,;t 

~
 

~
 

"
7

 

'It'llfllJ 
~
 

,
~
 

i! 
n

.f'l.-5
2

 
..---
t.{) 

.. 
c 

t.{) 
n'U

V
1V

'U
 

----
N

 
0 

ii.t.I.-52 
t.{) 

-.:: 
nill1lf'llJ 

L
.() 

~
 

N
 I 

l'l. fl. -5
2

 
;t 

m
n

t)lf'llJ 
;I 

N
 

;J
 

t.{) 
("" 

C
l 

N
 

c 
iitj'U

1V
'U

 
.
~
 

~
 

llJ.t.I.-52 
,er ~ 

~
 

G
"" 

... 
~
 

"
7

 
lJ.f'l.-5

2
 

l'lt'lllfllf'llJ 
co 

;t 
"'P

 
(iJ

 
;t 

, .. 
llJlIlt.l'U

 
~
 

n
.l'l.-5

2
 

~
 

;t 
-a. 

(iJ 
::::S 

;J
 

.. 
,
~
 

~~~ 
~
 

lJ'U
 If'llJ 

lJ.fl.-5
2

 
;J

 
;t 
~
 

-.:: 
.. 

" 
~
 

(iJ 
~
 

fJ lJ flll't'U
 11 

, .. 
;J

 
1I.fl.-51 

~
 

H
 

,I
J
;
 

;J
 

h 

lJm
lfllJ 

!! 
~
 

-;:J 

;t 
l'l.V

.-51 
;t 

r 
-.:I 

-.:I 
;J

 
("" 

("" 
~
 

§ 
~ 

8 
8 

~ 
0 

~
.
;
t
 

~
.
;
t
 

'co 
a 

§ 
§ 

8 
~ 

i 
0 

a 
ri 

N
 

0
0

 
N

 
;J

 
N

 
("" 

N
 

-
("" 

ri 
ri 

,;t 

(tlMtl~at!) M.f"lttmln~ 
~
 

~
 

a.
w

 

(tYn,~at!) M
.
f
f
L
F
l
n
~
 

~
 

. 
L

.() 
co 

-
1
~
 

-
1
~
 

~
 

~
 

("" 
("" 

c; 
c; 



9 

.... 1 ,1' ... .J .t l' ... 
U1L'l CUul mU.J1J 1 ~111'1l-! fl'll~Hl'fl~ n11'1Jfl~'Ul ,n.nYl::;LfH Yim 1 1flU ~fl'l1J 

_:-.t .... _ .... ~ 

Ll'ltl 1::; I'IU1J1Yl::; Lfl'1J~~ ~ I'Il1J'!h~ Ll'lfl1JYi ~ 1'1'"1 n1t11JCl~ Ll'lfl1Jl-! n11 fill-! Llfl ::;fll'lfl~ "1~ 1'1 

l1J'!h~ L~fl1JYi ~~fll"'l-!n~ L~fl1Jn1niJl fill-! (n1l-!~Yln I'Ili'l ~f nfl~l1YiL1tJ) 



.. 
UY'fI 2 

2.1 th!l1!1L.ULL.::L'II""UtfUj (Mangrove forest and zonation) 

fl1~tJimtru!:~~~LLfl!:n1ni';l~"fl~~1"':::~fl~tI~~nru"'LLt.l,mllJlli~~.yh1~~1~11ClLLt.l~l;' 4 "'l,,, ~~~ 
(~~m.J1'"1 'UJn~~, 2536) 

1. Basin forest ~tlt.I"'l",u1"1m~t.I~fl~~"'riU~~LLc.i~~~1\.1'ki (Main land) li11~;'fu~."fil'lfl 
:: s- :: ,... ..I :: J' 

'"I1n~1"':::~fl~flm..nn t"'tJ~1"':::~fl'"l:::"'';l~Cl~~1ll'l1:::~';l~1'"~1'''!:~~'~~~~''' (Extreme high 

,::. ~ 1'''' - - ~ .. .... 1 s- ... ... .rt .t;'..IJ' '1.1 -.: • tide) ~"'1~~ LLfl::: ~"nJfl"'fil'l~'"I1n~1'"1"'~1n'"l~"'1 \.1flm~tru!:l'l~~ Woo/.,,"t.lflfJ ~u1"11t.1"'~'"1:::~ 
., 

inh"ru:::If~L~tJ n~"~~fl1~tJ (Epiphyte) LLfl!:~mt)flUfl~~1n 

2. Riverine forest ~tlt.I"II'l"'U1"111mfl~~fl~U1~';lru1~"II1tJ~~UJJ~11\.1'ki1 ~~"'riUtl1';l "':::~fl\.1ffi 
.,., ., 

.,,::: ~fl ~ 1U t"'tJ 1I\fu~." fil'l fl'"ll mj1.,,::: L~ fl~ ~~ ~fl tI'I tJnu 1.,,::: Lfl'Yh~fl~ Ltlt.lU 1!:~ 1 U 1"11 'l",;l 

U1:::nflU~';ltJli~~~nm1~'"I1cu~~utlJl';fl~{1~~~\l1nr;; 

3. Fringe forest ~tI~"II'l"'Ul"lllmfl~U1~';l ru"ll1tJ ~~.,,::: L~~~"'riU~~LLc.i~~~1 \.1 'ki\.1ffiU1~';l ru 
I , "' .. 

"111tJ ~~~ LtI~Lm:::"~1 '" 1\.1 'kit"'tJ 1I\fu~."fil'l fl'"l1 nU1"':::~flfl~ ~~~fl LLfl:::nU1.,,::: Lfl'Yh~fl~ LtI~ 

U1:::~1 \.11 nU1"11'l"'~fl~U1~';l ru"llltJ ~~'fl~ ~nl:::"~1 '" 1 \.1 'ki ~1"':::~~fl1'"1'"1:::'Yi';l~~,..~lru 
~......I J' ..I... , • ... l' .J ..I. :: J' , ::. 

"'';l Cl~ ~"'fl~'"Il nl'l~'" "'~ n~l';l~ ~';ll~ fll '" ~fltJ~ tJ n ~'J~lI';l~ ~';l fll"'~~1"':::~~''''~~~ '" L "'1"'~ 

li~~~l'lu1",u1"11'l",~nm1~'"I1CUL~utlJllM1 
~ -.1 ..I ,_ ...1 ~ ,::. ...I l' 

4. Overwash forest Lu"'"II~"'ul"lllmfl"''''flfJU1~';lruLn1:::~fln1 .,,~n"'1"':::~fl"'';l~'''~\.1~'''~fl'''1 

J' ,- - :: 0 1'~ .oJ l' l' .,,::: ~fl"~~~~ '" LLlJIfl."fil'lfl'"ll n n 1:::LL~fl~ LLfl:::~l"':::~~"'l lIIfi1lJJfll\.111l'4';l~ \.1 CU ~ n"ll:::l'41~ 

flfl n 't U'"Il nUl ~~ LtI,..c.J~ 1 ~li"'1fb.JL "'Ul"llltJ ~~~"II'l",;in n11~ '"I1CU ~~U tlJl~l 
,., !'l.t:' ~,., _..I - J' 1 .1 ...I ,., 

L"lJIl'l~~ I.J.J (Zonation) Lu"'flnh"ru!:l'l~I'\h"YlLn""~Llll'll::: ~u1"111mfl'" ~~fl~'"I1n1:::IIiIULLfl::: 

..I J' ~ • • 1s-... • -
~';ll~Cl"fl~n1n~M"fl~"'l"':::~fl (Watson, 1928) ~c.Jfl"'l \.1flnh"ru!:"'1~n1tJJ11l'lLL~:::"'1~ ~rI~"fl~IIiI'" 

n~,r~ ~';l1~ ~~~"fl~~11 ~~,..n ~';l1~ LLlJIn ~l~ ri,.. ~~'"I:::~~ c.Jfl ~fln1nJn nil LL"'';l~' lJI~"'1fb.JL ,..Ul"lllU ~fl'" 
., , ., 

flth~;IIiI~'"I~~~LL~U1~';lru~"II1U~~\.1ffiulnUJJu1'"1~~1IiI~1~1",Ul (~'l." fl'nmLLr'h, 2541) 1,..m1LLt.l~L"lJI 
... !'l.t:' ~ 1,k ,., ..I J':: , ~ l' ... .: 
l'l~~ l.J.J'fl~ Watson (1928) ~"'tJ 1I1:::"'ULLfl!:rI';l1~Cl"fl~mn~~~'fl~~1"':::~fl~1~11ClLLU~~" 5 ~'lJI "'~,.. 

L"lJI~ 1 LtI"'L"lJI~~n~1"':::Lfl'Yi';l~'YJn~f~ (Inundated by all high tide) ~~'"I:::'Wl'lu~,..~Ujth"ll,)u 
Lfl"'"II'l1lil1"'1 ;"'fl~ um1~tn~n1~1u1\.1'ki (Rhizophora mucronata Pair) 
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.J .J t I ~ ... tJ' 
L'~'Yl 2 L~t.lL'~'Yl~mJl'Yl:::Lfl'Yl')).JLl..Jfl).Jt.ll't.I~~Ult..mfll~ (Inundated by medium high tide) 

.... !,!_,:,.J , ... .: t.1' ' 
'Ylt.l~ ~'Yl'YlU ~t.lU1L')(lJt.I ",un U~).J'I,) (Avicennia alba BI.) U~).J'Yl:::Lfl (A. marina (Forssk.) Vierh.) 

fll~ (Sonneratia alba J. Smith) Ufl:::U;'L')(lJ;').J~~LUJ~I~:::mn~nI~tut~cU~t.lfl~ 
.oJ ~ .oJ ~ ,..I ... ~ .r . I ... , 

L'~'Yl 3 Lut.lL'~'Yl~nt.ll'Yl:::Lfl'Yl')).JLl..Jfl).Jt.ll't.I~~~I).Jun~ (Inundated by normal high tide) ~t.I 

.: ~ .r" , .... !'! _.,...I t.1"~. I 
L' ~t.I~ :::'YlU ~n~ nI~'t.lflfJfltJ1~~t.ll U t.lt.IUfl :::fl1~'YlU'Ylt.l~ ~flt.l1 ",un ~uN U~~ (Ceriops tagal (Perr.) 

, 

C.B. Rob.) ~:::\lt.l'l,) (Xylocarpus granatum Koen.) tl,)~1 (Bruguiera parviflora (Roxb.) Wight & 

Arn.ex Griff.) 

.J ... t I ~ .. t ..r .. ~ 
L,r;J'Yl 4 L~t.lL'~'Yl~nt.ll'Yl:::Lfl'Yl')).JLl..Jfl).Jt.ll't.I~~~~ (Inundated by spring tide) U1L')(lJt.l4I~U 

, 
tl') (Bruguiera spp.) ~:::\lt.l (Xylocarpus spp.) Ufl:::~I~).J (Excoecaria agallocha L.) L~t.llA't.I 

.J .J l' I" ... 1'.t ... 
L'~'Yl 5 L~t.lL'~'Yl~:::~nt.ll'Yl:::Lfl'Yl')).JLl..Jfl).Jt.ll't.I~~~~Ltlt.I'YlL~~ (Inundated by equinoctial or 

other exceptional tides) ~t.I{W'~'YlUtt.lU;'L')(lJ~ t~uri u1:::in~fln~~ (B. gymnorrhiza (L.) 

Savigny) ~~).J'Ylfl'Yl:::Lfl (lntsia bijuga (Colebr.) Kuntze) ~~flt.ltri'Yl:::Lfl (Heritiera littoralis Oryand.) 

~1~).JUfl:::~ln (Nypa fruticans Wurmb.) 

flth~ hn ~1).JtJ~ fII~ L~t.I;-fl C1 n Lnm nt.l~1 nl1Ul1 nn'fl~ L' ~~t.I~' t.ltJ 1 '111 tJ Lflt.lLn ~~t.I~~th~ h 

.. ~ 'I.\'''' !::. ... ..I... ".1 .... !'!_~ ., .r 
~~ Lut.lL ~ ~ ~111 Ln ~nl1fM~).J).J ~llt.1L'YlflflfiUlt.lC1~ nl1ul1 nn'fl~ L' ~'Ylt.l~ ~ ~t.lul'111mflt.l't.I (Smith, 

1992; Hogarth, 2007) L'Ilt.l 
, ~ 

1. fII,)l).Ju~n"I~'Yll~tr~4'tJn1tJfll'Yl'fl~~~U,)~~fl).J (Physical gradients) 1:::tJ:::L,)fll'fl~il1 

'Yl::: Lfl~Yi ')).J "l1 n U t.I') '11 1 tJ ~~ L;-1 tUtJ~ ~1 t.I t t.I'fl~tJ 1'111 tJ Lflt.l~ij r.J fl t ~tr~4'tJ n1 tJfll'Ylij I"I,)I).J 

, .... -I .. ..I ~ ... .Of.... .J..oJ .... fL ~ ., 
u~n~l~nt.l LlIt.I fII,)I).JLI"I).J 'lI~Lut.lflnu~~tJ~t.I~'YlI"I')U~).Jn11n1:::~ltJ'fl~'Ylt.l lJ ~t.lul'111tJ 

Lflt.l t~tJ~t.I{W' U"fl :::'1Iij~ t t.ltJ 1 '11 ItJ Lflt.l~I).J'1C1 L ~;'qJ L~U t~Ufl :::'Ylt.lfl~t~ t.l1:::~U I"I,)llJ L~).J 

~ U~ n ",~ nt.l L'Ilt.l ~t.I{1.lJLn~ n1~"l:::'Ylut~ t.lU;'L ') (lJ~ij 1:::~U I"I,)llJ L~).J ~1 ~t.I{W' U~lJ'Ylu1.~ 
'I ... .oJ....... .. ~ J:' 't.. .Of.... ..1..1 ~ 
~ t.lU 1 L') (lJ'Yl).J 1::: ~U fII,)').J LfII).J ~~ Lut.llflt.l fltJ1 ~ 1n r;J, ).Ju~~tJ'Yll~ n1 tJfll'Ylflt.l1 'Yl Lut.lr.J fllJ 1 

..I ~ 't.1" ... ..Itl::'" ~ , ... 
"l1 n 1:::tJ::: L,) fll'Ylt.ll'Yl::: Lfl 'Yl,)lJ '" un ~fll'Yl ~t.I'Yl rflfl n'll L~t.I 1"1') IlJ Lut.ln 1~-~I~'fl~ "t.lUfl::: 

i n~tu:::'fl~ L ~fl ~t.lfll~ ~~ r.J fl"fl n11n1:::"lltJ'fl~~t.I{1.lJ' t.ltJl'111 tJ Lflt.l t~ 
2. m:::u')t.lnI fVl ~ U 'Ylt.l'fl~i~ fII).J~'1I (Plant Succession) nlnJ11 nn U t.I') L' ~~t.I{1.lJ' t.ltJ''1IltJ 

~ , 
Lflt.l~llJ ,1Cl U~ ~~ t ~ L ~t.I~~ n 1:::U')t.ln 1 fVl ~ U 'Ylt.l'fl~ i~ fII).J~'1It t.lu"fl:::it.l t~ t~tJ LhJ~ 1 n ~t.lf 

'hlLijn~1 (Pioneer species) ~t.lfl~U;'L,) (lJ;'lJ'1IltJ ~~ Ufl:::u,nLUJ~1 t~uri n~).J'llJu~lJUfl::: 
'hlfll~ ~~ij I"I,)I).J~').Jl1C1 t t.lnl1n nLnu ~t.lUfl:::~:::nflt.l ~~Yil t ~Ln ~~t.lLflt.l~fl n t ~,jtj1L')(lJ'hJ 

'1I,tJ~~Ufl:::UlnLUJ~, tl~L'llJl"l:::Ltlt.ln~).J~t.I~Ln~nI~Ufl:::~t.I~t.l1 ~~llJl1()~t.l1.~ 
~t.I~ ~",t.lt t.I'fl~tJl'111mflt.l 
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3 . m~~U~tJtJ~LUfl.:JYll.:Jn~rul ru ~lt.l~YltJI 

Unn{)'~!l~~~tJ'J ~"II (;1~tJ~'1 tJU1"1!ltJ ~fltJ 

(Geomorphological change) ~!ll"'l~.:J~fl[;]!lm~ 

~ .... ~ ~.: .l' 41 '" d... __ 
n ~:::~t'ltJ1Yl::: ~fl ~fl :::~::: ~UtJl Yl::: ~flYl ~ rn.J ~.:J"IItJ~ tJ!l.:J"'ll nlll'J::: lfl n ~!ltJ "l!.:J"'l:::l-J ~ fl [;]!l"lI'J.:J"I!'J (;1 

"II!l.:J~tJ~1m tJU1"1!ltJ ~fltJ (;1fl!l ~"'ltJ!l1"'lYil1,x ~~ tJr.J ~"II (;1~tJ~'W\ntJ1u~r!l~ mn~!ltJL'il1urJ.:J 
J:'~ , .. J'il" 
~ltJ~tJ"II!l.:J~~tJ~tJl-Jln"lltJ~ tJ(;1tJ 

~1~1U m ~~ U.:J ~ "II (;1~tJ~1l.J'1 tJU 1 "I! ltJ ~fltJ"II!l.:JU~:::~ Yl Pl1 YltJ!ll"'l~ FI'J 1l-J ~~(;1 n tJl1~ ntJ 1 tJ~[;]fl:::~tJ~ 

( t'li1Yl ~mtn~n'J , 2541 ) ~"IitJ 1 tJU1"1!lmfltJ~.:J~r5' ~~tJm~1 YiU n~l-J1mn.:J nl.:J;tJ!l~1 tJU5-~r.J ru5-l-J"I!ltJ~.:J 
"II!l.:JYl::: ~fl ~Lfl :::U l n ~iJJ 1 ~ ~ L'nll-Jl ~iltJ~ "II (;11~ L~t'lm~fl :::~'J ~'JtJJi'ltJ1 tJ~ ~"II!l.:Jlh ~i1tJ~ '!I (;11~ (;1:::\JtJ 1m UN 

L~fl:::1~c.h~ (;11l-J~1~U 1tJU1"1!lmfltJ~.:J~r5'~"IIi.JYi~ ~.:J~r5'~~.:J.:Jl ~.:J~r5'~(;11.:JL~fl ::: ~.:J'v1r5'~t'l(;1fl YiU1~~ 1 Yi 
~ " " 

~~fl::: 1~ ~~t'li.J;tJ!l~1 tJU5-~ 'J ru1i.J"I! 1 tJ~.:J ~ ~ ~;-1l-J l ~1tJ 1 tJ(;1!ltJn fl1.:J"II !l.:JU1"l!ltJ ~fltJ"'l :::YiU n~i.J1mn.:J n1.:J 

m:::"'l1tJ!l~ ~~fl:::~ltJ1 tJ~ ~"II!l.:Jul"l!1mfltJYiu1~ (;1:::\JtJLLfl:::1mu~.:J (;11l-J~1 ~U ~~[;]1tJu1"l!1mfltJ~.:J'v1r5' In 

tJf'1U'11nnl-Jn"l! ~.:J~r5' (;\11 (;1 (;11~~fl :::~.:J~r5' (;\ n ~:::~YiU n~l-J1mn.:J m.:J;tJ!l~1 tJu1~'J ru1i.J"l! l tJ~.:J ~~ YltJ ~ 1.'1 ~;-1 

i.J l ~1tJ1 tJ"II!l.:Jul"1!1mfltJ"'l:::Yiuhl(;1:::\JtJ~fl::: 1i.J"tUN ~iltJ~tJ ~.:JJtJ~.:Jt'l1l-J 1 ~tlt'lrUllntJ1'Ji.J1~~ 1 u1~'J ru5-l-J 

"l! l tJ ~.:JYl:::~fl ~Lfl:::U1 mLi-lJ1;.:J d~JtJu5-~r.J ru~~J1 Yl :::~flYi'Jl-J djtJU~:::~1t'l 1 l-J 1 ~tlYiu1~ ~t'\l-J ~fl::: 1~ ~1Yi;.:J ~tltJ 
" 

1" - 0 J' " i' ~ J'''': 1 ':"i' J' ,~.... ~ ..,,, ,,~ 
l-J~untJ1"l1tJ!l~ ~~tJ ~tJU1.:JYitJYl!l1"'lYiU l-J ~n.:Jn1.:J"IItJ!l~ ~tJU~~'Jru~l-J"I!ltJ.,.:JLLYltJ tHH"II l l-J1ln 1 tJ ~tJ 

(;1!ltJnfl1.:J"II!l.:JU1 "1! 1mfltJ"'l:::YiU 1i.J1n.:J m.:J hl ~'J ~fl::: 1muN (;11i.J~ 1 ~U ~ 'J tJ~1 tJ 1 tJt'\ ~'lI!l.:Ju1"1!1mfltJ;.:J , 

.\rl"'lIrJ"I"· .... ,. 

~ , 
'l::~uu1~'1f1ht1~ 

'---_---;-__ --1 . __ ... ___ ... _ ••....... __ . ___ ._ .•. ___ .• __ 

1l1YiYl 2 . 1 ~"11 (;1~tJ~'W"II!l.:JU 1 "1!lmfltJ1 tJu~ ::: ~YlI"l1 YltJ ( ~tJ~ mn1tJ\Jl~Lfl~ ~tJ1YlrntJImU 1"1!1m~'U~ 
, 

1 mi.JYl1YitJI nTYl1.:JYl:::~fl~Lfl:::"I!1tJ~.:J ) 
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2.2 "'1tr""1l~'II1nl\/l~ (Dynamics of leaf litter) 

'YH'l~(Jl'tl-:J'IIln~'11 (Dynamics of litter) ~tl n1:::U'JUntntl-:J'Iln~'~Qn~~UL~tJUtl~lntJLU 
.... 'i'''' ..J 1:'''' ... '" ..J... J' , .... 

1:::UUUL'J jI\ ~~m.J ~'Jl~ LntJ'J"Dtl-:J nUnt1~~UL'JtJU'tl-:J ~lrutlU~f'l:::fil~tl1~11Yl Ln ",,\UlltJ ~U1::UUUL'J jI\ 

LU~¥tl~1 nu ~1 fUtlUL~tltl n L'II "'~tl~L uunUI nt jI\ ~f'l:::fil ~tll~11~tl~L U~UIil::Q n LU~UULU LtlU~'Jf'l 

;'Jlll~~ LI)U~::~~tl~L U~'JU~I-:J1 'tl-:J~' ujtl~'JU~I-:J1 'tl-:J~"II~~ ",i'J-:J~flU~1 n ~u~::n f'lIU LtlU'I1 n~"II 
..J , J'., ..,::.... I..J ~ ...a..... 1 • 1 ' 
Yltl1JUU~Uul (Litter fall) ~f'l-:J~1 nUU'IIl n~"II'"l::Q nLuf'lUULlJUfil ~tl1~11"U\l1::UUUL 'J jI\~f'l::lJf'l "'uf'ltltJ 

~\1fUtlUL~tltl n I'll "'tltln~U11Ul nt jI\'"ll n ntnj'1'L1l ~ L~ui (Jl1~~1 ~U (Litter consumption)~f'l:::nf'l1nnt1 

~tlU~f'lIU'tl-:J'~UYl1U (Litter decomposition) '111n~"IIU1-:J~'JU~tl~UU~Utl1'"lQn,jltltln1u'"lln~'J~U 
'i' ~ -- .. :: "'..I...J .. (Exported litter) ~"'mlJUt.Jf'l~I'"llntlYlfi~f'l'"llnn1:::~~f'l~~ffin1::~~Ul~f'l:::'111n~"II ~Ul'4'JUYlL~f'ltl'"l::~n 

~::~~tl~UU~'J~U (Leaf litter standing stock) ~f'l:::'"l::Qn~tlU~f'lIULUL'Jf'lI~tl~1 (Twilley ~f'l::"N::, 
, ..J 

1997; Hogarth, 2007; Utrera-Lopez ~f'l:: Moreno-Casasola, 2008) (lll~Yl 2.2) 

mrultn".1n~. 

'i:"'t1ilJltf~U1~tI 

.. ..I 0 

.1nv.1IYl\1ntl1t1t1n 

'lU'"l1ni:i'l~tI 

.j .. ..J, ,..J 1:'.a'" ..... '". 1 ~ 'I ~.~ ..J J 
L Utl-:J'"l1 n'lll n~"IIYl1')~~f'lUYl'"l:: L "Dl \l ~ f'l'J (Jl' tl-:J"II 1 n~"II~tl-:J "lJ1:: ntlU LlJ U'II 1 n ~U u.J~ 1 nYll'!"'I-3'"l:: 

... '. ~ ....I "..1. ' .., .. 
~c.Jf'l(JltllJ1~IN'tl-:J"IIln~"IIYltl1J ~Ul'4'JU(Jll-:J1 'tl-:J~f'l'J(Jl"llln~"II (Flores-Verdugo ~f'l::"N::, 1987; Bunt, 

1995; Utrera-L6pez ~f'l:: Moreno-Casasola, 2008) (Jlf'ltl"''"lUntrn~UL~UU''lfUtlULLf'l::fil'ltll~11 
0-

IlltJ L U1::UU\lL'J jI\ ~-:J~Unt1~ m~tl~f'lt) (Jl' tl-:J 'II 1 n LUWtl~l-:J f'l::L~tJ ",~::y'h L ~ L'1 L ~ O-:J nt1~~UL~UU'tl-:J 

"lfutlU~f'l::fil ~tll~11~tl~IlIU L U1::UU\lL'J jl\1.~~ 1 n;u tl~ 1-:J hI) (Jll~~f'lt) (Jl' tl-:J"II 1 n LU~L UU1"111t1 Lf'lU 
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U~ L~fu~." fiYifl~'l n m 1~~M'IIfl~~'l"':; Lfl vi'l 't ~'II'l n 'tu 'hl~fl~U~~~ l.hfl'l~ ~ nu'l L ;'l~1flU'lflfl n hJl~ 
L'liwl~ (Alongi, 1998; Hogarth, 2007) 

~'l~~~tJ~~ m~nYifl1' lJl'llfl~'II'l n 'tUhlL ~U'l'll'ltJ Lfl~rifl~~,J'l;1u~ 'W MflU ~q).J n~'lI'l n 'tU'hl~fl~'t ~ 
~')~~h~1 'IIfl~Yifl1'IJl'llfl~'II'ln'tu'hl L'Ii~ ~'l~~~tJ'IIfl~ Twilley LLfl:;~ru:; (1986; 1997) ~~m~nYifl1'IJl'llfl~ 

'II'l n 'tUhlL ~U'l'll'ltJ Lfl~1.h:;L'" fII£Il~f"fl u..i;'m LLfl:;U1:;L." fII Lfl n'J'l t'lfl1 ~~ 'WL~vi'l m1~n~ 't ~~,)~'IIfl~'II'l n 

'tu'hl~~nu;''lIl~ ~'l~~~tJ'IIfl~ Utrera-L6pez LLfl:; Moreno-Casasola (2008) ~~n~Yifl1'IJl'llfl~1'ln 

'tu hlL ~U'l'll'ltJ Lfl~U1:;L'" fII Lii n;Ln ~'WL~vi'l m1~ n~ 't ~~,)~'IIfl~'II'l n 'tu'hl~ ~ nUfltJ£Ilfl'ltJ LLfl:;~ nu;''lIl" 

Li1~1A'~ i1LY;tJ~~'l~~~tJ'!lfl~ Imgraben LLfl:; Dittmann (2008) ~~n~Yifl1'IJl'llfl~'II'ln'tuhlL~U'l'll'lmfl~ 

U 1:; L." fIIflfl£ll LIJl1LfltJ LYh,r~~ MflU ~q).J'II'l n 'tu'hl~fl~'t ~~')~~h~1 '!lfl~Yifl1' lJl'!lfl~'II'l n 'tuhll~ Lnflui~~).J t'I 
1~ LLri 1'l n 'tu 'hl~h~~fl~ ''l n 'tu'hl~ ~ nu;''lIl ~ 'II'l n 'tu 'hl~ ~ nUfltJflfl'ltJ LLfl:;'II'l n 'tu 'hl~£Il:;£Il).JU~~~~~ 



15 

"'1 .... ' , 2.2.1 '!f1n ~\J ,.,,,,'H'MtnJ (Leaf litter fall) 

11n~1~h"l~fltJ (Litter fall) ~tl ~'ltJ'lIt:l"l~1 t~uri LtJ ~"lriltJ Ufl::~'ltJatJ";tJfy11J11UUfl::~~" 
, ~J'., ... ~" .: .. - .!It.J" ... ::'.1 ... ...J ... 1:'_ J'" ,.J .. 

1'Nfl"l \l YitJul 11 nYi'll'Yl1'l"l~fltJtJ""I"l""l t'I LlJtJl'l'ltJ~tJ"l'lltl"l ~fl ~fl lJI'lItJu~~1J~'YlYi'll~T 1"l'lltJ ~tJ'1I'l~ L 'lfll~lJ~ 

" nJ...... ... ,,1t ...J..., ~ _... 0 

~tJm 1::UJtJ~fl~fllJl'llt:l"l11nYi'''"I:: ~'1Im·::tJ::'Yl~ IJIl'l11tHtJflt:ltJ1tl"l1tJ11nYi'll (Litter trap) Ufl::'Yllm1 

LntJ11n~1~t:l~LtJn1::tJ::1tl~fu'rJn1 2 itJ"I\f~1t:l 1 L~tltJL~t:ltlt:l"lntJ'WL~Ln"mffit:lu~fllU'llt:l~11n~'lI 

Jl1ULtJn1::tJ::1t:l"lfu11n~'lI (Sasekumar Ufl:: Loi, 1983; Amarasinghe Ufl:: Balasubramaniam, 

, ...I __ #" .. 1 .... ..J It::' I ... 

1992a; Twilley Ufl::;"ru::, 1997) UJt:lYi""l11rult:l"l"u1::nt:ltJ'lIt:l~11nYi'll'Yl1'l"l~fltJ'Yl~~~"""I::;YitJ'lI2.J'ln 

" ~.i:'.!It ... I ...J.....~ .t''' • ~ ... ...J, ,::. 
~tJ LJ.JLlJtJt:l"l"u1::nt:ltJ~ln'Yl~"1"lt:ll""1~ ~~lnCl"l 90% 'lIt:l~u1~lru'lnYi''Yl1'l''l~fltJ'Yl~~~'' (Flores-

Verdugo Ufl::;"ru::;, 1987; Bunt, 1995; Utrera-L6pez Ufl:: Moreno-Casasola, 2008) Un.Jlru'ln 

LtJ'hl~h~~fltJ~""I::nflIU LtltJ~'ltJ~"liA'tJ~~1 ~ ClJ~""I::;L;I~Yifl.r 1JI'lIt:l"l11 n LtJ'hl ~t:l ttJ 

• ~ " ~ "...J , ,,,., , _" ' J'...J t J' '-."1-
U 1~ 1 ru11 n ~tJ ~~'Yl1'l"l~fl tJ ~ tJ ul1 1 t1Lfl tJt:l 1 ""I U!J1 n IJIl~ ntJ ~ tJUlJlfl ::;YitJ 'Yl "U'lI tJt:l~ n tJu'l 'IU 

, ~ 

~~LI.'l"t\'t:l~ L'tJ fl~tJ1::L'Ylfl'\ n1nh~'lIt:l~~I'Yl::Lfl LtltJiA'tJ LtJn11~n~I'l1t:l"l Amarasinghe Ll.fl:: .. 
...J~ ... ... " ., ...J. I ... _ , .~ 

Balasubramaniam (1992a) 'YlI'I n~1 ~fl ~fl 1JI'lI t:l"l 11 nYi'll ~tJul'l11U LfltJ'Ylu1::: L'Yl M11fl~ mYitJ'llu1~1 ru 

'lIt:l~"IIl n LtJ'hl~h~~fltJLtJtJ1L'l ru~fl~~,,'hJ~1 (5.2 ,;WLrln UlJ1fiU) ij f8il~1 n ntJ1 tJ1L'l ru~fl~~ltJLtJ'lIfl~ 

Ll.tJtJ~tJ (4.4 ,;wLrlnulJlfiU) "'lI~ ulJln ~1~'lIfl"lUn.Jl ru11 n LtJt,J~h"l~fltJ~~nfll'l~fll'1 LiltJ~fl~I'11n 
m11~fu~'YltiYifl'llfl~ m1Yi'l~ n"l'llfl~~I'Yl:: Lfl~ UlJ1 n ~1~ ntJ~~ ~ fl L ~~~~fl~~tJ~;j n 1,.,.,~tJL~UtJfil ~t:ll~11 

~t:l~flIULtJ~tJUlJ1n~I"lntJ 
• ~ " ~ "...J , ,,,., J' ...J .. ~.t'... ... ... ... ", 
u1~lru"llln ~tJ ~~'Yl1'l~~fltJ ~tJul'l11t1LfltJ'lIfl~YitJ'Yl~tJ"l ~"'"tJfl'YlfiYifl'llfl~1J~flln1f1'\ ~tJUlJ1fl::; 

~~ mfl Ll.lJ1n ~1~ ntJ~"l ~fl L ~ijt11~1 ru11n LtJW~i'l~~fltJLl.lJln ~1"l ntJL tJ1t:ltJU LI. tJ'l t U~'lIfl~t11~1 ru11 n 

" ~ "...J , ,...J~ .t' ~ ... ... " J'...J .... ~ ...J",.J 
~tJ ~~'Yl1'l"l~fltJ'Yl ~"''Ilnm11'1n~l~fl~fllJ1'l1fl~11nYi1 ~tJtJl~YitJ'Ylfll'12.Ju1~lru~ln'Yl~" ~tJ 1 '1I'l~~~ 

(Unimodal seasonal pattern) L'tJ t11~lru11nLtJt,J~i'l"l~fltJLtJU1'l11mfltJtJ1:::L'Ylfl'\~tJltl'lil'lnil ij 

t11~lru~ln~~"LtJ''l~~~~tJ (L~fltJfitJ'lI"~n~L~fltJL~~UtJ; Leach Ufl::; Burgin, 1985) t11~lru11n 
" ~ "...J , ,,,., ...J ... ... t ... . I ...J., .... ~ ..I",.J" ~", 
~tJ ~~'Yl1'l"l~fltJ ~ tJul11t1LfltJ'Yl'l"l~'l" flntJl'll u1::L'Yl fI'\ ClJ., tJ ~lJ1~1 nml n'Yl~" ~ tJlI'l~ q~ ~tJ ~~1'l~ 

... ~ ........ .!It 
(Lt'lt:ltJl'l"l~I"~Cl"lL"fltJntJU1UtJ; Mokolensang Ufl:: Tokuyama, 1998; Mfilinge Ufl::"ru::, 2005) LlJlJ 

iA'tJ ~1flfll'1ijt11~lru~lnLtJ~fllU''l''l~~ (Multimodal seasonal pattern) L'tJ t11~lru11nLtJ ~ 
, " ., ...J... ....1 ~ .... ~ ",.J'" ........ 

~fltJ ~tJul'l11U LfltJ'Yl1~1111'l" u1::L'Ylfl'\~1 Lfl L'DU ~un.Jl ru~ln ~tJ'1I'l~ L"fltJUJ~UtJtN L"t:ltJ~ QtJ1UtJUfl::; 

L~fltJfitJ'lI"~ n~ L~fltJ~~fll";lJfi (Othman, 1989) t11~ 1 ru11 n LtJl,J~i'l~~fltJL tJUI tn"l n1~LtJ L~ n 

4'~~.r"lJIf~ ijUn.Jlru~ln LtJ''l''l~ ~ Ll.t\'~ (L~fltJ~nl1"~ n"l L~fltJijtJl"~) nfll~~ ~~tJ (L~fltJn1nfJl "~n~ 

L~fltJ~"l~1 ,,~) Ufl::;tJfllU~~ ~tJ (L~fltJYi ~ fI'\~ mutJn~ L~fltJfitJ'lI"~; Ml!J'Ylfi 1JruU:::L'l1ftjtJUfl::;fiillJ1tJ 

~~~~ , 2541) LtltJiA'tJ ~1~fuun.Jl ru11 n LtJ'hl~i'l"l~fltJ~ln LtJ''l''l~~~lJ~1fl~ ~ LtJ'hlh~L tJLUI~~H!lJ 
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!"I ... ..J.... , 
fll'"1LuW~aUJ1'"11ntUJ).J1~).J'Ufln1:;U~iUJUNYl~"r.JltJ (Mokolensand U~:; Tokuyama, 1998; Mfilinge 

" , J' ' 
LL~:;"'ClJ:;, 2005; Chen U~:;"'CU:::, 2009) U~:;UnJ1ClJ~I~tJYI~n~-.l).Jl).JlnLtJU1-.l~tJYI (Sukardjo, 1996) 

UIJlL tJYll-.l nflu ntJ tfhn ClJ'1 n LU'hl~ 1'J-.l~~tJ).J 1 n L tJ'Ii'J-.l ~ ~ U~-.l~ffi ~ ~~tJ L tJL '11 ~ ~-.l U~~ fll'"1 LiltJ~~).Jl 
• ~ ~.... t' ... ..J .... I.-

'"11 nt1Ylfi~~'lIfl~~ClJ~1Jij (Othman, 1989) ~~fl~'"ItJu1).Jl ClJU~:;n11 ~~~ L'JtJtJ'lIfl~tJl'"1"'Yl).JtJfltJ (Lugo 

U~:; Snedaker, 1974) 

tJtln'"ll nCill).J1ClJ'1 nLu'hl~h~~~tJfl1'"11~rut1Ylfi~~).Jl'"11n t"'N~11-.l1h L'litJ ~tJ~~,r1 ~""fl~ 
• J: J: ~.':' 'J: ~.':' il J: ... J' ..J 1.-... • J: 
~1~tJ fi1'Jl).J~-.l'llfl-.l~tJlJ.J "''J1).J~tJ1UtJtJ'lIfl-.l~tJlJ.J L tJ~tJ Ll-Jfl~tJYlm.ll~""fl~~I~tJU~:;fi1'Jl).J~~'fl~ 

J: ~.':' ...: J' .J ~.\, ..... I'! ~ ~.,:,..J, , J' 
~tJIJ.JL~).J).Jln'lltJ'"I:;~-.lr.J~ ~1II).JunJ1ClJ'ln ~U IJ.JYl1'J-.l~~w·J1n'lltJ (Bray U~:; Gorham, 1964; Woodroffe, 

1982; Sukardjo, 1996) UIJlLtJYll-.lnfluntJ ~flfi1'Jl).J~tJlutitJ'lIfl~~tJ'hl).J1nftJ'"I:;YhL~Ltt1tJtJfl"'fl~ 
J: ~.':''''' .. ~.J ~.\, ..... I'! ~ ~.,:,..J, ,I.-
~tJlJ.J).J'tJl"L~n,~~-.lr.J~ ~lII).JunJltu'ln ~U IJ.JYl1'J-.l~~tJtJfltJ (Chen u~:;"'ClJ:;, 2008) 
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2.2.2 n1,.!ill!l •• 1!1'!f1nlu'l,r (Leaf litter decomposition) 

mffitnJ Ml,)tJ'lI,) nYl'll LthJnflLn ~') ~ t1J 1 tnJfl ",1.J~tltJ fiI') ftJtlt.l~ ~!:iuJtl~1 t.lvJ"tl~'lI,) nYl'!l d~lt.lrh'll 

fiI') ftJtlt.lL"'tltl n L'lI;' ii n~~u~ L ut.lnflLn ~ ') ~ t1J~l1 ') 10X Ln '" m nU~t.lL~tJt.I"tl~ fi') ~tl')~,)11l')tJ 1 t.l1!:tJtJilL,) ~ 
(Bosire ~fl!:filru!:, 2005; Silva ~fl!:filru!:, 2007) m1~m~tlmffitltJ~fl')tJ'lI')nYl'll1t.1~,)t.lm;jtl~t.I,,!:H~~ 

tJ1,-,'lI,) nYl'!l~l1,)",) n ~'),htJL t.lfltlt.l~n ~')"t.I') '" L~ n L ~tliltl~ nt.l'W1oXi ~1~,J,) ~t.lL'') L1.J1 t.I~~tJ1'-''lI,) nYl'!l 

~fl~" ') n~t.I~~ ') ')~ ~~tJ 11,'lI ') nYl'!ltJt.I~') ~t.I~fl!: LntJ ~~tJ 11,'lI ') nYl'lld1 t.I~lJi fl !:'Il')~ L,) fl ') ~ lJi')~ nt.l 
.. 

(~')tlth~L'Ilt.l Ashton ~fl!:fPlru!:, 1999; Moretto ~fl!: Distel, 2003; Ananda ~fl!:fPlru!:, 2008) ~')~t!n 

"tl~'') nYl'll~ L ~~tl" ') n m ffitltJ ~ fl ') tJ 1 t.I'Il')~ L,) fl ') lJi')~1 ,,!:~ mj,) L1.J1-n t.lm1~ ')t.I ') ru~ ')t1 ~ 11 n11tltltJ~ fl ')tJ 

"tl~ 'lI,) nYl'!l t"'tJ 1 ~ fiI') ')),J i ),J-A't.lfi1!:~~')~uhn ru "tl~ 'lI ') nYl'!l~ L ~ ~tl1 t.I~~tJn,'lI,) nYl'll ntJ,h~ L,) fl') lJi')~1 
, .. 

~,)tJ~),Jm1(lI"lCltltJ~tJtJ negative single exponential (Olson, 1963) Yin~),Jm1~~il 
-Kt 

Yt = Yo e 

Yo ~tlL1.JtlfL;t.If~l"tl~'')nYl'll~~lft.l Yt ~tlL1.JtlfL;t.I~"tl~'lI')nYl'll~m~tl~fl~"')m,)fl,) t (1't.I) ~fl!: K ~tl 

i),J1.J1!:~."t"tl~ 111') M~~1tJt1 ~11 n ')ffitltJ~fl')tJ"tl~'lI,) n~'11 m1~mn n1ffitltJ~fl,)U'lltl~'lI,) n~'!I~1~ 

tltl~ L~1LflU t",u Mackey ~fl!: Smail (1996) m1~m~nn1ffitltJ~fl')u"tl~'lI')n 1u'h.Jl t.lth'll,)ULflt.l1.Jr.:L"'~ 

),J,)LflL~Ut"'tJ Ashton ~fl!:filcu!: (1999) n11~m~nn1ffitlu~fl')u"tl-:J'lI')n1tJ'h.Jlt.1th~u~t.l1.Jr.:L"'~~~t.I 
t"'tJ Alhamd ~fl!:filru!: (2004) LUt.llft.l ~')~fu~fl~~~'IItl~'lI')n~'II~h~~~t.I~~t.lth,,!:1.J1!:ntltJ~')tJ'!I')n 

1uurLut.I~')t.l1~~~~"!:~ntltltJ~fl,)uL~~')un~')~')t.I~t.l1 '!Itl~~'!1 L'Ilt.l ~~ l1n LUt.llft.l (Mackey ~fl!: 
.. 

Smail, 1996; Middleton ~fl!: Mckee, 2001; Oladoye ~fl!:filru!:, 2008) ~~,rt.ln1ffitltJ~fl,)tJ'!I')n1uur 

~~n~fllJitlYifl1'~"tl~'lI')n~'!I),J')n (Twilley ~fl!:filru!:, 1997) .. 
n1 nj tl tJ ~ fl ') tJ 'lI ') n 1 U Lm t.I th 'II ') U Lfl t.I ~ !:L~fu ~." fiYi fl" tl ~ n11Yh),J" tl~~ ').,,!: L fl L U t.l1.J 1!:~ ') 

t",u LllYil!:1 t.I'Il')~ ~1n'lltl~ nflLn m1tltltJ~ fl') tJ'lI,) n 1uur L ~tl~" ') n'll,) n 1u 'W'~ ~ n~I'Yl !:Lfll'i')),J"!:~ nl1,) 10Xn 
• - .... ...J :: ~ l' II II ~ .1:' l' 

'!It.I,)I"ILfln~fl!:~,)Hlt.l'Yl1U'Yl~')),J,)1Clfl!:fl,)tJt.I') ~'" (Dissolved organic matter) ~t.I'')n ~u u..J"!:~n'll!:~,)~ 

tltl n L1.Jritlt.l ~fl~",) n~t.I~,)1~t.I.,,1u1 t.I~')t.I~'W~')),J,)1Clfl!:fl')tJ~') L~ (Undissolved organic matter) ,,!: 

~mjtltJ~flltJt"'tJ,~t.I"'1m1tl~1t.1~t.I (Boulton ~fl::: Boon, 1991; Robertson, 1988) ~~l11\~'')n1uur 
1 t.l1.h'll ') tJ Lflt.lnt1 ~n n11tltltJ ~ fl,)U ~~ 1 t.I'Il')~ ~1n ~~dn11~ m~nt1 ~n n11tltlU~ fl') U'll,) n 1u U!,~ Dick 

~fl::: Osunkoya (2000) ~fl::: Imgraben ~fl!: Dittmann (2008) U~YiU~')t1~11n11tltlU~fl')unWB1n 

1tJ'h.Jl t.lth'll,)u Lflt.ltJ1L,) ru~~ "'ffi~')~:::n 111,)~~ n~')t1IJ111 n11tltltJ ~fl ')tJ"tl~'!I,) n 1uLJ.Jl t.lU1'!1')U Lflt.ltJ1L,) ru 

1" I _.-I ......J...... ~... ..J t I ~ l' I 

1'11t.11 t.I'IItl~ ~~ t.I"'t.I L t.ltl~" 1 nU1L ') ru'YltlfJ ~ M),Jt.l1":::),J 1:::U::: L,) fl1'Ylt.l1'Yl::: Lfl'Yl,)),J ~"'t.l1t.1m 1 
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.,., J' .,. -'i' - ....!II. iJ'" ~.J. t 
tl~11n1ffifltJ~flltJfl1~'tWU~CU~1J~~"'tIL~YiI::~CU~1J~'tl~"''ULlJ'Utln ~~tJ~'U~Yl)J~fI "'tJ~N 

I ... ... .... ....J....J .!'.., I ... 

~fln~nn~'fl~'fI'UYlffiYlLntJ')'1Ifl~nUn1ffitltJ~fnmltwnnYi'l! (Witkamp , 1996; Valiela LLfI::~CU:: , 

1985) LL"flth~ hl1 ~1~U~"uJ~ n11~n~ R,)I~i~l1'Ul1::W)I~~~11n11titltJ~flltJ'tl~"lI1 n LULlJnU 

~ CU~1Jij,tl~ ~'U 

'Ufln~lne~~l1n1ffifltJ~flltJ'fl~"lIlnLu'hlu~~'Unu'I!il""fl~"lIlnLu'hl L'Il'U n11~n~~~11n11 
tifltJ~flltJ'fl~"lI1 n LUUJ'1 'U1..h'l! ItILfI tnJ 1:: L'Yl ~flfl~ L~1LfltJ'fl~ Robertson (1999) YiU~I~~11 n11tifltJ 

~flltJ'fl~'1 n LU LL~~'Yl:: Lfli1 "1~ 1 n n~l~ ~11 n11tifltJ~ flltJ'fl~ '111 n LU tn~ n1~ LLfl::~::\l'U ~1~fh ~U 

n11~n~~~11 n11tifltJ~flltJ'tl~"lI1 n LuUJ'1'U1..li'l!ltJ LfI'U1..h::L'Yl ~~1 Lfl L;tI'tl..:J Ashton LU~::fllCU:: (1999) 

YiU~It1' ~11 n1ffifltl~flltJ"lIln LU~I'3'Yl::LfI~1 n n~l~ ~l1n1ffifltJ ~flltJ'tl~ LU tn~ n1~ LU L~ n LU tn~ n1~ LU 

L ~ rU LLfI ::LU1..h::i n "'fl n LLM ~1~fll ~U LuwA''U ~~ rfl(tJL~tlfiultJ~1 r'I,)I~ LL~n "1~'tl~~ ~11n11titltl 

~flltJ"fl~'1 n LU 'hl LL"fI ::"lIil", LiI'U~fl~ 1~ 1 n'l n LUL~ LL" fl ::,il",~ ::i1m~1 CULL Yl'Uil'ULLfl::t1' ~11~')'U"tl~ 

r'llfufl'U"fl L'Ut~1L~'U (C/N ratio) LL~n~h~n'U t"'tJLL 'Yl'Uil'U~~::~~fl~1 'U"lIln LULlJ~::uuj~n1nh~I'U'fl~ 
'~'U'Yl1U (Steinke LLfl::Rru:: , 1990) 1 'U'CU::~t1'~11~,)'U'fl~ r'l11Ufl'U"fl L 'U t~l1L~'U~::i1 ~fl"fl nfl \n n11 

tifltJ~flltJ'fl~'ln1uUJ1"'tJ'~'U'Yl1U fltil~hn~I~n11~n~"tl~ Ashton LLfl::r'lCU:: (1999) u..:JYiU~n~1 

~ ~11 n11tifltJ ~ flltJ"fl~'111 n LU'hl~flltJ'I!il", 1 'U~~U1~"lI1 nYl'fl1~ LL~ n 1J11~~1 nt1' ~11 n11titltl ~ fllt1"tl~ 

'1 n 1ULlJ,il", L~tI') n'U~~fll~ LiI'U~fl~I~1 n'l n LU'hl LLlJ1fl::'I!il"'~tl~1 'UQ~U~'1 nYl"lli1u~1 CU1J11~ n'U 
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2.2.3 n1ruMfI'II1n'tJ\~ (Litter consumption) 

'111 n lu\~tJ~ij fI'J1~~1 ~ CU1 ~n 11LtJ~t'l'J~\-1~~'U)~~1rJlrJtl1\-1111 ~ nu~ ,,1\-1U1 ~~LL~:;tJ~ LtJ~ 

n~ \n~~11 t\ LnL'l n1~~~L~rJ~'tl~fi1 ~tl1\-1111l1rJl ~1:;UUijL'J fII (Lee, 1999) t"'m1~';)(rJ'tl~ Camilleri 

(1989) \~ n1!1 m1L11~rJ~~1l1'ri'!l1 n lu~L"'rJ~ "fuJij n1:;'" n~~\-1i~ 1 ~th'll1rJ L~~~111:;L 'Y1 fIItltl~ L""L~rJ .. 
'riUrJ1 n 11U'1L1l fI'!I1 n lu~L"'rJ ~ ,,1\-1U1 ~~l'h~1 ' 'JrJ~ 11 t\'!I1 n luhlij'~1 '" L~ n ~~IiI~n ~1rJ dj~tlttJl1 fI 

... .. .. ..,J "".. ~... .: ~ ~ .~..,J • ~ ".. .. ~ .¥.."... ..J 'I" 
'tl~~11fl~'Y1ffiYln~ufl~\l1:;UU~L'JfII ~tlnIil1n~'111n LU U-J'Y1~n'Y11 L\-1~'~1"'L~n L"'rJ","'J\-1~1"'~IiI:;"D(W L~ 

Ln"'mffitlrJ~~1rJ'II1nlu\~Lhf~ (Robertson LL~:; Daniel, 1989) 

.¥ .. " ... ..,J. "..,J.l"I" ... .,. _ 'I ~.~ ~..I:" ~ .s 
","'J\-1~1"'~'Y1'Y11\-1~1'Y1Lu~~U1U'1"''111n LU U-J LII'ILLn \-1tlrJ L~'J~'" Neritinae (Nakasone LL~:;"'ru:::, .. 

1985) LL~:;'J~rf Potamidae (Cannicci LL~:;flru:;, 2008) ~n1~"'1ul~'J~rf Ocypodidae (Nordhaus 

LL~:;flru:;, 2006) ~LL~~l~'J~rf Grapsidae (~"1f,,1I 111l1'Ji'Y1t, 2546) LL~:;'J~rf Sesarmidae 

(Nakasone LL~:;flru:;, 1985; Cannicci LL~:;flru:;, 2008) LiI~~~ 1~~1~';)(rJ~~n1!1mru'1L1lfl'll1nluhl 

1 ~LLtlU~~ t"'LL11;~ n'riUrJ1\-1tlrJ Terebralia palustris LL~:;\-1tlrJ Narita sp. LiI~\-1tlrJ~u'1L1l fI'!I1n lu ~ 
.. ,.. ~ ...J ... ..,.J 'I ' 
L'rirJ~tlm~L"'m (Nakasone LL~:;fIlru:::, 1985; Cannicci LL~:;"'ru:;, 2008) L~,ru:::'Y1~1~'JIiI!J"''J~L\-1t1J 

'riUrJ1~LL~~1~'J~rf Sesarmidae LiI~~u'1L1lfll'll1nlu~\-1inl~1:;uuijL'JfII'IItl~t11'111!JL~~ L'~ ~LL~~ 

Sesarma meinerti ~~LiI~'IIij"'L,,~1~t11'111!JL~~~111:;L'Y1f11LLtlmml~ (Emmerson LL~:; McGwynne, 

1992) ~LL~~~~~ Chiromanthes 1~t11f~n:;LL"~111::L'Y1f11~tl~n~ (Lee, 1989) ~LL~~ Sesarma plicata 

LL~:; Sesarma biden 1~t11f~n:;LL"~111::L'Y1f11~~ (Chen LL~:;fIlru::, 2008) LiI~~~ 

n11U'1t1l fI'II1n luhn"'rJ\-1tlrJ'IIij", l'i1~1 tl11i1 Ln '" \~~,,~tl'" L'J~1 LLl'il ~n1ru'tl~~LL~~LL~:;~ 
n1~ "'1U~U'1L1l fIl'll1 n luhllil:;ijm 1~~'111 n lu~~~ \11 Lnul ~nJ L~tl n n LnUtl1\-111 \ ~u'1L1l fll ~''J~ L 'J~1~~1 

. .. .. " "" .1"" .. (Giddlns LL~:;flru:;, 1986) \-11flL'ritl~"'n11LLn~LLmtl1\-111nU~"'Jtl~1 (Wolcott LL~:; 0' Connor, 1992) 

~ n~~tJ~ LtI~n11iltl~ n~\tll ~'111 n lu\~~ LiJ~tl1\-111'tl~~ ~ n"; "'tltl n \11t"'rJ n11f~~~'IItl~J1'Y1 :;L~ 
(Robertson, 1986) ~tlnIil1n~tJ~'riUrJ1 '!I1nluhl~tl~1 ~nJliI:;~mjtlrJ~~1!Jt"'tJ'fl~fi" ... ~~~ 
LtJ~m1'hm~~~11fl1\-1111~nu~~u'1L1lfl1.Mn'Y11~\-1~~ (Thongtham LL~:;fIlru:::, 2008) 

• ~ ~ ~ .~..,J ... ~ _.,. .¥.."... 'I ' .l...J ., .l "" _ 
u1~1ru'tl~'111n LU U-J'Y1~nU1U' Ifil L"'rJ","'J\-1~1"'~ L~LL"~:;'ri~'Y1'tl~u1'111!JL~~IiI:;'II~nU'II~"'LL~:; 

, .¥.." ... .. .l"I ~..I:'"" ... ... ...l ...J ..,J 
fIl'J1~\-1~1 LL ~~'tl~'" 1Jl'J\-1~1 "'~'1~ Lu~~~1iI1 n m1 Lll'lrutl'Y1fi'ri~'tl~ fI'J1~~1 '" Ltl!J~'tl~'ri~Yl fIl'J1~ tl LL~:; 

... ...r ~ tJ:: _ .. t' _.... J' _ 
1:;"'U'tl~n11'~~~'tl~~1'Y1::L~ "''J1~ LfIl~'tl~~1 LL~:;"'~ 't1ruWJl.J'tl~~1 LL~:;"'~ ~ m;'ru:;'tl~ L~tl"'~ 

.,. t., 'I .l..,J ..."".l' ..."" ".1 ~.L ..... ~ r 
"~tl"'liI~ LfIlN~71~u1 L~'ri~'Y1 (~~'Y1 tlmt1LLr I'J, 2541; C\J{I"11"~ uIl1'J~'Y1fi, 2546; '( N.J'ri~M 'J~ ,.,tl~'Y11 

LL~:;flru:;, 2551) ~n~~ml.J1ru'tl~'111nlu\~~~nu'1t1lflltl1Ii1f~nu'IIij"''111n'tl~lu\~ L'~ ~LL~l.J 
Sesarma erythrodactyla u'1L1l"''111nluLL~l.Jl.J1nnrJ1'111nlutn~m~LL~:;lu111:;~n'''tlnLLIM (Camilleri, 

1989) ~LL~~l ~t11'111m~~~111:;L'Y1f1\l.J1L~L;rJ u'1L1lfll'!l1nluLL~~';11u111:;~n"'tlnLL"'~ lucf'J';1LL~:;lu 
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Ln~ n1~ LI.~ n (Jh~ nu (Ashton, 2002) n11Lfltl n1.11'L1 fI Ll9'ItJ~Ll.t'U.JeLr1UCJiU.J1~1 mJh.J1 ClJLI. YlUilULl.fl ~ 
tl~11~,)U'IItl~ fl1f1.1tlulJltl \ U L~1L~ULI.~nlJl1~nU L U'lI1 n L1.1\~ Ll.lJlfl::'lIill9'li1 Ll9'ItJ LI. YlUilU~~::tUJtl~L U'lI1 n 

L1.1W~~i1CJfllJltl1::1.11.1UtltJtl1~1ntl~~LI.~l-.J~1.11'L1f1L'11tl (Ashton, 2002; Hogarth, 2007; Cannicci 

~.~ 'I ~.':'...l ""'i'_ ..r... 'I ~.I:'...1 , 
Ll.fl::flClJ::, 2008) Utlnlil1nULJ1l-.J1ClJ'lI1n ~1.1 u.JYl~n1.11ulfltl1~'IIUn1.1tl1~Ll.fl::~Jl1~'IItl~'lI1n ~1.1 u.JYltl!J1.1U 

..r 'i' ' 'I ~ ",..I "'" ~ l' !II 'I ..I, ,'" , ~. I,J. "" 'i' _ 
~U ~l9'I tI ~ 1.1,)1'l1 1 n ~1.1 ~l-.JYll-.J \'i U 1 ~1 fl L LJU ~1.1Yl1,)~ ~ fl U"l 1 n ~ULl.fl:: ~ n tltl tI ~ fl1 tI ~LJ1.1 1 ~ on ') U~::~ n 1.11 U I fI 

, 'I ~ .1:'...1 "'" ~ "'" .. .. .. !II 'I ...I, , .}' ~ 1-'1. !..I 'I ~ .1:' 
l-.J1nm1'l11n ~1.1 u.JYll-.J\'iL'IIm~1tlL~fltl~'lI~LLJU ~1.1Yl1,)~~flU~1nI'1U ~fI'I u.JU1U LUtl~~1n~Jl1~'IItl~'lI1n ~1.1 u.J 

i1t11l-.J1 ClJLI. YlUilULl.fl::tl ~11~,)U'IItl~ fl1 rutlUlJltl \ U L~1L ~UIJI1~ nu;~ ~~ CJflL ~~ LI.~l-.Ji1 n11Lfltl n1.11'L1 "'lI1 n 

L1.1W (Lee, 1989; Imgraben Ll.fl:: Dittman, 2008; Thongtham Ll.fl::fI~, 2008) 
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... .J ,... ... ., iI ~."j ., ... .J... ~, 
'!!1 n'Y'f'!!'Yl~:::~).JtlfJU\.It.l'"J "'\.I~ '" L \.I¥'lI",)\.I~\.I~'!!tl~'Y'ffll",)lJ1'!!tl~'!!1 n'Y'f'!!'Yl L~fltl~1 n nfl ~n 1J11~1 l~L.Lri 

n Iffitltl~ fllt1 L"'tI'~\.I'Ylffi mnJ1L.r11'1 L"'tli 1J11"~ih ~\.I IJ1fltl "'~\.Im1Q n,j Itltl n hJ~1 n ~I",) ~\.I t"'tI nf::L.L~fl).J .. ... . 
~ttln1:::L.L~\.I1 

."j.~ ... .J,'.oj rtl ",~".I .. ~ , 
L \.Itl~~ 1 n u1).J 1 nJ'!!tl~'!! 1 n 'Y'f'!!'Yl11",)~ ~fI\.I).Jtl~ 1'1 1:::ntlU'!!M'!! 1 n ~U ~).J).J 1 n'Yl ~ "''!!~''I :::¥'l~ ~ fllJ1tl 

• ~ ... .J ... ... • ~ '" ~ .':'.1 ... ... ,:.,.J' .,., _61 
u1).J1 nJ'!!tl~'!I1 n'Y'f'!!'Yl ~ :::~).JU\.I~I",) ",\.IL.Lfl:::ufl-J1 nJ'!!tl~'!!1 n ~U U-J'Yl~:::~).JU\.I~1",) "'\.I\.ItI~,!!\.InUtlIJ111 m rotltl 

~fllt1'!!tl~'!Iln 1u'hl L.Lfl:::ti 1J111 mnJ1L.r1I'1'!!tl~'!!1 n 1u1~ L.L~1 \.In 1nl'!!tl~th'!!lt1 Lfl\.l~1~fuil~4'tll'1l",)l).J ~ L.Lfl::: 

1:::tI:::L I",)fll~~I'Yl :::LflYiI",)).Jtl~~~1 L~).Jtl"l :::~~ ~fl ~tlm).J1 nJ'!!tl~'!!1 n 1u 'hl~ ~:::~).Jtl~U\.I~1",) ~\.I 1 \.1m f~ nlfi 

'Y'ffl,)IJ1'!!tl~'!!ln1ubJ"t\.ltll'l11tJLfl\.l~tl1:::L'YlI'ILtln')I"'tlfL"'tI Twilley L.Lfl:::l'1nJ::: (1997) 'Y'fU~I'!!ln1u'hl~ 
~:::~).JU\.I~I",) ~\.I1 \.IU1LI",) nJ~11U~).J"I :::ml..J1 nJ).J1 n n~IU1L I",) nJ~ ",1l..J~1 1 \.I'YlI~ niu n\.lm1~ nlfi'Y'ffl.) lJ1'l1tl~ • 

'!!ln1ubJ"t\.ltll'!!ltJLfl\.l~tlf::L'YlI'IL.ijn;tnL"'tI Utrera-Lopez L.Lfl::: Moreno-Casasola (2008) 'Y'fU~I'!!ln 

1u 'hl~ ~:::~ l..JU\.I~1",) ~\.I1 \.IU1L I",) nJ1l..J LUJ~ 1~ :::ihr1l..J1 nJl..J1 n n ~ IU 1L I",) nJ~I\.11 \.I'!!tl~ L.Lc.J\.I~\.I 

'" ~ ".J • ~ • ~tl .......J....J' '" ... ~!'., ... ... 
'!II n ~U ~l..J'Yl Q n\.ll L "D1l..J1 L.Lfl:::Q n\.lltltl n ~ "II n ~ I",) "'\.I 'Yl Ln I"I,!!\UlIt1 ~ \.If:::UU \.I LI",) 1'1"1 ::: ~'" fUtl'Ylfi'Y'f fl .. , 

~1 n n1:::L.L~fl).J L.Lfl:::n1:::L.L~,j1 LiI\.I~i n L.L~1 \.Imnl'!!tl~t11'l11t1 Lfl\.l ml..JlnJ'!!l n 1u'hlYl Qn,j1 L;Il..J1 L.Lfl:::~ n 

,jltltl n 1tl"l1 n ~I",) ~\.I~:::1~fut1'Ylfi'Y'ffl~1 n 1:::~U "1",)1).J~~ L.Lfl :::"I",)I).J ~'!!tl~ mA\.Ifl~'!!tl~~I'Yl::Lfltl~~~1 L~l..Jtl 
(Twilley, 1985) ~~~fl1~m1~nlfiU1l..JlnJ'IIln1u'hl~~n,jIL;I).JIU\.I~I",)~\.I1\.1t11'!!ltJLfl\.ly'i11~tI1n ~~u~ 

hjij rhil m1~ m~t1l..J1 ritl\.l tlth~ hn 1J11).J m1~m~.tI'Y'ffl,) lJ1'!!tl~'!I1 n 1u1m \.Itll'l11tJLfl\.l t"'t1 Twilley L.Lfl::: .. 
I'1nJ::: (1986) 'Y'fU~I'1 n 1ubJ"t \.Itll'l11t1 Lfl\.lU1Ll",)nJ1l..J ~~ L.LlJ~I~~1~fut1'Ylfi'Y'ffl~ln n1A"'.-3"tl~~I',(I:::Lfl 
LtI\.Itl1:::~I~:::~ n,jltltl n 1tl~1 n ~I",) ~\.Il..J1 n n~IU1LI",) nJ~tl~ ~1\.11 \.I'!!tl~ L.Lc.J\.I~\.I 



, .. 
,)1-.lutlft-.l~m:n'1lUl~ 50 x 120 IJIl'l1-.lLlJlJlr "lln1l-Je1-.lLUJulL;11tlluut.lu~u Uft~~lmrUU-.l .. 

utlft-.l~mnU~fJ'1lUl~ 10 x 10 mrl-.lLlJlJlr "l~1~l1-.l~l-J" 60 utlft-.lU~fJ 

~lr,)"lUft~r~1.J'1lil~~u~'W~-.l~l-J~~~~luutlft-.l~mtl ~~~l-JlfJLft'1l~UW~jjL~Ut.llU 
r 0 ",....J _ :., _ 

~UfJnftl-.lftlIJ1Um~"'U,",,)Il-J~-.l 1.3 LlJIJl1 (Diameter at breast height; DBH) IJI-.lUIJI 4.5 L'lIUIJILlJIJl1 

~u1tl 
l'~Lt\U~lu~u!Jnftl-.l'1l~-.lfh~u (DBH) ~r::~U,",,)Il-J~-.l 1.3 LlJlJlr fJnL~U~U~'W~~fttn-.lm-.l 

(Rhizophora) ~1'~ L~U~lu~u!Jnftl-.lftl~UL~U~,",~'lIn ~lflU~~-.l~~~~~€-.l~~U~U 30 L'IIU~ LlJlJlr 

(D0 3) t~fJH' Diameter tape Uft~l'~,",,)Il-J~-.l'1l~-.l~U'W'''lln~U~UO-.ltlftll1fJtl~t~fJH Height 

measurement rod 

uuYin~luml-.l'1l~-.l~uW~-.l~l-J'" (DBH > 4.5 L'lIU~LlJlJlr) ~~~luutlft-.l~m~nL~tly'hutJu~ 

- r .... M 
O1rmll1~}lL'!IlJInY~ 

f) U'\'lI~l-Hftl~ftll~-.lutlft-.l~nMl1uu,jft~ umYln1 10 LlJlJlr ~-.ltlr::ntluli',)!J utlft-.l~nM1Utlll 5 .. .. 
UtJft-.l,j~ um ~-.l UIJI'bJ LUJUI L'11tlli'lU1UlI~-.l utlft-.l~nMI ttllllH~'!Iil,",,)Il-J~IA' CkJ (Important Value 

, .. 
Index, IVI) ;-.ln~lJIr~-.lil 

y _ 0 .... 

~'!IU,",,)ll-J~If1CkJ = 
, 

,",,)1l-J~U1UllU~l-J~Yl1f (%) = 
, a.. " .. ':' _ .. 

tl,)Il-J~Y1UYU'!l~-.lIJllJu.j'!lU"~U-.l x 100 

tJft1'Jl-JlI~-.lI'1,)Il-J~Ul ullU'1ltl-.l~uWYln1!1l" 
.. , 

• ~~.':'<v "'~.':'_ ~ 
"llY~U~Y1H~~~l-J"'!Itl~IJIY1H1!Y"'~U-.l 
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= J' .J "..- " ~ .~ _ .J. 
t.Jfi1(UJlltl-lY1YYlvtWllJl"'lltl-lIJlW~llY"'HW-l X 100 

t.Jft11~'tl~~U~~til~""tl~~WUWYln'U", • 

= 

= 

. ... 
OJ1rll)J'l tuaJ'lfi"ll'W1Y1 

1Wn11~lU1 tu~1ftihrnY1'tl-.l~UUW"'l:::H't'l~n11Utlft Lft Ll-J,,'htl-.l Komiyama Uft:::rlN::: 
., 

(2005) "-.lU 

~1ftih[)1Y1t'l1WLvtl1tl~U (Wtop ) = 0.251pd
46 

0.135pO/26 ~1ft'1[)1Y1t'l1U1lJ (WL) 

t",u 0 ~tl 

p 

= 

L~U~lU~UUnftl-.l'tl~ftl;'U (DBH,Do 3 ; L'!IU~Ll-J"'i") 

"'11~~Ulu\lU'tl-.l'tl-.lLntlUW (~U~tl~nlJll'1nLl-J"'i") ("1'i"1~~ 3.3) 

L~W~lU~UtJ n ftl-.l'tl-.lftl ~W~1:::"lJ rl11~~-.l'tl~ ~~ u'i"n~jjf)" (L'!IU~ Ll-J,,'i") 

~~~11A''''Ilnt'l~n1'i''1tl~rl11~~~~u1f'i'':::W-jl-.l D Uft::: DB Ll'lu1{;rtl~ft D Uft::: DB'1Itl-.l Poungparn 

(2003) t'lh-.lt'l~n1'i"l~"-.ll1 

= 0.71270+ 1.6678 (R
2 = 0.94) 
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.J 
tJl111-lYl 3.1 

'Dn",ri'u~ p 

LLtUJ'D1'l (Avicennia alba Blume) 0.506 

l.h:inl'ltlnLLI'I-3 (Bruguiera gymnorrhiza (L.) Savigny) 0.699 

tl1:inl'ltln"!l1'l (Bruguiera sexangula (Lour.) POir.) 0.626* 

Ll.lNLLI'I-3 (Ceriops tagal (Perr.) C.B. Rob.) 0.746 

\NtlU'lriYl:Lfl (Heritiera Iittoralis Dryand.) 0.688* 

~1I'1LL"'-3 (Lumnitzera littorea (Jack) Voigt) 0.583* 

Ln-3n1-3'l1.JLfln (Rhizophora apiculata Blume) 0.770 

Ln-3n1-3'll.J'l",cY (Rhizophora mucronata Poir) 0.701 

fl1~ (Sonneratia caseolaris (L.) Engl.) 0.340 

~:\lU"!l1'l (Xylocarpus granatum Koenig) 0.528 
..,j 

mn: Komlyama LLft:l'lru: (2005) 

*Poungpam (2003) 

uulin~ru~1Jnt1tJlLul1iitl'ltlH Temperature sensors Lift: Data loggers (TidbiT v2 Temp 

.J :1 1 ... .J.. ... 
logger, Onset Computer Co., Ltd.) (fl1YiYl 3.1) . H-l Sensor UI'IUYl"'l1l-.Jftn 10 L'IIU~u..J~'t"l1n 

~U~U1ULL';ft:L'1ItJlri'U~UJ L~tluulin~ru~1Jn~U t)"~ ru~1Jn~1 tl'ltlH Sensor U't~ 1Un~tl~"1'1t1~ 
~"H flU Lt'l1 1 U~J1 LLft: 1~tl~1u't:"u~"Il-.J~1 tJlfttll'l L 'lft1 Lt'l1"~n~1'ltl~U1L'l ru~1U~Ul'''tl-l LLUft-l .. 
~nM1Utln'·nnilYhn1rll'l~ru~1Jntl1n1l"1t"'mj1 Sensor LL'1I'luHuu~u'hlfl1t11uLLUft~~nM11u 

't:"u~~1Yl:Lft'Wt'l1l-.J1'tm'hl-.Jii-ll~ Sensor YJnt1U"I:'ri1n1ruulin~ru~1Jml'ltlt1tJ1tUl-.J~YJn1 30 
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, .., ~.JJ' ~ 
fII')ltJ ~~ n~1~'JIfl~1;:;~lJ fiI,)ltJa~'JIfl~Ul'" ;:;L~"'1JYa~~'" ~~;:;fN~l ~ ~ 

1:' v J' ... 
'1Jfl'DflloJfl L,) fll Ufl:::1:::"lJ fiI,)ltJ~~'JIfl'l O11'JJUfl~'1Jfl'l"':::Lfl'JIfl~f'lcnUU ~fltJ'lfllJ (1JI11 "') ~1 n nnJ 

~."n t'!lf'llJlf nfl,n1'ri L1fl L~fl 111U011";lU') ru~l fiI,)ltJ ~IJI n~h'l'JIfl'l1:::~lJfiI,)ltJ~'l'JIfl'lJl"'::: LflLU1fllJ 

1'U t", tJ"; lU') ru 1~~1 n ~fl ~ l'l'JIfl~ fiI,)ltJ ~'l'JIfl~ 1:::~lJJ1"'::: Lfl~4u~'l ~ '" Ufl:::fiI')ltJ ~'l'JIfl'l1:::~lJJ1"'::: Lfl 

..J ~ , .. 
1;:;U:::L,)~1"'Yl"';:;L~"''JtJ'N 

uuYi n L,)fll Ufl:::~tJltJ Lfl'JI'JIfl~;,u1mu'II,)'l~Jl"':::LflL~'tJ LfI~flU~l n1tJ~'l LUJJl L11 hJ~lUlu 
'1Jfl~ Utlfl'l~ m~tl~1fllu'II,)'l~Jl"'::: Lfl LitJfl"'1:::~lJ~1 n ~lul U'JIfl~ Utlfl'l~ m~lfl'l~tJ ~'l U~J1 L~fl 

, " , 
u11tl ";lU') ru1:::tJ:::L,)fl1lhl1"':::Lflvi,)l-Jii'lluu~fl::: L'1J lJlli'u(1,«L"'tJuuYi n lu1'uVi 24 tJ n11 fill-J 'ri , t'! . 

2552 Ufl:::'11')~ 11-12 iiU1fi1l-J 'ri.t'! . 2552 ~~Lilu'II,)'l~~Ut\''lUfl:::1'U~ 29 ~'l~lfi1tJ 'ri . t'!. 2552 ~'lLilU 

'II,)'l~~c.JU 

J' .J 
fiI 'J 1 tJ a'l'JIfl'lYt Y'" 

J" , .J 
Amt1fi1,)ll-J~'l'1Jfl'l'riuVit"'tJHLfl1fl'lnfl Instrument siteline builders level tool (lllYt." 3,2) 

~Yh01rl"'fiI,)ltJ~'ll'Jn1 1 0 LtJIJI1~'1JflU utlfl'l~nM"lUfltJ~'lUli1l-J~'lLUJJ1 L111tl~lU1U'JIfl'l utlfl'l 

~nM"l L~flUl1tl ";lU') ru~l fII,)ll-J ulJln ~l'l'1Jfl'l Fl,)ltJ~'l'1Jfl'l~U~ Lilfl LUffilJ L ViUlJ nlJ''''~l'l~'l 

" , , 
~ft'l~lmrUU1~,)flUl'l~U~'lVi~ru~1Ji1~fl~~UU~'l U"'Ufl:::ftluc,hulJI:::unNf'lUIJIULflf'l'1JU1"'1JI1 2 

1JI1'l1'li1flftLtJIJI1 (Endecotts Ltd . Longon, England) Ut\',);'lUl1tnLfill1:::"'L~fl~ut"'!Jlw 
Hydrometer method (Bouyoucos, 1926) ~"'t'\,)U'1Jfl'l~u~'lA/;nnn111LM1:::l4~:::QnUl1tl 

LUffiU LVi!Ju~ln U~Wl1Ytf'lltJ L~~tJl-J~l uun"lfil"'~UL~fl~lUUnftnM"ru:::L~fl~U (United States 

. .J 
Department of Agriculture) (lll'riYl 3.3) 



... 
n'1 ~Yl 3 .1 Temperature sensors LLft::; Data loggers (TidbiT v2 Temp logger, Onset Computer 

...j .J.... 0 ........ .l' ...j 
nl~Yl 3.2 LF)jtl'l~tl Instrument siteline builders level tool s ~ll.-1'j'U (W'lf'\'ll~~'l'!Jtl'l~UYl 

-0 ~ 'b ~ 
Sand Separate . .... 

.. 0 __ 

LL~\Ul l~~l Wl.-lfttJ~"lILlUn"llU~~U (United States Department of Agri culture) 

26 
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3.3 m,.i'ln1iilJ'!I1wIl1n"ltJl~ (Leaf litter fall) 

~m~l11hn run1'i'i'J'l~ftti'11tl'l"lll n lubJL(JHJL-n m~u ~'i'tl'l1U"ll l nth! (Litter trap) ~'li1~ti~~i:i11Jl ~ 

1x1 mn'lLi-J1fl'i' Lf'lN'tItl'lm~u~'i'tl'lfu"lll n Yi'Jj)1 1 '"11nYltlYift l~~n (PVC) ~i1L~w.hw'\tiUnftl'l 1 D'J Uft~L-n 
" 

m,j l rJ1tifttlti~i1't1til~lfll LYll rlU 1 x 1 mn'lDftft Li-J1fl'i' ffi'lfu°1l1 nYi"ll~ i'J'l~ftti LF1N'1Itl'l m~U~'i'tl'lfu"lll n 

Yi'l!U'"l~~ n ~ n~ ~ rlU L~l~ft n bJ'1rJl~tl~~'lnrjl'i'~~uJ1 Y1~Lft~~ti~'l~~ ~ L~tli1tl'l rltihJl~"II l n~'I!~tl~lti 
" , 

m~u ~ffi'lfu"ll l n~'D"li-J~l (Jl l YiYl 3.4) 

'J l 'lm~U~'i'tl'l1U"IIlnYi'l! 5 m~U~~tlL'1IIfl~tifb...Jlti'!!'J'ltJft l m~tlti~ftlf'li-J Yi .f'l . 2551 LrlU"II l nYi'DYl 

tl~ltim~u~lti'rtiYl14, 28, 41, 54, 82, 11 2, 139, 166, 195,221,25 1,277,307, 333 LLft~ 362 1ti 

~ft'l'"llnL~i-Jn1TYl~fttl'l ~'ltl~lti,j'J'lL~tltiYi~I'I~n1rJti Yi .I'I. 255 1 ~'lL~tltilJjftlF1l..J Yi.l'\. 2552 

"111 nYi'D~'l~i-Jl'1~ Lnu1~'"1 1 n m~U~ffi'l1U"1!1 nYi'D~ n~11tJtlu~~ ru~1JD 80 °C '"Itim~i'lJ1~trnf'l'l~ 
LLft'J~'l ~ r;1 LLrJn"ll l nYi'D~'l~l..J Ci1tltl n Lljti 3 n ~i-J 1~ LLn lu R'ln1ti LLft~~'Jti~U~tif .ft''l Llft~Uti~ nJ1~trn 
(Utrera-Lopoz Uft ~ Moreno-Casasola, 2008) (Jl l YiYl 3.5) 

, 

tiYlm411JlCi1'11ti1 rr1 1 x1 mn'lLi-J1fl'i' LF1N'tItl'lm~U~'i'tl'l1U"IIln~'I!"' 1 

'"11 nYltl PVC Uft ~ i1 m,h rJ1tifttlti'i'tl'l 1U "II 1 nYi'l!~i'J'l~ftti LF1'i''l'tltl'lm~u ~U'"l~~ n ~n~Ci1rlU L~ l 

bJ'1rJ L~tltl~l ~~'l n rj1 'i' ~ ~uJ1 Y1 ~Lft~~ti~'l~ ~ Ci1 
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~m~ltfhJ1ru"llln1uhJ~~mll L';f1~lUU~')~U"nn~u~ 1 x1 mn-.lL~m ~'tl~1~m~u~1tHfu"llln 
~'I! L~'tl\-l~nL~tJ-.l'l!l n~'I!~1,)-.l\-lftUft-.l~1~1 nilfu1~'1ull u') ~-.l~1 n nU~Ul_h (nl'r"~ 36) UlU"lll n~'ll~-.l\-l~r;, 

'tl'tl n~l n ~') ~U1ULLl'ift~UUft-.lU'tltJ~'tl~1i1f n1~U~1'tl-.lfu"ll1 n~'I!Y) n n1~U~ ri'tlUL1~ nl1Y1~ft'tl-.l \-Ift-.l~l nJu~-.l 

UlU'I! 1 n 1u1jj'~-.l\-l~ ~~'tl~UU~,) ~u 1 ULll'i ft~ LLUft-.l U'tl tJ~'tl~li1f m~u ~1'tl-.lfU"ll1 n ~'I!Y) n m~u ~'lI'tl-.l LLI'1 ft ~ L 'Ill'l 

YTu~b'1UrJULLft~L')ftl L~tJ') nunurJu~ LnU"lll n~'ll~1,)-.l\-lftu 

"ll1 n 1uhl~-.l\-l~ ~~~~ nUl1uftl-.lJl L~'tl rh~' (;1~U L~ftU'tl'tl n \-Ift-.l~l nJu~-.lul1u'tlu~tj ruw~ij 80 °C 

~un 1~i-.lJl\-1oJn ~-.l~ i-.l LLft~UU~ nJl\-1oJn 

nl'r'i~ 3. 6 ill~l ru"lll n 1uhl~~ nUll~l~I~~~ n LnUUU U~U~'tl~li1f m~u~1'tl-.lfU"ll1 n~'ll 
LlV1-.l ) 
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3.5 '!Iln1.tJt).l~.t:.).ItJu~'l~U (Leaf litter standing stock) 

~ m~fltfhJ1 rw'l!ln LubJ~~!:~l-JUhl~'J~hlL\.JLLtJ~-ltifltJ'n .• nCfl 1 x 1 1'1111-l Ll-Jm 1I'ltJ'Jl-l LLtJ~-ltifltJL~fl~ 

'vil-lm:::U:::1'tl-lfu'l!lnr;"IItJl:::m rw 1 ll-Jm L~flL~ni1"1~tJYn-ln1tJJllYiLnft L~tJ-lnhll-Jln~~Cfl LL~~fl-lbJ1~fu , 

~~m!:YlU"Ilnn11LnUml-Jlrw'll l nLubJ~i1-l"H'ihlLhl.;r'tl 3.3.3 ( Jl l Yi~ 3.7) 'Jl-lLLtJ~-ltifltJ 5 LLtJ~-l~flL'1JlJl~hlf 

bJ LL~!: LnU"1I1 nr;"II~-l'vll-J Cflflfl n"ll n ~'J ~witl\.JL1l-J n l 1Yl '" ~tl-l 'vi ft-l"l 1 mrhl~-l Lnu 'I! 1 n LubJ~tl~l hlLLtJ ~-ltitltJYl n 

LLtJ~-lL hl~hlLL~!:L'J ~ 1 L~tJ'J nhlnU~hl~ LnU'I!1 nr;"II~i1-l'vlfthl 

'11 1 n LUbJ~-l'vll-JCfl"l!:~ nUl 1tJftl -lJl L~fl'1l~Cfl ~hllf1~hltltl n 'vi ft-l"l 1 mrhl~-l\l11tJflU~~ rw'vl1:!iJ 80 °C 

"Ihlm!:i-lJl 'v111nf1-l~ i-lLL~!:Uhl~nJl 'v111n 

..J 
Jl l YiYl 3.7 ml-Jl rw"l! l nLU Yl~!:~l-JUhl~1 ~hl"l!:~mnU"Il n ~ 'J ~hlLhlLLtJ~ -l titltJ'1Jhll Cfl 1x1 mn-lll-JmLnft 

nu m!:u :::1tl-lfu"I!1 nr;'Il ( L~hl~'Ill-JYi ) 
~ 
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3.6 n1f!j'8t1 •• 1t1"'8~"JI1n1'U\~ (Leaf litter decomposition) 

Lriu l~'Y'i l :::"lil n 1uhl~fttltJ~1 lltJi 'vi 1 n Lriu1t.J.'h.l~~lYl:::lftft-.l'"l:::Lriu l~'Y'il:::"IIl n 1u'hl~tl~ut.J.~'l~t.J. 'vi ft'-.l'"l 1 n~t.J. 
1"'-,,11 "111 n 1u'hl~ LriulA~lftl-.l~l l~tl"ll4'~ ~t.J. LF1ftt.J.tltl n Llft:::~-.l~fj ru'vlIJij~tl-.llUt.J.l'lf'll 48.ft''l L~-.l '"11 n~t.J. 
U11"\l~Cl-.l"lllnYhl"llt.J.l~ 25x2 5 m'J1-.ll"llt.J.;;~~1 (Twilley Llft:::F1ru::: , 1997) ~'ri l "t l nm'1iltJ1\.Jfttl\.J"Il\.Jl~1111 , , 

1.5x1. 5 1111'J1-.liJftft~1111 ( Jll'Y'i~ 3.8 ) ~-.lf'l::: 15 nf~ r.il\.J'l\.J 15 ~-.l 5 ~1 1'l~~-.l'vl~rn 75 ~-.ltJitll"ll~~\.J~ 
"II\.Jl rn"lltl-.lm~ltJ'"I:::"Il'ltJUtl-.l n\.JbJ1~"lil n 1u'hl'vl~~tltl n"t l n ~-.l Uft:::Utl-.l n\.JbJ1~~u1LnF1"IJ\.J1 ~ lftn l"ll\.J ~ Llft ::: 

'vItltJ l;h1u1\.J~-.l1A (Imgraben llft::: Dittmann , 2008 ) 

1\.Jn11~ 1 \.J 'l ru~l 'v111nt'\ ~ lUt.J.~l'v111n II ~-.l"lltl-.l"lll n 1u 'hl~tl~l t.J.~-.lU 11-, "li 1 n 1u 'hl 
I I '" I , '" I 

c.J l \.Jn11~-lYlt1ru'vl~iJ~tl-.lr.il\.J'l\.J 15 nf~ ~-.l'vl~~ 5 l11'ltlth-l 1utlUYlfjru'vlIJiJ 80 °C '"I\.Jm:::~-.linmrnf1-.lYl 
" ..I "" U\.J~ nUl 'v1l1n Ll ~-l"lltl-.l"liln 1u'hll'Y'itl1-n~ 1 \.J 'l ru'vll~ I11n~'lt.J.1:::'vI rjl -.lUl 'v1l1n Ll ~-.ltJitlUl 'v1l1nt'\rn 

...I ... ~ J' 4 ...I ""_.....J 
'l1 -.l~-.lYlU11-'"li l n 1ul~Yl-.l'vl~~ut.J.'Y'i\.Jth l\.J"Il'l-.lUftlmV)tl\.J~ftlF1~ 'Y'i .I'I . 2551 ~m"l!tl~ 1'v1~'" nW'Y'itl 

U tl-l n\.JhJ1 ~ ~-.l~U 11, "111 n 1u 1~ lF1~tl\.J ~1u,tl \.J~U n \.Jllf'l:::iX tl-.l n111 ~~ \.J~"Il tl-.l ~-.l~U 111 "li 1 n 1u1~e~ ~ ~ t'\ nu 

~\.J~ 'l ~t.J.~ l n~~rn (Jll'Y'i~ 3. 9 ) uiu ~-.l~U 11,"111 n 1u1~~-.l'vl~ ~ 1 \.Jt)\.JUft:::l'l ftll~tJ'l n\.Jnut)\.J~ diu "II 1 n~"I!~ 
1'l-l'vlfi \.J 

'vIft'-l"tl n LrilJ ~-.l~U11'"li l n 1u~LwltJi ft:::"Il'l-.ll'lftlllft'l1 ~Ul"lil n 1u'hl~tl~1\.J~-.ltltln~lftl-.l~l l~tl"IJ4'rn 
~\.JLFlft\.Jtltln1~m.J~ut.J.l11:::llnNt'\LlI11Wftt'\~1~"Il\.Jl(f1 250 b.JLf'l1~11l1 (Endecotts Ltd . Longon, England ) 

( Jl l 'Y'i~ 3 .10 ) Llft'l ~-.lUl1UtlU~flru'vl~iJ 80 °C "t\.Jni:::i-.l~l'vll1nF1-l~ U\.J~n~1'v1l1n"lltl-.l"liln1uhl~l'vlfitl'"l l n 
nl~tltJt'\ftltJ1\.JLltJift:::Cl-.l , 

, " " 
~\.J~1J...JLWltJift:::'Ii 'l -.ll'lft l ~lUrn L~ft:::l~tJrn llft:::i-.l1m~Ul'v1l1n 1 nf~ mt-.l '"I 1 nl1\.J~-.lul1m If'lll:::'''~lill~l ru 

"IJtl-l f'l l futl\.JLlft::: 1 \.J LI111l"t\.J"''ltJ If'l ~tl-.l CN Analyzer l ~ tl1-n1 \.Jnl1~ 1 \.J'l ru~ 111 n ~'l\.J"Iltl-.l Fll fu tl\.JtJitl1 \.J L~1l"t\.J 
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3.7 '111n1\Jl,r~Qm.i;tI1P1 (Leaf litter consumption) 
u 

'II y~ U~:; tl ') lll1UJ 1 UYU'II tl.:l~lii1D ~"'1 0 1l.J 'hl 
~-llnIJ1Uft~lnU~')tlth-l~IJ1'rt-lUl~U~U1L[H;''111nluW l'1lU ~ t-ltltJ lUUPlU l~tltil).Jl~ l uun 

1 U 'j' ~ fA' U'i'ln ft , 

,)l-lLlUft-l'llUl~ 1 x1 IJ11n-lU-.J1J1'i' L~tlUU~lU')UX~LLft~t-ltltJ (n l Y1Y1 3.11) l~tJpJ"'l~il 

ft n~ru~Luuu ~tl-l ~UU ~-l Ul nx"'l~~ ntJ n~-ln~l 'j'~fA'u ~ULftnUtlm~tliJtl-l nuJ1Y1')).J (U'i'N-l LYltJUi'l-l 

fl"liJ , 2552) (nlY1~ 3. 12) Yh~l 1 0 f'lf-llwllJift~l'lllJ1~u~1lJ l~tlt-ll~lU')UpJ~-l"'l~t'\l).Jl'j'(lU-lUtln 

ii-lf'l,)1).Jt-lU1UUU'tItl-l~ut'\).J1~ (Skov Uft~f'lru~ 2002) L~mhlu"lI,)-l~~llft-l (1 1-1 2 ilUlf'l).J Uft~ 4 

U-.J~tJU Y1.I'I. 2552) Uft~~~~U (20 Y1~I'I~mtJu Y1 .I'I . 2552) 

n 1 ru 1w,., '111 n1u 1t.J11J LLU ~ -l ~ n 1:11 

Lrl U'lil n lu1~~il~ liitJ')uw t-lfttl-l L'1lW~tJ') nunu n 1 nnU"l11 n lu1~~1 ~~lt-lfuu 'i"i',ft-ll U~-l 

'111 n~"II t-lft-l"'ll m1U~-lUl'11 1 n lu1~).J1 ftl-lJll~tl'tl4' '" ~U If'l ftUtltl n ritlU"'l~~-l~~ ruW:JiJ,xtl-l LUW')ftl 

24 .a-')L).J-l Ul"l! lnlu1~~-lt-l).J'" 30 nf).J ).Jl1tlmhuur.Juluu1l')rulnftnuL~unftl-l1u~')m;tln 

lUfttlU 1 L~U t-lft-l"'ll m1U~-lUl1u,)1-lUU~Uth luu 1..1') L~UIJ1N ll'ltJ ~ nUftlm;tl n 1w'Itlunun n 

L~tll,x'lllnluW~wrt'\nu~u~')~uj.nn~t'\l'lnltJlu~u~'IlUll'l 1 x1 mn-lU-.J1J1'i' (nlY1~ 3. 13) , 

t-lft-l"'l lm1u 24 .a-')L).J-l LllU"l!lnluW~Lt-lfttl).J1ftl-lL~tl'll4''''~ULf'lftU Uft,)~-lUl1UtlU~ 

flruW:JiJ 80 °C "'lUm~~-lJlt-lUnf'l-l~ uuYinJlt-lUn'llt:l-l"l!lnluW~Lt-lfttl ~ln1'i'Y1"'fttl-llu<)u~ 9 

iJUlf'l).J Y1 .I'I. 2552 ~lU,)U 10 ~l~t:lL'IlIJ1~U~1lJ <)U~ 10 ilUlf'l).J Y1 .I'I . 2552 ~l U,)U 10 ~1 Uft~<)U~ 

4 U-.J~l tJU Y1 .I'I . 2552 ~lU,)U 20 ~l lJitlL'IlIJ1~U~1lJ 
lu<)u~~lm'i'Y1"'fttl-l til'111nluW~~-l~~ruWJiJ,xt:l-l~lU,)U 30 nfu ~IU,)U 25 ~')tlth-l 

, , 
G v........" ..... 0.... , 0 ............... .... 

t'\ I W!1J')UYl 9 ).JUlf'l).J Y1 .I'I . 2552 "'I1U,)U 14 ~,)tlm-lt'\It-lru')UYl 10 ).JUl f'l).J ~ . I'I . 2552 Uft~ 

~IU,)U 25 ~,)tlth-l~It-lf16u~ 3 L).J~ltJU Y1.I'I. 2552 1Utlu~~ruWJiJ 80 °C "'IUm~~-lJlt-lUnf'l-l~ 
~ I ~ ~ 

uuYi nUlt-lUn Ll ,x-l'lltl-l"l!1 n lu1~ L~t:l H~IU,) rut-lltl ~ni'l,)U'i'::;wh-lUlt-lUn ll,x-l~tlUIt-lUnt'\"''tItl-l''l! l n 

lu W tl [;l n i'l')uC"'I ::;ul1ul-nt um 'j'~ 11..1') ruJlt-lUn t'\ '" Li'luJlt-lUn U ,x-l'tltl-l"l!l n lu W~"I~Ul1u,)1-lU U 

~Uth 



, 
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D..JnfrtrJt'I"lI1 nlu1tJ1ij'l;;uuili2l1il~iU 

~ n1!t1 nliu1trJ t'\"II1 n lu1~'!J~-.l~ IJl'rtnJ1~ulu~ m::;~ n mt-Ji)finlj'!J~-.lUfti1 
~ 

~t-JUIJl !J,)'Il11UUY1 (2550) lVltJ~lft~-.lrlIl1rHiiW'll1~'!J~-.ltl1'1l1tJLft'Wf)ltJ lu~ m::;~n'tJU1 Vl 

10x20x1 2 \jnu1.-1rli}') 1~~ULlft::;~1~1~"llntl1'1!ltJLftU1Uu1L')ru~~hnli~n~ft-.lhJ (Il1Yi~ 3,14) 

LLft,)~-.l1.11 ~lJlrfvnJ1 ~U 1~ Llri ",,~tJLLft::;~~ Luuqu1trJ fI'l!l n lu1tJ1uLLUft-.l~ n1!n lVltJ~~l~~"l::;l~ 

~-.l""W" 3 1Ji'') Llft::;~~l~",,~tJ"l::; l~~-.l""W;j 5 1Ji'') Llft,)~-.ll~·1i1 n llJhl~ Lr~u1iJl"lln~utl1~-.l Q nlJi'Vl LUU~U 

~L""~tJt-J41U,)U~-.l""t-JVl 15 n1t-J 

""ft-.l~l n 24 i') It-J-.l Lr~U'l!l n luhl~ L""fttlmft1-.l~1 L~~'!J4' IJ\~U lflftU LLft,)~-.l1.111u~u~ 

~ruw~ij 80 °C "lUm::;i-.l~lmrnt'l-.l~ UU)1n~lW.rn'!Jt1-.l'l!lnluhl~L""ftt1 Yhnlrn"'ft~-.l~-.l""t-JIJ\ 5 ~1 
LllJlftj1 H~lJlrfYlVlft~-.l~,) L~t-J Llft::;~lU,)wYh L~t-J l~mhnl'lYl~ft~-.l LlUUt)W~Ut)U ~hnlrnlJ\ft~-.llu 
v "" ')UYI 11-20 ~ft 1 f1t-J Yi ,I"\ , 2552 

~1""1U nli~lU,) ru"" 1 ti'1Jl 11 ~,)ui::;wi1-.l~lmrn LL tX-.l~~~l""l1n~ Vl'tJ~-.l'l!l n LU hl~L~l Ui::;UU 
t I • '" I 

UL,)I'I~lft~-.l '"l::;1.11'1!lnLUhlYln-.lYl~ru""!JijtX~-.l4 1U,)U 15 n1t-J ~lU,)U 5 ;1 1u~uY;~ru""!Jij 80 °C 

'" '" "''' 
Ll tX-.lIJI~1.11""l1n ~ Vl'IJ ~-.l'l!1 n LU hl ti'1Jl 11 ~')ui1~ ::;1.111uHl Unl 'l~1 U') ru1.11""l1n f'II!\ Luu1.11""l1n Ll tX-.l'IJ~-.l 

'l!lnllJhl~"::;1~ft-.l1ulu~m::;"In 

Il1YiYl 3, 11 LLUft-.lrJ~tJ'!JU11J\ 1x1 1Jl1'l1-.lLt-J1Jli ~1",,1lJmfl,) 1 t-J""U1LLt.lU'1I~-.l~lJlrfmJ1 fI'l!lnllJhl 



nlYiYl 3.13 '111 n luhl~~nffitJ ~')m'tl nl UfttlU,)l~tl~UUYiUl.h ~Yitl H~n~ n11U'1'ln FI'IIl n luhJ'1Uu.tJft~ 

~m~l 

...I " ...1"1...1_ 
nlYiYl 3.14 ~m::;'"InYl mI'lUu.ft::; 

1::;uuil~,)fII~lfttl~ 
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01i]~Ll0fYll-1Mli 

1 LPll1:;iPl'J1~ LLj;]nlJh'l'1ltl'l~ ru",~iJtl1n11'\ J1 LLft:;~U Uft:;L'Jft1~J1Yl:;LftYh~n'lluulJift:; 

L'1IlJI~ufLl..Jlll'\tJH' One-way Analyses of Variance (ANOVA) 

1 LFln:;'>f Fl'J1~ Ulfl n 1Jl1'l'1ltl'lm~1 ru"ll1 n luW~i'J'l",ftu m~1 ru"ll1 n luW ~Ylfi~ ~ m,11 L'1~1 

U\..Ir1'J~ULLft:;m~1 ru'll1 n luW~Ylfi~~:::~~uu~'J ~uluLLl1ift::: L'1Ij;]~u~1J...Jlll'\tJH' One-way ANOVA 

1 LPln:::'>f Fl'J1~ LLUnJi'JU'1Itl'l LUtlfL;UI'1'11tl'lm~1 ru"lll n luW~ L",fttli:::",rj1'l L'TllJl~U~'W LLft::: 

-rl'J'lL'Jft1Lll'ItJH' One-way LLft::: Two-way ANOVA (Ashton LLft:;Flru:::, 1999) LLft:::LL~Il'I'l 

1'1'J1~~~~\..I1fi:;",rj1'l1J1'J LLun~''l~tl'l Lll'ItJ H'~~n1iC'l1l'l C'ltlmLUU negative single exponential (Olson , 

/<./ 
Y/= Yo e 

Yo ~fl LUflfL;ul'1'Tltl'l'll1nluWL't}.j~U Y! ~fl LUtlfL;UI'1'Tltl'l'll1nluW~L",fttl",ft'l"l1nL'Jft1 t (1\..1 ) LLft::: 

K ~tl ~~U i:::~Yli'1ltl'lfi11'1'l~",1-tlt1 m1 n1itJtltJ~ft1tJ'1Itl'l"lll n lu W 

1 Ll'1n:::'>ff'l'J1~ LLuil.li'Ju'1Itl'lPl'J1~"'U 1 LL tlU'1Itl'l~lflrJmJ1iiiui:;",rj1'l L'1Ij;]~u~"hnjj'\tJH Two

way ANOVA ~ LP\i 1::: '>f1'1'J1~ LLlflnIJl1'l'Tlfl'l LutlfL;ulJ1'Tltl'l'll 1 nlu1~~~nu1LnI'11uLLuft'l~runt"uH' 

one-way ANOVA luniCu~Ll'1n:::'>f~1nnrj1~fl'lL'1IIfl~u~1~ ",111H' t-test lunj(w~7)LFln~LLfi 

~tl'lL'1IIfl~U~'W 

n1i)Ll'1n:::'>ff'l'J1~LLlJInIJl1'lLLft:::I'1'J1~LLUiUi'JULjj'\tJH' One-way LLft::: Two-way ANOVA .. 

HlUiLLm~ SPSS 14 ~1"'fui:::Uuu{jUin1i Windows t'hUn1i7)LF1n:::'>fF1'J 1 ~~~~utfi:;",rj1'l 

LUtlfL;UIJ1'11tl'l'll1 n luW~ L",fttll ULLlJlft::: L'1IIfl~\..I1ft~ rltJ-rl'J'l L 'Jft1 L~tl fi1U'J ru"'1~~Ui:::a'Yl i'1ltl'lfi1~ 

",1-tlt1lflnn1'!tJfltJ~ft1tJ'lI1nlu1~"I:::l-nLuiLLm~ Graphpad PRISM software (Kurz rlru::: , 

2000; Ananda LLft:::F1ru:::, 2008) L'JtlRu 5.00 
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01 J'~ 1 ij') t"Yllhn tWill oluhl~~ O~ ~'t)fl oltJ 

11..ml1~lU,) ru\nll1l..Jl ru'lll n luhl~~ o~ rrltltl n ltlLl'lrl n1~Uft"'tJtl"~lYl:;Lft (Exported leaf 

litter; LL."p) ~1l.Jl1tl~lu')ru1tJi"lln~l.Jn11~"C: 
LL = (LL + LL ) - (LL + LL + LL ) ---------- t'll.Jn1rii 1 exp fall ~mp de c com ~ 1 

lrrlrl LL I8i1 ~tl ml.Jlru'lllnlu1J.J~1')"'>-It'iu 

LL mp ~tl mm ru'lll n lu1J.J~~ nUl Lill.J1UU~,)~U 

LLsl ~tl ml.Jlru'lllnluhl~~:;t'll.J 

LLd&C ~tl ml.Jl ru'll l n lu1J.J~ ~ mjtlrlt'lftlrl 

LLcom ~tl ml.Jll1.l'lllnlu1J.J~u1'lnf1 

[illL~'t)l.JttJ~Yi~~"I!101uhl 

L~'t)l.J lrl" LLft:;~l.J ~ftmm ru'lll n luhl~1')"'>-It'iu ml.Jl ru'lll n lu1J.J~ ~ nUl Lill.J1UU~,) ~u 

UWl t"Y'IIl n luhl~t'l:;~l.J mm ru'lll n luhl~ ~n~rrltltl n ltl UWl ru'lll n luhl~ ~ mjtltJt'lftlrl Uft:; 

ml.Jl ru'lll n luhl~ ~ nu1'ln f1lrrlrl ~(fI'r'>-lil1 ~W~tllftUn11tlfiulrltl"Yjft1' ~'tJtl"'111 n lub.J~ Ln ~~ulu 

LL~ ft:; L 'tJ ~ ~ u ~'hl 



~tJfhl~",o./L~ tJu.,jft~ ~ mnih~~~w~ 10 ':IIDj;\ 1 tJ 5 IN ~ L~tJr.J1tJ~tJtJnft1~ L~~rJ~1:::~l.Jtl n"lltl~ 

~ 1 ~tJLLft:::Fl'J1).J~~L~~rJ"IItl~~tJbJ~~~~H"1tJu.,jft~~n~ijf"h 11.3 L'l!tJ~Ll-J(J11 LLft::: 10.8 Ll-J(J11 (J11).J~1~1.J 
Fl'J1).J~tJ1LLtltJ"IItl~~tJb.JltJLL,jft~~n~LYi1nl.J 1877 tllwLlInu.lJ1f LL~tJ~~tJbJ (Jl1~~ 4 .1) LLf\'M1~L~tJ~1 

1.J1L 'J rw~ ~j;\1).J L~~1ij Fl'J1).J~tJ1 u. tltJ"II tl~ tlltJ bJ~tlrJ u.ft::: f'itlrJ1 L ~).J;tJLS1tl1:::rJ:::Yn~ft n L'1 \,j ~1tJ1 tJ"IItl~ 

u.,jft~~n~wln;tJ 

1 tJn11U.iJ~ L "II1J1~tJ~1m tJLL ,jft~ ~ m~t1~:::H' ~"IIUFl'J1).J ~ 1 ~ '1J~~ Fi1tJ'J rw\~~1 n ~ M'J ).J"IItl~ Fl'J1).J 

~tJ1 u. tltJ~l-J~Ylfi Fl'J1l-J L~tJ~l-J~Ylfiu.ft:::Fl'J1 l-J ~~).J~YlfiLtltJ~'J ri1~tJj;\L"II (J1~tJV~"fJ n11 0 Ll-J ~1 ~~ u.m).J 

LUJ~1L'1\,j(lhtJ1tJ"IItl~LL,jft~~n~ ~~~1l-J11mLiJ~L"IIIJ1~tJ~~L~tJ\~ 3 L"II(J1 ~~~ 

1. LnlbJu.~l-J (Avicennia zone) 

~tJ~1 tJL"II (J1dtl~1 tJ,h~1:::rJ:::Yl1~ ~~ LLtJ1 0-40 Ll-J1J11 ron n1l-J~1 L'1l-J1 ~1tJ1 tJ"IItl~ u.,jft~ 
~n~11tJ'ha:::rJ:::Yl1~~~U.~ 0-40 Ll-J(J11 ijf'i1~':IIUI'1'J1l-J~1~'1J"IItl~U.f\).J"II1'J).J1n~~C1I (Jl1~~ 4 2) 

>-
....... - .... I ~A':' 
'"l~ L1rJ nl.Jn'J rwtJ'J1 .. L"II (J1 U-J u.f\l-J" 

L"II (J1bJ LL~l-Jij L~tJr.J1tJ~tJtJ nft1~ L~~rJ~1:::~l.Jtl n"lltl~th ~tJL'(i1 nl.J 12 A L"IItJ~ Ll-J ~1 nllll'UJ 

, "1_" J'.J"... 0", "" " .-
~tJ1LLtJtJ"IItl~~tJU-JLLft:::~tJYl~tJ1~l'\nl-J"IItl~ft1~tJLYl1nl.J 11 00 (J1WLlInu.~nLft::: 19.06 fI1t'1~ 

Ll-J(J11/ LlInu.~f (J11).J~1~1.J ( ~1n~~ 4 .1) ~tJ~~~1.J1tJ1.J1L'Jrwd\~LLri ~1~ (Sonneratia 

caseolaris (L ) Engl. ) LL~l-J"II1'J (Avicennia alba Blume) Ln~n1~11.JL~n (Rhizophora 

apiculata Blume) u.ft:::Ln~n1~Ll.JLm1J (Rhizophora mucronata Pair.) 1.J1L'Jrw~""~;1).J1 1 0 

Ll-J 1J11"'l1 n1l-JLUJ~1 ~1.J~1~ m:::~1mtltJ1.J1L'J rwLLFll.Ju.ft:::~l.Jnn~1rJ L~ (pneumatophOre) ~ij .. 
"IItJ11'\ L ~ CljLLft:::ij Fl'J1).J~~,j1:::l-J1rw 1 Ll-J~1 n n ~~ mh'JdLL~n u. "IItJ~tltln).J1~1 n~1tJl.JtJ"IItl~n n~ 

tl~L~~tJ (Cable root ~1tl Horizontal root) ~tJ~~'JtJL~Clj1.J1L'JrwdnLL~l-J"II1'Jm:::'"l1t1tl~tlth~ 
~tJ1 u. tltJu.ft:::~l.Jn n~1rJ L~~~n Fl'J1).J~~,j1:::).J1rw 25 L'l!tJ~ Ll-J 1J11 (Jl1~~ 4. 3) tJtl n'"l1 nd~l.J 

Ln~ n1~ Ll.J Lft n LLft::: Ln~ n1~ 11.J 1 ~ Clj m:::'"I1rJ L utJn ~ ).Jtl~.,f'J~tJ~1 tJL"II ~ bJ u.f\).J 
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2. ~"II~b.JLn --l nl--l (Rhizophora zone ) 

~ti~lti~"II~Ctl~lti"li'J--lr~tJ~'Yl 'N~--lu.tJl 40-1 00 ~~r ,")ln1~~1~'1~1 ~ltib"lltl--l U.U~--l 
~m~1'")~i1,",1~"I!{'1f1'J1~~1A'~"IItl--l Ln--lnl~lu~~nu.~~Ln--l nI~lul'r1~~ln~~ ~ (ll1Yi~ 4 2) ~~ 

Cffi nu1~'J ruC~l "~"II ~b.JLn~ nI--l " 

L'~ ~ b.J1n~ nI~i1 ~~ticJ1til'ltirJ n~ 1~ ~~~tJ~ r~~Utl n"lltl~ ~1 ~ti~ YI1 nu 12.4 ~'lIti~ l~ ~r i1 ... 

, , " 
~ l n--l~~rMhllnu.~f ~l~~l~U ( ~ l n~Yl 4.1 ) ~tii1~YlYiultiut~'Jru{'11~u.n Ln--ln1--l1u~~n 

tn--lnl--llul'r1~ ~~~~"II1'J ~~\lti"lll'J (Xylocarpus granatum Koenig ) tUNU.~~ (Ceriops tagal 

(Perr ) C. B. Rob) ur::;{;n~tlnu.M (Bruguiera gymnorrhiza (L.) Savigny) U.~::;U1::;{;n~tln 

"II1'J (B. sexangula (Lour.) Pair. ) U1~'Jru~lti'rl~1"11tl--l~"II~b.J1n~nI~~~l'lnU~"II~Wu.t'\~'Y1uu.t'll-J 

"II l'J;titl ~ u.~ ~'Y1U 11 n'rl1 tJ l1il~ t'\ 11--l Ll'ltJ ~~t'l ~"II1'J ~"Ii ti~~tJ 'J nti n U ~"II ~ 1~ u.t'll-J 1 ti'!J ru~ ~~tJ'J nti 

u1~'J ru~lti'rl~--l"lltl--l ~'lI ~b.JLn~ nI--l~~~nu ~'lI fJ1W~~\ltilil~YiU~~\lti"ll l 'J LUN u.~--l ur::;{; n ~tl n ~~~--l 
.1 % J'.I'''' ....... ..-

~~~::;ur::;'(j n ~tl n'!J 1 'J'!Jti utitl~ u.~ ::;~n nYjYitlti (buttress root) "IItl--l fJ1~\lti"ll 1'J ~~~::;n n'Yl~~ m~tru::; 

'"'~ 1tJ-J'J L',j 1 (knee root) "IItl--lur::;{; n ~tl mL~--l u.~ ~ LUN u.1;)--l m::;'") 1tJtl~U1--l ~'Jti Ln--l nI--llu L~ n 

L~~::; Ln--l nI--llul 'rI ~Iil ::;;tin 1::;'") 1tJtl~tlth--l'rlti1 u.11ti-i'J~ti~"IItl--l~"II ~1mn--l nI--l u.~::;'Y1Un n ~ltJti 
(s tilt root) '!Jtl--l tn--l nI--lluL~ nu.~~Ln--l nI--llulm~t'lltintitltJ1--l'rlti1U.11ti (ll lYi~ 4.4 ) 

3. LnlW~::;\lti (Xylocarpus zone) 

~ti~ltiL'!JfJ1Ctl~lti"li'J--lr~tJ::;'Yl1--l~--lLLtJl 1 00-1 20 ~fJ1r Iil1n1l-J~lL'11U~ltilti"lltl--lu.u~--l 
~ .-.I I cv.-.l 0.... .J...J.... .... .: t ~ at.:' 
,.,n'd'11il~l-JPl1~"I!tif1'J1~~1,",~'!Jtl--l~::;\lti'!J1'J~ln'Yl~~ (lllYi'Yl 4 2) Iil--lL1tJnUrL'Jruti'J1 " L'!J~ u..J 

~::;\lti" 

L"II IJ1WfJ1::;\ltii1 ~~ticJ1ti~tirJ n ~1--l L~~tJ~1::;~Utl n"lltl~~l r1ItiLyh nu 9 . 2 L'lIti~~ ~r i1,",'J1~ 

'rIti1 LL11ti'!Jtl--l~tiWLL~::;~ti~'rI~1 ~l'In~'lItl--l~lr11tiLYhnu 3650 r1IwLlInu.~fu.fl::; 31.34 1J1111--l 

~lJ1rlLllnu.lJ1f ~11~~1~U ( 1J11n--l~ 4.1) ~ti~~YiUltiU1L'JruC1~ u.n ~::;\lti"lll'J lh::;{;n~tlnu.~--l 

tUNU.I;)--l tn--lnl--lluL~mL~~~l~u.I'I--l (Lumnitzera littorea (Jack) Voigt) n1::;Iil1tJtl~-i'J~ti~"IItl--l 
" , 

L'!J IJ1 W 1J1::;\lti titl nlil1 n{'1tJ~Yiun nYjYitlti'!Jtl--l ~ ::;\1 ti'!J 1 'J LL~ ::;YiUl1 nYli1 ~ n~ru::; '"'~ 1tJ-J'J L'II 1"11 tl--l 

ur::;{; n ~tl n u.rM U.~::;tUN u.(;'IAtitl~tltJ 1 ~'rIti1 LL 11ti ( lllYi~ 4.5) ~ n~--ltJ--lYiUl1n ~ltJti~t'l11~ Ll'ltJ 

tn--l nI--llu L~ n 1 tiUtL 'J ruCL'Il tinti 
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ldtlth::~J1 CWi-J'l ftihI1 ')Vi "tl~~~ ~ ') i-J l" (J1~\.J 0~ VitJ~ ') l 'tI1Jl hj' ll~ i-J iJ i-J 'lft;'lI1 ')Vi ~'l 'Wmi1tl ~'W 
~~'rIi-J~~tltJ~t'l t'I~~iJ fOi') lVIl ntJ 134. 00 ~'WIlllml(J1f 1 'W" ru::~ l'tl (J1bJLn~ n1~ llft::l" IJlW 1Jl::\j'WiJi-J'lft;'lI11Vi 

~'l'Wl'rli1tl~'Wi-Jlnn~ll"IJlL~ll~i-Jth::i-J1CW~tl~lvil;~iJril 233 .2 6 llft:: 327 .2 3 ~'WIlllnll(J1f IJlli-J~I~tJ 

~1'r1ftJi-J'lft;'lI11Vi1tJVitJ~ll'tl (J1L~ ll~i-JiJ Iiil~tltJ~~ ~ l vii ntJ 5. 13 ~'WIlll n ll(J1f l' (J1 hnn~ n1~ LLft::l' (J11~ , 

, .. 
LL~i-J~tl~lYlI ( lJll1'NYl 4.1) 

, 

IJlln~YI 4.1 tf01N~11~l;~tlhJ1ru1'WlllJ1ft:::l'IJl~'W~"W 

L"lI{JlUJm~~ L"lI{JlbJLn~m~ L"lI{JlUJ{Jl::\j'l.l 

41'l.1'l'l.l~'l.IfUj~YitJ ("lIil~) 4 7 6 

L«'l.Ir.h'l.l~'l.I6nfn~L~~tJ~1::~tJtln"lltl~~1tA''l.I .. 
12.4 12.4 9.2 

(L.'l.I~~{Jl1) 

fl'l1~~'l.I1LLU'l.l"lltl~!ff'l.lUJ 

(tA'WLlInLL{Jlf) 
1100 1830 3650 

~'l.IYi~U1~~1'l~'tl~~1tA''l.I 
19.06 27.67 31.34 

({Jl111~~{Jl1/LlInLL{Jlf ) 

~'l~;jl'lI11Yi~'l'l.lL~ntl~'l.I 
134.00 

(WAIl; IKWLlInLL{Jlf) 
233.26 327.23 

~'l~;'lfl1Yi~'l'l.lLtJ 

(WL; IKWLlInLL{Jlf) 
5.13 10.45 12.24 
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t 

~c.J~~~~hJ'1~~~iJft~~n~~~~n~iJ~flflmtl~ 3 ~,~ L~~ri ~,~'hl~tUJ 1,~hJ1n~n1~~~ft :; I1J~ 

'hl ~:;\J~ ~~ ~~ ~~~iJ1:;~~~ I'I~ ~~ n1n~iJ~~, ~~~~~~~~ 



...J 
fl1Y1Yl 4.2 
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1'1 ) ...i.I •• j 

..; J' ...l...... ~ ~ _~ J' ...l...l..,,, ~ _, ~ _~ J' _, 
Jl1YfY14 .3 (n ) Yi~'YllJlMl.J~1't1tlWlllJl ~~~l.J ('tI ) LLft:::Yi~'Yl'Ylrl(;\L"II1l.J1 ~~u1"11tl-.lL"IIlJl ~~~l.J (1'1 ) U~Yi~u1 

YiunmntJllil (pneumatophore) "II~1(;\l\-1C\J"IItl-.l~1~~ft::: (-.l ) nn\-l1tJllil"lltl-.lLL~l.J"II1'J 

n) "II ) 

Jl1Yi~ 4.4 (n ) ~~~'tItl-.lL'tIlJl'tmn-.ln1-.l ('tI ) ~~U1YiUnn~1U~ (stilt root) 'tItl-.l't~t'lnftLn-.ln1-.lt'l1Wl~ , 
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n ) 'tI ) 

... J' ..; ~ _':' J' .1 
Jll'Y1Yl 4. 5 (n ) 'Y1'iJYl'tltl~L'tI1JI ~1JI~\!'iJ ('tI ) U'iJ'Y1'iJul'Y1Ur1nl:;'Y1tl'iJ (buttress root) 'tItl~f;1~\!'iJ'tIl'JU~~ 

r1 n~i'jftn~ru:::f01t\ltJtr'J L'l11 (knee root) 'tItl~,jr~i n ~tl nLL(MU~~hh~ U~~~l'iJn'iJtlth~ 
, J'.1 

~'iJ 1 U'iJ 'iJ U'iJ'Y1'iJ u 1 

... 
~ru~l.JtJ 

~ru~1JijL~~tJr1m~tl'iJ'tItl~'!l1 nl fII ~l ~'iJ1 'iJL '11 f;1hl LL~l.J L'tIlJlhJLn~ nl~ U~~L'lI1'l hl f;1~\!'iJi'j 
I'lltl~1'iJ'll'J~ 24.99-28.36 24.64-31.44 23.99-29.87 23.75-29.03 U~~ 23.24-27.42 °C 

f;1ll.J~1~U ( 1'l1n~~ 4.2 LL~~Jll'Y1~ 4.6) i~~ru~1Jij'!l1nll"l ~lU~~~'iJ'tItl~i~~1l.JL'tII'l~'iJ~i'j 
LL'iJ'J t Ul.J~ ~~~IiI'iJ~~ L~tl'iJl.J nn f01l.J 'Y1 . 1"1 . 255 1 ;~ Ltl'iJL~tl'iJ~i'j~ ru~1Jij L~~tJ ~l~ ~i'j I'll LYll nu 

I-

24.99 24.64 23. 99 23. 75 LL~~ 23.24 °C ~l~fu~ru~1Jijtlln1f11 ,jl ~'iJ1'iJL'tItJ1hlut'll.J LUlhl 

tn~ n1~ U~~L'lI f;1hllJl~\!'iJ f;1ll.J~l ~u ~ft~liIl n~'iJ~ ru~1Jij L~l.J~~;'iJIiI'iJn~ L~tl'iJ~~ltJ'iJ 'Y1 . fII . 

2551 ~~Ltl'iJL~tl'iJ~i'j~ru~1JijL~~tJ~~~~~i'jl'll LYhnu 28. 36 31.44 29.87 29.03 U~~ 27.42 °C 

" ~l~fu~ru~1Jijtll n11"1 ,j1 ~'iJ1'iJL'tIf;1hlu~l.J L'tIl'lhJLn~n1~U~~L'tIf;1hllJl~\!'iJ 1'l1l.J~1~U ~ft~liIln 
" ..... - I ....... 

'iJ'iJ~ru~1Jl.JIiI~l'1tltJ1~ ~~~IiI'iJCI~ L~tl'iJ~~l f01l.J 'Y1 . fII . 2552 

~ ru~1Jij L~~tJntJiJ'tI'!l~tll nll"\ ~l LL~~~'iJ'tI'!l~i~~ll.J L'tII'l~'iJ~i'j l'1'Jll.J u"'n"1~n'iJ'!lth~ 
i'j-JtJ~l~'1J (One-way ANOVA, P<0.001 ) t~tJ~ru~1Jij~li'jl'll~~~~~ (28.27 °C) Nl~fNWl~tl 

~ru~1Jij~'iJ1'iJL'tIl'lhlU~l.JU~~L'tIlJlhJLn.'W l ~ (27.36 LL~~ 26.79 °C) IJI l l.J~l~U ~ru~1Jij'tl~ 

'!l1nlfll (26. 59 °C) i'jI'l1~~nrjl~ru~1Jij~'iJ1'iJL'tIl'lhlf;1~\!'iJ (25. 89°C) 
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~ru~lJijL~~t1 (DC) .. 
I'IU 

., .. 
tl1mfill 

0 

L'!I~Uj'LL~lJ L'!I~bJLn~m~ L'!ILJlUj'~:;\lU Ll'ltlU U1 

"'Hlfll~mtlU 2551 25.76 26.81 26.24 25.96 25.44 

fiU'l1f1lJ 2551 24.99 24.97 24.37 24.25 23.73 

lJm'1f1lJ 2552 24.34 24.64 23.99 23.75 23.24 

~lJJ11~Ufi 2552 27.12 29.14 27.62 26.95 25.83 

... 
lJU1f1lJ 2552 27.78 31.01 29.36 28.33 26.89 

LlJ~t1U 2552 28.36 31.44 29.87 29.03 27.42 

'Yi~~J11f1lJ 2552 27.52 30.14 29.23 28.63 27.20 

ij'lU1t1U 2552 27.52 28.86 28.26 27.64 26.70 

m'n!)1f1lJ 2552 26.72 28.32 27.63 27.05 26.25 

a~~1"'lJ 2552 25.58 29.13 28.16 27.55 26.64 

riUtl1t1U 2552 25.93 27.57 26.83 26.21 25.78 

~fl1fillJ 2552 25.86 27.62 26.37 25.74 25.25 

L~~m'1t1t1 26.58
d 

28.33
8 

27.36
b 

26.79
c 

25.99
8 

.., .., .., 
'" ... .., o '" .J 



32.00 ~tlln1 f'1 

E 30.00 

III .... 28.00 
~ 

f:i 
~ 26.00 :s: a .... 

24.00 

22.00 

0J 0J "- '" 0J '" N 0J 0J '" U;-:' '"? '"? .i( '"? t.e;"i U;-, u;-) U.~) -'? '"? -'? 
;:J 0:: 0:: ~ 0:: ;:J II: ;:J 0:: 0:: ;:J 0:: 
j:: "" ;< c 1;< ;:! j:: r;< c c: C II>: 

n) 

. 
32.00 - + - Ul 

E 
.- ... , 

30.00 '" ' ... '" , III ~ .. _ ... _ A... .... 28.00 , 
~ I .. - ... 

f:i .. I 
~ 26.00 ... I 

~ ....... -~ .... 24.00 

22.00 

0J (" 0J N '" 0J 0J 0J '" 0J 
'"? .i( '"? '"? '"? ":, ~( U;, -'? -'? '"? "( 
;;J II: II: j:: 0:: ;;J 0:: ;;J II: Ii: ;:J II: 

~ "" ;< c r;< :3 ~ 1;< C c: C II>: 

"II ) 

~ l1JPl1iiLltUJ 

- • _ l1JIIIWln,lnl'l 

32.00 ............ l1J Pl1iiIll~lJU 

;.:> 30.00 
III .... 
GI 28.00 
~ 
~ :s: 

26.00 C! 
fi1' 

24.00 

22. 00 

0J 0J '" " '" '" N 0J (" 0J 
LI~) U( '"? '"? -'? '"? '"? '"? "? "( "( ~) 

;:J 0:: 0:: j::. 0:: ;;J 0:: ;;J 0::. 0:: ;;J 0:: 
j:: "" ;< c 1;< ~ ~ 1;< c c: C II>: 

fOI ) 

Jl1~~ 4.6 (n) ~ru~1Jn~~~tJl1m~~U"ll~~~1n1 f"\ ("II ) ~1 ~~~~ (Fl ) ~U1U~~ft~~"II[J1~U1IW~~~~~~~u 

~ ~ jI'\~n1tJu ~ . f"\ . 2551 ~~~~~U~ft1"'~ ~ . jI'\ . 2552 
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>-

I') 'YltJ ~LIJI n ~1-l"'tl~ 1::: ~U I')?ltJ~-l1Jtl~,jlYl :::L~ 
I .... ~..,J.J' ~... 0 

1'),")1 tJ LL~ n j;11~'!I'tl-ll:::C'lU F1,")ltJ~'l''tl'ltJ1Yl::: LflYl'!ltJ~'l ~ ~ LLfl :::fl'l j;1 1 ~ ~,~ F1 1 tJ'") ru'"l l n 

I .... ~ .... L.t ... t ~ ~ 
c.Jfl ~1~''tl~ F1,")ltJ ~~''tl'l1:::C'lUtJ1 Yl :::LflYl'!ltJ~'l~ C'I LLfl::: F1?I~ ~'l''tl'l1:::~UtJ1Yl::: LflYlfl'l j;11~ ~ 1 tJ1'tlU 

t)tJ ~'lU.~1tJ~ 26 ~fllF1~ YU'\. 2551 '"ItJ~'lt)tJ~ 23 !JlfllF1~ YU\. 2552 tC'ltJH"'tl~fln1JtJfl'l , , " 
t ..l ... ..... ... .oJ 

''tl'ltJ1Yl:::LflYlfHl1tJLmfltJ'l'tlU ( j;1nll'l ) '"Ilnm~~Ylnflllt'\j;1f n'tl'lYlYH1'tl u.~C'I'l1tJj;11n'lYl 4. 3 LLfl::: 

111'Y1~ 4.7 'Y11J'J1 F1,") I ~ u.1JI n ~1'l'tl'll:::~U F1,")I~ ~'l'tl'l~I Yl::: Lfl FitltJ'l~ F1'l~ j;1fltl ~-rl'")'l n11Yl ~fl'tl'l 

1tJ~~~tJU.fl:::~~U.ft'lijF1,") I ~LL~nlJil'l''tl'l1 ::: ~UF1,") I ~~'l'tl'l~IYl:::LflLYi1nu 1.20 U.fl::: 1.1 7 ~P11 
!Jl l ~ftl~U ~'lbJllP1nlJil'lntJ'tltJl'lijUtJ~I~'1J (t-test , P>005) 

, 0-

~IU~U1U~fl~~~~lnl~~fl~~ f'111~UtJ1n~I~~~~'1:::i1Jf'111~~~~tl~U1Yl:::Lfl (L~tJ1'1) 

14 1.22 

28 1.32 

41 1.26 

54 1.45 

82 1.31 

112 1.47 

139 1.04 

166 1.00 

195 1.17 

221 1.31 

251 1.36 

277 1.25 

307 1.18 

333 1.06 

362 1.10 
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~ 
2.0 

~ 

:! 
• 1.6 
~ s: ..; 1.2 
~i 
t: ., 
" 0.8 I; , 
.~ 

c: 

~ 0.4 
~ 
c:-eo c: 0.0 

14 28 41 54 82 11 2 139 166 195 221 251 277 307 333 362 

~\l1\1r\l'4i.~hrm n'ln'l" ••• 
( )( )( ) 

lUI. 2551 lUI. 2551 

..J :: I , ..... l,I 0 ~ ..l t' .:. 
r:::tJ::: l ') ~ 1 'Yl ~ 1'Yl::: l~ 'Yl '))..J 1 ~lllJl~::: l "IIIJIVi~~1)..J fi11~,) ru ~~"'1 n r:::tJ::: L,) ~ 1'Yl~ 1'Yl::: L~ L1)..J 

lfil~tl~"'l n;'l,J LuJ~l L{ 1~~1~1 ~"IItl~ LLtJ~~ ~ n~ LL~::: L,)~l~~l'Yl:::L~ d-)..J~ ""':::~U~ln ~1~1 ~"IItl~ 
LLtJ~~~n~~~(1l.J~~wJ~l"11tl~1'~~ 24 )..Jn11f01)..J LL~::: 11-12 n~lfil)..J Vi.~. 2552 "IItl~~~ll~~ll~::: 

1'~~ 29 ~~~lf01)..J Vi. III. 2552 "IItl~~~~~ ~~n"'ltl~1~'lh~ 300-440 260-370 ll~::: 80-160 ~lYi/ 
.... .3.... ~.':' ~.I:-';' ~.I:' • ... J ...I '" r 
')~ ¥'il~1UL"II1JI u..Jll~)..J L"IIIJI \JHn~n1~ll~:::L"II1JI u..J1JI:::\l~ IJIl)..J~l~U (lJIln~'Yl 4.4) Ll.Jtl')Lfiln:::~'Yll~ 

, 
ll~:::5 ;')'UJ~I1'~ IJIl)..J~l~U) 
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..- J' _ 
" m:tN;: LjJtl '" jJ 

~lJ llJu.""::L,, "~lJfhl;:jtl~ ~tJ1::ntllJ'tl~ ~lJL ~\ltJ') (Clay) ~lJ"::ntllJ (Silt) U.f1::~lJ 
., .J _ 'I ~_'" ~ ... I .1 .J ... _ ... 

."nrJ (Sand) "'~ "ln~." 4.5 "'lJ ~lJL'" ~U.~~LulJ"'lJ11lJulJ"::ntllJ (Silt loam) "'~"'lJL~lJtJ') 

25.40% ~lJ"::ntllJ 72.25% U.f1:::~lJ"'l1rJ 2.35% "l~fll~lJ ~lJllJL,,,b.Jln~n1~LulJ~lJhlJtJlJ 

"::ntllJL'IIlJL~tJ')nlJnlJ~lJllJL,,,Wu.~~~~;:jtl~'(tJ1::ntllJLUlJ~lJL~\ltJ') 2.12% ~lJ"::ntllJ 63.67% 

U.f1:::~lJ"'l1rJ 35.22% "l~fll~lJ U.f1::~lJllJL,,,W"::\llJLUlJ~lJhlJtJlJ"'l1rJ (Sandy loam) ~ij~lJ 

L'I(Il";lJfUj' LUtlfL4UMUL t.4Utl'l LUtlfL4uMU(Il::ntlU LUtlfL;U~U'rI11t1 ,il" L\~tl ~U 
L'I(IlU!U~)J 25.40 72.25 2.35 ~uMuuu(Il::ntlU 

(Silt loam) 

L'IIJ,b.Jln-3n1-3 2.12 62.67 35.22 ~uMutJu(Il::ntlU 

(Silt loam) 

L'I(IlU!(Il::\lU 1.13 41.35 57.52 ~UhUUU'rI11t1 

(Sandy loam) 
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4.3 '!I1n' .. ubJ;t;1~14.'U (Leaf litter fall) 

DnJ1CW'!lln ttJ'hl~h~~flt.llJl~tl"t1t t.lL"IJI'hl u.eq2-J L" IJIbJ1n~n1~u.~::L"IJI'hlIJl::\luii fill 7.69 8.86 

u.~:: 5.19 PiwLlInu.lJlfitllJll2-Jfll~tJ ~"Ltlt.lDnJICW'!llnttJ'hl~h~~flt.lfltl,yt.lLYi1ntJ 2.27 2.51 U.fl::1 .37 

nf2-J/1JI111~1J.J1JI1/,ylJ IJ1I2-Jfll~tJ (1JI111~~ 4.6) LLlJ'l tWJ"tl~m2-JICW'!lln ttJ'hl~h~~fllJ"tl~L"IJI'hlU.eq2-J 

U.~::L" IJI bJ1n~ n1~ t t.l1tltJUi1 "'lI2-J "~IU nt.l t"ui1m2-J1 CW'!l1 n ttJ'hl~h~~flw.J1 n t lJ''l~ ~t.I~ ~u.~~ (~~U.fl 
n~I~L~tlt.l~~ ~~n1ut.ln~ L~flt.lfit.l'lI"2-J) i1 f11ltl~tt.l''l~ 3.35-3. 94 u.~:: 3.08-3. 99 nhJ/IJII11~1J.J1JI1/,ylJ 

~i~'illmrt.lm2-J1 CW'!l1 n ttJ'hl~h~~flt.l"tl~~~eqtl~ L" 1JIi1 U. t.I'l t ~2-J~ "~~'ilt.ln~ L~fluiit.ll"2-J t"u L" IJIUJ u.eq2-Ji1 

• r.: ., ~ _",..J , ,L<..J.,...J ~... , .- .r. , .-.,..J 
unJlCW'!lln ~tJ U-JY1n~~flt.lt.lflUY1~" ~t.I"]](NL"tllJ2-JlJl"2-JLY11ntJ 1.21 nn.j/IJII11~1J.J1JI1/'lt.l ~t.I"CW::Y1L"1JI • 

bJ1n~ n1~i1DnJl CW'll1 n ttJ'hl~h~~flt.l~tlU~,,!" t t.I''l~ L~tlt.l~2-JJ11';t.l1fLYi1 ntJ 1.40 nf2-J/IJII11~ IJ.J 1J11/,yt.l 

~tl L {1~''l~ ~ ~~t.I (L~tlt.l~ ~~J11"2-J n~ L~tlt.lnt.lU1Ut.l) m2-J1 CW'll1 n ttJ'hl~h~~flt.l"tl~ L" IJI 'hlU.eq2-JU.fl:: 

L"lJIbJ1mn1~~~tl~tlJ''l~ 1.93-2 .73 u.~:: 2.45-3.06 nhJ/IJII11~1J.J1Jl1/,yt.l i1u.lJ'lt~2-J2-Jlnf'\Ju.fl;jDnJICW 
~tlU n~lm2-J1 CW'!l1 n ttJ'hl~h~~fl'\Jt t.I''l~ ~ ~ u.~~ ~'lt.lm2-JICW'!l1 n ttJ'hl~h~~fl'\Jt '\JL" IJI UJIJl::\I'\Ji1 

u. t.I'l t WJ L~2-Jft.lt t.I''l~ ~t.I~ ~ u.~~ (L~fl'\J~ ~ ~~ n1ut.ln~ L~flt.l2-Jnl1 f'12-J) i1 f111~~,,!" t t.I''l~ n~l~ L~tl'\J 
fit.l'lI"2-JLyi1ntJ 3.01 nhJ/IJII11~ 1J.J1Jl1/,ylJ ~i~'illmrt.lDnJICW'!lln ttJ'hl~h~~fluiiu.t.I'l t~2-Jfl "fl~41'\J~2-J" 

..I 
''l~~~~t.I (J11~Y1 4.9) 

'illnn1~LfiII11::,JY11~eqn~~tJ~lm2-JICWL~~U"tl~'111nttJ'hl~h~~fl'\JlJlfltl"U'tl~~~ 3 L"IJl';'\J{IJJ 

i1fi11'lI2-Ju.lJlnfll~n'\Jtlth~i1,rU~I~qj (One-way ANOVA, P<0.01) (1JI111~~ 4.6) t"UDnJICWL~~tJ"tl~ 

'!II n ttJUJ~h~~fl'\Jfltl,y'\Jt t.lL" IJI bJLn~ n1~i1 f1112-J1 n~,,!" (2. 51 nf2-J/IJII11~ IJ.J 1J11/,y'\J) 1tl~~~2-J1 ~tl L" IJI UJ 

u.eq2-J (2.27 nhJ/1JI111~1J.J1JI1/,y'\J) ~~i1f111'Wu.lJlnfll~'illm"lJIbJ1n~n1~ ~'l'\JDnJICWL~~U"tl~'!IlnttJ'hl~ 

h~~fl'\Jfltl,yt.ltlJL" 1JI'hl1Jl::\luiiflll~tlU~,,!" (1 .37 nhJ/lJll11~1J.J1JI1/,y'\J) 
I I "'" 

Lijtl~'ill1CWI i "~'l'\J"tl~m2-J1 CW'!l1 n ttJ'hl fltlm2-J1 CW'!l1 n~'!IYih~~fl'\Jli~~2-J ,,~tJt)li "~'l'\J"tl~ 

DnJ1CW'!lln ttJbJL '\JL"IJI'hlU.~2-J L"lJIbJ1n~n1~ U.~::L" 1JI'hl1Jl::\I'\Ji1 ";ltl~t'\J''l~ 60.2-89.7 40.0-84.7 u.~:: 
~ ..I, ,::. • .- ..I % .J. • ~ ., ~ _'" ' 

45 .1-91 .8 % "tl~'!Iln~'!IY1n~~~t.lY1~~2-J" 1J112-J~I"tJ (J11~Y1 4.1 0) ~"~'lt.l"tl~unJICW'!lln ~tJ U-JlJltl'!lln 

~'!I~~~2-J" t t.lL" IJI\~ u.eq2-J U.fl::L" lJI\mn~n1~ fIItlt.l{I~"~~ LntltJlJlfltl ,,~~t1u n L~t.lt t.I'(H~L~tl'\Jij q'\JIUlJ 

~1~ftJi "~'llJ"tl~m2-J1 CW'll1 n ttJ'hl fltl'!ll n~"~~~2-J" t t.lL" IJI \~ 1JI::\I'\Ji1 u. '\J') t ~2-J2-J1 nf'\J~~u.fl'')~ u.1n 

'iI'\Jn~ L~tlt.l~2-JJ11';'\Jfi ~i~'il1 mrt.li "~')t.I~~ nfll'li1 u. t.I'l t ~2-J~~~ "'iI'\Jn~ L~tl'\Jij q'\J1U'\JLL~::flltlU1 L ~2-Jf'\J 
~n "f~~'\Jn~ L~tl'\Ja~~1 f'12-J ~tl~'il11CWli "~'l'\J"tl~m2-J1 CW'!l1 n ttJ'hl fltlU~tJ~1 L' 1'1 UJ LL~2-Jiii"ft,)'\J"tl~ 
m2-J1CW'!l1 n ttJ\~ lJltltl2-Jln~,,!" 1tl~M2-J1 ~tlL" 1JI\~I'1::\lt.lu.~::L"lJIbJ1n~n1~~~i1f111 76.0 72.6 u.~:: 

..I • .-
66.9% (J11~Y1 4.11) 1'112-J~I"tJ 
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UnJ1NL~i!J'fWIl1n 'hll~~h~~flU 
I 

0 0 ... ... - (nf~/"'"""~ ~ "'"I1'U) ~1U')U,;)U~iil~LnJ'Yl1 

n11'Yl"iiltl~ L,,,,UjLL~~ L''''UJ'n~n1~ L,,,,Uj"'::\lU 

14 1.45 1.52 1.02 

28 3.94 3.92 1.53 

41 3.35 3.99 1.66 

54 3.73 3.08 3.01 

82 1.92 1.76 2.01 

112 1.47 1.40 1.74 

139 1.21 1.67 1.06 

166 1.69 1.99 1.58 

195 1.93 2.94 1.05 

221 2.30 2.45 0.78 

251 2.00 3.01 1.13 

277 2.07 2.94 0.99 

307 2.57 2.61 0.96 

333 2.73 3.06 0.84 

362 1.63 1.48 0.76 

L~i!J ± SO 2.27
8 ± 1.30 2.51

8 ± 1.02 
b 

1.37 ± 0.80 
...... ... "..,j I I .. ... 

..J 

." P = 0.01 
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"1\.1,)\.I-r\.l'M'.~Llam1n1"'''tltI~ 
( )( )( ) 

'l'U1. 2551 Ii. 1'1. 2551 ~ . I'I. - 1'1.1'1. 2552 
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76% 

11J 

67% 
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73% 
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111~~ 4.11 1"~'JtJ'Dtl-:j'1n~'~h-:j~fltJ\~~ri LU L~tl'hl tl'JtJ~U~tJfl1tJmtJL'Dl*1'hl~~~ L'Dl*1UJLn-:jn1-:j 

~fl:;L'Dl*1'hll*14tJ 



~n~I4IL' 

U iAn ~~ U f' 11\ t-LU t-ul NiLtttl1\ U LIIoI1M.I1LI4I ~:~ t-LfaQ n~14I tttl4l L' '" ~~ru t. '~I1t-LU t-U~I11.141 L t~~"nl\;;141 tt1. 

141 L m ~~I1M.;;~t.LLnl\;;If1;;t!m t-"''' Nf11 t-"''' UQ", U 1;;:f1t-QLtttl1\ U LlIont.~ l1t.m tttl4l L' 11~'" ~~~n~nfJ' t-~ 

t-LU t-U~I11.141 L' t'QL~n~n \ IInlloNi~ t'~tttl1\ ULIIoI1M.t-9;;~" 11~" tttl4l L m \f1~ t.~~\I1M.M.L~;;~" t.LLI1~" t-QL 

11\ L~I1M.lrRU ~:LU ~r1 l1~rUnfJm\nL&';;~" I1~UI1\raL~f1 n~:141 LI1I1~I1\nt1" I1~U ~\f1lI1U"nLnLI1QL 

f1lGtk\I1,.\3u~~rUl1\nt1"Ilt.LLnl\;;l4It-GLI1\ n~ltInfJ1U.ttI1\I1QL l1~rUl1\nL: Ln~Lx'Gtk1.nI1nLfll1\raL~f1 

l1,.\3u~~f1ll1\n~"Ilt-II"t':f11 t-GLI1\ t-~k1.nt1"raL~1J Lnk1.rmtm\ t.t: nl1l1\nL&' n111~k1. "11\raL~f1 tl1U" ~~ ,. 

rUGt~I1\nt1"Ilt'II"UIt"'U1;;:f1t'ItLI1\ (:I4Irt1~nllo' 8~-L x 8-V) ufm\t'Lut-ult-ItLI1\L~U (:I4Irt1~nllo' 

v<::-8 x O-S) ruk1.\IILnLI1\Il;;~ruk1.\I1\t-Lut-ull1t.QI1\nt1" nQ~I1t;k1."t-~IlI1\raLt;f1I1~f1lraL~wn~ 

Lk1.Lt mltt3l1\nL: iJUl1\ n~" Ilt'LU t'Ul t-QLI1\ t.ra~um[Jmt.~;;t;" ~LI4I Lr~Il;;~t-.{\" Q~ t-II" ~!lt.Lranl1" 

l1\nL~ "'jon!"'rt1.I1\nf' 11~f1ll1\nL: n1t-~!lQi.k1.~I1~k1."I1\raLt;f1 tI1U"nLnLI1QLf1lQi.~ll1\nt1" , ,. , 

IlM.L~t-QLI1\ L~ ~nlJ';;~I1\ t-.{\" l1\nt1" QP' 11t;k1." l1\nL&' 11t;k1." t.rat' t-~I1t;k1." l1\raLt;f1 nLnLI1U" UQk1. 

l1\rUGt~I1U"UItk1.f1lI1\nt1"Ilt.LLI1~"t-QLI1\ ~,,~\ (986 ~ 'uOSUllwOl) IIn!lo;;t;!fI"I1\t-ItLLralA.~nL:ru1 

t-L \A;;ru~u ~a., rail' 11' hnM.I4II1.';; t; l4I"n' nil t.r1nI1L 11 La., L nu ~ 1A11' 11' U L Itt-ItLlln!loU n" L ~QI1' ... If" J,.;. IJ' ... I" .. .. .:r 0 r''' k " .. • ~ 

I1"'L~I1LI4I (I'v IAt-ULI4I) '" . ,.. 
n~/:14I rt1 t-L:LI4I/I1;:U ETO 11~ LIA ml\;;141 ~141 L ,;;t;" n~/:I4Irt1 t-L:LI4I/I1;:U S<::'O I1~LIA' L~ !It-~I1~'' tttl4lll., 

Q~LI1t't;t'1t: n~/:I4Irt1 t-LlLI4I/I1;:U LV'O I1~LIA'1I ~~ULl1n~t.t:nI1LI1Lt' L~U ~ ~tttl1\ U LIIot-QLra~~,ruLI1W 

Ilt'LUt'U~l11.l4Il1.m"'l (W'O>d V/\ONV "eM-auo) I\l~L~ra~!lt-LraQn~t-L~UI4I"I1Lt.ItI!l~n~I4IL'I1L~ 

t-~t'QLn~lt~n~ t.t:nI1LI1Lt' L~U ~ ~tttl1\ U LIIot-QLra~~,ru LI1WL~I1M.~~~t-LIAj\;;L:ItI' ~:LUU Lie. 

(G ~ 'V IAM.LLt) ,.. 
n9:14Irt1 t-ULI4I/I1;:U V ~ '0-0 ~"t'~L~!lt-~t-Qt;"'L4..tLU"'~n~t-14;;:un~t-t;'" ~l1ttl t.n" !l;;t;" n9:14Irt1t-ULI4I 

.... I .... I 

/I1:U LV'o-<::v'O t-t.lLn' ~ItLWI1t-IIoI1It1L:Ul1nQ"" t-UI1It1 Lt.ngnQII' t-t.lLn' nLU Ll1l1n' t.n" I1nl\;;l4Itt'1141 L m' ..... r-\,. I., ~ ... 'IIF ,..... r-".r " ~ .... .:s"'" It 

niflt.r1nI1LI1La.'LnU~IAtt'lI1' ULlloruLI1:rlnt.~ nH~bt-t.lLn' t-:ItIUQnll.l1M.m"'t.r1nI1LI1La.'LnU~IAtt'lI1' ULIlo .. .. if. ,..;' k " :;,j " 7" I" r-" -:: "'.r;-.... if. ,.."-k " 

ru LI1tJ1n-ru L"'t'~k1. n~/:141 rt1 t'L:LI4I/I1;:U 60'0 11~ LIA' '" ~~raQttn~ t.t:nI1LI1Lt' L~U ~~tttl1\ ULlloru LI1W 

!l~nlt~'nlJ' t'~111t1 LLt~b M.nQ~' t'~nle.t-t;'" t; Lralt~ t.L~ U t-~ ~\11\ U Liloru LI1tJ1n-ru L~ n~/: 14111' t-L: LI4I 

/I1:U 9v' ~ I1ULlA. 'LI1La., LnU~\Att'lI1' ULitruLl1.trll1t-llonraLUle.wbM.nltll't't.lLn' nLULI1I1n' t.n"I1t-LUt-U' tt'I '" "" if. ,.."-k" :;;I",.. ~ .. ~ r-".r ,,~,.. ~-k 

I4II1o'n\n~t.~nI1LI1Lt 'L~U~ ~tttl1\ ULlloruLI1W~" n~/:I4Irt1 t-ULI4I/I1;:U S<::'O I1~LIA m~~' L~ !It-~t-Qt;'''lA. 

:LU t-t.IIo11 Qt;I4IItI1~' L~~ru LI1W!lI1~" tttl4l L m \ n~ t.t:nI1L I1Lt' L~U ~ ~tttl1\ U Lilo L 'v ~t-U LI4I t-~ t-It~'" lA. 

: LU '" Itt; 141 U t.l1nrl, LItII1I1' hnM.l4lI1o';; ~14I"n' nifl t.r1nI1LI1La., Lnu ~ \A 11' 11' U Lltt-QLrat;~'ru LI1:rl W' I..," U" ,.. I" -.. :r 0 r'''''' It r-~ • 

(JeW.1 leel p9lJodwl) n."LtlIn.ru ... l1l.lIo1l,n.uB"I11.I1.' Ul.lIo 1"'1" 
--........ '" 

9S 



"111~~ 4.7 UnJ1t1.1L~~!J'lItl~'1n1tJbJ~~n,j1L;1~1tJ~~')~tll.tml"bJLl.tUJ L'lI"bnn~n1~LI.~~L"II"bJ 

":;\J~ 

trnJ1t1.1L"~!J"IItl~'1n1tJ~~~ntl1L;1~11J~ij'l~~ 

~1~'l~t5'~~er~ (nf~/1f1111~UJ":/t5'~) 
, 

0 

L'lf1~LI.~~ L'lf1u.,'n~n1~ L'lf1~lf1~\1~ 
... 
LnJVl1n1n1"'~tl~ 

14 0.25 0.56 0.08 

28 0.35 1.46 0.23 

41 0.19 0.96 0.47 

54 0.11 0.44 0.42 

82 0.03 0.24 0.42 

112 0.20 0.29 0.05 

139 0.14 0.09 0.00 

166 0.35 0.10 0.03 

195 0.37 0.05 0.00 

221 0.32 0.43 0.01 

251 0.29 0.52 0.14 

277 0.23 0.58 0.04 

307 0.36 0.36 0.03 

333 0.38 0.69 0.04 

362 0.14 0.27 0.06 

L";!J ± SD 
b 

0.25 ± 0.18 0.47
8 ± 0.42 0.13

c ± 0.21 
... ... .J ",.J . ... ... 
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4.5 '111n'\Jl,.,'i.:::."'\Juib~u (Leaf litter standing stock) 

m~ 1 nJ'!I1 n 1tJ't~~~:;~ ~tJ~~'J ~~IJI~fllJl~~;j1 ~L 'I IJI 't~ u.~~ L'I IJI 'tmn~ n1~ U.~:;L 'I IJI ~ 1JI:;\I~ij"1 
1 03.07 183. 78 U.~:; 39.55 n1l-J/1JI111~UJIJI1 ~"LtI~m~1nJ'!I1n1tJ~~~:;~~tJ~~'J~~"fltJ~LYhntJ 0.28 

.., ~ 0.., ..J .. ~ _",..J .. .... ~ _", .. 
0.58 U.~:; 0.14 nnJ/1JI111~UJIJI1/·~~ 1JI1~~1IJ1tJ (1JI111~YI 4.8) '!I1n ~tJ IJ..IYI~:;~~tJ~r.J'J"~ ~~L'IIJIIJ..IU.~~).J 

UnJ1nJ~~1 L~~fllJl~fllJl''J~ n11Y1 "~fl~~~ii"1fl~1:;\-d1~ 0.06-0.4 7 n1).J/1JI111~ UJ 1JI1/tJ~ ~'J~U1l.J1 nJ 

.. ~ _",..J .. .... ~ _~ .. ~ " ..r ".J" .. ....J:.. x 
'!I1n ~tJ ~YI~:;~).JtJ~r.J'J"~ ~~L'IIJIIJ..I ~n~ n1~~U. ~') ~~).J).J1n'l~ ~~1I'J~ L"fll.l.., ~1'I~n1!Jl.I'N"l.IL"fl~1I~'J1f1l).J 

... I ... ~ ....... ........ ~ .......1 .. 
~fIl1 1.48 U.~:; 1.36 nf).J/1JI111~L).J1JI1/'J~ "'1n~~~u.l.I'Jtl.l).J~"~~"'~Cl~L"fl~).J~1f1l).J'D.:ILtI~L"fl~YI).J 
_ ~ .. .. "..J .... "..J ,.., .., .., _ ~ .. ~ _",..J 
u1).J1nJ'!I1n ~tJ ~).JYI~:;~).JtJl.Ir.J,)"~l.Ifl!JYI~"LYl1ntJ 0.07 n1).J/1JI111~UJIJI1/'Jl.I u1l-J1nJ'!I1n ~tJ IJ..IYI~:;~).J 

.......: ..r"!:-".J .1 0 ..,. ~ .. ~ _",..J ... .... 't" .. 
tJ~t.J'J"~L"'~~1n'~flnfllN ~l.IlI')~~~~~ ~1~1tJu1l-J1nJ'!I1n ~tJ IJ..IYI~:;~l-JtJ~r.J,)"~~l.IL'1JI l-J1JI:\I~l-J 

U. ~'J t U~~1n~~"'1 n''J~ L~fl~fi~'J1 fIl~ n~ L~fl~l-J n11 fIll-J~~ii "1fl~ 1:~~1~ 0.40-0.48 nfl-J/1JI111~ UJ 1JI1/tJl.I 

.., !:- • ~ .. ~ _",..J ... ... ... ~; ..J 
~~~"'1n~l.Iu1l.J1nJ'!I1n ~tJ ~YI~:;~l-JtJ~r.J'J"~l-Ju1l-J1nJ~"~~"'~¥'i~~"n11Y11J1~fl~ (/l1..,YI 4.13) 

... r _... I .. ~ ..J , ~ .. ,:,...I ...... I.... :, 
'" 1 n n11'J LfIll1 :;~Yl1~~ ClIJI..,tJ'J 1u1l-J1 nJL 1l~mlfl~'!I1 n ~tJ ~YI ~:;~l-JUl.Ir.J'J "~lJIfl'Jl.I'Ifl~YI~ ~1l-J L'I IJI 

~~~u.lJ1n"1~n~fl[h-3ii,r!J~1A"qJ (One-way ANOVA, P<0.01) t"m'lIJl'tmn~n1-3ijU1l.J1nJL1l~!J'Ifl-3 

'!I1n1tJW~~:;~l-JUl.I~'J~WJ1n~~'" (0.58 nfl-J/1J1111~UJIJI1/tJ~) Nl~~-3l-J1~flL'IIJIWU.~l-J (0.28 nfl-J/ 

1JI111~UJIJI111'~) U.~:;L'IJIWIJI:;\ll.l (0.14 nflJ/1JI111~UJIJI111'~) (1JI111~~ 4.8) 1JI1l-J~1~tJ 

~fl~1u.~n'llij"'Ifl-3'1n1tJW~~:;~l-JtJl.I~'J~l.I1l.1u."~:;L'IIJI~~{tl.lL"'!J1~im~nJ:Yl1~inJ"1l.1~Ylm 

'Ifl~1tJu."~:;'lIij"L'~L~mntJn1~1u.~n'!l1n1tJW~~n~"L'1~1tJ~~'J~~ r.J~n11~n~..,tJ~11tJ'Ifl~U.~l-J 
'I1'J U.~ :;fhlJ..,tJ't~i'J 'ttJ1l.1L 'I IJI 't~ u'~).J U.~:;..,tJ'!I1 n 1tJ't~~~ ~fl~'lIij" 1 ~L 'I lJI'tmn~ n1~~~ Ltll.I~~~~ ~"ntJ 
L'I 1JI't~ U.~ ~ ~,)~'!I1 n 1tJ'Ifl~U1:;i n"fl n U.,,~ tUN U.,,~ U.~ :;IJI:;\I~'I 1 'J..,tJ't~ l.IL' 1JI't~ IJI:;\I~U.~:; L'I IJI 't~ 

tn~ n1~tJ1L'J nJ~~"'L'I IJIW 1JI:\Il.1 fl[h~ 11ri 1JI1l-J"'U'!I1 n 1tJW'Ifl~ tn~n1~ 1tJL~n 'tA1l.1'lnL'IlJI~l.I~ 



1*1111~~ 4.8 tI1l-J1CUL~~tJ'tl~'1ntu'hl~~::~l-JU'l.ltl'J~'I.It'l.lL'I*I'hlLL~l-J L'l*Ibnn~n1~LL"::L1II*I'hlI*l~'I.I 

trnl'lCUL~~tJ't'l-IJ.'lntu~f1~::~l-JU'l.ltl'l~'I.I 
, 

~'l'l.l'l'l.l1''I.I~i-IJ Lhlih (n;1J/I*I'l:'l-IJ UJ 1*1:/1''1.1) 

n'lnll'lfttl-IJ L1IIJIUj'LL~)J L1IIJIUJ'Ln-IJn1-IJ L1IIJIUj'IJI::\I'I.I 

14 0.22 0.63 0.11 

28 0.42 1.48 0.33 

41 0.31 1.36 0.40 

54 0.17 0.49 0.46 

82 0.06 0.28 0.48 

112 0.29 0.32 0.10 

139 0.24 0.07 0.01 

166 0.37 0.21 0.01 

195 0.44 0.27 0.00 

221 0.28 0.49 0.00 

251 0.27 0.61 0.02 

277 0.21 0.77 0.02 

307 0.41 0.49 0.03 

333 0.47 0.97 0.09 

362 0.10 0.22 0.03 

0.28
b ± 0.18 0.58

8 ± 0.49 0.14
c ± 0.21 

~l-J1tJL~'J ~'Jt1nmI11t;-1t1~n~l!tLL~I'I . .ar:l-J1CUL~fltJ'tl~"1ntUUj'~~::~l-JU'l.ltl'l~W~,)1)JLLl*ln"1~ 
I ... tV 0 .... ...l 

tlU1~l-J'I.ItJ~1f11Cl.JYI P = 0.01 

60 



..-co 

~
 

IL
 

~
 

)
)
 

<ro 
:::i 
?
' 

;;J 
r c 

E
 

I 
?
' 

~
 

C
 

• 
., 

~
 

~ 
362 

c 
362 

362 
~
 

~
 

IL
 

~
 

!! 
~
 

!! 
333 

~
 

;;J 
333 

;;J 
!! 

333 
~
 

~
 

~
 

;;J 
c 

SO
; 

307 
~
 

co 
307 

:::i 
c 

307 
fiE

 

~
 

co 
C

 
;;J 

fiE
 

co 
;:I 

;:t 
277 

fiE
 

~
 

277 
IL

 
;:I 

;;J 
277 

~
 

~
 

;:I 
• 

• 
~
 

I 
N

 
;t 

u 
251 

• 
251 

~
 

251 
ll)

 
~
 

• 
u 

ll)
 

;t 

~
 

• 
.. 

N
 

f-' 
221 

~
 

;:J 
221 

., 
~
 

~
 

221 
~
 

«0 
..: 

f
~
 

;:J 
~
 

~
 

;:J 
r 

~
 

I 
;t 

r 
195 

~
 

195 
t 

195 
r 

~
 

;::l 

t 
r 

., 
c 

;:i 
~
 

t 
c: 

r 
SO

; 
., 

o
~
 

H
 

c: 
166 

., 
166 

,. 
166 

_
,; 

c: 
~
 

SO
; 

,. 
a 

~
 

,
~
 

~
 

,. 
139 

f<FI 
a 

139 
~
 

139 
~ 

:s: 
~
 

a 
~
 

!i 
~
 

;
l 

eo--
~
 

112 
~ 

112 
112 

S 
~
 

~
 

r 
;::l 

o
r 

~
 

82 
82 

82 
c r .. 

5
4

 
54 

ll)
 

?
' 

54 
ll)

 
~
 

N
 

... 
41 

~
 

;J
 

41 
41 

.,; 
,<rO !! 

28 
28 

ll) 
2 

28 
L

() 
;t 

N
 

r 

II! 
14 

;:i 

~ 
;::Ji' 

14 
H

 
14 

.
~
 

IL
 

C
D

 
~
 

N
 

co 
C

D
 

~
 

N
 

0 
C

") 

~
 

~
 

C'! 
<Xl 

C
D

 
~
 

N
 

0 
C

D
 

'<1: 
N

 
co 

C
D

 
'<1: 

N
 

0 
....: 

6 
6 

6 
6 

6 
0 

6 
6 

0 
6 

0 
0 

.q: 
(nX''' .. rntut.. .. /tt.t u) 

(nX
''' .. rn.t..&-~/tt.tu) 

(nXI""If'.t..&-~/tt.tU ) 
,
~
 

~
 

n
~
t
.
l
!
n
l
\
l
f
.
:
3
~
1
\
 l. Ut.. ... a. ... I!~ ''''t..lftil 

n~t.l!nl\lf.:3~l\l.Ut.."'''''''I!~''''UCW 
n~t.l!nl\lf.~.~"'.!f1.l\l.ut.. ... a."'I!~''''UCtf\ 

r C
; 



62 

4.6 n1'l!ill!l •• 1!1"1f1nttJ1~ (Leaf litter decomposition) 

n"mjfltJ~flltJ'lIl n lu'hl"Dfl~~~~ll-l L"D ~~1JfLlJ' Ln "'~1JL1';l11J'';l~1J1::l-ll ru 2 L~fl1Ju:n"Dfl,ml1 
YI"'flfl~ L~1Jl~~ln~~~Llm;lmn1"'flfl~ 28 t)1J u;.l-llru'lllnlu'hl~L~flfl~lnmffifltJ~flltJl1JL"D~'hlU~l-l 

L"D~'U.Jln~m~ufl::L"D~'hl~::\l1JL~flflLVitJ~ 53.85 55.73 Ufl:: 65.51 % ~ll-lfll~U ~~~~lmh1Jl1J 54 t)1J 

u;.l-llru'lllnlu'hl~L~flfl~lnmffifltJ~flltJ~~~ll-lL"D~~1JfLlJ'ijf5ll 36.89 39.92 Ufl:; 48.50 % ~ll-lfll~U 

~~~~l n,11Ju;.l-l 1 ru'lll n lu'hl~ L~flfl~l n mffifltJ~flltJ~~"ll-l L"D ~~1JfLlJ'fl "'fl~flth~~11 ~1J~1Jt1 ",m1 

YI"'flfl~ (362 t)1J) ;~L~flfl 0.76 5.40 Ufl:; 2.24 % ~l~hJL"D~'hlU"l-l L"D~'U.Jln~m~ufl::L"D~'hl~~1J 
o ... ..J 

~ll-lfll"'U (~l1'NYI 4.9) 

.01 ... .. • I • I • ~ "I ~ .,:,..J .. , "I' ... ..r1 " 
Ll-lfl';l Lfi\1l:;~ fI'I';lll-l Uu1u1';l1J"Dfl~u1l-ll ru'lll n ~U U-JYI L~ flfl~ 1 n mffifltJ"flltJ ~ 1JU~ fl:; L "D ~Yl1J~ ~~ 

Ufl:;',)~ L';lfllYlU~lu;.l-ll ru"Dfl~'11l n tul~~ L~flfl~l n m1UfltJ~flltJ"Dfl~U~fl::L"D ~~1JflJJij fI'I';lll-l U~ n~l~ 

n1JflUl~ijl!tJ~lA''1J (One-way ANOVA, P<0.01) LLfl::u;.l-llru"Dfl~'lIlnlu'hl~L~flfl~lnm1UfltJ~flltJ11J 

U~fl:;',)~L,)fll"Dfl~m1Y1"'flfl~ijfl'l,)1l-lU~n~1~n1JflUl~ijl!tJ~1A''1J~')tJ (One-way ANOVA, P<0.01) U~ 

flU l~ l1n lJlll-l1J~ il-l~1J1h:;~~1~ L "D ~~1Jtft~ LLfl :;'')~ L,) fll hJ ij ~ fl ~fltI1l-l 1 ru'lll n 1ul~~ L ~flflflth~ ij 
, " 

l!tJ~l~'1J (Two-way ANOVA, P>0.05) 1~u~",~H\~1J~lm1UfltJ"flltJ'lIln1u'U.Jl"'tJ1';ll-l"Dfl~11~ 3 L'!I~ 
" '" ~1J~"bJL1Jm1~n~fI'If~i1UJu~n~1~n1J 

.01 ... .l': ..... '. ~ "I ~ .,:,..J .. "I' ... f'1.':'''' .J 'i' 
Ll-lflYl~11rul fI'I') 1l-l'nl-lYl1J1l1:;~,)1~ u1l-l 1 ru'lll n ~U U-JYI L ~flfl ~ 1JU~fl ::L"D ~Yl1J~ U-J nU"ll')~ L,)fll ~"'tJ 

m1~1l~~l-lm1(l"'(lfltJUUU Negative single exponential (JllYl~ 4.14) 1~~l-lmnfl~m1UfltJ~flltJ 
"I ~ ':"'I' ... ..r1.~.....J 0 ....l':. I ~ 4 , ..J..... 

'11ln ~U ~l-l ~1JLL~fl:;L'!I~Yl1J~ ~"'~~l11~YI 4.10 (P<0.001) "1~1U'nl-lu1::'nYl1l'!lfl~fI'Ilf1'1~YI~1flfl~11m1 

~fltJ~flltJ'lIl n 1u'hl (K) ~1~~1 n"l-l mnfl~mffifltJ~flltJ'lIl n 1U'hlYlU~1€~1'I mffifltJ"flltJ'IIl n 1U'U.JL 1J 

L"D~'hlLL"l-lijf5lll-lln~t1'" (K=0.023, R
2
=0.981) 1fl~fl~l-l1~flL'!I~'U.Jln~m~ (K=0.020, R

2
=0.984) Ufl:; 

L"D~'hl~:;\l1J (K=0.014, R
2
=0.981) ~ll-lfll~U 

€ ~ 11 ~,)1JfI'Il fUfl1J~fll1J t~1L~1J"Dfl~'lIl n tul~ rifl1JLll-l nl 1Y1 "'flfl~ n1 1UfltJ" flltJij f5ll 110.89 

~~~~lm~l-l~lmn1 "'flfl~ 54 t)1J € ~11~,)1JfI'IlfUfl1J~fll1Jt~1L~1J"Dfl~'lIl n 1u'hl~ L~flfl"'1nn11tjfltJ~flltJ 

Mlfl~fl~1~1';l '" Ll';l t"'m~flfl 44.74 41.91 LLfl:; 51 .84 ~l~hJ L"D ~'hlu"l-l L"D ~'U.J'n~m~Ufl:;L"D ~'hl~::\l1J 

~ll-lfll ~U ~~~~l n,11J€ ~11~';l1JfI'IlfUfl1J~fll1J t~1L"'1J"Dfl~'lIl n 1ul~~~"1l-l L"DIJI""~W.1J,) LUl-lfl"'fl~ 
'''; .01..., "I ~ "..J .. AI 4III.J" 

fltJ1~'11l1 ~1J'n1J~ '" m 1y\ "'flfl~ L 1Jfl~"'1 n lJI';lfltJ1~'IJfl~'lIl n ~U ~l-lYl L ~flfl"'l n m1ufltJ"flltJ ~1J"II';l~y\ltJ'!Ifl~ 

" 
n1 1y\ "'flfl~ hJ LVi tJ~Ylfl11Jn1 1~ LfI'I11:;~€ ~11 ~,)1JfI'Il fUfl1J~fll1J t~1L"'1J ~~l!1Jn1 1~ LfI'Il1:;~€ ~1l ~,)1J 

" , 
fI'Ilfufl1J!Jifll1Jt~1L~1J~~~1J"",11J',)~ 277 t)1J 1~ijf5ll 26.9632.88 Ufl:; 43.07 ~l~fuL'!IIJI'hlU"l-l L"DIJI'hl • 
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I 

tI1JJ1CU'JI1nttJUj~L'\.4flf)~1nn1ffif)tJ~fl1tJ (%) ~1U'lUo)U'\.4ft~ LhI';h 

n1n1~flf)~ L'JII'IUjU~JJ L'JIl'lhJLn~n1~ L'JII'IUjl'l::\lU 

0 100.00 100.00 100.00 

14 64.36 72.95 82.33 

28 53.85 55.73 65.51 

41 35.97 47.54 56.98 

54 36.89 39.92 48.50 

82 25.91 30.97 30.24 

112 9.39 17.83 25.47 

139 5.41 19.63 27.67 

166 9.43 6.84 22.68 

195 3.59 15.23 13.12 

221 0.66 10.27 10.54 

251 2.94 8.86 3.51 

277 2.57 3.93 1.83 

307 1.80 8.17 6.67 

333 1.80 5.79 1.06 

362 0.76 5.40 2.24 



100 .. ...... L -." 'UJ IUU,J 

-0- L,,,~tn~n1~ -'#. 80 -... L"'~"~U -., 
t. 
~ 

,~ 

A.3 (,{) 
;l 
~ 

C 
r .,. ., ., 40 .... 
~ 
;t 
~ .... ., 

20 ""3 

o 100 200 300 

~1U'lu1'Ul4i~L1).Jn1m""f1~ 
..J ~ ... f '. ~ ., ~ .S:'..J .., ~.S:' ~.S:' 

Inti." 4.14 ji)'.l1l-J'fll-JtitJD,.:::w:n~lJ1l-J1ru'!l1n ~1J u.J"'L~~tl'"l1nn1ffitltJfl~1tJ'!Itl~L'lJl u.JLLfll-J L'lJl u.J 

tn~n1~LL~:::L'lJl'hllJl:::\ltJ1tJLL"~:::''.l~L'.l~1~~tl~1tJpJ,tl~fll-Jn1,.nll'lntltJ negative single 

exponential 

lJl11'l~~ 4.1 0 fll-Jn1"n1,.tJtltJfl~1tJ'!I1n11J'hlLL~:::t1lJll'ln1nJtltJfl~1tJ'!I1n11J'hl (k) 1tJLL"~:::L'lJl~tJfIJ! 

tll'ltJtl~1tJpJfll-Jn1nr'.lhj Y::::100e-
kt 

fl~n11n1~~tJflfl1tJ'!I1n R2 P 

'lu'hl 

L,~bJLLfl~ Y=1 OOe -0.0231 0.981 P<0.001 

L'lJlbJ'n~m~ Y=1 oOe -o.02ot 0.984 P<0.001 

L,~bJlJl:::\ltJ Y=1 OOe -0.0141 0.981 P<0.001 .. ~..J ... , 

64 
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1J1111~~ 4.11 ~1futl1J (C) L1JtIJl1L"I1J (N) L!~::tlIJl11~,)w'nfutl1J,jtll1JtIJl1L"I1J (C:N ratio) 'tl~'1nt1J'hl 

~ L ~~tl"l1 n n1ffitltJ~~1tJ L1JL' IJI 'hl L!~~ L' IJI hJ1n~ n1~ L!~::L' IJI 'hl1Jl::\j1J 

, 
(1).Jy'hn17V1~iUl~ C (%) N (%) C:N ratio C (%) N (%) C:N ratio C (%) N ('Yo) C:N ratio 

o 43.25 0.39 110.89 43.25 0.39 110.89 43.25 0.39 110.89 

14 49.66 0.76 65.34 49.76 0.79 62.98 49.58 0.73 67.91 

28 48.16 1.01 47.68 48.47 0.91 53.26 46.77 0.98 47.72 

41 45.67 0.96 47.57 45.83 0.96 47.73 46.26 0.92 50.28 

54 43.40 0.97 44.74 45.69 1.09 41 .91 45.62 0.88 51.84 

112 41 .59 1.14 36.48 45.14 1.21 37.30 28.96 1.10 26.32 

139 40.62 1.13 35.94 44.72 1.21 36.95 43.97 1.08 40.71 

166 37.25 1.14 32.67 40.23 1.21 33.24 43.53 1.11 39.21 

195 29.15 1.14 25.57 47.62 1.30 36.63 44.42 1.08 41 .12 

221 30.81 1.10 28.00 33.31 1.07 31 .13 42.54 1.17 36.35 

277 26.96 1.10 26.96 37.16 1.13 32.88 42.64 0.99 43.07 
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4.7 '!I1nt\JUJ'ign\JMfII (Leaf litter consumption) 

... ," ... ~ - 'I ~ .~ 
'lIY" LU~::fII'41t.J"'YI ~YY'tl~ ~1J1w! fII'l!l nJ1J~ 

% ' " ... ~ _ 'I ~.~ ... 'I .r...l~ ~ .i' '.1 ......1, 
'illnn11¥'1~LnlJllllf11~\llt.J~1J'J1 ~U1ulfll'!lln ~u ~.,,~n ~\I~\I'Yl,.,n~ ~",,~n ~ 2 '!I\I"'YltlfJ 

~~~ Perisesarma Uft~ Episesarma L\I'J~~ Sesarmidae 

~~~t.Jr'ht.J~"~ (Perisesarma eumolpe De Man) ii01::"tl~LU\lpJ~L.,,;tJt.J~\I~1 .... .. 
nlt.J",~u~UllJll~~I~~::~'J'tl~nlt.Jii~~~~~~ 1.1\11J\I'tl1J'tl~~'J'iI::ii~t.JL~n1 
• I ' .....1 ... ... ...I 
ur.::t.Jlru 64-78 1Jlt.J (U11'i1~ L'YltJ\I¥'1~1f11t.J, 2552) (1l1~'Yl 4.16) • 

~~~t.Jnlt.Jl-.b~ (Episesarma versicolor Tweedie) ."ffi Violet vinegar crab ~~ii 
... ,~ .i' ' ... PI ..... 1...1 ...I ...... ... ~ ~ ... 
~ nMru::;L~\I ~"" u.n n1::; ~tl~ LOtlU Lu\lt, ufl L"'~Ut.J'iI'l"~ n1::;~f)~t.Jrt\lllJllfl'il\lLntlU .. .. 
UllJll ~ L'Yl1 nlt.Jwnuii~l-.b~ U.~::;IJlNtJflltJ nftlt.J.,,~uii~'1'J 1.1\1U\l'tl~'tlU~'J'iI::; 

ii~t.J L~n1tJ1::;t.J1 ru 40-48 ~t.J (1J11'i1~ LYltJ\I~~ffllii, 2552) (1l1~~ 4.16) 

~ u.~t.Ji~~f)~,!!~~~~u 1 \lL' IJl1t.JLn~ n1~ u.~::; L' IJll~ 1Jl::\I\lu.IJl'W~u L \lL' IJl 'W' u.~t.J ~1."fu 
l'l'Jlt.J.,,\l1 ~ hI\I'f)~~ U.~t.J~'il11ru1 t"tJ~tlt.J'il1 n n 11,rU~1\1'J\ll~~~UU\l~\I~\I t~u ~'J\l1." CkinJ 

1 l~u~ 1 ~'J (Schories u.~::;l'lru::;, 2003; U11'i1~ LYltJ\I~~ffllii, 2552) L;1tl~1iI1n'W~1t.J11C1 

~ 1 U. \In,!!~~'tl~~ u.~t.Jl~'il1 n i nMru::;'tl~l~ u.~ t.J ~~,r\l~ 1\1'J\ll~ LL~t.J~11.1i11 n 011,rU~~ LU\I .. 
~1\1'J\lnJt~U1'Jt.J'f)~~u.~t.Ji~~f)~,!!~~ 

L;1tl~'ill n 'W~u~ u.~t.Ji~~f)~,!!~~ 1 \lU1L 'J ruL' 1Jl1~ u.~t.J~~ 'Wll.Yil n1 ,.,ru~1\1'J\lnJ1 \lL' IJl 

~ ,0 1:: ~~ ~"...1 .1 ::. ... 0 .... .1 
\I U.1Jl~1"'rU L'!! IJl ~t.J ~n~ 01~ ~~:: L' IJl ~t.J 1JI::;\I\I'Yl~ U ~ u.~ t.J'Yl~~f)~,!!\I~ 'Yl1 011\1U'il1\1'J\ll ~ u.~t.J .. 
1 \I·lh~ ~ ~ u.ft~ U.fl::;~ ~ ~\I~U~I~I\1'J\lnJ U.~t.Ji~~fl~'!!~I'I1'Jt.Jri\l1 \lu.IJl~::;"Ih~ ~ ~ u.~ 1M ~~ ~~ 1Jl111~ 

~ 4.12 n~u.~L'IJl\~IJl::\I\liil~U.~t.J1\1"1h~~~u.ft~U.fl::~~~\I (26 .8 U.fl:: 30.5 l/lJll11~UJIJl1) .. 
t.Jlnn~IL'IJl1t.JLn~n1~i~~tl~~~ (25.4 u.~::; 17.5l/1Jl111~UJIJl1) U.1Jl"'J1t.J"'\l1U.hI\I'f)~l\IU.~t.J'W 

u.lJlnIJl1~ri\l1\1u.lJlfl::;L'IJl~\I{W'tlth~ii,rtJ~1~~ (One-way ANOVA. P>0.05) u.fl::;'Wu.lJlnIJl1~ 
.. 

ri\l1\1U.lJlfl::;~'OO1flf)th~ii,rtJ~1~~ (One-way ANOVA, P>0.05) ilni~tJnit.J~\l1f1::;"'~1~L'1Jl 

~\lfW' u.~::;~ '0 01~ hjii ~fllJltll'l'J1t.J"'\l1 u. hI\I'f)~1~U.~t.Jtlth~ii,rtJ~1 ~ ~ (Two-way ANOVA, 

P>O. 05) ~~,r\lfll'J1t.J"'\l1 LL hi \I t"tJ 1'Jt.J'tl~~ u.~t.Ji~~tl~,!!~~~-.3fl1'i1~'ill1ru11~'il1 n 1111 L~;tJ'tl~ 
1'l'J1t.J"'\llU.hI\lt~tJ1'Jt.J'tl~nJu.~t.Ji~~fl~'!!~t'l1\1~tl~~~ ~~ii"1LYi1riU 23.4 U.fl:: 27.7l/1Jl111~ 
UJIJl1 ~1."ruL'IJl\t.J1m01~u.~::;L'IJl'W'IJl::\I\l1Jl1t.J~1~U 
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tr~1nn1nLU~~Qnu1tn~LYUUa~an~ 
'4Ilnn11~m~n'lltJ~'fl~~tJ1Lt1"'lIlnLU'W'~~n~U~I~Ufl).,JtUfl~~ Perisesarma U~:; 

Episesarma 1lturi ~Ufl).,Jnl).,JU~~U~:;~Ufl).,Jnl).,J~,h~~tJ1~u~'lJIhlLn~n1-1U~:;L'IJI'W'IJI:;\lUU" 

bJ~tJLUL'IJI'W'Ufl).,J ~~,ru~~~n~UnJ1(u'lnLtJW~~ntJltn~Lll~I:;LU~'lJIhlLn~n1~U~:;L'1JI 
~.I:' ' !:. ? 0 ,,~.I:''"" , .. ..J _ " ,:, .. .. t ... ". I 
~1JI:;\lULY11UU ~~tJU1"111n ~tJ ~Y1c.JIUn11~NY1~(U~IJ).,J~fl~ 30 n"1).,J"II~~UI~UnU~~lJ1::~I(u 

... ~_ l' 41 1 l' 41 0 1. I J' .,!:. ... !'I.I:' ~ 0 

8.78 n1~ ~17t1tJ,,'"Jm"llfln U~flUU'n'"J'4I-.lUI lJ'"Jl-.ltJU~UlJl'fl~Y1-1flfl~L'IJI~U~ ~ ~~tJY11n11 
~ ~ ..J 

Y1~~fl-.lli-.l~).,J~ 25 ;1"flL'IJI~Ufb.JLU1'UY1 9 iiUI").,JU~:; 3 LJ.J~tJU ~ . ,'\. 2552 U~:;YiIn11 

"'~~fl-1,r~~lJ~ 14 ~1"flL'IJI~Ufb.JLU1'U~ 10 iiUlf'1~ ~.~ . 2552 Li1flL'"J~I~hu1u 24 -B''"JUJ-1vil 

.. "~.I:'.J 41 _ ~ ,.. 0 • ~ 'I ~ .I:'.J -? ~ ~.. ... 
n11LOU"IIln ~U ~Y1L~~fllJl~L'DflnflfJL~fl"IU'"J(u~llJ1~1(u"IIln ~tJ ~Y1~nU1u"1~ ~~tJ~fl~~IJI"IU 

~IU1lJI(u'lntuW~~ltJ1ULUL'"J~1 24 -B''"JUJ-.lLiJUU1lJI(u'lnLtJW~~nultn~ ~U~ILnlW 
... ~ 'I ~ .I:'.J -~ ~ • ~ 'I ~.I:'!:. ,~.I:' 

1JI:;\lU~lJ1lJI(u"IIln ~U ~Y1~nU1u"lf'I (83.55% 'lIfl~u1lJ1(u'ln ~U ~Y1-.l~).,J~) ~lnmIL'lI1JI ~ 
~ . 

tn-.ln1-.lflth-.liiutJ~I~ClJ (22 .85% nNmlJl(u"IIlnttJWli-.l~lJ~; t-test, P<0.01) Ufln'4l1nilu~ 
.J ..J .. 

~tJ~l·nntuWY1L~~fl'4l1n01n.Jltn~iiimt(U:;djuffitJU~~-.lLiI1ULUU~UtU (fll~'" 4.17) "II~ 

fll'41 Ln ~'4I1 n O11in It'"JtJ nl).,J'fl~~Ufl~ 

tIhnN'lntuW~QnulL1f11LY1:;UUYL')I'I~latl~ 
'411 n n11~ nMl"11il~'fl-.l ~tJ1Lt1 fII"IIl n LUhJ~i n t UUI"111tJ L~U~~U Lll~I:;~ Ufl~L Ufl ~fl 

, !:. ... !:. 41 41 .1 'I .: .. '111"1 ~ 
Perisesarma Uft!' Episesarma LY11UU I'I~UU'4I-.lL~fln'VUfl~ ~Uflfl-.lfl~~UL~tl ~'D ~U011"n~ 

m~1 (u"II1 n tuW~ ~ ntJ1Lt1 f'I t U1:;tJUtJL ') ~~ Iflfl-.l t~tJt~~ Ufl).,J nl~ U~~ U~:;~ Ufl).,J nl).,Jl.h~"IItJ~ 
• • 

~:; 3 ~'"J"fl 1 1:;UtJtJL,)~~I~fl-.l ~Ufl~nl).,JU~-.lli-.l 3 IA''"J ii~I~Un 11 .28 8.49 U~:; 6.37 nf~ 
..J ~ • IJ1I~th~tJ ufl:;ii~1Lll~tJLyhriu 8.71 nf).,J / ~'"J ~'"JU~Ufl).,Jnl).,J~h~li~ 3 ~'"J ii~I~Un 25.28 

... 0... ail I .J I.... ... .... 

16.34 U~:; 14.85 n1"~ 1J11).,J~I~tJ U~:;~~ILll~m"'lntJ 18.82 n1lJ/ IJI'"J 

t U011~ n~mlJl (u"IIl n Lu1~~~ nU1Lt1 f'I t U1:;UUtJL,) ~~I~fl-1~L.'IIl n tuW~ LntJ'4Il n 

J' ., f ~ .. t ... .\' ' ... ,:, '1..1 'I _. .. '1' I 
~Uul 15 n ).,J 'D~~Ul~unU~~L"'10tJ 3.04 n"1~ ~'n~~ ~U1:;UtJUL'"J~4:tI~fl~ LJ.JflL,)~Ic.JIU lJ 24 

-B'') UJ~~~ LnU"II1 n ttJW~ L~~fl'4l1 n n1 n.J1tnfllflltJt u1:;uuilL'"J ~~lflfl~ L ~fl";IU'"J (u~lmlJl (u"IIl n 

tu1~~~ntJ1Lt1f11t~tJ~Ufl).,J t~tJm~I(u"IIlntu1~~~ntJ1Lt1~LYhrium~I(u"IIlntuW~L~tU 
1:;tJtJtJL'"J~~I~fl~~tJ It'"JtJm~1 (u'IIln tuW~ L~~fl'4l1n 011U1Lt1 ~ 011~ n~m~I(u'IIln LtJW~ 

~ntJ1Lt1 f'I L U1:;tJtJtJL') ~~I~fl~~vilO11Y1 ~~fl~,r~~~ 1'1 5 ~f-1UtJtJ1'UL~U1'U t~tJbJ LU~tJU~'"J~ 

LLfl).,J U1lJl(u"IIlnttJW~~ntJ1Lt1MntJtU,.:;tJtJtJL'"J~~I~fl~L"tJ~Ufl~nl~U~~U~~Ufl~n1~~b~ 
" ..J , • ~ 'I 1" '""..J ... ~ ~ 'I ... 0 ~. 1 Ufl ~~ ~UIJI111~Y1 4.13 ~U,)lu1lJl (u'IIl n ~tJ ~ Lll~tJY1~ nU1 U" I f'lflltJ ~U1:;UU~L'"J ~'4Il~fl~ ~~tJ 'V 

Ufl).,Jnl~U~~U~:;~Ufl~nl~~')~iiflil 0.28 U~:; 0.41 nfw~'"J6u IJ1I~fll~U L~fl~'4Iln~Ufl).,J,r~ 
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.. ..I, ...I' ... ... t' .., ~.! ' .,.. • r"!!! ... • ~ , ~.. ..I ..I 
~tl~"I!U"'Y! ~~ ~U1:::UUUL'J ~4t1fltl~~t.n~un ~ LY!1nU4t~ LlJ1UULY!UUlJ1~1C\.1'1n ~U ~~~~fltJY!Qn 

U1Ln fI1~tl~1~trn"l!tl~~LL~~ 1 nf~LULL~fl:::"I!ij", YiU~1m~1 C\.I"I!1 n LU'hl~ QnU1Lnfl11l1tJLU1:::UU 
~ ~ 

ijL'J ~~1fltl~ ~tl~1~trn~LL~~ 1 nf~1:::~~1~~LL~~';~~tl~"I!il'" 'W LLlJln 'h~nutlth~ijtrud1~t1l (t-

test. P>0.05) t",u~LL~~?h~LL"'~LLfl:::~LL~~?h~).h~U1Ln"''!I1nLu'hlLYhnu 0.032 LLfl::: 0.022 
... 

nf~!tl1~trn~ 1 nffi/1'u 1J11~~1~U 

~1U'lUni (l/lJl111-3UJIJI1) 

L'IJI'UJ'Ln-3n1-3 L'IJI~IJI:::\lU L~~tJ 

~~LL«-3 25.4 26.8 26.1 

~~~U 17.5 30.5 24.0 

L~~tJ 23.4 27.7 

tr~1tulJl1n tU~~\lntJ1Lnfl ~tl tIl)J1tuIJl1nttJ~~\lntJ1Lnfl"tl 
::'..1 

... 
PINY! ~LL~)J 1 tK'l U1~,rn'tl-3~LL~~ 1 nffi 

... 
Y1"'fltl-3 ( nffi/tK'l/')U) (nffiIU1~,rn~ 1 nffi/.)U) 

~LL~)Jn12.JLL"'-3 ~LL~2.Jn1~lJ'l-3 ~LL~2.Jn12.JLL"'-3 ~LL~2.J n12.JlJ'l-3 

1 0.20 0.29 0.023 0.015 

2 0.21 0.49 0.024 0.026 

3 0.26 0.43 0.030 0.023 

4 0.30 0.44 0.034 0.023 

5 0.42 0.40 0.048 0.021 

L~fltJ 0.28 0.41 0.032 0.022 
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'!I) 
, 

1l'l~Yl4.16 (n) ~LL~).Jn'l).JLL'M (Perisesarma eumolpe De Man) ('!I) ~~).Jn'l).J~ .. JrJ~ (Episesarma 

versicolor Tweedie) 
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4.8 ", • .r"'!Itl~"Il1n"LtJL,r (Dynamics of leaf litter) 

Liltl L~tl~'i:tN1JhJ1 t'lJ'!I1 n LUbJ~tl~L~~,)"II;h~1'tl~l'tt'~t) (J!"II1n LUbj~~J1'Wi~ 4.18 LU'l::~1~11tl 
LLtl~"II1nLub.J'1~ 3 ~')~ ~~~ 

1. "111nLubj~L;1~l'iflt)(J!'tl~'!I1nLubJ (Input; LLr.J~1l'ip.J1) L~LLri '!I1nLubj~h~~fl~ (Leaf litter 

fall, L~II) LLfl:::'!I1nLubJ~Qm~1L;1~1U~~')~~'i:"tJn1J~fl-:J'tl-:J~1Y1:::Lfl (Imported leaf litter, 

LL;mp) 

~ ~ _",...J ... ... .. .... 1 ...J 
2. 'Inn ~u ~Y1~:::~~u~r.J,)"~ (Leaf litter standing stock, LLst ; LLr.J~1l'itJ..J~nL~flU~) 

3. '!I1nLubJ~tltln'"l1nl'ifl1'(J!'tl~'!I1nLubJ (Output; LLr.J~1l'ittliL~;U~~~~1) L~LLri '!I1nLubj~ 

~nU1Ln~ (Consumed leaf litter, LLcon) '!I1nLubJ~~mjtlU~fl1U (Decomposed leaf litter, 

~ ~ _",...J. ~ _ , ...... ~ J' l' 
LLdec ) LLfl:::OJnn ~u ~Y1~n~1tltln ~u'"l1nr.J,)"~~"Un111l~fl~'tl~~1Y1:::Lfl (Exported leaf litter, 

LLexp) ~1~fu'!l1 n LUbJ~~ n~1tltln LU'"I1 n ~,);~~~1~11C1~1~')t'lJLII'"I1n~~n1rl11 
...I 

LLexp = (LLfall + LL;mp) - (LLdec + LLcon + LLst) ----- (~~n11Y1 1) 

Consumed leaf litter (LLcon) Exported leaf litter (LLexp) 

Decomposed leaf litter (LLdec) 

InYi~ 4.18 n11L~tl~Lu~tI1~1t'lJ'!I1nLubJ~tl~L~~')~~h~1 'tl~l'ifl1'(J!'!I1nLUL~~Ln~m1~n~ 'i:"u 

LLr.J~1l'ilU')~1LL~ 1'I~'!I1 n LUL~~ L;1~l'iflt) (J!'tl~'!I1 n LUbJ LLr.J~1l'ilU~nL ~;tI~~.IM"II1 n 

~ ~ lo-...J ... ... _ ,../ ...J 4 lo- ~ ~ _",...J x 
~U ~~Y1~:::~~UW~.j') I'I~LLfl:::LLr.J~J11l'ilu~ L~flU~ r.J~r.J1 LL~ M'!I1 n ~U u.JY1tlt1 n'"l1 n"~'J(J!'IIt1~ 

'!I1nLubj 
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LSltlLmfJULYlfJUm).J1N'lnLuW~L{I~Yi~1''''tl~'ln1uhJ tALLn m).J1N'lnLuhj~+')~~~~ 
LLfl:::m).Jl N"IIl n LUW~ ~ nin L {1).J1U~Ej') ~~ L~fJ ~ ~Lij~LtltlfL;~IJ1'tl~m).Jl N"IIl n Luhji~~).J ~~ L{I~ 

Yifl1''''tl~'ln1uW '"!lnn1tv1""fltl~',)~1!:fJ:::L,)fll 1 tlYiU~ILUI'W'LL~).Ji1m).J1N'ln1uW~+,)~~~~L~~fJ 
, '"' • I ~ ... , ,~ .':"i' .J .... ~ ~ ~ .I:'.J , , .J, '"' , 

lJItl')~u":::).J1N 82.8-98.5% '~).Jflll).JlnmlL'IIlJI ~ ~n~n1~Yl).Ju").J1N'ln ~U ~Yl1(N~fl~L~~U"tl')~tl~ 

~ ..J ~.J ~ ~ .... ~ ~ ~~.J, , .J ' '"' ,~..J 
~~"]J(N 72.9-98.3% ~~'IIN:::YlL'IIlJI ~).JlJI:::\!~).Jur).J1N'ln ~U ~).JYl",)~~fl~L~~U"tl')~tl~ ~~"]J')~ 77 .9-

1 00.0% L ~~,)~'IItl~m).J1N'ln LUW~Ylfi~ ~ mll L {1).J1U~Ej,)~~YiU~1 L'IIlJIt,jLL~).Ji1m).Jl N'1 n LUW 

~Ylfi~~ mll L {1).J1U~Ej') ~~L~~fJ lJltl1'~tl~1 ~'')~ 1 .5-17 .2% ~~ii "1~tlfJ n~1 L'" hJ1n~ n1~~iim).J1N 
~ ~ ~ ... .J 0 1:' .......J, '"' '~..J ~.J ~ .t.: .... ~ 

'1 n ~U ~).J~YlfiYl~ n~1 L"]Jl).J1U~~,)""~L~flfJ "tl')~tl~ ~~"]J')~ 1.7-27.1 % ~ ~'11 N:::Yl L'IIlJI ~":::\!~).Ju1).Jl ClJ 

~ ~.I:' ... .J • 1:' .......J, '"' '''I..J .J 
'In ~U ~~YlfiYl~n~IL"]Jl).J1U'-l~,)""~L~flfJlJItl,)~tl~ ~~"]J')~ 0-22.1 % (lJI1"I~Yl 4.14) 

L~tl L mfJU L Yl fJ Um).Jl ClJ'1 n 1u t,j *1 Yl fi~ ~:::~ ).JU~~') ~~ Ll'lfJ ~ "" Lij~Ltltl fL ;~IJ1'tl~m).Jl N' 1 n 

"I ~.i:'::' .J 1:'.6'; 'I ~.I:' ' ~ ~ .... ~ ~ ~ .I:'.J .......J I ., 

~U ~Yl~~).J""YlL"]Jl\lYifl'~"'tl~'ln ~U ~YiU,)IL'II" ~).JLL~).J).Ju1).J1N'ln ~U ~Yl~:::~).JU~~,)"'~L~~U"tl,)~ 

'''I ..J ... ... , 'I l:'''' ... ~ ~ .J .... ~ ~ ~ .I:'.J .......J, ... 
tl~ ~~"]J')~ 3.1-19.1 % '~).J fill ~n~Lf'lmnUL'IIlJI ~).J":::\!~Yl).Ju").J1N'ln ~U ~Yl~:::~).JU~~,)""~L~~UlJItl')~ 

'''I ..J 'I.J ~.':"i' .... ~ 'I ~ .I:'.J .......J , ... ''I..J 
tl~ ~~"]J')~ 0-19.8% ~~'IIN:::YlL'" ~ ~n~n1~).Ju1).J1N'ln ~U ~Yl~:::~).JU~~,)"'~L~flU"tl')~tl~ ~~"]J')~ 4.0-

~ ... , ,....... , .J 
30.3% '~).Jflll).JlnmlL'''tl~1 LntlU~tl~LYlI ("I"I~Yl 4.14) 

LSltl LU1fJU LYlfJUm).Jl N'1 n 1u'W'~tltl n'"!l nYifl1' "'IItl~'111 n 1uW 'LA LLn m).Jl N11 n 1u1,j~ ~ mJtlfJ 

~fllfJ m).J 1 N'IIl n 1u1,j~ ~ nUlu, fII LLfl:::m).Jl N'IIl n 1u1,j~ ~ mlltltl n ttl'"! 1 n ~') ~~ t"'fJYiU~1 L' "W LL~).Jii 
.~ ~ ~.I:'.J.I .J ,... ,~ ~ ... , '~.':"i' ~.I:'.J 
u1lJ1N'IIln ~U ~Yl~ntJtlfJ~fllm~~fJ"tl,)~LYllr IU 2.3% '~).Jflll).JlnmlL'II" ~ ~n~m~LL~:::L'" ~":::1J~Yl 

.... ~ ~ ~ .t.:.J, .J ,... ,... 0... • .... ~ 
).Ju1lJ1N'IIln ~U ~Yl~nUtlfJ~fllm~~fJ"tl,)~LYllnU 2.0% LL~::: 1.4% "1).J~I"'U ~1~n.Ju1lJ1N·lI1n 

1u1,j~~nUlu,"'YiU~IL'II"hJ1n~n1~iitI'1lJ1N'lnLu1,j~~nUlu,fIIlJltl1'~L'hnu 22.9 % ~~ii'h~tlfJn~1 
~.i:' .J .... ~ 'I ~ .",.J ... ~ _ I...... , ~.. ... ~. ! .t' J:. ~ ... 

L'" ~":::\!~Yl).Ju1lJ1N'IIln ~U ~Yl\lnU1u If'I"tl')~~~tN 83.6% tlfJ1~ ~,.n"I).JL~tl~'"!ln ~YiUl'4"'~~~I"'~ 

~Ulu,f'I'IIln1uhJ'~L''''W'LL~).J ~~,r~~~tltt).Jl~tA~lhJiim).J1N'ln1u1,j~\lnUlu,fllt"'fJi"1~~I~~L~ 
L'I,,;1 L ~~')~~ "'111fJ ~tltI'1lJl N'IIl n LUW~ ~ mlltltl n hI'"! 1 n Ej') ~~YiU~1 L'" 1,jLL~).JiitI'1lJl ClJ11 n LUW~ 
~ mlltltln ttl'"! 1 n Ej') ~~L1l~fJ lJltl1'~tl~1 ~'')~ 78.6-94. 7% ~~i1 "1).Jl n n~1 L'IIlJI hJ1n~ m~ LL~:::L 'I" 1,j ,,:::\!~ 
.J .... ~ ~ ~ .I:'.J • ~. I ...... .J , ... • I 0 ., 

Yl).Ju1lJ1N'IIln ~U ~Yl\ln~ltltln ~u'"!ln~,)"'~L~flfJ"tl,)~u1:::).J1N 44.9-71.2 LLfl::: 0-15.1 % "1).Jfll"'U 

.J 
("I11~Yl4.14) 
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~111~~ 4.14 ml.J1N'1n1ubJ~f)~1~~')~~h~1'f)~~fl1~'1n1uhJl"'tJ~"'Lih.mJf)fL4~"L~~tJ"f)1~ 

'f)~ml.J1N'1n1ubJ~~ntl1L;1~~fl1~'f)~'1n1ubJ 
tl1~1N"II1nl1JU!Lll~tI"tl1'u (0/0) 

L"~U!LLaq~ L"",u.,'n~m~ L""'U!"'~U 
~:][)11JU!~~;;~1dru~2~~fl~~JnollJU! ODQU!; 1'l~ 100%) 

"111nl1JU!~h~"'flu (L~all) 82.8-98.5 72.9-98.3 77.9-100.0 

"111nl1JU!~~nu1L~h~11JU~'l~U (LLm) 1.5-17.2 1.7-27.1 0-22.1 

~1011JU!~~;;flflo~1onfi1'~~fl~~1011JU! (Qu1l2u1) LLfi;;~:lOllJU!~ft;;ft~lJY~~~Y (1'l~ 1 OQ~) 
"111nl1JU!~,,:=aq~1JU~'l~U (LLst) 3.1-19.1 4.0-30.3 0-19.8 

'1nl1JU!~~mJtltlaqfl1t1 (LLdec) 2.3 2.0 1.4 

"111n l1JU!~~n1J1Lnrl (LLcon) 0 22.9 83.6 

"111nl1JU!~~nu1tltlnLU~1n~'l~U 78.6-94.7 44.9-71.2 0-15.1 

LLexp = (L~ + Ll""p) - (LLdec + LLcon + LL.t) 
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~tl~~11rul'l n LUW~tl~L u~,)ulJh-.l1 'tl-.l'Yi~r) lJl'tl-.l'1 n LUWJlltJ L ULUI W LL~~'YiU~I'1 n 

LUW~,)UL\H-U~L'I~'Yi~r)I'I'tl-.l'lnLUWd~lu'lnLUW~h-.l~flU~-.ltl~1u'Ii')-.l 82.8-98.5% LU,ru::~'ln 
'I ~ .,:,.J 0 1:' ... ... .oJ ~.J. .oJ.J 1:' "".., 'I ~ .':'''' ., ... , ~ 
~U ~'Y1~nUIL'DI~IUU~')t'lU'-.lLlJUl'l,)U,"U-.l'Y1L'DI\l'Yi~,)IJl'tl-.l'ln ~U ~~Utlm'YitJ-.l 1.5-17.2% L'Y11UU 

~i-.l~ln~'lnLUWL'I~'Yi~r)IJl'tl-.l'lnLUWLLfl') 'InLUW~,)UL~rU~-.ltl~1u'Ii')-.l 78.6-94.7% ~n 

,jltltlnhJ~ln~,)~UL"'tJn1JU~-.l'tl-.l~I'Y1:;L~ LL~:;i1'lnLuWL;;mL~mjtltJ~~mJtltJ~flltJ (2.3%) 

.oJ ~. ~ • I .J ... ~ _ 'I ~.':"I ~~ , ~.! .... r::: 'I ~ .,:,.J ... ~ _ 'I.J. 
LUtl-.l~ln ~'YiU~LL~~'Y1U1~1""ln ~U ~ ~UL'IJlU~-.ltl'l1~IU,)1 ~~u1~lru'ln ~U ~'Y1~nU1~1'" ~Ul'l')U 

.~.. 'I ~ .,:,.J ... ....oJ ''I..J ~... .., 
~"'"YIltJ"'tl'ln ~U ~'Y1~:;~~UUtJ,)"'U'-.ltlfJ ~UlI')-.l 3.1-19.1 % ~-.l~1~11tlL'tJULLtJUJlI'Yi'tl-.l'Yi~,)I'I'ln 

LU'hJ'UL'IJlWLL~~'1J'~-.lJlI'Yi~ 4.19 

LLst = 3.1-19.1% 

LLcon = 0% LLexp = 78.6-94.7% 

LLdec = 2.3% 

JlI'Yi~ 4.19 t11l.Jlru'lnLUW~tl~1u~,)UP11-.l1'tl-.l'Yiflr)IJl"lllnLu\l.J'uL'I'IWLL~~ (L"'tJ~"'LiJULtJtlfL;U"r 

L~;tJ~tlr)u'tl~Unnru'lnLUW~~n,jIL'I~'Yi~r)IJl'tl~'lnLUW) 
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~tlY;4111ClJ1'!11 n LU'hl~tl~L 'U~'J'UlJh'l1 '1Itl'lYiflt) "'11 tl'l '!I 1 n Lu'hJ1l1tJ 1 'UL '11" hJ1n'l m-lYiU~1'!11 n 

lu'hl~'J'UL ~rU~ L ;1~Yi~t) "'11 tl-l'!l 1 n LU'hl Lil 'U'!I 1 n LU 'hl~h-l~fl'U;'ltl~L 'U1'J-l 72.9-98.3% 1 'U'1I ~~'!I1n 
., ~ .",..1 • 1:' - - .. ~.J. ....I 1:' ti.... ., ~ ."' ... '" ... ... ..I 
~U ~'Y1~n'U1L"D1l-J1U'UtJ'J"''U'!I-l Lu'U~'J'U~'U-l'Y1 L"D1 \lYi~'J "'1Itl-l'!l1n ~u ~l-J'Utl!.JLYitJ-l 1.7-27.1 % ~~-l4l1n'Y1 

'!I1n LU'hJ L;1~Yi~t)"'1Itl'l'!l1n LU'hJU.~'J "n n lu'hl~'J'Ul ~rU~'ltl~L'U1'J-l 44.9-71 .2% ~ nU1tltln hj4l1n~h 
- ~ ..t l' ...., ~.I:'.J. -~ _ ... ., ~.I:'''' • '" 
"''U~'''tJmn'U~-l'1ltl-l'U1'Y1::L~ l-J'!I1n ~U ~U1'l~'J'U~nU1U'1fi1 (22 .9%) u.~::l-J'!I1n ~U ~LYi!.J~L~n'Utl!.J~n 

~tltJ~fl1U (2.0%) L'U~'J'Ut1"'li1!.J~tl'!l1nLu'hl~~::~l-Ju'Uih~'U;-ltl~L'U1'J~ 4.0-30.3% ~~~1l-J11m;!.J'U 

U.tJ'Ull1Yi'1ltl~Yiflt)"'!I1nLuhJL'UL'1I"hJ1mm'l1~~-l1l1Yi~ 4.20 

LLst = 4.0-30.3% 

LLcon = 22.9% LLexp = 44.9-71.2% 

LLdec = 2.0% 

111Yi~ 4.20 U1l-J1ClJ'!I1nLu'hl~tl~L'U~'J'U,*,1'l1'11tl-lYiflt)"'1nLuhJL'UL'1I"hJ1n'lm-l (t"'!.J~"'LtI'U 
LUtlfL;'UIJlLl1;!.J '*'tlt)'U'1Itl'lml-J1 ru'!l1 n LU 'hl~ ~ nU1 L ;1~.,..~t) "'11 tl-l '!I 1 n LU'hl) 
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~t1~~11ru1'111 n luW~t1~l ~~'.l~~1-l1 '1It1-l'Y1~t) 1Jl'1lt1-l'll1 n luWJl1tJl ~L'1I IJlW "~\l~'Y1U~'l'll1 n 

luW~'.l~1~'kJ~L''l~'Y1~t)'''1It1-l'll1 n luW LiI~'111n luW~"'N~fl~~-lt1~l ~"II'.l-l 77.9-1 00.0% L~'II~~''ln 
luW~~n~'lL'1).nu~~'.l~~ihYlm 0-22.1 % ~i-l~'ln~'II'lnluWL'1~'Y1~f"'IIt1-l'll1nluWu.~'.l '111nluW 

~'.l~l~'kJ~n~-l 83. 6% ~nultJl", n'll1nluWLYltJ-lLflmJfltJ~mJt1tJ~~'ltJ (1.4%) u.~~n'll1nluWu1-l~'.l~ 
• ~. I ...... ~ J' ~ ~.J .~ ~ ~ ~ .':'.1 ... ... 

(0-15. 1 %) ~n~1flt1n ~u~'lm.J'.l"'~~"'tJm1'll~~-l'1lt1-l~1'Yl~L~ ~~l'I'.l~~"'Tl'ltJ"'fl'll1n ~u 1+I'Yl~~~).JU~eJ'.l"'~ 

~-lt1~1~"II'.l-l 0-19.8% ~-l~1).Jl1m;tJ~u.C.J\.Ul1'Y1'11t1-l'Y1~f '''In lubJ'1 ~L'1I"W"~\l~U'~-lJl1'Y1~ 4.21 

LL,mp = 0-22.1 % LLst = 0-19.8% 

LLcon = 83.6% LLexp = 0-15.1% 

LLdec = 1.4% 

Jll'Y1~ 4.21 trnJ1 ru'1 n luW~fl~1~~'.l~~'l-l1'11fl-l'Y1~t)"'l1n lubJ'1 ~L'II"W"~\l~ (t"'tJ;;"'LiI~ 
LUflfL ';~lJ1Lll~tJ ~flf~'1Ifl-lm).J1 ru'll1 n lu W~ ~ n~'l L ''l~'Y1i1~ "'IIfl-l 'II '1 n LUW) 



... 
UfIfI 5 

L' "...r~fhj'~~~1~ L'" L ~ti1'!11tJ Lfl~t~~tl~~1 n n1'1~n~dij n1'1L1tJ~~1 ~tJ"1n'l~ LUJJ1 L;1 \tJ 
., 

~1~L~'tl~u.tJfl~~n~ \~u.ri L''''hlU.~~ L,,,~Ln~n1~u.fl!:L,,,'hl"!:\l~ "1~~1~tJ ~~~1~L,,,...r~fLlJii 

1f1tN ~ 11~ti1 u." n 1J11~ n~f~tl~ ntJif~(tJi~ u. 'J "~tl~tJ1~tJ 'I!: n1 'I L'~ 'I!: ~tJ U.fl!:fII'J1~ ~'tl~ n 1,4~M'tl~ 
l' .., J'_ PI.1' 
~1'Y1!:Lfl flmtnJ!:L~tl"'~ L1J~~~ 

".J .., .r1.,;,.,j... 1" ... 0.1'''' ~, - J' ~tJ.,j 
~~l'i'J~Yi~~ 104-I'Y1~'~1''L¥'i~tJ1~~~tJnfl1~fl1~~'1!:''tJtln (DBH) "~u.,, 4.5 L'!I~"UJ"1"II~~ 'Y1 

tJ'I1n{) L ~u.tJfl~~n~ij~1~'J~~~~~" 1 0 '!Iil", 1"tJ...r~fW'U.lJlfl!:'!Iil"~1~1"C1L.,'lCUU.fl!:tl~H1" \AL ~ 
~111 Yi U. 'J ,,~tl~~ i1 fIt'J 1~ u." n 1J11~ n~;-,l ~ 

1 . L'" 'hl u.~~ LtI~L' ,,~tl~ ~1~~,J1~ "'tl~ U.tJfl~ ~ n~~-,ltl~L ~tJ'lL'J nJ~,,'llJ LUJJ1 \~fu~'Y1fiYifl 
.,1 n n1n1'J~'tl~J1'Y1!:Lfl LtI~tJ'I!:~1~-,l tJflL ,x~~ L ~tJ'lL'J nJdd:I~~~h~tJ~"!:ntl~~ti~ L~~1!: 

';tln1'1L"'lCU'tl~~1~ (Sonneratia caseolaris (L.) Eng/.) U.fl!:U.~~'1'J (Avicennia alba 

Blume) (Schimper, 1903; ~~1 ~""Yifll1u.fl!:fltnJ!:, 2530) ~~LtI~'hlLfln~1~L~'lCUtl~~1nL~ 
., - ... 

tJ'IL'JnJ~ 

2. L'''~Ln~n1-,l LtI~L' "~tl~n" L;1~1~1~L~'tl~u.tJM~n~ \~fu~'Y1fiYifl~1nn1n1'J~~-,l'tl~ 
l' .,j ... l' J' tJ - ... " ,~ ~ ~.1" ~ ". ~ " 
~1'Y1!:Lfl'Y1~~1'~~-,l1Jl1~ n" YitJYi'!l ~~nq~ ~~ ~n-,ln1~ ~",u.n ~n-,ln1-,l ~tJL~nu.fl!: ~n-,ln1-,l ~tJ 

" ,J' ' PI 0 

~~CU'~tlfJL1J~"1~'J~~1n 

3. L' ,,\~ "!:\l~LtI~L' ,,~tl~ ~1~L ~~ ",tl-,l U.tJfl~ ~ m~t1~~\~f1J~'Y1fiYifl"1 n n1"Yh~ ~~'tl~J1 
" , .., .r1.~ -" - ~ PI - 'tJ .,j... l' ~ .1' ... .c 

'Y1!:Lfl~tltJm1L'''Yi~~ Io4-Itl~1 U.fl!:"~~~tJ"L'JnJ~L1J~"'~1'J~ ~'Y1'11tJ'Y1SJn111!:tJ1tJ~1 ~",""-,l 

L~~1!:lJItln1'1L.,'lCU'tl-,ltJ"!:in"tlnu.,,-,l (Bruguiera gymnorrhiza (L.) Lamk.) 1tJNU."-,l 

(Ceriops (agal C.B. ROb.) U.fl!:"!:\l~'1'J (Xylocarpus granatum Koenig) (Gledhill, 
, ... 

1963; ~~1 M'I'l'iMu.fl!:fltnJ!:, 2530) 

tlf.h-,lhri"1~ tn-,ln1~LtJLfln (Rhizophora apiculata Blume) LtI~...r~fW'~YitJ\~YJnL'''...r~fW' 

Lntl-,l"1nLtI~...r~fW'~'Y1~';tlfl\'J1~U.tJ1t11'J~'tl-,l~111Yii~u.'J,,~tl~1M (Duke, 2006) 

L~tl LmtJtJ L YitJtJ fI\'J1~~~1 U. t.l~'tl-,l !If~\~L ~U.tJfl-,l ~n~YitJ~1 L' ,,1~ u.~~ii I'I'J1~~~1 u. t.l~'tl~ 
.1' ~ _ '" ".,j , ...: J' ..,.j ,... l' J' .,j ..,.j ~ _If 
~~ ~~tltJ'Y1~ "U.fl!:I'ItltJ1 LYi~'~L~tl"!:tJ!:'Y11~~1'3"1nffi~1~1n'~ ("111'3Yl 4.1) LUtl~"1 nL,,, 1JJu.~~ 

LtlUL' "~tl~~"ro wJJ1~~ \~fu~'Y1fiYifl"1 n n1J~tl-,l'tl-,lJ1'Y1!:Lfl LtI~tJ"!:~1 U.fl!:~1 n n~1 L' "...rU~~1 
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t:l1~li1 't ~t! n hJL \JL' 1JI'hl Ll.~).J ~~;''J t"m n Ll.~::~1~ 'W~1).J11n~~ffi~ t" 't \J, N::~ L' 1JIbJ' 1JI::\I\J~~tl~ "1\J't \J 

• I ~.... ,Jt ~.I:' ' ~.I:' • I ,..j ~.I:' 
q~'~~ Ll.u~~"m~n).J"'J1).J~\J1Ll.\J\J'tl~"'\J ~).J1 nn'J1 L' IJI ~Ll.~).Ju1::).J1N~1).J L'Vl1 L\Jtl~~1 m'lJI ~"::\I\J 

~ 1'''' - - ..t l' ~ , ... n~..1 ,- - ,1' 4 • 'I.\, ~ ':"I - ~ 
~","1J~'VlfiYi~~1 n m1'\JM'~~\J 1'Vl:: L~\J~tI n'J1 L' IJlYi\J~ ).J'Vl~fJ IJI M).J Ll.).J\J1~~'Vl1 ~ lilt! n ~lJ ~\J1J"L'J N\J 

~1).J11tl~~;''JLl.~::tl~ffi~lMn~1L'IJI~\J~\J1 (Allen Ll.~::"N::, 2003; Ye Ll.~::jIIIN::, 2004) 

..j.~ .... J'..1 ~ ... • Jt 'I .1 ~ , ..t ..I ~ x • Jt .... 
LlJtl Lu1t11J L 'Vltl1JYi\J'Vl~\J1" ""'J).J'tl~~1 ",\J ~\JLl.u~~" n~1Yi1J'J1Yi\J'Vl~\J1 '" ~1'J).J'tl~~1 "'\JlJ 

~ ~.: ..t..j .J - l' J' ..I • .t ..I ~ ... • 
Ll.\J'J ~\JlJLYilJ).J1n'\JLlJtl1::tI::'Vl1~"'1~~1n"lJ\J1lJ1n'\J (1JI111~'Vl 4.1) n11j1111\J'JNYi\J'Vl~\J11J1~l1lJ'tl~fl1 

Jt .!II ' Jt t~ .i" r ..1..1... ..i'..j 
"'\JLu\Jc.J fllJ1~1 n "'J1).J~\J1 Ll. \J\J'~~ ",\J lJ Ll.fl ::L\"I\Jc.J1\JI'\\JtI nfl1~ L~fltl'Vl1::"1Jtl n'tl~~1 ",\J L \J~~~1 n 

" 
~\J hJL \JL'" 'hl Ll.~).Ji1 L~\Jc.l1\J~\JU nfl1~ L~~tI~1::~1J~ n'~~fl1 ~\JL vi 1 n1J ~\J1l.JL \JL' 1J11l.J'1n~ n1~ Ll.1J1 L' IJI bJ' 

.... ,Jt ~.I:' ~ , ~.':"i' 4. 'I.\' ~.I:' .... .t..l ~ ... • Jt ~ 
Ll.~lJlJfI'J1lJ~\J1Ll.\J\J'~~",\J ~\Jtltln'J1 L'" ~ ~n~m~~~'Vl1 ~lII L'IJI ~Ll.~lJlJYi\J'Vl~\J1 "~1'J).J'tl~fl1"'\J\Jtltl 

''I ..I ~.I:'.... ,Jt ~.I:' ..I 4. 'I.\,..l' ~.':"I ~ - " 
n'J1 ~\J' ru::'Vl L'IJI ~"::\I\Jl.J fI\'J1).J~\J1 Ll. \J\J'~~ ",\J ~lJ1 n'Vlq ~~~'Vl1 ~lII"'\J ~ ~\JL'IJI\JLn~n11Ll.n~ Ll.tI~ Ll.~~ 

.!II 'I.\' ~ .1:' .....i" r ..1..1... • Jt ~ , ... !'I.I:' 
Ll.fl::fi1 ~tl1~1" Lu\Jc.J~ ~lII LUI ~IJI::\I\J).J L\"I\Jc.J1\J~\Jtlnfl1~ L~fltl'Vl1::"1J~n'tl~fl1"'\J\Jtltln'J1L'''Yi\J~ ~ 

..j ,..j. .i" r ..I... • ~ '.l' ~.I:' l' ' ~.I:' 
~\J1 Ll." LlJ~fl1\J'J NL\"I\Jc.J1\J~\JtI nfl1~'Vl1::~1Jtl n'~~ fl1 "\JLl.fl ::fI\'J1lJ~\J1 Ll. \J\J'tl~ ",\J ~ Ll.\"I'JYi1J'J1 L' IJI ~ 

.... .t ..I ~ ... ..i'..1 
1JI::\I\J).JYi\J'Vl~\J 1" ~11 ).J'tl~ ~1 ",\J).J1 n'Vl q ~ 

..j • ~.... ... n ~ ., ~ ~ ... ... .rI.'! ., 'I .t ..I 
LlJ~ Lu1tl1J L'Vltl1J L' IJlYi\J~ lJ'tl~u1'1t1 Lfl\J~1 n m1"n~\Jn1JL'IJIYi\J~ WooI'tl~u1'111t1 L~\J ~\JYi\J'Vl 

... 1 ~ , ... J'1.';' ....... '11' ....... 4., ..I. - ...... 
~\J1 '~~u1::L'Vl1'\ ~'VltlYi1J'J1L'''Yi\J1j I>4-IlJfln~N:: ~n\"lLfI\mn\J fIItl u1'111m~\J'Vltl1V1tlL'1~lJ~ ~~~'J~1JI11~ 

~::Yi1Jn~).J,~~'hlfl1':1Ll.fl::'hlLl.~lJ~1 (A. officinalis L.) ;\Jtl~1J1L'JNllJ'II1t1~~ ti~L;1).J1Ltl\JnqlJ'U)~bJ' 

Ln~ n 1 ~ 't1J L~ n Ll.fl::" 1 \J't \J q ~'tl~ U1 '111 tI Lfl \J L tl \In ~ lJ'tl~ l-tJtJ 1::i n Ll.fl ::1-tJ "::\I\J "1).J fl1 ~ 1J (~~ "-J~ 

~ "-J\Jc.Jfll Yi\lflU, 2522) ~1~f1JU1'111t1 Lfl\J't Wl1" 't~'tl~tJ1::L'Vl1'\1 'Vltl L,\J U1'111t1 L~\J't \J(~~t) ~').JYi1 

4'~~t)"q11~!Jffi1il4'~~t)~~~~1 4'~~t)~n1::~ (~~t)"~~fl Ltl\J~\J Yi1Jn~).J'tl~'hlLl.~).J 1,jfl1':1Ll.fl::l,j 

Ln~ n 1~;\Jtl~1J lL 'J NllJ'II1t1 ~~ cr ~ L ;1).J1 "1\J 't \J'tl~ Ll.c.l\J~\J~:: Ltl\Jn ~).J'tl~ hJ'1n~ n1~ n ~ ).J'tl~ hJ'1tJ N 

Ll.fl::bJ'IJI::\I\J 1J11lJfl1~1JL'\JLiimn\J (~\l'Vl tlnmLl.n'J, 2541) 

..j • ~.... ~ .. - ~ 'I ... £1.'!::' ..I~ l' 
L).Jtl L u 1tl1JL 'Vl tl1J lJ 'J fl"ll 'Jfl1 Yi L ~\Jtl ~ \JLl. fl::).J'J fl"ll 'Jfl1Yi ~1J' M L' IJlYi \J ~ Wool 'Vl~ ~ 1lJ L' IJI 'Vl ~,,~ 1 n 

~ ~...., 'I .t ..I..j ..I ,~ .. _ ~ 'I .... 
m1"n~\Jn1Ju1'1mfl\J ~\JYi\J'Vltl\J1 (1JI111~'Vl 5.1) Yi1J'J1lJ'Jfl"ll'Jfl1YiL~~tl"~Ll.fl::lJ'J~"II'Jfl1Yi ~1Jtl1~lJ 

fI'J1).J Ll.1JI n 1J11~ n\J L~tI;\Jn1J'IIil~,tl~U1'111t1 Lfl\J t:l1~'tl~U1 Ltl\J~\J 



"111-.3~ 5.1 l-J,)~;,)1l1~m~t1~Uu~::l-J,)~;,)1l1~11JtUU1"111t1L~U 

"IIil"'''tl\l~ufbj ftrnU~ 1Iil"'''tl\l1.l1111ULflU 

L"PlUJLLftJ.J ... . PI,.,'" tlr.:LYlrl'lYltJ 1.l1tufttl\l (20 U) 

L",,'lJ.J1n\ln1\1 , .",.,'" tlr.:LYlrl'lYltJ 1.l1tufttl\l (20 U) 

L"PlUJPI~U , .",.,'" tlr.:LYlrl'lYltJ 1.l1tufttl\l (20 U) 

LLftJ.J tl1::LYlrlL~1UiLntJU1 1.l1i\lL~J.J 
(Avicennia germinans) 

Ln\ln1\1LUL~n , . 1JLli" tl1::LYlrl'lYltJ 1.l1tufttl\l (14-15U) 

(Rhizophora apiculata) 

Ln\ln1\1LuL".qj tlr.:LYl rI~U Ll'IilL;ltJ 1.l1tltJn (7 U) 

(R. mucronata) 

Ln\ln1\1 ,. r.:Utl\l tl1::LYlrl'lYltJ 1.l1i\lL~J.J 
(Rhizophora spp.) 

Ln'ln1\1 Ln1::tlU"'1l1U tlr.:LYlri 1.l1i\lL~J.J 
(Rhizophora spp.) 

.. ... 
tlUL"'tJ 

".J.J1tJL ""J: - LLft"'~11 bJilff)~fI 

J.J'l~;I'lm~Lmltl~U J.J'lfl;l'lm~ LU (KwLlJn LL"f) 

(KWLlInLl"f) [% "tl\lJ.J'lfl;l')m~L".iltl~U] 

134.0 5.1 [3.8] 

233.3 10.5 [4.5] 

327.2 12.2 [5.7] 

35.1 3.6 [10.2] 

159.0 7.4 [4.7] 

93.7 4.7 [5.0] 

281 .2 8.1 [2.9] 

- 2.61-10.11 

«1\1~\I 

LUn11~m~nfllf\l~ 

LUn11~n1fi"f\l~ 
tUn11~n1fifllf\ld 

Fromard LlfI::flltu:: (1998) 

Christensen (1978) 

Sukardjo UfI:: Yamada (1992) 

'Tamai LlfI::fIIN:: (1986) 

Singh LlfI::flltu:: (1987) 

--.J 
ex> 
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" ... .... ..... ... .. 
~(U~1J~"tNtl1n1f11l.l1LU'l:;"'l.llJlfltl"'n11'Yl"'fltl-.l (LIl'Itll.l~~fII"ln1tJl.l ~ . fII. 2551 Cl-.lLIl'Itll.l'Jfl1"~ 

, " 
~ . fII . 2552) nLLl.l'JL~~hnl.l'Yl1-.lL~mnl.l ~fl n~(U~1Jn~1i'!Il'I'tl.l''J-.lL~tll.l~n11''~ ~ . fII. 2552 ~i-.l"l1mrl.l 

~(U~JJn';tltJ1 L~~~l.lLLfl:;~-.l~i'! Il'I 1l.lL~tll.l~-entJl.l ~. fII . 2552 "l1mrl.l~(U~1Jnflll'lfl-.l"ll.lC1~ L~tll.l'Jfl1"~ 
.. " , 

~ . fII . 2552 LLl.l'J L~~~~ nfl1'J\ld:Il.l~fl~1"l1n ~~n1fl 't tJ1fltJtI LIl'ItJ~(U~1Jn"fl~fl1n1f11 ,j1LLfl:;~tJn~1~1 
...I 't.J 't.J'" ... ...... ::. ... k.,!.J t_ 't ... .oj 

'Yli'! Il'I tJlI'J~ ~~~l.l1'J l.l1l'J~ LIl'Itll.l~ ~ fII"ln1tJtJCl~ Ll'lfltJ~ n 11 ~~ "l1 nl.ll.l~tl L ']11 \l1l'J~ ~ ~nJl.l l.lLIl'Ifll.l~l.l1"~ 

... ... ... ~... ,"", ...I... • '"". ~ ~ .1 
C1~ Ll'ltll.l~-entJtJ ~(U~1J~tl1 n1 fII l.l1 LLfl:;I'Il.l~ "1~~'Yli'! 1'1 ~fl~Jl1~tl1 n1 fII LtJl.lfl~ LLfl:;~1J1~1 (ul.l1 ~l.l~1 n 

L ~tl~"l1 nfl~~1i'!~ 1JI:;~l.llJln Lim 11A'fl~ ~fl 't ~~ (uWJnfll'lfl~ 't l.l''J~ ~ ~~l.l 't l.lL~tll.l~ ~MJl1 "~C1~ ~fltJ'Jfl1"~ 

Ln tl~"l11(u1 ~ (U~1J n ~l.l"tl~~~ ~ 1~ L" (JI~l.lfL~~tJ~ 1~ (U~1Jn~tJLll; m~'~t1 n "'J1 ~ LLlJln "1~ n tJ 

tlf.h-lnUtJ~1 "'ru'Yl1~~ ~ ~ LLfl:;U-ln LL l.l'J L ~~flI'lM Li1tl1:;tJ:;'Yl1~,"h~"l1 n'hJ~1~ 1 nftJ~-l;j ~1 LYl1 ntJ 27 .36 
... 

26.79 LLfl:; 25.99 °C ~1~fuL"IJIWLL~~ LU1~Ln-ln1~LLfl:;L"IJIW(JI:;\ll.l 1Jl1~fl1~tJ ~m1~~(U~1Jn~l.l"tl-.l 

~~~1~ L" (JI~l.lfL~dn ~h~tltJ n~1~ (U~1Jn"fl-l~1 (28.33 °C) Poungpam LLfl:;~ (U:; (2009) lA'tlfttJ1tJ 

, ... ::. ov .r1.r.:..oI ~ 't..r...l '"" ov,'" ~ ... k ~. 1 
"'J 1 ~ LLlJln 1Jl1~"fl~~ (U~1J~'Yl~~1~ L" 1Jl~l.l~ ~'!I-l ",n-en l.l~l.l'Yl LIl'Im nl.l'J1 L l.lfl~"l1 ntJ1'Yl:;Lfl L"flfltJL ']11 ~1J 

Yl')~'t l.lLL"fl:;L"IJl~l.lfL~-l~1'Yl:;Lfl;j fII'J1~' ~'Jl~1tll.l~1 n n~1~l.l (heat capacity) (Swift LLfl:;" (U:; , 

" ...I ... 
1979) ,j1'Yl:; Lfl;~ cl1 tJ L'Yl"'J 1~ 1fll.lfl~ ~ ~l.l L" IJll~ LL~ ~ LUl.lL" lJl'Yltl~ ~ 1'11~ LLlJ,j 1 LLfl:;n 1:;tJ:; L 'Jfl1"tl~ n11 

Yl'J ~"tl~~1'Yl:; Lfll.l1l.ln~ 1 L" 1Jl~l.lfhnil.l1 fl~ ~fl 't ~~ (U~1Jn"tl~ ~l.l 't tJL" (JIdn ~1~~ n~1~ (U~1Jn1l.lL' IJl W 

Ln~n1~LLfl:;L"IJlWIJl:;\ll.l (JIl~fl1~tJ 

...1:- , 
t:;tJ :::L'J fl1'YlY TYl:; Lfl'Yl 'UJ 

...I ~ ''t' ov .r1.I.('"" ~ " ... ,... ~ J' ~ 
1:::tJ:;L'Jfl1'Yll.l1'Yl:;Lfl'Yl'J~ l.lLLIJl:;L" (JI~l.l~ ~~ LL l.l'J ~l.l~fl "'fl~ LlJtl1:;!.I:;'Yl1~~1~"l1 n1~l.l1~1 n"tJ LIl'ItJ 

'"" ...I ...I ~ ' 't ~.I:' ~ .~ ~.I:" ov ,; ~.. '"" 
~1:;tJ:;L'Jfl1LllfltJ'Yll.ll'Yl:;Lfl'Yl'J~ l.lL"IJl~LL~~ L"IJl~~n~n1~LLfl:;L"IJl~(JI:::\ll.lL'Yl1ntJ 6 1I'J~ 0 l.l1'Yl 5 

i'J~-l LLfl:; 1 i'J~~ 55 l.ll;; ~11~fll~tJ n11Yi'J~"fl~~1'Yl:;Lflfl-l~fl"tlm~1(ufltln;L"ltJtl.l~l.ltl'lf.Jtl1n1f11 
...I '' '.J' ,... ..J l' ~ ..J... k , ..c "" 't.~ ... ,""....J 
'YltlPJ Ll.lllfl-.l'Jl~1:::~'J1~ 1l'Il.l~ n LL 'Yll.l'Yl ~'JtJl.l1'Yl:;Lfl'Yl LfIIfltll.lL']I1~1'Yl'J~'!I~tl1"l'n-l ~fl lIIn"lnn~"fl-.l'fltJ'Yl1tJ'Yl 

tl~'t tJ~tJfl "'fl~ (Hogarth, 2006) L" (JIl~ LL~~ Li1l.lL" lJl~tl~~ 1'11~ulJ~1n1:;tJ:;L'Jft1.~ .. ~Yl')~C1~l.l1l.l 
~i'! 1'1 n~flli1 't ~~l.l't l.ltJ1L'J (Udn~Jl1~"1I'1tltln; L"ll.ll.l1l.ln~1 L" (JI~l.l~l.l1 't l.l" .. Jl::\ltJLUl.l 

...I , l' 't • 1 ~ ... '"" ..J ~ ,... l' ov .r1.~ • ".~ ., 
LUI 'Yl flPJ ~1l.l l.li'! l'I"tl-l LL1Jfl~ '" n-en"l~~1:;tJ:;L'Jfll'Yll.l1'Yl:; Lfl'Yl'J~ C1-ll'1l.ln'J1 L" 1Jl~l.l~ w-IfltJ1 fl1"l'Yl1 ~1II1'1l.l ~l.l 

... ~'"" ..J.,t_ ~ 't l , ov .r1.r.:..oI 
tJ1L'J(ul.l~~Jl1~'Yl ~nJfln']lL"ll.l l.l1:;f.J:;L'Jfl1¥'ll.ln'J1LUI~l.l~ ~fll.l1 
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'" J'. • f 
"nl:tNZLYt'l I'IYI4"Z;J;.J fl1" lJI 

i m~tn.l::L~tl~tJ'IItl'H'IIlJI'hlI4t'll-lI4"::L'IIlJIb.JLn~ n1'HutJ~tJhtJtJtJlJI::ntltJ (Slit loam) I4lJ1n"1~"I1 n 

~ 10- ..,j '1''' .1 ~ ..... '" J'. PI • , .1 .. 
L'IIlJI ~l-l lJI::\jtJVltlPJ 1'l1tJ ~tJ'IItl~ l4uM,., n1;-1'~l-l" m~tn.l::L tJtl I'ItJLutJl'ltJ:'JtJutJVl:1tJ (Sandy loam) L;.Jtl ~ 

" tl~ rftJ:::ntlU'IItl~ ~tJ,;~t'l1l-l L'IIlJI~tJ{hl~U~1tl~rftJ:::ntlU'IItl~ ~tJmtlm 14"::~tJhtJii 14 tJ'J t Ul-l I'ItltJ1 fI "fI~ 

Li1tl:::tJ::Vl1~~1~'"I1 n'll-l~1l-l1 n~tJ L ~tl~'"I1 nu'lL'J n.I'll-l I4lJ~1ii:::~u rI'J1l-l "1 ";tJ~1~~ L;,fu~Vlfi~"'"I1 n 

J' 1: ,...,j '.!'" • I ~ .J 0" 10-. J'... • 
n1ntJM'IItl~tJ1Vl::Lfll-l1 n n<J1U:L'J n.lVltlPJ ,,1tJ ~tJ'IItl~ l.luM,., n1;-1 "'~ ~flVl1 ~~U:L'J NtJl-l lJI:::ntltJlltJ'IItJ1" 

Jt "'k "'.!''':'1' ".l:~ Lfl n I.lfl::: LU1 ~ n" II L'D 1l-l 1" :::"l-l;.J 1 n 14f1 :::tl 1 '"I ~ n~ "~1tltl n l-l1'"11 n ,,1tJ ~ tJ'IItl~'I1tJ ~~ "'JtJ L;.Jtl Ln "tJ1tJ~ 

lJI:::ntltJ~tJL~fl1~lJInlJl:::ntltJl4f1:::';UCll-l (Wright. 1977; Hogarth, 2006) ltJ'IIN::~tl~rftJ:::ntlU'IItl~~tJ 
... 'i' 10- ~ J''' .J. 1: J''' .... " ' 

Vl1'1tJ;.J 14 tJ'J ~tJl.J L ,,;.J;.J1 n'lltJL;.Jtlr.:tJ::Y11~"H1~'"I1 n1l-ltJ1l-l 1 n'lltJ L tJtl~"I1 n IItJVl:1tJ;.Jtl't111 rI'IItJ111 ~ ~ C\J 14f1:: 
" , 

ih11~,rnl-l1 n ~~tl1'"1tJ1 n "tln1:~ n~ ""1tltl nl-l1'"11 n ;'1tJ 1 tJ'I1tJ es~ 

i "~'.ltJ'IItl~U:;.J1 n.I'I1 n lull.J L1l;tJl tJL'IIlJIll.J LL"l-l L'IIlJI b.JLn~ n1~ 14f1:::L'IIlJIll.JlJI:::\jtJ4I1 nn1:~n1;-1~ 
• ~ .. ::. 0 '" PI ¥.J ..,j ... ,,, 1'''' ... 

LVl1nu 76.0 72 .6 I.lfl:: 66.9% 'IItl~u1l-l1n.1'11n~'IVl~~l-l" lJI1l-lfl11'1U LutJ",I'I",'JtJVl;.JfII1 ~nfl~tJ~nu 

• ~ " ~ .I:'..,j , , ., ....,j... ~ l' ... ..,j 'i' '''.J 
u:;.J1n.1'l11n ~U ~Vl1'J~~fltJ'IItl~u1'l11tJ LfltJtltJ1 Vll-ln1:1'1m1tJ ~'~II~ lJI11'1~Vl 5. 2 ~lItJtlPJ ~tJ"II'J~ 47-87% 

'IItl~ml-l1N'lI1 n;;'I~~~l-l" ill~'JtJ'IItl~'I1 n lu'hl~h~~fltJ~"I::ii ~fI "tl U:;.J 1 n.I'I 1 n lu~L tJ~'.ltJ"1~1 'IItl~ 
~fI~ lJI'IItl~'I1 n lu~L tJL'Jfl1 "tl;.J1 

.. • r"l ... • ~ " ~ Io-..,j , ," ~ J'.... ~ " ~ .I:'..,j , ,,,., 
L;.Jtl Lu:tJU LVltJUu:l-l1 n.I'I1 n ~U ~l-lVl:'J~~fltJ ~tJn1 :,.,n1;-1tJnUu:l-l1 n.I'I1 n ~U ~Vl:'J~~fltJ ~tJu1 

..,j... ... ..r1.':" • ... ..." J' ..,j.. ..,j , • ~ " ~ .I:'..,j , ," ~.I:' 
'I1mfltJVl;.J~tJ~ ~LlltJ'It.lI'ILllmntJ ~tJ~tJVltltJ (lJI1:1~Vl 5.2) "U'.l1u:l-l1n.1'11n ~U ~Vl1'J~~flt.I ~tJL'lIlJI ~ 

... , , • ~ " ~ .I:'..,j , ,,,., ... k_ ..,j. I ... ~ I 
14t'll-ll-l rl1l-l1 n n<J1u:;.J1 N'I1 n ~U ~Vl1'J~~"tJ ~ tJ u114t'l;.JVl:: Lfl L 'lIlJ1n~nJt.lVlu:ZL Vl fltltl" LlJI:LfltJ 14f1;:. u::::L Vl fI 

il'J;I.l"tJI'I1~iifll1tl~1tJ1'.l~ 2.0-5.6 ~tJ/LlInl4lJ1fitl (Woodroffe, 1982; Bunt, 1995; Mackey 14": Smail; 

1995) tl1"1 LUtJ~fll-l1'"11n 1 tJL'lIlJI~~H!tJiiw.lfl;'.lJl1~1uutltJ~~~" 1 \\,iiU1lJ1N'1n lull.J~1'J~~fltJUtltJ 

ml-l1 n.I'I1 n lull.J~ 1'J~~flt.ll tJL'lIlJIL~ 14t'll-lu~ii f111l-l1 n n~1ml-l1 n.I'I1 n lull.J~ 1'J~~fltJl tJU114t'll-lVl::L"~ 

tJ:::LVlIIILrltJtJ1LYl1nU 5.1 ~tJ/LlInl4lJ1fitl (Ochieng I.lfl:: Erftemeijier, 2002) ~~tl14tLtJwHt~1'"11n~tJ~ 

~~t'ltl~iJ fII'.l1l-l~tJ114 \ltJ'lItl~ ~tJL~ "1~ ntJ tlth~ hn lJI1l-lml-l1n.1'11 n luL~~ t'J~~flUtUL,""IJ)i~iil'l1 
lm\ L~m numl-l 1 n.I'Il n lull.J~h~~fltJl t.lUll4t'll-lVl:: LflU'lL'.l ru'll-l ~~fi1'.l St Vincent tJ,::lYl fltltl" LlJI1L~tJ 
, " 

;~iJl'lltl~1tJ1'J~ 6.5-7.3 ~tJ/LlInl4lJ1fitl (Imgraben I4fl:: Dittmann, 2008) tl1'"1~Ut.I~fll-l1'"11n';~t'ltl~ 
J'.J... ... I __ __ t .. .... ... .r t 
"t.lVll-ltJ'"I'"ItJ~~ 1.l'J l'I~tll-l 1 tJU:L'.l ru:l-ltJl rI~ltJ fIIfl~ ntJ L 1tJ :::~U "''.l1;.J~~ 14"::~1l-l Cl'ltl~n11'l1t.1"~'Itl-3tJ1 

Vl:::L" LUtJ~tJ 
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tIhn ru"JI 'l n LtJtl!~ t(N~ i'i~ 1 ~L 'II 'I tn~ m~~t~~'l n m1~ mn" f~~ij Pi'l1n~ L;ltJ~ ntJm).1'l ru''l n 

LtJhl~t')~~i'i~1 ~U'l tn~m~ L'II '1:tl~L ~tJ:L') ru~~ L"II~ U 1:: LYl ~tYltJ U1::LYl ~ Lij n;tn U1::LYl ~~~ t"ilL;tJ 

LtI~lR~ ~~ij'hL~"II')~ 4.5-9.4 IKWLlInu.'1f~ (Sukardjo, 1996; M'ltJYlfi ~rutJ::L,)"JI~~ U.fl::fiU"U WI~ 
.! .. , " J(" .,., ~ " .. t_ 
m.ol , 2544; Utrera-L6pez u.~:: Moreno-Casasola, 2008) u.~:::l-J"'l ~n~L"tJ~ntJlJ'l~n~m~ ~~L'II"n~nJ~ 

'IItl~U1::LYl~tltlflL"1L~t1~"ij"'l1~"II')~ 2.9-10.5 IKwLlIn u."f~ (Bunt, 1995) iln~~ml-J'lru"JI'l n LtJhl~h~ 
~i'i~1 ~L'II '1t,.,1n~ m~u~ij IiI'll-J'l n n~'lml-J'l ru"JI'l n 1tJll!~t')~~i'i~1 ~U'l tn~ m~ 1 ~tJ'l~~~~'IItl~ L'II ,,:tl~ 

L"II~ U1::LYl~~1i~n'lU1::LYl~~~t"ilL;tJ ~~ijlil'lLVl'lntJ 5.2 u.~:: 4.5 IA'wLlInu."f~ "'ll-Jfl'l~tJ (Othman, 

1989; Amarasinghe u.~:: Balasubramaniam, 1992a) tl'lr,HtI~~~l-J'l~'ln",)'ll-J~~'lu.~~'IItl"~~t,.,,~ 

~~~ ~~ni'i'l,) u." n IJh~ n~ t"t1U'l tn~ n'l~ L ~U1::L Yl ~~1i~ mrJ ",)'ll-J~~'l u. ~~'IItl~ IR~ hlU1::l-J'l ru 3200 IRW 

LlInu."f (Amarasinghe u.~:: Balasubramaniam, 1992b) ~~l-J'lnn~'lL'II"t,.,1n~m~'IItl~m1~m;·1~~ij 
"')'ll-J~~'lu. ~~'IItl~lR~hl LVl'lntJ 1830 ~WLlInu."f u.~tltJ1~hn"'ll-Ju'l tn~n'l~U1::LYl~~~t"ilL;t1ij",)'ll-J 

~~'l u. ~~'IItl~ 1R~t,J L~t1~ 166 IRWLlI n u."f ~~,Jtltl n~'lIR~t,.,'L ~L 'II 'I hJ1n~ n'l~'IItl~ n'l1~ n~;ll-J'l n 

ml-J'l ru"JI'l n 1tJt~~ t')~~i'i~~~fl'll-J L 'II "~~fL~rJ ",)'ll-J u." n ~'l~ n~ t"t1 L '!I "t~ u.~l-J (2.27 nfl-J/ 

'I 'l 1'1" IlJ '11/1'~) U.~:::L'II 'I hJ1n" n'l~ (2. 51 nfl-J/'1'l1'l~ IlJ '11/1'~) ijml.J'l ru"JI'l n 1tJhl~,.')~~i'i~l.J'l n n~'l L'!I 'I 

1~ '1::\I~ (1 .37 nfl-J/'1'l1'l~ Ll.J '1111'~) tl'l~ LtI~t.J~l-J 'l~'l nL'II '1~~fL~~~~'ll-J L'!I ,,~ijil"l(tJa~ u.') "fltll.J~ 
u."n ~'l~ n~ ni'i'l,) ~tl L'II 'I t,J u.~l.J U.~::L '!I 'I hJ1n~ n'l~tl~Lnt\1l-J ~~ wJ~'l~~ U'ftJ~Ylfi"~'tl" n'l J~~~'IItl~~'l .. 
Yl:::L~l.J'l n n~'l L'!I 'I t,J "::\I~ ~"~,, ~~ L \\' L'II 'I hl u.~l.J U.~::L'!I" hJ1n~ m~ij n'l~~~L~tJ~'!Itl"~'l U.~::fi'llJjtl'l~'l1 

Jl'ltl1~~~l.J'lnn~'lL,,,t,J"::\I~ (Twilley u.~::"ru::, 1986; Juman, 2005; Utrera-L6pez u.~:: Moreno

Casasola, 2008) L'!I"t,JU.~l-JLtI~L'II"~tl~~,,:l.J ~~ wJ~'ll-J'l n~~" t~fu~Ylfi,,~,tl~ n1:::u.~~l.Jl-J'lnn~'l L'II 'I 

hJ1n~ n'l~U.~::L'!I '1hl"::\1~~~ LtI~L'II"~tl~ ti" L;'l tU~'l~1~,tl~ u.u~~ ~n~ (Sasekumar U.fl:: Loi, 1983) 

LtI~~~ L \\' L'II" t,J U.~l.JrJUffi'l ru'!!'l n LtJhl~h~~i'i~l.J'l n 

"JI'lnLtJhJ'L~L'II'It,JU.~l.JU.fl:::L'!I"t,.,1n~n'l~iju.~')tili.Jt')~~i'i~l-J'lnL~ 2 ~~m~ ~tl ~~u.~~ (L~tl~ 

"~~;n'lf.J~ti~ L~tl~l-Jnn"l-J) u.~:::~ ~~~ (L~tl~"~MJ1'l"l-Jti~ L~tl~n~tJ'ltl~) L~'!I ru:::~L'II "t~":::\I~ij 
• ~ " ~ .",...J , , " J(' ~.. • ~ " ~ .",...J , , " .1 lJ1l.J'lru"JI'ln ~tJ u.JYln~~~~l.J'ln ~~~~U.~~LYl'l~~ L~tl~"l'lnlJ1l.J'lru'l'ln ~tJ u.J."n"~ft~).nn ~~~~w~tl'l"l 

LtI~~fll-J'l"l'ln~l-Jl-J1~l-Ju.~::n1::u.~~l.JU.N~"~'l~ (Leach u.~::: Burgin, 19 ; Mokolensang U.fl:: 

" .. .,.~ "~,,...J, "J( 
Tokuyama, 1998; Chen u.~::"ru::, 2009) ~~'IIru::L"mn~lJffi'lru''ln ~tJ ~l.J"'M U).nn ~~~~u.~~ 

.. ...J .. 
tl'l"l LtI~~~l.J'l"l'l nml.J'l ru~'l~ "Yltl~1~~~rJ,Jtlf.J (Arreola-Lizarraga U.fl::"ru:::, 2(04) ~m1·uj""tJ~'l 

ml.J'l ru"JI'l n 1tJl~~t')~~i'i ~ 1 ~L 'II" t~ u.~ l-Jij" ,)'l )..Ji)..J~~ fit ~L;~ ~tJ n tJ~ ru~lJijtl'l n'l ~tlU 'l"ijutld 'l ~ C\j 

( . .,...J - ~.. " .\' k ~ .1:"1 Spearman's rank correlation, N=12, r=0.718 P<0.05) 1MJ1'l"'" 5.1 ~ru~IJl.J"1).JtJfl ~VI"~u.J ~~L'II" 

t,J u.~)..Jtl'l"lrJ n'l1~i" LtJ~~,;'l L \\'ml.J'l ru"JI'l n LtJhJ'L ~L '!I 'I t,J u.~).J t')~~i'i~)..J'l n ~tl n"l'l n~u""tJ~'ltlll.J1 ru 

"JI'l n LtJt~~ t')~~i'i~1 ~L'II" tl! 'I ::\I~rJ,,') 'l )..Ji2.J~~fiL ~L; ~ ~tJ ntJm)..J 'l ru~ 1 ~~tl u1"ilutJd1 ~ C\j 
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(Spearman's rank correlation, N=12, r=0.825 P<0.001) ~-:jfl1r.~ 5.2 ~-:ju.~I!'I~1"'dhJ~It1hJ1N'ln 
'I ~ .~..J " ~.~ 'I l' ~ . ~ l' .. 'I .. ..J~.!'" ... 'I" 
.LJ U-J'Vl1'N\HnUJ1n'!ltl-:j L'!I~ U-J~:;\!kI.kI~~U.ri-:jtllli1 LuklC.jf'l~11i11 nu1~1 Nkllli1 '" .kll!'lkI'Vl U-J L"tJ-3"tllil~'Vl1 .~ 

IA'klUJl klL'!I ~ 'hl ~:::\!klLn I!'I m1r.J~ '" 1LJ 

~tl~liIl1nnt1'~l1m1~~klL~tlkI'!Itl-:j1LJ (Leaf tumover rate) ~1k1'lruLltlillnil!'l"'lkl'!ltl-3t1l~lru 

'!lIn 1LJ'hl~h~~f'ikl~tl~'lfl;l'lfllYi1LJ (Khan LLfl:;fi1ru:::, 2009) ~1 '" L\1k1~1 ~1t1'~11mrn~klL~tJkI'!Itl-:j1LJ~-:j 
u.~ "'~~11LJ~~ "'tl~LJkI~kI'hliitll~ikl n 11~1k1'l rutll~'!Itl~ 1LJ~~ "'tl~LJkI~klL~ ~'l~'l1C1 ~'lkl'l rulltlil'l n "'lkl 

n~LJ'!Itl~t1'~l1mrn~klL~tlkI'!Itl~1LJ 1k1m1~m~nfi1f~~L'!I~'hlu.~~iit1'~11m1~~klL~tJkI'!Itl-31LJLl'l'lnLJ 1.50 

~ .. ... 'I..J.., J: ~.~ ,.., .. ~ ... ,,,, 'I ..J~1' 
1tlLJ/U ~1tll-Jtl1~'!Itl~ .LJ'Vl~"'tl~LJkI~klU-JL'VllnLJ 8 L"'tlkl "lI-:j~fi1'lkltltlm'ltl'l~'!Itl~ .LJU.~l-J'Vl:;Lfl'Vl.Pl4tln 

m1~mn;l'lflijtl'lmPl~'VltJ1 (Phenology) ~ii~ILYl'lnLJ 13 L~tlkl (Wium-Anderson U.fl::: Christensen, 
" 

1978) "'lklL'!I ~1l-l1n~ m-:jiit1' ~l1m1~~klL~tlkI'!Itl-:j1LJ Ll'l'lnLJ 0.85 1tlLJIiI ~;'tliitl'l~'!Itl-31LJ~~"tl~LJkI~kI 

Ll'l1nLJ 14 L~tlkl ~-:jii"111n~L~mnLJtll~'!Itl-:j1LJLn-:jm-:j1LJL~n~~ii"''ltl~1k1'h~ 11-18 L~tlkl (Christensen 

U.fl:; Wium-Anderson, 1977; Christensen, 1978; Wium-Anderson U.fl::: Christensen, 1978; Moriya 

U.fl:;~ru:;, 1985) ~1~hJ L'!I~'hl~:;\!kI~i1t1'~nm1~~klL~tlkI'!Itl-:j1LJLl'l1 nLJ 0.42 1tlLJIiI ~'Hliitll~'!Itl~1LJ 
..J.. , "~.~'''' .. ~ ... , ,~.~ ~.I:"i' ~ 'I ..J~ l' 
'Vl~"'tl~LJkI~klU-JL'Vl'lnLJ 28 L"tlkl '~l-J"''ll-J'lnn'lIL'!I~ U-JU.~~U.fl:::L'!I~ U-J .n-3m~ Lkltl~liIlntll~'!Itl~ .LJ'Vl.PI 

1 klm1~ mtl~l-J'llill n n 11~1k1'l rut1' ~n mrn~ klL~tlkI'!Itl~ 1LJ u.~ n ~1~1iI'l n m1~ m;-I;1'llJijtl'l n 'l PI~'VltJl~~ 
Ltlklm1~n~ tl!'ltl m1L~'li~ Ln ~ U.fl:;~ "'~Il-J 1LJLJklIA'kI 'hl 
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c::::::=J ~C\M1Jjj ~ 1'lI"Lltll.l - • - 1'lI"tn~n1~ -6-- 1'lI"''''::1,I\.I 

1l1~~ 5.1 "''JI~i~~ufi1~~I,nJh.JI(lJ'II'ln1tJW~h~~~Ui~fl'l~Lnl~ufUJntJ~(lJ~Jjijf.l1n1~~tJ~'l 
1l'nJ'l(lJ'II'ln1tJW~h~~~U'tUL'II~WLLfl~i1"''J'l~i~~ufiLuL;~fltJntJ~(lJ~Jjij (Spearman's 

rank correlation, N=12, r=0.718, P<O.05) 
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~ N N N N N N N N N N 
u;> u;> u;> u;> u;> u;> u;> u;> "( "( "( L.() , 
;J c: &: J: &: ;J c: ;J &: c: ;iJ &: 

~ "" ;1 c 1;1 ~ J: l;i c .: c .. 
~1'lI"Lltll.l - • - 1'lI"tn~n l-l -6-- 1'lI"''''::1,I\.I 

Il'l~~ 5.2 "''J'l~i~~ufi1:;~~'l~t11~'l(lJ'II'ln'ttJ\~~i'J~~~Ui~fl'l~L'II~~\lfUJntJt11~'l(lJ~'l~U~tJ~'l 
, ~ 

1l'nJ'l (lJ'II'l n 'ttJWlih~~~u 't UL'II ~ W ~:;\Jui1 "''J'l~ i~~\lfiL UL;~fltJ nu1l'nJl (lJ~'l ~Utlth~i1 

l1tJ~'lA'C\J (Speannan's rank correlation, N=12, r=O.825, P<O.001) 



..I • ~ ~ ~ .':'..1 , , ., ~ J' ..1...1 
~111~'Vl 5.2 u1l-J1CU'1l1n ~u u..J'Vl1'N~~~"lI~u1'l11m~~ ~~Y1~'Vlfl~1 

tI1~1cu'1n;;'~h~"'fiu 

(~u/LlJnLLl'lfitl) 

tu 

'U"'''lIfl~~UfUj 
..I .. .. .. .. 

~1~~~ ~muYI YI~"'~l'I (% "lItl~unJ1cu"'lnY1"l1li~".~l'I) 

L"lII'IUJLL~~ 'it.~l1l'1 111~LYlrl1.YlfJ 10.1 7.7 (76) tum1~ntnflf~d 

L"lI~bJ'n~m~ 'it.I'I11l'1 111~LYlrl1.YlfJ 13.2 8.9 (67) tum1~ntnflf~d 

LnIUJI'I~\IU 'it.I'I11l'1 11~LYlrl1.YlfJ 7.2 5.2 (73) t ~ ~..;' um1 ntnflNU 

LL~~YI~L~ (A. marina) 111~LYlrlflfl~ L" LflfJ 2.3-10.5 2.0-5.2 (50-87) Bunt (1995) 

LL~~YI~L~ (A. marina) 111~LYlrltlfl~ L" LflfJ 8.8 4.1 (47) Mackey LL~~ Smail (1995) 

LL~~YI~L~ (A. marina) Middle Beach 7.7 6.5 (85) Imgraben LL~~ Dittmann (2008) 

11 1~L YI rltltl~ L""LflfJ 
I 

LL~~YI~L~ (A. marina) Port Gawler 11 .7 7.3 (62) Imgraben LL~~ Dittmann (2008) 

111~L YI rlflfl~ L""LflfJ 

LL~~YI~L~ (A. marina) 111~L YI rI LflUfJ'l 6.2 5.1 (82) Ochieng LL~:: Erftemeijer (2002) 

LL~~YI::L~ (A. marina var 111::LYlrlU'l;LL~U" 3.6-8.1 2.7-5.6 (69-75) Woodroffe (1982) 

resinifera) 

tn~m~tuLfln (Rhizophora 'it. ~f~ 111::LYlrl1.YlfJ 13.8 9.4 (68) ~l1~Ylfi 1,JCUfJ::L'l"l;tlU LL~::fiU,,6 ".'#~~ 
apiculata) (2544) 

~ 



..I • ~ ~ ~ .",..1 , , ., ~ J'.J... , 
"111~'Y1 5.2 u1l-J1CU'ln ~u u.J'Y11(N~fl1J'lItl~ul"1!lmfl1J ~1Jyt1J'Y1tl1J1 ("tl) 

..I s-

• U"lItl-ll-nUibJ 
.. 

t\Cl1U'YI 'YI-II14~" 

tn-llm-ll (R. mangle) tl"::L 'YIrlUin.tn 6.9 

(Fringe forest) 

tn-llm-ll (R. mangle) tl"::L'YI rlUin.tn 13.9 

(Riverine forest) 

tn-llm-llttlt14cU (R. mucronata) tl"::L'YIfIIMi-llm 6.2 

tn-llm-llttlt14cU (R. mucronata) tl ... t --"::L'YIrltlU "ULlJltJ 7.1-10.4 

tn-llm-ll (R. stylosa) tl"::L'YI rltltlt\ LIJI L~tJ 5.9-18.8 

tn-llm-ll (Rhizophora spp.) "11J1111.rn tl1::L'YIrI 5.7 

~1LflL.tJ 

trnJ1tuIJl1nV;.~i'l-ll\U"U 
(~U1LlInLLlJlfitl) 

ttl 
s-

(% lItl-lltrnJ1tu.1nYi.i,nuJ") 

4.5 (65) 

8.2 (59) 

5.2 (84) 

5.7-8.2 (79-80) 

2.9-10.5 (42-72) 

4.5 (79) 

" ... fl1-11tl-ll 

Utrera-L6pez LLfl:: Moreno-Casasola 

(2008) 

Utrera-L6pez LLi'l:: Moreno-Casasola 

(2008) 

Amarasinghe LLfl:: Balasubramaniam 

(1992) 

Sukardjo (1996) 

Bunt (1995) 

Othman (1989) 

---- - ----

co 
(J1 
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t!'hrm.l'll1nh/hl~Qn~1 L"n.J11Jt.lE4,)~t.I'!Ifl"l~"l~1l-JL'IIlJtl~'t.lfhlii"'1 Lyiln1J 0.25 0.47 Ll.fl:: 0.13 

nfl-J / lJl1 n"l Ll-J 1Jl111't.I ~1~f1J L "!I1Jl1~ LI.~l-J L'!IIJl1l-Jln"l n1"l Ll.fl::L "!I1Jl1~ 1Jl::\jt.l 1Jl1l-Jfi1 ~1J ii ",)1l-J Ll.lJln "1"lnt.l 

flth"l iiUfJ ~ 1 '" 'kJ LI'I mJ1l-J 1 ru'll1 n L1J 1~q 'Yl fl~ Q n~1 L '1l-J11Jt.lE4') ~t.lnfl1~;t.ln1Jif'l4'fJ'Yl1"l;,)111Yt 1~ Ll.ri 

ft n~ru::11 n"!lfl"l~t.lfl2-JL t.lth'll1fJ Lflt.l ~fl~~11ru1ml-J1 ruLl.fl::'IIill'l"!lfl"l'll1 n L1J W~ Q n~1 L '1 l-J 1 L t.lU."fl:: 

" 
L "!I1Jl~t.l1fhlYt1J~1'111 n L1J1l-JL t.lL "!I1Jl W u.~l-J Q n~ 1'1 L'1 hlL t.lL "!I1Jl1l-Jln"l n1"l LyilUt.I L t.I"!I ru~L~m nt.l'll1 n L1JUJL t.I 

L "!I1Jl W 1Jl::\jt.lQ n~ 1'1 L'1 hIt t.lL'!I1Jl bJln"l n 1"l L't.lL~fJ,) nt.l LI.~ ~"l L ~ L~t.I~1 L"!IIJlUJln"l n1"lii "')1l-J~ 1l-J 11t1 L t.ln11 

nn Ln1J'II1n L1JbJ1lJL~Q n~ 1'I'1l-J L'!IIJl~t.lfl2-JLtJ1~"l Li·Jt.lc.Jfll-J1~1 n1::1J1J11 n ~1Ut.l (Stilt root) "!Ifl"l Ln"l n1"l 

L1J L~ n Ll.fl ::Ln"l n1"l L1JL ~ 'kl~tJ 1~~1t.1nt.lflth"l~t.l1 LI. ~t.l1Jt.I~t.lthYi1~lJ1~" ~ 1fJ 1Jl1,l1tJ'!It.l11'1 L ~ rU ~t.I 
1::~~ 1"l L "!I1Jl1~ LI.~ l-J Ll.fl:: L "!I1Jl1~ IJl ::\jt.l ~"lYi 1 L ~'111 n L 1J1~ Q n n n 1~1~l-J 1 n Ll.l'l n" 1"l~ 1 n n n ~1tJ1'1 

.J" ~ _':' ... 1''''' (pneumatophore) 'YlYt1J ~t.lL"!Il'l Ll-JLI.~l-J nnYtYtflt.l (buttress root) Ll.fl::nnfln~ru::"~1tJ~,)L"!I1 (knee 
" , "" 

root) ~Yt1JLt.lL"!Il'lWIJl::\jt.l11m1"l~1l-J'IIil~mc.Jfl~t.I~t.lLl.fl::ii",)1l-J~"l1lJl-J1n (Tomlinson, 1986) ~"lnn 

Ln1J'II1 n 11JUJ1lJl-J1 n L ~11::1J1J11 n"!lfl"l Ln"l n1"l 

t.lfl n'l1 nnml-J1 ru'1 n L1J1~q'Ylfl~ Q n~1 L'1l-J11Jt.lE4') ~t.lfl1~ 1M'YlflYtfl'l1 nif'l4'tJ'Yl1"l n1tJl11Yt 

" .J" U' Ll.ri 1::tJ::L,)fl1'~fl"l n1 ~,)l-J n"l"!lfl"l~1'Yl::Lfl Ll'ltJ L "!Il'l W LI.~l-J djt.lL"!Il'l'Yl1~fu n1~,)l-J'!Ifl"l~1'Yl::Lfl Lilt.ltJ1::~1 

~ ..J ~ .. ':' 1 .., .. .- J' ~ ... ..I t' I '" 

~l-J1 L~l-Jfl L t.I"!I ru~'Yl L"!I1Jl Ll-J 1Jl::\jt.l ~11Jfl'YlDYtfl"!lfl"l n11'11t.1M'IIfl"lt.l1'Yl:: Lfl Ll.fl::l-J 1::tJ:: L,)fl1'Ylt.l1'Yl:: Lfl'Yl,)l-Jit.l 

n~1 L'IIIJl~t.I~t.l1 ~"l c.Jfl L~iiml-J1ru'll1 n L1JW~Qn~1 L '1 l-J11Jt.lE4') ~t.llJfltJ U.fl::U"lYt1J~n~1ml-J1 ru'll1 n 

L1JW~ Q n~1 L' 1l-J11Jt.lE4') ~t.I'IIfl"l L'II IJl W 1Jl::\jt.lii ",)1l-Jil-J~t.lfl t.lL'''l1J') n n1J"') 1l-J Ll.1Jl n "1"l"!l fl"l1~~1J"') 1l-J 

t..l.t ~ .... ..,0 ..... 

~"l'!lfl"lt.l1'Yl::Lfl'Yl'llt.l~"lq I'ILl.fl::fl"l1Jl1q I'Iflm"ll-Jt.ltJ~1" 'kJ (Spearman's rank correlation, N= 15, r=0.587, 

':«j '" cr. ... ..r t .... I ~ ... ~..J .... 
P<0.05) 'II ~ ~ L~t.I,)11::1'11J ",)1l-J~"l'llfl"l n1 1'IIt.lfl"l'llfl"lt.l1'Yl ::Lfll-J c.JfllJlflml-J1 ru'll1 n L1J U-J'Yl Q nYt 1'1 L' 1l-J11Jt.I 

E4') ~t.I 1 t.lL 'II IJl W 1Jl::\jt.l 



n~~t-c.:I.Vrll1tu L'ru UUrlLc,u U Ll1~':::l.4Lf1.t-GU~f1.~LU fi~' f1.~ C,1iIf1.I1LrtLIL, Lf1.U ~ l.4tt'll1tu L'ru Ll'Url ",..;."~ ;;.I", .: .r .!....... if 0 ,..;."~ ;;.I" 

UI,~I,I1U~~U3M.~l.4~I1%~\ ~LGf1.~C,~f1.l1rtb3:::b3~~l1t U L,ruLrttJ1L~n~'l\ tt-~ b3" t-~ (WO'O>d '111 L~rtL~ 

nl\::;w.ttl.~"::;~"t-l,ut-u~It\~" rtb3".ttl.~'m.!k\L~ 8S6'O=J 096'O=J 86S'O=J 'S ~=N 'UOlleISJJ08 >jueJ 

s,ueWJesds) ,ttUny.w I., rtLb3 t-~f1.~ C,~f1.I1LrtL,t' L!tU~~,tt\l1t U L'ru LrttJ1l11J U c,11t,~,f1. UmY.rt1rtLC,III 

rtn~c,I'2nI1I1b3::b3l.4tt'll1tUL,ruLrt.rl:::~" (~OO'O>d 06L'0=J 's ~=N 'UOlleISJJ08 >jueJ s,uewJeads) ,....... ,..;."~ ~" 

f1.1\::w.ttl.~I.t:~" (~OO'O>d 'SOS'O=J 's ~=N 'UOlleI9JJ08 )jUeJ s,ueWJesds) t-Lut-u~It\~'mtf1.~mt-c,f 

~.ttl.l1t U LI.ru L rttJ1l11J U C,11t-~ 'Jny.rt1 rtLC,1J r:f1.~ C,~f1.l1rtb3:: b3~tt\l1\ U L ,ru L rttJ1L~I1M.t-~U ~ f1\ U GGL~ 

u~p~U~+LUf1.tf1.~C,~f1.l1rtb3::b3~.ttl.l1tUL,ruLrttJ1L~f1.~'l\t~ 0' ~ L~UfiG~L~r:t-~ 111L~rtL~ 0 ~ '0 :::~" 

8(:'0 '(: ~ '0 L~r:nl\::.ttl.~' '::~"t-LUt-U~rtt~" rtb3".ttl.~ 10m tf1.~k\t-C,f~.ttl.l1t UL'G~f1.~c,~nl1.ttl.l1\ ULUGIlo 

rtb3::b3+ LU l.,+~GLc,I1M.nt-1.1e1 ~UI.I+LUf1.\~" l.4f1.M.U L~m UGGG"k\LIL, Lf1.U ~ tt'l f1.~ c,t2nl1rtb3:::b3l.4tt'lI1\U L' .... I ~ -! ~ I r'.r I· k ....-i' 0 i'" k .. ... r--~'" k 

ru LrttJ1L~t-~ b3" 0' ~ I11JL~' L~ r:f1.~k\t-C,f~tt\l1t U L'G~L~f1.~f1.I1tt\l1t U L't-Gllortb3:::b3+ LU L"~ !}L!( L~I1M. 

f1.~k\t-c,: l.4tt'lI1' U L'ru L rt+ rll1l Jf1.~ C,1iIf1.11 rt b3::: b3l.4rt' 11' U L ,ru L rt"rl t-L c,k\:::+f1.c, u ~ U L ru" L~M.Grt' , , ,..;." ~ 10 ;;.I" 'X ... ... ,.." ~ 10 ;;.I ", r" % ... I'" 

t-LU t-u~rtt ~ Ilo' L~U fiG~rtb3" 

tt'l ~Ilom' f1.~C,IiIf1.l1rtb3:::b3l.4I1' 11' UL,ruLrt+rlll'l.' Ll.4t-~ Lc,uf1.Lf1.rtC,l.4~':::l.4Lnl.4L~c,'::fi:::+rt:::~"L~:::"rlf1.rl' "' .. k I... .. ~"k I. -.I ... "... • 0 ... I I .; r-,.. 0 I'" W' 

~':::l.4L~t-Gllortc,~LUUl.,~~M.~l.4~I1%~\rtb3"tt\~llom~l ~'::l.4l.,!tt-GllortC,~+LUt-GIl.LIi3C,'::fi::+ f,m~\ M.LllfiLU 
4 4 

t-Ll.4fi)~j)I1%k\L~ U Lrt~W\l1t U L'rtb3:: b3t-~f1.9L~ U L+I1I1::"r:t-LU t-uUt\~ Ilo' fi~l f1.b3, fiL'L~f1. WUf1.y. 
4 

t-G IloU l.,,,::ru~u ~ u" WI' M.L llC, ILt-Ll.4fi~~rlI1Uf1.IloC, L~ U t-'"' rt b3:: b3l.4 rt' I1tU L' ru L rt. rl ru lei L b3 fif1.rt t-L fiGf1. U .... I ,f k fi; .... J..'" .... .t I % r''' k ;J ... .... • ....,.. I .... 

t-Llflu~"rtLC,IIIr: 111L~rtL~ nl\::~.ttl.~ "::~"t-LUt-U~rtt~ Ilo' rtb3".ttl.~ Ilo' I1%k\L~ f1.9+~ m t-L"L~/rt.!U v ~ '0 

::~" SS'O S(:'O I11JL~' L~ r:t-~~llomLb3t-~Wf1.Y.~ Ilom tf1.~G~f1.~c,~f1.l1rtb3::b3~tt\l1t U L,ruLrttJ1 

fiGf1. 
" 

t\~ c,liInl1l1b3:: b3l.4tt'll1tu L'ru Lrurll1k\t~1iI t-Ut-~U Lrtli3' ::l.4Lf1.t-GU~f1.~LU t-Glloll rtLC,III rtL~.G~ u.tmtf1.~' ... ... ,..;." ~ ;;.I ",." r" .. .: .r ,.. ,.... r" ... 

fiL'l.,~UL~t-G?' (9S6 ~ '::rulJ::li3" '\911!Ml) r;y"~mt-l.,"L~/rt.!U e:'Sv-O'(: ~ t-C,IIof1.t~GL~~t-~ LUf.mG~.!k\b3 

\II l.4,::" f1 L ~f. G ~ ~~1 f1. t f1. G~ t-~ ~ Ilo 'f1.~' fi L 'L ~f1. tf1.~ C, ~ t\l1rt b3:: b3 ~tttl1t U L ,ru L I1W L ~ U U L rt L ~ ~p 

~U 1.1+ LUf1.tf1.~ C,1iIt\l1rtb3:: b3l.4l't'll1tu L'ru Lrt+rlLC,I1M.~" Lc,uf1.Lf1.C,LfiL~C,' t-c,ILf1.rI, t-t\Lf1.l1nru C,'+I1f1.tf1.~' ~ .. .. r-is'" k -.,'" I I I ,... W' :-:: ... ..r ... 
fiL'L~~ t L~ f1.G~' S-L ru Lrt::+f1L~c,m~mLb3~'::l.4U Lf1ru c,'f.I1f1.~fil.,"l.4f1.1r:~rt~' LrI1Lb3~'::l.4I11J fut 

~Gt-!Ul~U~\IIl.4'::"f1f1.t~U~~t\~mL'L~uL~uL~t-G?' (SOOe: 'eloseseJ-ousJO~ ::~" zsd9l-eJSJln) 

r;y+~ m t-L+L~/rt.!U 0' ~9 ~ ~ -0' Lv ~ t-C,IIof1. t~GL!J r:t-~Ul~U t:' \II l.4 '::+f1~f1.G~~ Ilo m~mL'L~f1. \f1.~ C,~f1.11 

11b3::b3l.4tt'll1tu Lloru Lrt+rl Lc,u fiGf1.LIII rtt\~U I.I"LU t-GIlof1.~ C,Hf1.l1rtb3::b3l.4tt'lI1' U U.ruLl'UrILC,I1M.f1.Gl.4f1.M.f1.t ,..;." ~ ~",,, ' .. :' ~ ... ... ,...:." ~ 10 ;;.I" , I"',...r 

f1.~' fiL'UlI1Ut\~UI.I+LUU LI!.WI' l.4rlt-l.4~ G~~t\~ C,1iIf1.l1rtb3::b3l.4tt'lI1' U L'ru LI1+rIl1fil.4 mfi"rl, Gm ~" ... :, ~ if ~,..I,.; ~ ... ... ,...:." ~ 10 ;;.I",.;;.l " I'" 

f\"t.~f\f'LI1.:::.~"" f'L' Ul,JI, 9'9 .. .. ~'Io 10 

LS 



88 

..01 ... ..., 'I ~"... '.t'. I ~ ~...I~ l' 
L~fl'Yt"l11ru1fl (JI11 n11UflUt'l ~ 1U'fl~'1 n ~tJ ~~~1fl ~1fl~u1~flY1fiY1 ~1'I~1 nt'l~n11t1 '" ClflU LLtJtJ 

, • r.: 'I ~ .",...1 ... , ... 
negative single exponentiaI1~W)1'!u~1ru'ln ~tJ ~Y1L~~fl"llnn11UflUt'l~lUntJL,)~1 (Angsupanich 

LL~:-;~ru:-;, 1989; Mackey LL~:-; Smail, 1996; Ashton LL~:-;~ru:-;, 1999) 'YttJ~1n1ffiflUt'lfllU'tW'1n 

1tJ~''Wt11'1m~'W1'Wn11~n1;'1;1Ln",~'WtItLl')1'W-rl,)'!U1:-;~lru 8 iU"'liLL1n'fl'!n1rYl"'~fl'! ~i~~lmr'U 
, 'I ~"... J' '11; ..... 1'''' .1 

n11UflUt'l~lU'fl'!'1n ~tJ ~~Ln""'WflUl~'Dl1 "l'Un'W~"'n11Y1"'~fl~ (362 ,)'W) ''!t'lfl'''~'''fl~ntJn11tJflU 

t'l~1U"IIfl'!'1n1tJ~''Wt11'lmfl'W''IIfl'!~'W~~'U (Boonruang, 1978; Woodroffe, 1982; Robertson 1988; 

Middleton LL~:-; Mckee, 2001) L~fl'!"llmn"'n~ Lnn1ffiflUt'l~lm;'!n~ 1'Ut11'lmfl'WLiI'Uc.J~ 1~'!I1n'ttJ'hl 
... ........ .oJ ...I t~1' l' ~.I' ... ::. 
~"II'Ul '" LflnM LL~:-;t'l11fl'WY11UtJl~fl,)'UY1t'l1~11C'1~:-;fllU'Ul ~1'I"l:-;~n':-;"'l'!flfl n ~unfl'U ~M"ll n'U'W'Il n 

'ttJ'hl~nUflUt'l~lUflth'!ot'11 t",u'~'WY1;m.ifl~1'W~'W (Boulton LL~:-; Boon, 1991) 

LL'W') L ,!).Jn11fl "'fl'!'fl~m~1ru'1 n 1tJt~~ L~~fl"l1 nn11UflUt'lfllu!T~t'lfl'" ~~fl~ ntJLL 'W,) t ,!).J"IIfl'! 

fi"n~,)'W'fl~ ~lftJfl'W,jfl t 'W L(JI1L"l'U't 'W'1 n 1tJ'hl~ L~~fl"l1 n n11UflUt'l~1U L"'U'YttJ~1fi (JI11 n11~,)'W"IIfl'! 

~1 ftJfl'W,jfl t 'W L(JI1L"l'WiJ LL 'W,) L,!).J ~ '" ~'!flU 1'11') '" Ll,) 't 'W-rl')~U1:-;).J1 ru 8 iu "'li LL1n'fl~ n11Y1 "'flfl~ 

L -rl 'W L~U ') n'Un tJm).J 1 ru, 1 n 't tJ t~~ L ~ ~ fl"ll n n11U fl U t'l ~ 1 U ~ i'!"ll n,r 'Wfi" 11 ~') 'W 'fl~ ~1 ftJfl'W,jfl 

L 'W L(JI1L"l'W~ "'fl'! flU 1 'lot' 11 L ~fl~"ll n n11UflU t'l fllU"IIfl~'111 n 1tJt~ L i1'Wn1ro~ "'UfiflUt'l11~'WY1 16 LL~:-; ri'l'll 

~1fiJfl'W t"'flfln t, ~flfl n~.J'WtJ11tJl n1 ~ Ln "'~'W tit Ll,) 1 'W' ru:-;~t 'W L(JI1L"l'W 1 'W'1 n 'ttJ'hl ~ n UflUt'l~1UflUl~ 
ot'11 "~fl"'L,)fll (Dick LLfl:-; Osunkoya, 2000; Bosire LL~:-;~ru:-;, 2005; Ananda LL~:-;~ru:-;, 2008) 

fi(JInn1ffifltJt'l~lU"llfl'!'111 n 1tJ~' 'WL"II (JI'hl LLt'l).J L"II (JI~Ln~ n1~LL~:-;L'(JI'hl":-;\I'WiJ ~1 0.023 0.020 

LLt'I:-; 0.014 ,jflt5''W (JI1~~1 ~tJ 'YttJ~1 'WiJ ~,)1).J LL(JI n ,j1'! n'WflUl'!iJ"L!U~l ~'ki fi"n n11tJflUt'lfllU'fl~'111 n 

't tJtm 'Wn11~ n 1;'1;1LiI'Wc.Jfl ).Jl"ll nu"l4' UY11~;hJl1 'Yt tit LLn 'IIU"'''II fl'!' 1 n 't tJ t~~ iJi mtru:-;Y11'!i ru ~1'W 
., 

~Y1U1LL" n,jl~ n'W L",u1tJLLt'l~ LLfl:-;1tJ~1'YtiJ LL~'W'ttJtJ1~ n~1 'ttJLn~n1~ (Tomlinson, 1986) ~m;'!'ttJLLt'l).J 
OJ 

LL~:-;'ttJ~1~iJU~lruLLY1'WU'U~~~c.J~,jfln1ffitJ~~n1n11~1'W'fl~'~'WY11tJ (Steink LL~:-;~ru:-;, 1990) LLfl:-;iJ 

fi (JIn~,)'W~lftJf)'W,jfl t 'W L"1L"l'W~ L~m'fl~ ntJ nt'l tn n1ffiflUt'l~lU'!flU n~1'111 n 'ttJ tn~n1~ ~~ LiI'Wc.Jfl 't ~ n 11 

UflUt'lfllU"llfl~'111n 'ttJ LLt'l).JLLt'I:-;'ttJ~T~iJ LL 'W,) L'!~ Ln n~1n1ffiflUt'l~lU"IIfl~ 'ttJLn~n1~ (Robertson 1988; 

Ashton LL~:-;~ru~ , 1999) L~fl~"l1nn11~n1;'1n1ffiflUt'l~lU'llln 'ttJ~' 'U~f~;11ot''111n 'ttJ'hl~flltJ'U"'~LntJ 
"11 n~'Wt11).J1Y1 "'flfl~ L"'U'II1 n 'ttJt~~')'W1 ~rV~ LntJtlt LiI'W'ttJLn~ n 1~ L ~fl~"Il n Ln~m~ LiI'W~'W~~'YttJL~ 
, ., ., 

~') lm'WL"II (JI~'W~~~t'll).J L"II" fl1"l~1 't ~fi(JIn m1UflUt'lfl1U'1 n 'ttJ'hl~~t'll).J L"II (JI~'WfuJ1lJu."n ,jl~n'W 

fi (JI 11 n l1Ufl U t'l t'll U "II fl~ '111 n 1 tJ t~'Wfl ~ n tJ U"I4' U Y11~ n 1 UJll 'YttJ 1 'lU1:-;n 11 L -rl'W ~ ru~1J ij 
L"'m~'Ytl:-;~ru~lJij~'W ~'liJc.Jfl,jfln"ln11).J"IIfl'l,fl'WY11~fl~'t'W~'W (Witkamp, 1966; Valiela U.fl:-;~ru~, 

)
... " ... ~.!.. ... ... ...1...1 1:'''' ~ .t' ... f ,... , 

1985 C'I~ ~t1'l ~~~1'W')"lUY1 LnU')'Dfl~ ntJm1l"1n1;'1 ~,)l).Jfl).J'Yt'WD 1:-;~,)1'!fl(JIn n11UflUt'lfllU'fl~'Il n 
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'ltJ'hlntJ~Cl4~1Ji1~~t~U"N u,JJlil.nmn4'u~L~m;fl-.lntJm1~nM'1fi1')'u.Jl~~~1f1!:W)1-.l€""1m~1u'l~ 

'fl-.l ~~'il1 n m1.r ~m~ 1 Cl4fi11ftJfl~ \~flfl n \ 'lI ~1 ~~~U,fi!:~ Cl4~1Ji1 ~~ t~UYl1-.lt\fl~ u, Yl~ Poungpam U,fi!: 

~ % ... r... , 'l J' .J "'" ...... J'.J'l r': , ~ " "'" ... 
I'ICl4::: (2009) ,.,nM'1fi1,)1~¥'4~Yi~fi~-.lnfi1,) ~Yi~YlL~mn~ntJYi~Yl ~fiI'1-.l~YitJ,)1L'" ~~U,~~~fl"1'"lm1 

~1 U 'l ~'fl-.l ~~U,fi!:~ Cl4~1Ji1 ~~~-.l n r)1 L' "~~fl,j'~fl~ ~1~ 'l ~'fl-.l u,cJ~~~ 1') ~~-.l' ""1 m ~1 U 'llil'fl-.l ~~ 
...... "'"~".. ... t' .r .. .l' X ~" ... , 

U,fi:::~ Cl4~1J~~~~ u, ~') ~~~fi ~fi-.l Ll.Jfl1!:U:::Yl1-.l~1 nffi~ 1~1 n'~'lI-.l~fl~fiI¥'4fl-.l r ItJU, ~') ~ ~l.J'fl-.lfl "11 mffiflU 

'l 
~.,:,.J~.l' ~.:, .. .J:" 'l ~.':'",", .J 'l ~.':' 

~fi1U'fl-.l'll1n tJ UJYl ~"1iI1nm1,.,m~t1~ nfi1,)I'Ifl!l"1'"lm1UflU~fi1U'fl-.l'1n tJ UJ~I'I1~-.lYl~~ ~L'" UJ 

.... ~ ..... __::.r ... ::'... I.... I 'l ~ ."''''" 
U,~~U,fi:::l.J u,~') ~~fi~M Ll.Jfl1!:U:::Yl1-.l~1nffi~1~1n'~ fl nYl-.lU-.lYitJ')1fl "11 mffiflU~f'1U'fl-.l'll1n tJ UJ~ 

f'1,)1~i~~~fit~L;-.ltJ')nntJ~Cl4~1Ji1~~flU1-.lil,ru~11'iC1J (Spearman's rank correlation, N=3, r=0.99, 

P<0.01) ~-.l u,~ ~-.l 'l'" L \1~r)1~ Cl4~1Ji1~~~~-.lf~fl1~ il e.J f' JJlfl nlil n11l.J'fl-.l,fl~YlffiYlfl~'l ~~~u,f'::Yh 'l '" Ln ~ 
n1 ffiflU~ f'1U'fl-.l'll1 n 'ltJ'hll.J1 nf~ flU1-.l \1n "1~"') 1l.J u,,, n JJl1-.lflU 1-.lil,ru ~11'i C1J'fl-.l~ Cl4~1Ji1 ~~ 'l ~L'" 
~~fl,J~-.l~1~L'''~\~1iI1nn11~nM'1~~1'l'''€''"1n1ffiflU~fi1U'fl-.l'1n'ltJ'hlu,''nJJl1-.ln~ 

.: .J t' ' PI .6f ... "'" .6f.J:' ...J "'" ,... , 
~fl nlil1 n~1!:U :::L,) f' 1Yl~1Yl::: Lf'Yl,)~ Lu~ ulillil UYl1-.l n 1Ufl1Yifl nulil ... u~1J.~Yl~ e.Jf' "flfl ~11 mffiflU 

~f'1U'fl-.l"ll1n'ltJ\,j' (Mackey u,f'!: Smail, 1996; Dick u,f'::: Osunkoya, 2000; Imgraben u,f'::: 

.. .J t' ,% ... ,r... ... ~ , 
Dittmann, 200a) L 1J.fl-.l iii 1 m!:u::: L ,)f'TV1~1Yl:::Lf'Yl')~¥'4~Yi~1l ntJ1!:U::: L,)f'1'fl-.l m1Ln ~nf' ~n mffifltJ~f'1U 

L;-.l n f'~ Ln ~1iI1 n m1f 1J.f'~ 'fl~~1Yl::: Lf' 'l ~n 11~ m~t1" f-.l ~Yi tJr) l' ~11 n11Ufl U ~ f'1 U'fl~"111 n 'ltJ\~il 
",)1~i~~1J.fit 1J.L;~tJ') n ntJ1:::U:::L ,)fi1~~1Yl :::Lf'yh~ ti~flU 1-.lil,ru~11'i C1J (Spearman's rank correlation, 

N=3, r=0.99, P<0.01) t~U'lI1 n 'ltJ\,j'~ L~flfllil1n m1UflU~f'1u'l1J.L'''\,jU,~~ LnfltJ~Uu,f':::~n'll:::~1-.l\~ 

~1 n nr)1"111 n 'ltJ~' ~L' ~ tn-.l m-.lu,f':::L'" "!:\J1J. ~-.l LU~e.Jf' 'l'" L'" 'hl u,~~il' ""1 m ffiflU~f'1U'fl-.l"ll1 n'ltJ'hl 

, ... f'1.~ 
~-.lm1L'''Yi1J.~ LJ..Ifl1J. 

.. • ~ "'" %' 'l ~.I:"I ~ .:...... , 
Ll.Jfl LlJ1tJtJ L YlUtJ!I~11 m1tJfltJ~f'1U"!Ifl~"111 n tJ UJ ~~m1,.,nM'1~ntJfl~11m1UflU~f'1U'fl~"II1n 

'l 
~.':''''' 'l t1 J' .J.. .J , ..., 'l ~.",..I~.l' 

tJ LJ..I'lI~~~1~1 ~ 1"111tJLf'1J.Yi1J.Ylfl1J.1 ("111-.lYl 5.3) YitJ,)1fl""1m1tJfltJ~f'1U'fl~"II1n tJ UJYl ~"1iI1n 
>-

m1~nM'1i1 (0.014-0.023) il~1 'ln~ L~U-.lntJt1~11 mffiflU~f'1U'fl-.l'1n 'ltJtn~m-.lu,f'!:"II1n 'ltJu1!:i n'l1J. 

~1J.~~~1 L'li1J. (-.l~.rM:::1J.fl~ U1:::LYlI'I\YlU (Boonruang, 1 9a7) U1!:LYlI'I~1Lf'L;U (Ashton U,f':::"Cl4!:, 

1999) U1:::LYlI'ILflm1~flf (Twilley U,f'!:f'1Cl4!:, 1997) U1:::LYlI'I~1fi11Cl4f~t~i~un (Femando u,f'!: 

. PI .l''''' 'l ~ .",..I~ .l' ~.: ... ",",,, , ... 
Bandelra, 2009) Lu~~1J. fl"11m1UflU~fi1U'fl-.l'll1n tJ LJ..IYl ~"1iI1nm1,.,nM'11J.tJ-.l~fil11J.fltJm1fl~11m,. 

UflU~fi1U'IIfl-.l'll1 n 'ltJfl1~Yl!:Lfi~U1:::L YlI'Il.J1 Lf' L;U (Ashton U,fi:::"n.!:, 1999) U,f'!:'11 n 'ltJU,~~Yl!:Lfi 'l ~ 

U1:::LYlI'I\YltJLLfi:::U1:::LYlI'I~~1J. (Boonruang, 1 9a7 ; Angsupanich u,f'!:f'1n.!:, 1 9a9) Lrtfl~1iI1n'l1n'ltJ'hl~ 

'l;Yl ~f'fl-.l 'l ~n 11~ n1;'1 m1UflU~ f' 1U~LU~'lI1 n 'ltJ tn-.l n 1-.l~il m 1UflU~ f'1U;1 nr)1'1 n 'ltJ~ 1l3Yl :::Lf' u,f'!: 

u,~~Yl :::Lfi u,JJlt1" 11 m 1UflU ~ ~1U'IIfl-.l"ll1 n 'ltJ'hl~\~1iI1 n n 11~ nM'1~il ~1~1 n nr)1t1 ~11 m ffiflU~fl1tJ'IIfl~ 

"111 n 'ltJ U,~~Yl:::Lf' 'l ~L' ,,~~1fl1J.~U1:::L Yll'lflfl~ L~1L~U U,fi:::U1::: L YlI'I~1fi11Cl4f~t~;~un (Goulter, 1979; 

Mackey U,fi!: Smail, 1996; Dick U,fi::: Osunkoya, 2000; Femando U,fi::: Bandeira, 2009) ~~LU1J.e.Jfi 
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, ~ 

~1'"11n"Jl1""L!'l~t\'fl~'flWlllJln~tflUL!~::L'lJItflUL!lJInlJh~rlu L1U ~ru'"1Jij m~1ru~1~U Lilu~u flfh:J\1 

Ii lJI1~ Lilt') LUffiU L YlfJUrlUtllJln n1ffit')fJMnfJ"lIfl~'111 n l.u W~" ~""UrJ1tllJl11 n 11UflfJ"fl1fJ"lIfl~'1 n l.UUJL u 

L "lIlJ1~ufhl~~ ~1~ L "lIlJ1i1 '\11.nt\' L~fJ~ rlUtllJln n1ffit')fJ~ ~1fJ"lIt')~'111 n l.u bJ ~~~1. u!J 1:: L YI I'll YIlt L!fl::1.J 1:: L YI 1'1 

~1L~L;llt (Angsupanich L!~:: Aksornkoae, 1994; Ashton L!~::"'ru::, 1999) 



.oJ .." ~ ~.':"'I ., J' .oJ , 
~111~'Yl 5.3 tl~nn11UtlUflfllU"tl~'ln ~1J U-J ~k1ul"111mflklYikl'Yl~1~1 

~U~'tl~'~~.1ntu~~~nrl~~~fl1~ ~mu~ ~~11n1tri~~~~1~'~~~1ntu~(~ ~1~il~ 
, 

U~l.JVI::L~ (Avicennia marina) ~. IJLn~ tb'::LVlfiI"V1~ 0.035 Boonruang (1987) 

U~l.JVI::L~ (A. marina) tJ1::LVlfiI~~~L~1La~ 0.012 Goulter (1979) 

U~l.JVI::L~ (A. marina) ~. L~nU1'l1 tJ"::LVlfilcil~u 0.036-0.040 Angsupanich U~::filN:: (1989) 

U~l.JVI::L~ (A. marina) L,~~\A'nnl1V1::L~YI'll.Jtl~~ 0.009- 0.016 Mackey U~:: Smail (1996) 

flfil~UftU~U;; tJ1::LVlfiI 
... 

~~~L~1L~~ 

U~l.JVI::L~ (A. marina) '!'!!\A'''' :; ," L'~V1 ruU1V1::L~V1'll.JU~~ 0.003 - 0.007 Mackey U~:: Smail (1996) 

flfil~UftU~U;; tJ1::LVlfiI 
... 

~~~L~1L~~ 

U~l.JVI::L~ (A. marina) 
I ... 

0.001 Dick U~:: Osunkoya (2000) UUU~U"'U 

flU'lL~1yjL'l~i tJ1::LVlfiI 
... 

~~~L~1L~~ 

U~)JVI::L~ (A. marina) \ .!'!!:- i I 
UL'~Y1)JU1V1::L~V1'l)J 0.009 Dick U~:: Osunkoya (2000) 

flU'lL~1yjL'l~i tJ1::LVlfiI 
... 

~~~L~1L~~ 

U~l.JVI::L~ (A. marina) tJ1::LVlfiI~1fi11Nfl'()Ji)Jijn 0.004-0.014 Fernando U~:: Bandeira (2009) 
~- -- - ------- --- -- ------- --- - ----

<!) 



~'l11~~ 5.3 i~11n'lffitltJt'l~'ltJ'IItl~''ln1tJhJ'11Jth''lm~1J~1J~lJh~1 (tJltl) 

'U~'~~'~~'1ntucw~~n~~tJt'l~1tJ ~'l1'U~ 
tn~m~tuLfln (Rhizophora apiculata) ~ . IJLnJ1 U1:L'VIfIIL'VItJ 

tn~m~tuLfln (R. apiculata) fi\1U~~'YInJii1~ U1:L'VIfli 

lJ1LiiL.tJ 

tn~m~tut~qJ (R. mucronata) fil1U~~'VInJii1~ U1:L'VIfli 
... 

lJ1LiiL'tJ 

tn~m~tutuqJ (R. mucronata) U1:L'VIfII~1fi11Nfl~{lJijn 

tn~m~ (Rhizophora sp.) U ,:., U 
1nLUJ1J1mtJ1~ ~L'VIfli 

L~m1~~f 

ih~'VI:Lii (Sonneratia alba) fi\1U~~'VI1lJii1~ U~L'VIfli 

)J1LiiL.tJ 

t.I~)J ~. ,!l1tt!)f1nu U1:L'VIfIIL'VItJ 

t.I~)J fi\1U~~'VInJii1~ U::L'VIfli 

)J1LiiL.fJ 

t.I~)J ~.J111~ U~L'YIfIIL'YIfJ 
- - - -- ----- M ~-

i~11n11U~tJ~~1tJ'~~'1ntuCW(ro 

0.017 

0.016 

0.020 

0.002-0.028 

0.003-0.016 

0.031 

0.025 

0.022 

0.014-0.023 

~1~~~ 

Boonruang (1987) 

Ashton Uii:fi\N:: (1999) 

Ashton Uii:filN: (1999) 

Fernando Uii: Bandeira (2009) 

Twilley Uii:~N:: (1997) 

Ashton Uii:fi\N: (1999) 

Angsupanich Uii: Aksomkoae 

(1994) 

Ashton Uii:fi\N:: (1999) 

tum1~m~nfi\f~il 

(() 
N 



l.4rft-rt' ULitruLlUrlnULIe.UGn v'g I.4t'L~L~t'Wl (BOOC:) :::rulJ;::~" WB4l5U041 :::~" (~66~) >j0POl,PlluBl ~~\ ~ ~"~ ~ ~ , 

:::~" UOuBJ!40eflOOd rlWll ~~1liWJ~k\t'} n~mLII.L(1n~~U~t'~ eWJeSBSUBd :::~" eWJesBs/dBOBN 

~ U\3n ~11\3"~IiWll w LfHJ1U ~ ~~\rt~ U L I'oru LI1Wt'GLt'C,fIon ~~G~LaU~~LU t'GLW Lfl~f1U ~ ~~\f1\ 

U LitruLI1!,J1 t'Lut'ul ~L 1 L~U U LI1It\m~t'GLnr-" Lnk\I1Lc,W~nl\:::~~ LW LIe.LI1~t1n!:p f1~L~I1L~ WlI1k\t'1A 
" 

tttf1~ ULitruLI1ij1t'GL %SB'C:C: :::~'1 SgTB f1,kiLfA 1 L~ ~t'~t'LU t'U~I1\~L 1 L~UULl1ruLl1w~nl\:::~ttt~L m ~ 

Wln~rtu 
~~-~ I'o!..~f1MpWlnl'ot'Gb3t'~I1b3" ~raWll W Lf1~f1U ~ ~tttf1~ U LI'oru LI1!,J1f1ra~ 1 f1raW1 G~ 

~ b~u LI1I1b3"~t'G' 

111.Ul.11LC,lJ !lnl\:::~ ttt ~ L 1~ \ ~l':1nU1 f1~ L~ I1L~ 11b3" ttt ~ L 1 ;::~" t'LU t'U~I1\~ L m \11b3" ~L~UnLTULk\LGLk\ 

~Lun' U3c,1:::1i~l1n~L m' 11 b3" I'. H., LI.4t'1e. 11b3" tt'I ~ L 1:::~" t'LUt'U' tt'I ~L1 Lc,unUI1c,I.4~1:::I.4LnI.4L~c,1:::ra:::~11 ~ ""~ ~ I ~~"~ 0" ",.~ ~'~, f' ~ ~ ... 
nl\:::~ ~ ~'-1 na.nLn~Lk\LGLMLun \ L~ C, 1::: ra:::~I1I1b3" ~k\ \ Ll.4nj\~1 :::I.4Lnt'GLI1c,I.4.tLU t'GLL~C,1 ;::ra:::~11 ....r ,.. "0.. :: I ,.,. 
~~n~n ~ U"i""t~':::I.4L~~t'c,fIon VLk\I.,GnU1H G~ 1 jLln \f1~1 ~\ t'~tttf1~ UI.,I'ot'~~l.,U!lIe.LG:::~":Lk\I.,GLMI.,U 

n' 11~~U~bMt'WJb3"I1b3"1'. t'~~~~1:::l.4l.,nGrt'I (BVSC: ':::rulJ:::~"nGGIfI' t'G~1.,1e. :17 L6 ~ 'JeWn>jBSes) rac,WII It... I~ ~ ~ I ~ 0 ~ 

11b3"~t'GLral.,le.;::~U~LUG\4l~I':1!l:::~" (BOOC: ':::rulJ:::~" We4l5uOLU) 11b3"~t'GL:Lk\I.,GI.,k\~LUn~I1~.tu~bM 

G~ ~1':1 t'ul.4lile.le.rlnrl1 11c..1.4~1 :::l.4l.,nl.4l., ~c, 1::: ra:::~f1.tk\I.,b3 11b3" I'. t'GLrau I.,GnUnrl1~I.,UG~ 11b3::: 1.,11k\ 1 I.4rUMI1I.,C,W I r'r--'" J." 18 I..:r-:% 0 I" 'X :-.. I ,.. 

:::~"nWlGn'I1t'l.,Ut'u' tt'I ~L 1:::~"nl\:::~tt'I ~L 1 H., ~1':1t'ut'''' nnl.,l.4 1 %S8'C: t'raM ml.,~l.4nWl t'GLf1GU:::~rlW t'GI1 ... .r ... ~ .. ~ ,,"k ..\-. ,., po ~ I ....... , .. ., .... 

11b3"tt'I ~L11.4:::ruLn' f1WlI.,~I1I.,~ %U'gt; :::~" C:S' Lg f1Ul.,l.4ml.,~l.4n~t'Ga.rtGU~rlWt'GI1t'I.,Ut'U' tt'I ~L1:::~" ",-k rw I..... 0 .... I .. I -.,... ~ .. k 

nl\:::~ttt~L11.,~f1Mr:~U~:I.,Un~ (OSgc: :~nnl.,~~c,~ ~f1I1b3:::~" I1lmt'GI.4 r:~n) t'~n\en~raLl.mlMI1I.,c,w 
" 

11t''''n~w' nrlrll.,~l.4nrl1:::ruau ~1111b3"1'. t'GLral.,"':::~U~I.,UG~ 11b3::: 1.,11k\ 1 I.4n~1 rau.l.,rln' nWl Gn 1:::ruau ~ t'U "" ~ ~ I" I.r ... "" I~ ,~o" ~ -.r ..... 
11C,1.4~1:::l.4l.,nI.4L~c, 1:::ra:::~::: ~"nw Gn 1 t'GL:::ruau ~ U"WII' I1GUWl c,,, t'urale.le.rlUI.,Ie.LI1Ii3~nrl1 11b3" I'. t'GLraLIe.;::~U I ~,.. ... f' .... I.f'k -i' ~ .... 1.-lB I" 

.tI.,U ~Wnllot'Gb3t'~I1b3" ~f1M!11.:::"'I1b3" tttifl L 1 ~:::ru Ln ~ (:~ 11' t'I.,UI4/c,~ vTC:) t'1., u t'uUtV~ L 1 I.,~U U 1.,11 

(~14111 t'1.,~1.,~/c,~ L 'a) n,ki 11c,~~nIlot'Gb3t'~I1b3" ~t'GLra~~mr-" I.,nk\11 I., C,W ~nl\:::~ ~\~ L1 1.,~f1Ml.,aU ~ 

t'1i3~"n ~~lnc,nl.,~f1~.tI.,U U I.,le.n,ki 11c,~Wlnllot'Gb3t'~I1b3" ~t'GLra~~1nr-" I.,nk\111., C,W I., ru.t 1.,"'~G~1 

(~ggc: ':::rulJ:::~".fl.4n~t'c, ~t'M~t :1766 ~ '5N :::~" UBl :gB6 ~ 'Jewn)jasBS 

:::~m 4(1) ral.,~IUI.4t-tb3f1l.,wruc,1~f1n~ml.,lI.L(1nU4\f1Mt'9:::~" (~ggc: ':::ruw:::~".fl.4n~t'c, ~t'M~t :1366 ~ 

'JlaUBAIBN) nJtln~p ~Ml1l.W~k\t'} ;.ruIloM1WJ~k\t'} I1I.,~Wt'b3~I.4t-tb3W~k\t'} .tI.,UI.,~rul.4t-tb3Wl~k\t'} l."t1.41t'~1:::~ 

W~k\t'} WI.,~~W~k\t-} ;.hl.4n}w~k\t'} t'Gra:::~w~k\t'} :.h~IIoW~k\t'} ~I.,G ral.4\c,I.,!lf1~ruc,1~f1n~ml.,lIo 

L(1n~~\c,1A'1tf1Mr:Wlnllot-Gb3t'1AI1b3"~ (uev-l ao ad/owna eWJeSasuad) t'W"I1L)(I1b3"~ G~ eWJesasuad 
, " " 

~Ub3:::~" (a!paaMl J%J/sJat. eWJesas/d3) t'c,rtl1l.,!(I1b3"~ G~ eWJesasld3 ~Ub3 ~".!ft wnllo 

c: f1Mt'~ 11b3"~ G~ U,.\3k\tttf1~ULIIoWLf1lf1~I.,~f1M~~U~~l.,un~I1\f1~UI.,I'oWLf1~~I.,U~U~~I.,U 

wllJ!l1uli~1.I1'\.ULJI, L'S 

86 
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" 1Jl1l.JL t.!n11~ n1;"1 n11u1tJi fI'1 n Lul~,t'l~~Ll.~l.J n 1l.J Ll.IM Ll.fl :::~Ll.~l.J n1l.J,.b~~~~t'l~"IIil~ L t.!1::uuilL';l1l\ 
" ~1flt'l~ Ll.~ ~~ L ~ L \1t.!~1~ Ll.~l.J~~~t'l~"IIil"iit1lJln n1ro1tJi fI'1 n LU1l.J"bJ Ll.1Jl n Pl1~ tit.! ~~t'l1"1 nfl1';l1~~1"11il" 

't'l~~Ll.~l.J~u1'L1 "'1 n LU 1l.J"bJii ~fl Plt'lU1l.J1 nJ'1 n LUW~ ~ nu1'L1" L t.!n11~n1;"1~ 



IJnl1~~ 5.4 ml-J1CU'!ilnLu'hl~~m..i1Lt1~LI'\[J~~~l-J';I~,.r Sesarmidae 

'!iil~~!Wll1n LUW 
.r .J 
'nl.lYl '1Iil"~ 

r.l~)J L'D"unn.:Jn1.:J Episesarrna eumolpe 

'1."111'1 l.b~LYlI'I'tYltJ E. versicolor 

r.l~)J L'D"W"::1JU E. eumolpe 

'1."111'1 tJ~LYlI'I'tYltJ E. versicolor 

~)JYl~Lfl (Avicennia tJ~LYlI'IU!lmn1't11 Neosarrnatium meinerti 

marina) 

~)J (Avicennia spp.) tJ~LYlI'IU!lmn1't11 Neosarrnatium meinerti 

~)J (Avicennia spp.) tJ~LYlI'I!l!l~L"LRtJ Neosarrnatium fourrnanoiri, 

Parasesarrna moluccensis 

Ln.:Jn1.:JLUL~n 'I.1JLn" tJ~LYlI'I'tYltJ Neoepisesarrna versico/or* 

(Rhizophora apiculata) 

Ln.:Jn1.:J (Rhizophora spp.) '.1JLn" tJ1~LYlI'I'tYltJ Neoepisesarrna spp., 

Perisesarrna spp. 

Ln.:Jn1.:J (Rhizophora spp.) tJ~LYlI'I)J1LflL;ltJ Perisesarrnaronychophorum 

Ln.:Jn1.:J (Rhizophora spp.) tJ~LYlI'I)J1LflL;ltJ Perisesarrnar eumolpe 

Ln.:Jn1.:J (Rhizophora spp.) tJ~LYl"!l!l~L"LRtJ Perisesarrna messa 

" p 

m)J1tu'!i1n LuW~tJnti1LnI'l .. 
(% "!lm)J1tu'1l1nLUWl1.:J~)J") 

23 

84 

44 

100 

33 

65 

100 

7 

20-30 

28 

p 

~1.:Jfl.:J 

Ll.In11;1 m~t11'1 f.:Jil 

LUn11;1m11I'1f.:Jtt 

Emmerson Ufl~ McGwynne (1992) 

Olafsson Ufl~l'I~ (2002) 

Robertson UfI~ Daniel (1989) 

Thongtham Ufl~I'I~ (2008) 

Poovachiranon UfI~ Tantichodok (1991) 

Leh Ufl~ Sasekumar (1985) 

Leh Ufl~ Sasekumar (1985) 

Robertson (1986) 

I 

I 

i 

<J:) 
<.n 
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~l~fu'Yiflt) lJI'lItl~'!I1 n Luhl'L Uth'!lltJ LflU,r.:J~l~ L')I ~~u{llJ'L Un11~ m~ndtlfiu1tJL~t)1'!11 n LU'lJj~ 

L'l~'Yi flt) ~')Itl.:J'!I1 n LULl-i'~')u L ~ qJ ~ 1'"11 n t.J fl t.J fl ~'lItl.:J'!I1 n LULl-i'~ 1').:J~~u~" Lilu 82.8-98.5 72.9-98.3 

• r'!: "I ~.I:' ..J , ... .... ~ ~ ~.I:"\' ~.I:' 
Ll.fl::: 77.9-100.0 % 'lIfl.:Ju1~ltu'!lln ~U ~L~fltJ~tl,)U ~l~1UL'lI~ ~~LI.~~ L'lI~ ~ ~mn1.:JLl.fl:::L'lI~ ~~:::\IU 

• ... "I ..J "I ~~..J , ... "I ~.I:' ~.}', "I ~~..J 
~1~fl1"'U ~U'lItu:::Yl'!lln ~U ~~YltltlnIil1nLl.~fl:::m':::U,)Un1ntl.:J'Yifl,)~'lItl.:J'!I1n ~U ~ ~"'Ll.n '!I1n ~U ~~YlQn 

UtltJ~fl1tJ '!I 1 n LUW~ Q nu;''ll1 ~ Ll.fl:::'!11 n LUW~ Qn~ltltln LUlil1 n ~') ~u;j ~,)1~ LI.~n ~1.:J nUL ULl.~fl:::L'lI1JI 

~ufW' ~.:Je 
1. L'lI~'lJjLl.~~ih.rffi1tu'!llnLuW~Qn~ltltlnLUIil1n~,)~U~lntl~LU-D').:J 78.6-94.7% 'lItl~Uffi1tu 

"I ~.I:' ..J ,... "I ..J. r'!: "I ~ .I:'..J, ... ~ ... • r'!: 
'!I1n ~U ~L~fltJ~tl,)U ~U')Itu:::Yluffi1tu'!lln ~U ~YlQntJtltJ~fl1tJ~Uflm'YitJ.:J 2.3% 'lIfl.:Juffi1tu 

"I ~.':' ..J , ... • "I ~. r'!: "I ~.I:'..J ......... , "I ..J • ~ 
'!I1n ~U ~L~fltJ~fl')U Yl1 ~~u1~ltu'!lln ~U ~Yl~:::~~UUt.J,)"''W-J~1 ~U"II').:J 3.1-19.1 % ')Itl.:Juffi1tu 

'!I1nLu'lJjL~~tJ~flt)U L~tl.:J1iI1nL')I~WLI.~~L~fu~Ylfi'YiflIil1nn1ffh~'lItl-3~1Yl:::Lfl~~1L~~tl vhL,x 

'" n Lu'lJj~,)UL ~qJ~tltlnIil1 n'Yiflt) ~')Itl.:J'!I1n LUW Ltl U'!I 1 n Lu'lJj~Q n~1tlfln LU'"I1 n ~') ~U ~.:J~.:J t.Jfl 

L,xfi1~tl1~11L1.fl:::~1~UYl1tJ~~1~11nfl:::fl1tJ~1L~Qn'!l:::fl1.:JtlflnLU'"I1n~')~U~')tJ 
2. L')I~hlln.:Jn1.:J;juffi1tu'!l1nLu'lJj~Qn,j1tltlnLU'"I1n~,)~u~1nfl~Lu-D').:J 44.9-71 .2% ')Itl.:J 

m~1tu'!l1nLu'lJjL~~tJ~tlt)ULl.fl:::;j'!l1nLu'lJj~Qnu;'L11~LYhnu 22.9% ')Itl.:Juffi1tu'!l1nLu'lJj 

..J ,... "I ..J. ~ "I ~.I:'..J , ... ~ ... • ~ "I ~.I:' 
L~fltJ~tl,)U ~U')Itu:::Yluffi1tu'!l1n ~U ~YlQntJtltJ~fl1tJ~Uflm'YitJ~ 2.0% ')Ifl.:Juffi1tu'!l1n ~U ~ 

L~~tJ ~tlt)u vh L ,x;jt.l1~ltu'!l1 n LU'lJj~~:::~~UU~') ~Utl~L U-D').:J 4.0-30. 3% ')Itl~t.I1~l tu'!l1 n LU'lJj 

..J ,....,.j ~.I:"\'''' l' ... • I ... I I .. • "I.t ~.I:' 
L~fltJ ~tl')U LUfl.:J1iI1nL')IlJI ~ ~n.:Jn1.:J~1:::UUl1n ~1tJUu1:::~1unUfltJ1.:J~U1L1.UU~.:J'V11 ~lIIL')I~ ~ 

Ln.:Jn1.:J~1~11n n n LnU'!I1 n Luhli..n~~1 n u1tl Ln "'n11UtltJ~fl1tJ'1 n Luhl'L U~')Uetl1'"1t\~ t.Jfl L,x 

L ')I ~ 1l..Jln.:Jn1.:J;jfi1IJjtl1~11~:::~~ L U~U~l n 

~ ~ .... r'!: "I ~~..J "''i' ~.. • r'!: "I ~.':' ...I , ... .. 
3. L')I~ ~~~:::\IU~u1~1tu'!l1n ~U ~~YlQnU1~1~~1nn.:J 83.6% ')Ifl.:Ju1~1tu'!l1n ~U ~L~fltJ~tl,)UIiI~ 

• "I~"'. r'!: "I ~ .1:'...1 • ~. I ...... "I.}'''' .... r'!: "I ~ .':'...1 ... ... 
Yl1 ~~~u1~1tu'!l1n ~U ~YlQnU1flfln ~uIil1nt.J')"'U ~n~L~tJ.:JnUu1~1tu'!l1n ~U ~'V1":;~~uut.J')"u 

... , '''I..J • r'!: "I ~ ~ ...I I ... "I ...I. ~ 
~ ~1tlrJ ~U"II').:J 0-15.1 Ll.fl::: 0-19.8% 'lItl.:Ju1~1 tu'!l1 n ~U ~~ L~fltJ ~tl,)U ~U'IIN:;'V1U7~1 N'II1 n 

"I ~ .1:'...1, ... ~... • r'!: "I ~.I:' ..J I ... .,.j ~.I:' 
~U ~YlQntJfltJ~fl1tJ~Utlm'YitJ.:J 1.4% 'IItl.:JunJ1tu,"n ~U ~L~fltJ~tl,)U LUfl~'"I1nL')I~ ~fJl:;\IU 

.!'I...I... • I ..J. "I ~ "I ~ .I:'..J ... "I ~ II .!'I 
LuUL'lI~Yl'-J~,)l'-J,n'~')Ifl.:J'tILI.~~~.:JYl~" Yl1 ~~'!I1n ~U U-J'V1tltlnIil1n'Yifl')~')Ifl.:J"II1n ~U ~~LuU'1.n 

LUW~ ~ nu;''ll1 "~L,x L~Ut)1'!11 n Luhl'L UL')I ~ W ~:::\Iu;j ~,)1~~1 A' 'V L Un11LiluLi. ~~.:Jtl1~1""fl-3~ 
LI.~~ Ll.fl:::vh L ~ Ln "n1~~UL~tJUfi1IJjfl1~11LM1 nYl1.:J~~.:J 

u1tl LUffiU L YltJU'Yiflt) ~'" n LU W')Itl.:J,r.:J~1'-J L ')I fJl~UfW''YiUt)1 L ')I ~~U{W',r-3~1~ L')I~;jt.l1~1 N'!I1 n 

"I ~ .I:'..J,,, "I ~.I:' ..J , ... "I ~.I:' .... ~ t '1.1:'...1 
~U ~'V1QntJfltJ~fl1tJUtltJ'-J1n (1.4-2.3 % ')Itl.:J'!I1n ~U ~L~fltJ~fl,)U) ~UL')I~ ~LI.~'-J'-Jut~1N"II1n tJ ~'V1~n 

o ~ • I ...... ..J "I ~ .1:' ..J ,... "I ...I ~ .1:' .... r'!: 
U1fltln ~u'"l1m.J,)",u'-J1nYl~'" (82.8-98.5 % 'lIfl.:J'!I1n ~U ~L~fltJ~tl,)U) ~U')Itu:::YlL'II~ ~fJl:;\lU~uffi'lN 
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'111n h/hl~ ~ ntj;.tJl fI\~1 n~~ '" (83.6 % nl~'111 n LiJ'hl Ltl~UlJltlr)~) LLfl:;L,,,'ll.J'1n~ n1~ dj~Lnl~ih.ll~1CU 
'I ..J ... ... 'I ~ _'" ..J , 00' '00' !'t_.,..I 

'111n ~iJ'Yll'l:;l'l~~iJ~t.J')"'~ (4.0-30.3 % 'tl~'111n ~iJ ~LtlflU"tl')~) ~1nm1L'''Yi~~ ~tl~ 

L~tl~~11CU1t1"11n11L~U~n~iJ'tl~'111 n LiJ'hl (Leaf-litter turnover rate) ~1~')CUtli'~1 ni",i\')~ 

'tl~m~1ru'll1nLiJ'hl~1,)~\H-I~lJlflm~1CU'll1nLiJ'hl~l'l:;l'l~iJ~~,)~~ (Olson, 1963) l'l1~11Cl~L~d~~~~ 

lJ1:;~'Ylfifl1YiL~n11\U~~L~U~'tl~'111 n LiJhJfl1UL ~1:;iJiJUL,) ~t~ ~1 n'll1 n LiJt~ijt1"11 n11L~tJ~n~iJ~~ 

LLl'l ~~L "" L \1~11'111 n LiJ'hlij1:;tJ:;L,)fl1tl~L ~n1:;iJ,)~n')1lJl1~1 'tl~Ylflr) 1Jl'll1 n LiJ'hli~ L~tJ'II1 n LiJL~~ ~ n 

,j1tltln hJ~1nYlflr) ~'tl~'111 n LiJ'll.J1~ LLrl '111 n LiJt~~ ~ mitltJl'lfl1tJ '111 n LiJ'hl~~ n,j1tltln hJ~1n~,)~~LLfl:; 

'111 n LiJ'hl~ ~ niJ1tJl fI\ L ~n11~ n1!1 fl\f~~YliJ11 L' ~ 'hl ~:;\I~t1 ~11 n11L~tJ~n ~iJ'tl~'111 n LiJ 'hl~1 n n~1 L' ~ 
'hlLLl'l~LLfl:;L,~'ll.J'1n-.ln1~~~ij"h 12.6 8.0 LLfl:; 5.0 ffiiJ;ij "1~~1~iJ ijf11~1nn11t1~11n11L~tJ~n~iJ 

'tl~'111nLiJ'll.JL~tl1"111mfl~L~f~~fltl1"11h:;L'Yl~l'l~f~tl~1n1LLfl:;U1:;L'Yl~Liin;Ln~~ij~1tl~L~"Jh~ 1.4-

6.3 1tliJ;ij LLfl:; 1.49-7.44 ffiiJ;ij ~1~~1~iJ (Twilley LLfl:::fI\CU:::, 1986; Utrera-L6pez LLfl:; Moreno

Casasola, 2008) tl1~ LtI~t.Jfl~1~1nU1"111mfl~L ~f~~fltl1"'1 U1:::L'YlI'Il'l~f~tl ~1n1LLfl::U1:::L'Yl1'I Lii n;Ln 

... ..J 00'.1 ~ " '.' 'I ~ ~ ,00' ... 00' 

~ fI\,)1~ Cl LLfl:;1:::"'iJn 11'~fl~'tl-.l~1'Yl:; Lfl~tlUn ')1u1"111tJ Lfl~ ~ ~n11,.,n1!1~ LL"fl"11 n11L,)tJ~nfliJ'IItl~ 
>-

'111 n LiJ 'll.JL ~L' ,,~~{hl~~l'l1~ Lnlij f11,JtlU n~1t1 "11 n11L~tJ~n ~iJ'tl~'111 n LiJ 'll.JL ~U1"111tJ Lfl~ L ~U1::L'Yl ~ 

Ltlm1"'tl~~ijf11tl~L~"Jh~ 79.5-486.5 ffiiJ;ij (Twilley LLfl:;fI\CU:::, 1997) LtI~t.Jfl~1~1nU1"111mfl~~ 

U1:; L'Yl ~ Ltl n'"l1 ~tlfijm~1 CU'll1 n LiJt~~ ~ niJ1tJlfll LLfl :;m~1 CU'll1 n LiJt~~,j1fltl n tU~1 n ~') ~~~1 n ~1 n 

LU1tJiJ L YltJiJt1 ~11 n11L~tJ~n~iJ'tl~'111 n LiJ'll.JL ~U1"111tJ Lfl~niJt1 ~11 n 11L~tJ~n~U'lltl-.l'll1 n LiJ'll.JL ~U1iJ n 

L"li~ U1L~fIIL~U1:;L'Yl~l'l~f~tlL~1n1~-.lijf11L~"li')~ 1.8-2.1 1tliJ;ij (Lang, 1974) U1~iJ~~L~U1:;L'Yl1'I 

t~~Lffi~~ijI'i1LYhniJ 1.34 ffiiJ;ij (Odiwe LLfl:; Muoghalu, 2003) U1~iJ~~L~L'''tl~'IItl~~~ijf11L~''li')-.l 

0.29-0.71 ffiiJ;ij (Martius LLfl:::fI\CU:;, 2004) LtI~~~ YliJ~1t1"nn11L~tJ~n~iJ'tl~'111nLiJL~U1"111mfl~ii 

~1~~n~1U1iJn~1n L~tl~~1nU1"111tJLfl~t~fiJ~'YlfiYlfl~1n1:::~iJfI\,)1~~-.lLLfl:;fI\,)1~~L~n11~,)~'IItl~J1 
, " 

'Yl:;Lfl1-.l LL"n lJl1~~1 nU1iJ n ~n~-.lU1"111tJ Lfl~ii fI\,)1~,n'~'tl~~iJ1tJlfl\'111 n 1iJ'hl ~1 n n~1U'fiJn ~-.l;;11 ~ 

U1"111U Lfl~ijt1"11 n11L~tJ~n~iJ'IItl~"JI1 n 1iJ'hl~-.l n11U1iJn 

LLiJiJ~1fltl-.lYlflr)"'IIfl~'111n 1iJ'll.JL~n11~n1!1~ (fl1Y1~ 4.17) ijfll,)1~LL"nlJl1-.l ·1fltl~'IIfl-.l 
..J ~. ~ _ ! .. .J ., ~ _.,...1 ... ... 

Hogarth (2007) (fl1Y1'Yl 2.2) ~~tJLLiJiJ~1fltl~'IItl-.l Hogarth ~~'C'I,)~'IIfl~'111n ~iJ ~'Y1Qn eJ,)"~ 

~ ... 00' ..J..J 00' ., ~ _",..J 0 1:' ... ... 'I ., ~ ~ .1' ~ , 
L~tl~~1n-.l1~')~tJ'YlLnmniJ'II1n ~iJ ~'Y1~n~1 L']J1~1iJ~t.J')~~ ~~u1"111mfl~,.,n1!1 ~."tJ1n ~~tl1~tl't~1~,)1 

"wijm~1 ru'll1 n 1iJ'hl~~ n,j1 L;1~1iJ~~,) ~~ ;;11 ~m~1 CU'll1 n LiJ'hl~ L ;1~Ylflr)"'IIfl-.l'll1 n 1iJt~ Lyh niJ 

Uffi1 ru'tl~'111 n 1iJ'hl~1':l-.l~fl~ ("111-.l~ 5.5) LL,;1~1 nn11~n1!1L ~fIIf-.l~YiiJ~1 ~~LU!'111 n 1iJ'hl~Q n,j1 L;1 

~ 1iJ~~':l ~~ijm~ 1 CU,JtltJ LL';n i\-.l t.J fl ';tlUffi 1 CU'll1 n 1iJ t~~ l'l:;l'l~iJ~~':l ~Ufl1tJ 1 ~L' ,,~~~i~l'l1~ L'" 

'tl-.lU1"111 tJ Lfl~LtI~tlpj1~~1 n ~ ni~m~1 CU"JI1 n 1iJt~~ ~ niJ1'l1l fl\tl1~ ~ n~tl~;1 ~tUt~iJ1~ n11~n~1 
("111~~ 5.5) L"li~ n1,.~n1!1Y1flr)~'tl~'111n1iJ'll.JL~u1"111mfl~L~u1:;L'Yl~Ltlm1~tlf 'tl~ Twilley LLft;:; 
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I'IClJ~ (1997) n11~n'MIYiflt) ""f)~'l!1 nLULm ~tll'lmfl~L~U1~Ll1 ~Lij n;Ln'f)~ Utrera-L6pez I.Lfl~ 
" 

Moreno-Casasola (2008) Ltlw/f~ 1'J2-Jli~ n1 1~ n'MIYi flt) ~'f)~'!11 n Lu1m ~tll'lmfl~L ~U1~Ll1 ~ 

~~f3fl L2-J 1n 1 1~1'J2-Jm2-J1 ClJ'!I1 n 1~~ ~ nulL1l1'1 Brium2-J 1 ClJ'!I1 n Lu1~~ ~ n~lflf) n'"ll nYiflt) ""f)~'l!1 n 

'I ~.I:' . ,~ 'I !'- ~ , 'I ~ .I:'..J • ~. I "" 
~u ~ (Twilley I.Lfl~I'IClJ~ ; 1986) 1.L"''"llnn11~n'Ml ~~I'IN~YiU'JI'!11n ~u ~l1~n~If)f)n ~u'"llnYifl'J""f)~ 

'!II n luLm ~L' ",1~ "'~\I~LtI~'!I1 n LUW~ ~ nulL1l1'1 L~mh~L ~ 'lJ ~~f)I'"l n fll'J L~~1 n1 1ulL1lI'l,1 n LUL~ 

t~tJi ",1'~UI ~wiiJ "''JI2-J~1 A' CV I'lflYiflt) ""fl~'1 n 1lJ~'1 ~tll'111tJ Lfl~L'll~ri~ 



.J ... 'I ~ _~ ., J' .J , 
"111~'V1 5.5 ~~,)"'fWl1n ~u u..J ~\!u1'1t1L~\!'~~~\!'V1"1~1 

uffi1ru"ll1nLUU4~7tN"'ri\! I uffi1ru"ll1nLUU4~tJml1L;1).J1 I m).J1ru'!l1nLUU4~Ylfi~ft~ft).J I fl'IJI11m'1ti!ltJ I "111nLuU4~tJnul'Lnfl 
.J 

ftCl1\!Yl 

"' .IJI11I'I 

l.l7~LYl,.'lYltJ 

tl~LYl,.u'jn;r~n 

tl~L'V1"L!lm11'1!lf 

(nf).J/IJI111-3U.JIJI1/t)\!) 

1.37-2.51 

2.13-4.70 

1.41-2.04 

tl~L'V1"!l!lftLIJI1LfltJ 1.79-1 .98 

mn tIL'" " • - ,"~ntJti~ 'WiH~~fl 

(nf).J/IJI111-3U.JIJI1/t)\!) 

0.13-0.47 

(nTiJ/IJI111-3U.JIJI1) ft~1tJ'!I1n LUU4 
39.55-183.78 0.023-0.014 

147.00-1161.00 

1.53-9.18 0.003-0.016 

15.50 0.060-0.080 

(%) ~1-36-3 

22.85-83.55% I L\!m1~n~ 

67.00% 

t.~ 
flN'I.I 

Utrera-L6pez 

LL~~ Moreno

Casasola 

(2008) 

, Twilley LL~~ 

fI~ (1997) 

Imgraben LLfl~ 

Dittmann 

(2008) 

~ 
~ 
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W11~m~nVi~1''''It:W~l1nltJb..J'1t.ltl1'11tJ~~tl~ 4'~,"1't'I"11f11t.lLltJ~~~mn'lt.l1t'1 50x120 "111-11 

" 
Ll-J"" ~llJ11(l~~~~LA~~~ 

6.1.1 t"N"b~th~~L'I"~t.l~ 
~ 1:'., . I ~ ... .. ..r1..,.,J... 1" r .,J.. • J(::' , 
~fi'lN~ n~u1"Dtl~ Llu~~ ~ mnlJVit.l~ ~lJ'VllJ L"t.l~ ')t.l~t.ltJ n~,)-II'Vlnl'ltJtln'ltl~~l "t.l"~Ll" 

... .t ~. I::' ... " I ... .1" r .,J.,J.. • J( 
4.5 L'It.l"Ll-J"" "Dt.l~u'Vl~,"lJt'I 1 0 'It.lt'l ~t.l 5 'J~~ lJL.,t.l~1t.l~t.ltJntn~Ll1~tJ'Vl1~t'ltJ'!ln'ltl~~1"t.lLl~~ 

ijlil'J1lJ~~Ll1~tJLYhntJ 11 .3 L'lIt.l~Ll-J"" Ll~~ 10.8 Ll-J"" "1lJ~1~tJ ~1lJ11tlLlU~L'I"~t.l~~~Ll" 
, " 

1lJ ~~ Lll.hl1"'t.l~" ~lt.ll t.l'ltl~ LLtJ~~ ~ n~11A 3 L"D" LA Llri L"D "Ll!Ll~lJ L'I "b..Jln~ n1~ Ll~~L'I "Ll! 

"~\lt.l "1lJ~1~tJ 
, J( ~ _'" J'.,J..,.. • J('" ~ .., ..: .t .. 

1iI'J 1lJ,"t.l1 Ll t.lt.l"Dtl~"t.l ~ Ll~~Vit.l'Vl'"t.l1" M'JlJ"Dtl~~l "t.llJ Ll t.l'J ~ UlJ LVi lJ"Dt.l~tl1~tJ~'Vl1~ 

\h~"'1n;'lJLllJ~llJ1n;t.l tt'ltJfi'I'J1lJ,"t.l1Ll\lt.l'ltl~~t.lWij"'1 1100 1830 Ll~~ 3650 ~WLlInLl"f 
.t .,J .., .. • J( ... , f .:.. ~_'" 

Ll~~Vit.l'Vl'"t.l1""r'JlJ"Dtl~~1"~1iI1 19.06 27.67 Ll~~ 31.34 "1"1-11~""/LlInLl" .,1,"nlL'I" ~ 

~_~ ~_'" • ".J .1" r .,J.,J.. • J( 
Ll~lJ L"D" LJ.J ~n~ W1~ Ll~:: L"D" LJ.J ''::\It.l "llJ~l t'ltJ "'Jt.lL.,t.l~lt.l~t.ltJ n ~1-11 Ll1~tJ'Vl1~l'ItJtln'ltl~~1"t.l 

It.lL''D,,WLl~lJLl~::L'I,,b..Jln~n1~ij'''l LYl1 nt.l~~LYl1ntJ 12.4 L'It.l~Ll-J,,"1t.l'lcu::~L"D "W"~\lt.lih~t.l 
, r .,J.,J.... • .1' .., .,J .. ,.... ... 

~lt.l~t.ltJ n~1~ Ll1~tJ'Vl1::t'ltJtln'ltl~~1 "t.lt.ltltJ'Vl~ t'I'~ L'Vl1 ntJ 9.2 L'It.l" Ll-J (Jl1 

• r ~ ..... , ~.., ... ~ ..... ., .,J ..... , 
~ 1 '".tJ lJ 'J~"D 'J111 Vi L '"t.ltl t'lt.l VitJ'J ') L"D (Jl ~lJ Ll~ lJlJlJ 'J ~"D,)111 Vi L ,"Utl t'lt.lt.ltltJ'Vl~ I'I'~ lJ ~1 

Lyh ntJ 134.00 fJlt.l1LlIn Ll(Jlf 1 t.l'l CU~~ L'I "b..Jln-ll W1~ Ll~::L"D "W (Jl~\lt.lij"'1 LyhntJ 233.26 Ll~:: 
327.23 fJlt.l1LlIn Ll(Jlf (Jl,)lJ~l ~tJ ~'Jt.llJ'J~;'J111ViltJl t.lL"D (JlW Ll~lJij "'1Utl!J~~",~~ij "'1 LYl1 ntJ 

5.13 fJlWLlInLl(Jlf It.l''DCU~~L''D(Jlb..Jln~n1~Ll~::L'!I(JlW(Jl~\lt.lij'''1LYhntJ 10.45 12.24 fJlWLlIn 

Ll(Jlf 

6.1.2 ik!tJ'Vl'N01tJI11Vi 

• I ~... J' .,J ..: .t .. .J"" t .t. ".,::. 
Llu ~~ ~ m~t1lJ jill') llJ ~~"Dtl~Vit.l'Vl LVi lJ'!I t.lLlJtl1::tJ ~'Vl1~.., 1~"'1 n flJ LllJt.l1lJ 1 n1lt.l 'Vl1 ~ ,"'Vl~ 

.... ~ _"'... .,J t ".... ~ _"'... .,J t , .,J 
~llJ L "D (JlVit.l~ ~lJ1~tJ ::L'J~1'Vlt.l1'Vl ::L~'Vl'JlJ (Jl1~ nt.l L"D (Jl ~ Ll~lJlJ1::tJ~L'J~1'V1t.l1'V1~L~'V1'llJt.l1t.l'Vl ~ t'I 

L",l1ntJ 6 i'JtlJ~ 10 t.l1~ ftl~~~lJ1~tlL1I(Jlb..Jln~n1~LYl1ntJ 5 i')tlJ~ Ll~::L"D(Jl"::\lt.lLYhntJ 1 

;~ ... .,Jt '.J' ...... ~ t .,J .. J( , ... 
"D'J ~lJ~ 55 t.l1'Vl 1::tJ ::L'J ~ 1'Vlt.l1'Vl:: L~'Vl'J lJ¥'I~ ~~ (Jltl~ CU'"lJlJ 1'It.l ~"'tJt.l1'Vl ~L~'Vl LfII~tlt.lL "D11.J1'V1'Um 



t.£'~\f1\ uIiIit-L,\3::ioU ~::tJ3" ra~rali~'~/1~ U LIo,\1 ~ L~t-~~U t-~' raL~t.3ralifULU Ut ~U WI~' U LI!.t-Ii?' U~" 

j\L"'f11 8 ru Lrt::~f1t-r-!Io1'\ ~ r-i'~tl'\}"'~' ~ 11., rtLt.3t-~~1Jm~1t111. m ~rtt/1~ U LloraL~t.3ralifULU 

tt'lrttULl.IlUl~t1GruLU 9' ~ '9 

~'::IA.LI'\t-(Ut-~I'\LtLU 
~ ,r 

ra"'ll'\~ r-~I'\/1LrtL.' L!\U ~~~t/1~ u Lloru Lrtfj1U LI!.LrtU ~k\~M~IA.~/1.!~~rt1jI'\~It1Il.' rtLt.3t-~I'\~ t,~ 

l'\/1rtt.3:: t.3~~/1~ U Lloru LntflpU LI!.U lil'\ U L rt~~rtt/1~ U LIo/1~' U 11 Ll~LrtLt.3t-LU t-U~rtt 1t11l.,,\1 ~ L~t-~1'\9 

LIJUL~/1/1::~rtt-LUt-U' I'n It1I1.WLI!.t-IiI'\' WJ~IA.ULrtLwrtt-LUt-U' I'n It1l1.m' I'\Wlt,~I'\/1rtt.3::t.31A.1'n /1' UU. ~ ...>:t" ~ ~,..' .. .>:t -~ 10...... ,..:.-~ 10 

ruLfUJ1ra"'ll'\1'/~~rt'lt-L:LIt1Jrt.!U v~ '0 ::~" 8~'O 82:'0 /1l1LfA'L~~t-~rtl~L~ra~~t-L[llil'\l1t-L~U~" 

rtLt,W ~nl\;::1t1 ~ ~ Il. '::t311 t-LU t-U~rtt ~ Il. 1 rtt.311~ It1Il. 1 t-1i1l.1'\~ r-~I'\/1rtt.3;::~~~/1~ U Lloru LfUJ1 

f\W tJ~f\rtFt~::~IAtt\rttUL'tU Lftgt ~' ~ '9 .. ... r-''' 

~1;:: IA.L rt-lill.t-~I'\¥ LU t-lill.t-~ rtLr-1J /1~::: U LI!.L rt~ ~I'\!;:' 

I'\I\;::~ ~ ~ II. m ~ I'\~ t,~I'\/1LrtL,t 1 Lr-U ~ ~~/1~ U LII.ru Lrtfj1I1.!k\L~ U L rt~~rtt/1~ U LIo/1~1 U 11 Ll:LrtLt.3 

t-LU t-uUttlt1l1.,,\1 ~ L~t-~ I'\T\ 11 LI'\k\t-L[llinl1I'\Lt.3t-~ (lOOJ lIIlS) 1'\9L~ U L~ /1/1;::: ~t-LU t-UWt~ II. 1 
, .. 

ULI!.t-1i1'\1 "'''IA.ULrtLlJrtt-LUt-U' I'n It1l1.m' 1'\"'t,~n/1LrtLIL'LI'\U~1A.1'n /1' ULloruLrt~r1ra",' /1"'L~rtLIt1 ~ ,.. , .. .>:t" ~ 10...... :r. ,..:.-~ 10 :;.l " ~... • 

1'\1'/:~rt't-L:LIt1Jrt.!U £TO ::~" Lv'O ~2:'O /1l1LfA1L!J~t-~rtl~L~ra~~t-L[l1i1'\11t-L~U~"rtLr-1J 

~1'\1\;::It1~tIt11l.1::~11 t-LU t-U~rttlt1l1. 1 rtt.3" ~1t111. m ~I'\~ r-~I'\/1LrtL,t' Lr-U ~ ~~t/1~ U u.ru Lrtfj1 

f\WtJHf\rtLFtC.'Lf\U~IAtt\rttULlltUCft!/1 V' ~ '9 ... ... 0 r"'''' 

rtLrk\ru G;::~" rt~ t.311;::: U ~, ;::IA.Lnt-IiIl.t-~I'\Lt LU t-lill. 
... ~,r 

L~t,1;::ra:::;::~" t-~rtLr-W /11;::: ~11~t 1'\11 t-L~ rtli~WI t,,, t-~ra}I!.D~~I'\~1t11l. 1 rtLt.3t-~U LI!.Lrt~~1'\!;:1~ , .. 
)1'\~~101rtLt.3t-~I'\~k\t-t,f~~/1~ ULloruLrttIUIiIl.t-L~ UIt1"rtLt,1J 1'\1'/~It1rt'1 t-~LIt1Jrt.!U LS' ~ /1l1LfA' 

L~ t:t-~I'\I\;::~ ~ It1Il.,n ~1'\~k\t-~~~/1~ U Lloru L rttJ1L~U U LrtL~ ~ /1~ L~rtLIt1 1'\1'/~~ rt'I t-~L~/rt.!U 

~g'2: ;::~" LG'2: /1ULIA.'LlJrtt-LUt-U' f't'I ~1l.,;::~"rtt.3"f't'Ilt1l1.m' 1'\~k\t-UlA.f't'I/1' ULloruLrt~r1 .... I I,.. ~"k .:.s"k" I I r--':''''k " ~. 

f\YRt-UIAtt\rttULI.tUCFt!ft S' ~ '9 I I r-'" 

raL:IA.I'\r1I'\UI'\"'I'\r11 1A.1'\1\;::1t1 f't'Ilt1l1. m' n"'lil'\' U LI!.t-Llt1nIiU;::It1I'\r1 I" , ..... ,.. :.-~ 10 ... .r ' I" 

l'\t,fl'\~I'\I:!';::ru~u ~t:t-LU t-U~rttlt1l1. ,;::~"rtt.3" ~tlt1l1. m ~1'\~1i~ m.!k\L~ /1~ L~rtLIt1 (80) 66'g2: ;::~" 

6L '92: 9S' LG L~ ~1'\1\;::1t1~1t1101;::~'' t-LU t-U~rtt~ 11.1 rtt.3" ~tlt1l1. m 1.UraL~I'\~t:Lrk\ruGra"'ll'\l1t-L~U~" 

rt L r-IJ t:}I'\~It1I1.' rt Lt.3 t-~I'\~ ~ Lrk\ru G,\\ \ L ~t-~ n~ ~ t-~I'\li.t rt Lr-IelIA.' ra L~;:: ~"I'\~ L~ U t-~ t: Lrk\ru G 
.. 

~O ~ 
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6.1.7 UnJJN'JnLlJbJ~Qotjtllltl 
~lJ1Lnt\'!IJnLlJbJ~inl'-1LLu~~~n~ L~LLri ~LL~l-JnJl-JLL~~ (Perisesarma eumolpe De 

Man) LL~:;~LL~l-JnJl-JlJ';i~ (Episesarma versicolor Tweedie) L~tJ~lJ~J"';iJl-J~~JLLt.l'-l"tN~ 

.t- .... '" 1 ~.~ ... , ,~.~ ... L'~' ~ 'I ~ .~..J 
LL~l-Jll~~tl~"'-I~11l-Jn'-l ~L'!I~ u.J~:;\l'-ll-JtlJl-JJnO';lJL'!I~ u.J ~n~01~~.:JYlJ lUJnJ1N'!IJn ~lJ u.JYl~n 

1.j'lLntll'-1L'!I~bJ~:;\l'-lij';Jl-J1nn~1L'!I~Lmn~01~ (83.55% LL~:; 22.85% 'tl,nJ1l-J1N'JnLlJbJ 
,.. ... " ...... 
"'~~l-J~) "'~ilt\';iJl-J~'-I1 LL t.l~'!Itl~~ LL~l-JL '-101 :~n~\ltlJ~ LU~c.J~l-J1~J n"'~~1l-J L'IJl~'-IfUJiji1~4'tJ 
.,: .l' ' '" H ' , J' .... ..J t , 
ti~ LL';i ~titll-J ~1~ n~ ~I'!LLn L~tl~~LLfl:;1:;tJ:;L';i~1Yl'-l1Yl:;L~Yl';il-J 

6.1 .8 ~~ilJl'fl~'JnllJl;d 

~~1' ~'!ItW!lJ n LlJ\2-J1 '-Ith'1tJ L~'-I~~~ 1l-J L'!I ~~'-I{W'ij'1 n LuW~i';i~~fl'-lL'J~~~l' ~ LU~ 
..l 'I ' , 1 ~ .~..J '" ... , '" ~ ~.I:' PI ..J,...... t .. 
ti';i'-l ~~'U LL~'lI1n U u.JYltltln~1n~~';i~l-Jt\';i1l-JLLlJln ~1~n'-l ~~m'!l~ u.JLL~l-JLu'-lL'!I~Ylfl\J lJl~nJ'-I1~~ 

\'i1 L ~'lIJ n LUW~';i'-lL ~ 'kl~tltl n~Jn~ ~1' I'HU'-I'!IJ n luW~~ n,jJfltln Lut~tJ01A~~~,tl~~JYl:;L~ 
~';i'-lL'!I ~ W ~:;\l'-l~~ij tl';i1l-J1 n1l-J'!Itl~~ LL~l-Jl-J1 n \'iJ L ~'J n lu W~tlfl n~J n~~l' ~ dj'-l,J n LU W~ 

Q nu'1LIl,., L~tJ~ ~ 1~ 1U L '!I ~ Lmn~ n1~ LiI'-I'lI 1 n LUL~~ ~ n,j1tlfl n LUL"tJ n1"~'-IM'tl~~1Yl :;L~ 
L''-In'-l LLIJ1L'!I ~\2-Jln~ O1~nij::;UUl1n ~J~'-I (Stilt root) ~~1l-J1:mi mnlJ'1 n LU\2-Ji.~l-J1 n ~~\'i1 
'I.~'" 'I ~.I:'..J ,.... ... , '" J'1.~ 
~l'Il-J'lIJ n ~U u.JYl~:;~l-Jtl~U'-Ic.J';i ~~1 n 0';11 L '!I ~~'-I~ w-Ifl'-l 



111~1'lfl!l 
o 'i" :-; % r ...... ~ .. ~.. .1 
~1~fl~ ~!Jlflfl'\J, u'\J~nn ~:~'J"', I"1'J·M "''II~'Yin: u.~:; 'J'YIm ''\J~'\J . 2548. 'IIy",u.a:;01:0:;;,",ltJ"fl~JW 

., .. ., .1 I ~ I'" ..,.... .. .... .J 
U.t\tJJY1J1L'Jruul'111tJL~Yul nLWYI'Y1J,",Y I~N""H'la~'YI1t\JM. Lfln~I1')'III01~UU'YI 1/2548, 

~mm4"'tlu.~:;"';N-J'\JI'Y1fYimnnh'lllm~'\J~ 5, ~1,rnfl'1fn1ffimmnnJl'111m~'\J, nnJ'YImmm 

'YI1~'YI:;L~U.~:;'IIltJ~~. 17 ~,JI. 
.. ... r.\ ~ ~ ,41 _ .\.. !.~ ... ...... .. 

ClJ{)!I:!Jl'\J ulll'J~'YIfi . 2546. OtJfl?' nJ1ut;;LJ.JYU.UUl'l "'Ln L'YiflO1~"'01ttlnUJ1nl titnl'llI1'lu.a;; 
, J'..J' 
a~ u.'J ",MtJYiY'YI'ltJ ij~'YI;; La : ::;UlJ\lL'J fIIUJ1JtJ L~Y, ~"btJtJ~u~ 01 rilL 'J fII~'YIm'YII-l'YI:;L~ 

111"'~'III~'YImflll~!Jlfrll~'YI:;L~ ",ru:;~'YImflll~!Jlf .;pil~~n:cW.J~I~'YImitJ . 407 ~,JI. 

'\JflU 'YIfl~U.(ltJ u.~:; ~tJ~ ~'J;"''\J'\J''. 2550. U'YIUI'Y1"fl~~U.~tJ Neoepisesarma versicolor ~fl::;UU 
..., " 'i'........., nJ" .. ., 
'\JL'J fIIul'111tJ L~'\JUI'\JUI~ ~N,",~~'J "'lJ LO I'l . JYLltJ~JY01 t~tJ'J1J O1tt:;lJlJYL'J fIIul'111tJL~y 

, .. ., ..... ~" ... ..J 
U."'~'III1'l "uJ'!IltJL"Y; LlO:IYLfllnt:O,",'YiflLntJ~'1Ifl~·UJ'1IY"IIltJW~" , ~'\J1 242-250 'J'\J'YI 12-14 

n'\JmtJ'\J 'Yi.fII. 2550 ru h~U.nJlIflflL",tJ~'\J-J'1~flfrl1L""'\J";j'll 'II:;tll 4'~wr"'L'Yi'1ltJl 

LYlm.J1~ "'tJn~~ . 2536. 'ltu~ab~"f)~'hltJJ'IIltJLay, um ~~fl~fl'l-J' ~ln"' , nt~L'YI'Yi~ . 151 ~,J1 

U~~ LYltJ'\J~~fflli1 . 2552. ~u.~tJ-nli~~n~~ 1'JtJ~"'htJLitN~~u.tnh U.r'i'ilCV~I"';N-J'\JltJl'tJ'1I'\J , 
o .... .... _.... "" 
~1'\Jn~I'\Jnf)~'YJ'\J~'\JU~'1'\J011')'"'tJ 1 04 ~'\J1 

~"';N-J-J' "';N-J'\JeJ~l'Yi\j~tJ. 2522. tI'lNah~"f)~tJJ'IIltJLaynf)~~ ~ILlltH"It\ij~ 4'~wr"'I'lLl"" aJ"1 

'Yi~n):tflllal'lf3'Y1mflllal'lftJl.nuru-nl'l . uru';)I'l~'YImitJ '·pil"~n1cW.J~I~'YItJlitJ . 1 00 ~,J1 

1r4j'Yi~'; 'J~M'\J'YIf, '\J~'1'11 jii~tJ~I: , "';'II1111:nr Lm'J~I'l, 1'Yi1\mf L";CVtJ::;l'Yi, t)~lll 'YItl-l~~~ u.~:; ~U!J 
~ .. , .1" ., . \ ,t', ... 

L~I'J ~'YIfi. 2552 1Y'" u.a ;;nltu. 'YitnL;;Ii!JtJ"fl~JWlJtL'J M.J1'111tJL~Yul o u.tJYI'Y1J,",Y 

\UfYlt~IM 'J1:~lfl4"'m'YIl'l t'\Jt~~01rul:;tJ~ 2: 115-124. 

~~1 M'1'YH'\1. ~\l'YI tlnmu.r'i''J, ~I'l" ",~u.Ml'11U, tJ1:;~tJ ~n~L~~fl, L";CV fi1nJt'll~, t~llru ~:;'JI'\J'\J" 

U.~~'III~, nt~L'YI'Yi~ . 

~\l'YI tlnmu.r'i''J . 2541. lh1l1tJLay jlL'JfII~'YImu.a:;01ri"'OI1. 111"'~'III'J'\Jt)N-J'\J~'YI!J1 "'CU::'J'\JfIIl~I'lf 

-- ...... ~ ., 
~,.,tJ'YIfi tJrutJ:;L'J'II'1I'J'\J u.~:; fi'\JI'ltJ ~~utJ . 2541 eJ~eJfll'l'llln~'II1'\Jlhtn~01~1uL&ni~L~tJ 'J11t'Dl'lY 

r 
~ 17:18-25 
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2 485 tmn103luL~n Rhizophora apiculata Blume Rhizophoraceae 

2 486 tn03n103luL~n Rhizophora apiculata Blume Rhizophoraceae 

2 C707 tn03n1-lluL~n Rhizophora apiculata Blume Rhizophoraceae 

2 606 "''3 Sonneratia caseo/aris (L.) Engl. Sonneratiaceae 

2 415 "''3 Sonneratia caseoiaris (L.) Engl. Sonneratiaceae 

3 620 tn03n103luL~n Rhizophora apiculata Blume Rhlzophoraceae 

3 623 tn03n103luL~n Rhizophora apiculata Blume Rhizophoraceae 

3 624 tn03n1-lluL~n Rhizophora apiculata Blume Rhizophoraceae 

3 625 tn03n103luL~n Rhizophora apiculata Blume Rhizophoraceae 
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3 632 tn~n1~U.1l&n Rhizophora apiculata Blume Rhizophoraceae 

3 416 tn.:ln1.:1U.1l&n Rhizophora apiculata Blume Rhizophoraceae 

3 417 tn.:ln1.:1U.1l&n Rhizophora apiculata Blume Rhizophoraceae 

3 418 tn.:ln1~'luL&n Rhizophora apiculata Blume Rhlzophoraceae 

3 419 tn.:ln1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

3 420 tn.:ln1.:1'luL&n Rhlzophora apiculata Blume Rhizophoraceae 

3 470 tn.:ln1.:1'luL&n Rhizophora apiculate Blume Rhizophoraceae 

3 471 tn~n1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

3 488 tn~n1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

3 622 tn.:ln1~'lut\4cY Rhizophora mucronata Poir. Rhizophoraceae 

3 630 tn~n1.:1'lul\4cY Rhizophora mucronata Poir. Rhizophoraceae 

3 631 tn.:ln1.:1 'lu l\4cY Rhizophora mucronata Poir. Rhizophoraceae 

3 621 "1'3 Sonneratia caseolaris (L.) Engl. Sonneratiaceae 

3 626 "1'3 Sonneratia caseolaris (L.) Engl. Sonneratiaceae 

3 627 "1'3 Sonneratia caseolaris (L.) Engl. Sonneratiaceae 

3 633 fl1'3 Sonneratia caseo/aris (L.) Engl. Sonneratiaceae 

4 425 LLftJ.l1l1'l Avicennia alba Blume Avicenniaceae 

4 J300 LLftJ.l1l1'l Avicennia alba Blume Avicenniaceae 

4 421 tn.:ln1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

4 424 tn.:ln1~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

4 426 tn.:ln1.:1'luL&n Rhizophora apiculata Blume Rhlzophoraceae 

4 427 tn.:ln1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

4 428 tn~n1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

4 472 tn.:ln1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

4 473 tn.:ln1.:1'luL&n Rhizoptlora apiculata Blume Rhlzophoraceae 

4 475 tn~n1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

4 489 tn.:ln1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

4 490 tn.:ln1.:1'luL&n Rhizophora apiculata Blume Rhizophoraceae 

4 634 "1'3 Sonneratia caseo/aris (L.) Eng!. Sonneratiaceae 

4 635 "1'3 Sonneratia caseolaris (L.) Engl. Sonneratiaceae 

4 638 fl1'3 Sonneratia caseo/aris (L.) Engl. Sonneratiaceae 

4 641 fl1'3 Sonneratie caseo/aris (L.) Engl. Sonneratiaceae 

4 643 fl1'3 Sonneratia caseolaris (L.) Eng!. Sonneratiaceae 

5 647 LLftJ.l1l1'l Avicennia alba Blume Avicennlaceae 

5 648 LLftJ.l1l1'l Avicennia alba Blume Avicenniaceae 

5 649 LLftJ.l1l1'l Avicennia alba Blume Avicenniaceae 

5 650 LLftJ.l1l1'l Avicennia alba Blume Avicenniaceae 
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5 651 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 652 IlftJJ1I1'l Avicennla alba Blume Avicenniaceae 

5 653 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 654 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 655 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 656 IltUJ1I1'l Avlcennia alba Blume Avicenniaceae 

5 657 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 658 IlftJJ1I1'l Avlcennia alba Blume Avicenniaceae 

5 659 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 660 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 429 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 430 IlftJJ1I1'l Avicennia alba Blume Avlcenniaceae 

5 J301 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 J302 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

5 476 tn~01'1LuL~n Rhizophora apiculata Blume Rhizophoraceae 

5 C705 tn'101~LuL~n Rhizophora apiculata Blume Rhizophoraceae 

5 C706 tn'101~LuL~n Rhizophora apiculata Blume Rhizophoraceae 

6 661 IlftJJ1I1'l Avicennia alba Blume Avicennlaceae 

6 662 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

6 663 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

6 664 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

6 432 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

6 433 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

6 434 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

6 C709 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

6 431 tn~01'1LuL~n Rhizophora apiculata Blume Rhizophoraceae 

6 477 tn'ln1'1LuLln Rhizophora apiculata Blume Rhizo~ae 

7 665 IlftJJ1I1'l Avicennia alba Blume Avic 
~ 

7 666 IlftJJ1I1'l Avicennia alba Blume Avicenniaeeee 

7 668 IlftJJ1I1'l Avicennia alba Blume Avicenniaceae 

7 669 IlftJJ'II1'l Avicennia alba Blume Avicenniaceae 

7 435 Ilft).l'll1'l Avicennia alba Blume Avicenniaceae 

7 436 IlftJJ'II1'l Avicennia alba Blume Avicenniaceae 

7 437 IlftJJ'II1'l Avicennia alba Blume Avicenniaceae 

7 C708 IlftJJ1I1'l Avicennia alba Blume Avicennlaceae 

7 667 thtl Sonneratia caseo/aris (L.) Engl. Sonneratiaceae 

8 670 IlftJJ'II1'l Avicennia alba Blume Avicenniaceae 
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8 671 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

8 672 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

8 438 Ll.ftJJ1I1'l Avicennia alba Blume Avicenniaceae 

8 439 Ll.ftJJ1I1'l Avicennia alba Blume Avicenniaceae 

8 440 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

8 441 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

8 442 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

8 463 Ll.ftJJ1I1'l Avicennia alba Blume Avicenniaceae 

8 491 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

8 492 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

9 673 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

9 674 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

9 675 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

9 677 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 

9 678 tn~n1~WL~n Rhlzophora apiculata Blume Rhlzophoraceae 

9 443 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 

9 478 tn~n1~WLan Rhizophora apiculata Blume Rhizophoraceae 

9 493 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 

10 679 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

10 680 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

10 681 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

10 682 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

10 683 Ll.ftJJ1I1'l Avicennia alba Blume Avicenniaceae 

10 444 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

10 494 tn~n1~WLan Rhizophora apiculata Blume Rhizophoraceae 

10 495 tn~n1~WLan Rhizophora apiculata Blume Rhizophoraceae 

10 496 tn~n1~WLan Rhizophora apiculata Blume Rhizophoraceae 

10 497 tn~n1~WLan Rhizophora apiculata Blume Rhizophoraceae 

11 684 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

11 685 Ll.ftJJ'II1'l Avicennla alba Blume Avicenniaceae 

11 686 Ll.ftJJ'II1'l Avicennia alba Blume Alllfcenniaceae 

11 688 Ll.ftJJ'II1'l Avlcennia alba Blume Avlcenniaceae 

11 690 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

11 692 Ll.ftJJ'II1'l Avicennia alba Blume Avicenniaceae 

11 498 tn~n1~WLan Rhizophora apiculata Blume Rhizophof'aceae 

11 C703 tn~n1~WLan Rhizophora apiculata Blume RhIz.tlp/mlClllla 

11 C704 tn~n1~WLan Rhizophora apiculat8 Blume Rhizc-" ~. j 
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11 J299 tn-ln1-l'l1JLi(n Rhizophora apiculata Blume Rhizophoraceae 

11 445 tn-ln1-lwl'lolqj Rhizophora mucronata Poir. Rhizophoraceae 

12 694 LltUJ1l1'l Avicennia alba Blume Avicenniaceae 

12 695 Ll~JJ1l1'l Avicennia alba Blume Avicenniaceae 

12 698 tn-ln1-lWL~n Rhizophora apiculata Blume Rhizophoraceae 

12 699 tn-ln1-lWL~n Rhizophora apiculata Blume Rhizophoraceae 

12 700 tn-ln1-l wLi(n Rhizophora apiculata Blume Rhizophoraceae 

12 701 tn-ln1-lWLi(n Rhizophora apiculata Blume Rhizophoraceae 

12 702 tn-ln1-lWL~n Rhizophora apiculata Blume Rhizophoraceae 

12 446 tn-ln1-lWLi(n Rhizophora apiculata Blume Rhizophoraceae 

12 447 tn-ln1-lWL~n Rhizophora apiculata Blume Rhizophoraceae 

12 448 tn-ln1-lWL~n Rh;zophora apiculata Blume Rhlzophoraceae 

12 479 tn-ln1-l1uLi(n Rh;zophora apiculata Blume Rhlzophoraceae 

12 480 tn-ln1-lWL~n Rh;zophora apiculata Blume Rhizophoraceae 

12 499 tn-ln1-lWL~n Rh;zophora apiculata Blume Rhlzophoraceae 

13 703 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

13 705 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

13 707 Ll~JJ'II1'l Av;cenn;a alba Blume Avicenniaceae 

13 J298 tn-ln1-lWL~n Rh;zophora apiculata Blume Rhizophoraceae 

14 709 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

14 710 Ll~JJ'II1'l Av;cennia alba Blume Avicenniaceae 

14 711 Ll~JJ'II1'l Av;cennia alba Blume Avicenniaceae 

14 712 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

14 713 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

15 714 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

15 715 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

15 720 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

15 721 LlftJJ'II1'l Av;cenn;a alba Blume Avicenniaceae 

15 449 Ll~)J'II1'l Av;cenn;a alba Blume Avlcenni8ceae 

16 725 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

16 733 Ll~)J'II1'l Av;cenn;a alba Blume Avicenniaceae 

16 735 Ll~JJ'II1'l Av;cenn;a alba Blume Avicenniaceae 

16 736 Ll~JJ'II1'l Av;cennia alba Blume Avicenniaceae 

17 737 LlftJJ'II1'l Av;cenn;a alba Blume AvicenniacBlt 

17 741 Ll~)J'II1'l Av;cennia alba Blume AvicennlaceM 

17 738 tn-ln1-lwl'lolqj Rh;zophora mucronata Poir. Rhizophor8ceae 
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18 755 ILft)J'II1'l Avicennia alba Blume Avicenniaceae 

18 756 ILft)J'II1'l Avicennia alba Blume Avicenniaceae 

18 757 ILft)J'II1'l Avicennia alba Blume Avicenniaceae 

18 750 tn-ln1-lWL~n Rhizophora apiculata Blume Rhizophoraceae 

18 753 tn-ln1-lWL~n Rhizophora apiculata Blume Rhizophoraceae 

18 754 tn-ln1-lw~n Rhizophora apiculata Blume Rhizophoraceae 

18 742 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

18 744 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

18 745 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

18 746 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

18 748 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

18 749 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhlzophoraceae 

18 751 tn-ln1-l w'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 769 ILft)J'II1'l Avicennia alba Blume Avicenniaceae 

19 771 ILft)J'II1'l Avicennia alba Blume Avicenniaceae 

19 481 tn-ln-WWL~n Rhizophora apiculata Blume Rhizophoraceae 

19 759 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 760 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 761 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 762 m-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 763 tmn1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 764 tmn1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 765 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 766 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 767 tn-ln1-l w 'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 768 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

19 770 tn-ln-ww'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

20 774 tn-ln1-lWL~n Rhizophora apiculata Blume Rhizophoraceae 

20 781 tn-ln1-lWL~n Rhizophora apiculata Blume Rhizophoraceae 

20 782 tn-ln1-lWL~n Rhizophora apiculata Blume Rhizoptoaceae 

20 783 tn-ln1-l w LAn Rhizophora apiculata Blume Rhizophoraceae 

20 784 tn-ln1-lWL'n Rhizophora apiculata Blume Rhizophoraceae 

20 785 tn-ln1-lWL'n Rhizophora apiculata Blume Rhizophoraceae 

20 786 tn-ln1-lWL'n Rhizophora apiculata Blume Rhizophoraceae 

20 773 tn-ln1-lw'l\4eU Rhizophora mucronata Polr. Rhizophoraceae 

20 775 tn-ln1-lw'l\4eU Rhizophora mucronata Poir. Rhizophoraceae 

20 776 tn-ln1-lw'l\4eU Rhizophora mucronata Polr. Rhizophoraceae 
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20 777 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhlzophoraceae 

20 778 tn~n1~wl14qJ Rhizophora mucronata Polr. Rhizophoraceae 

20 779 tn~n1~wl14qJ Rhizophora mucronata Polr. Rhizophoraceae 

21 787 LLft~1I1'l Avicennia alba Blume Avicenniaceae 

21 793 tmn1~WL~n Rhizophora ap;culata Blume Rhizophoraceae 

21 794 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 

21 798 tn~n1~wLlln Rhizophora apiculata Blume Rhizophoraceae 

21 788 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhlzophoraceae 

21 789 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

21 790 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

21 791 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

21 792 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

21 796 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

21 797 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

21 799 tn~n1~lul14qJ Rhizophora mucronata Poir. Rhizophoraceae 

21 800 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

21 801 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

22 803 LLft~1I1'l Avicennia alba Blume Avicenniaceae 

22 804 LLft~1I1'l Avicennia alba Blume Avicenniaceae 

22 802 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

22 805 tn~n1~wl14qJ Rhizophora mucronata Poir. Rhizophoraceae 

23 807 tn~n1~WL'n Rhizophora apiculata Blume Rhizophoraceae 

23 808 tn~n1~WLfln Rhizophora apiculata Blume Rhizophoraceae 

23 809 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 

23 810 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 

23 811 tn~n~WL'n Rhizophora apiculata Blume Rhizophoraceae 

23 812 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 

23 813 tn~n1~WL'n Rhizophora apiculata Blume Rhizophoraceae 

23 814 tn~n1~WLfln Rhizophora apiculata Blume Rhizophoraceae 

23 816 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 

23 817 tn~n1~wLlln Rhizophora apiculata Blume Rhizophoraceae 

23 818 tn~n1~WL&n Rhizophora ap;culata Blume Rhizophoraceae 

23 820 tn~n1~WL&n Rhizophora apiculata Blume Rhizophoraceae 

23 824 tn~n1~wLlln Rhizophora apiculata Blume Rhizophoraceae 

23 825 tn~n1~WL&n Rhizophora apiculata Blume Rhizophoraceae 

23 833 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 

23 834 tn~n1~WL~n Rhizophora apiculata Blume Rhizophoraceae 
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23 835 tn-101-lu .. JLAn Rhizophora apiculata Blume Rhizophoraceae 

23 450 tn~01~U .. JL«n Rhizophora apiculata Blume Rhizophoraceae 

23 815 tn~n'Nwi".qj Rhlzophora mucronata Poir. Rhizophoraceae 

23 829 tn~01-lwi".qj Rhizophora mucronata Poir. Rhizophoraceae 

24 839 tn~01~wi".qj Rhizophora mucronata Poir .. Rhizophoraceae 

24 840 tn-ln1~wi".qj Rhizophora mucronats Poir. Rhizophoraceae 

24 841 tn-101-lwi".qj Rhizophora mucronata Poir. Rhizophoraceae 

24 842 tn~01~wi".qj Rhizophora mucronata Poir. Rhizophoraceae 

24 844 tn~01~wi".qj Rhizophora mucronats Poir. Rhizophoraceae 

24 845 tMn1~wi".qj Rhizophora mucronats Poir. Rhizophoraceae 

24 846 tn-101-lwi".qj Rhizophora mucronats Poir .. Rhizophoraceae 

24 847 tn~n~wi".qj Rhlzophora mucronata Poir. Rhlzophoraceae 

24 848 tn-101-lwi".qj Rhizophora mucronats Poir. Rhizophoraceae 

24 849 tn~01-lwi".qj Rhlzophora mucronats Poir. Rhizophoraceae 

24 850 tn-101-lwi".qj Rhizophora mucronats Poir. Rhizophoraceae 

24 851 tn-101~wi".qj Rhizophora mucronats Poir. Rhizophoraceae 

24 852 tn-ln1-lwi".qj Rhizophora mucronata Poir. Rhizophoraceae 

25 858 tn-101-lwLAn Rhizophora apiculata Blume Rhizophoraceae 

25 859 tn-101-lwLAn Rhizophora apiculata Blume Rhizophoraceae 

25 860 tn-101~wLAn Rhizophora apiculata Blume Rhizophoraceae 

25 862 tn-101-lwLAn Rhizophora apiculata Blume Rhizophoraceae 

25 863 tn~01,:jwL~n Rhizophora apiculata Blume Rhizophoraceae 

25 865 tn~01-lwLAn Rhizophora apiculata Blume Rhizophoraceae 

25 866 tn~01-lwLAn Rhizophora apiculats Blume Rhizophoraceae 

25 867 tn~01~WL&n Rhizophora apiculata Blume Rhizophoraceae 

25 868 tn-101~wLAn Rhizophora apiculata Blume Rhizophoraceae 

25 853 tn~01~wi".qj Rhizophora mucronata Poir. ceae 

25 856 tm01~wi".qj Rhizophora mucronats Poir. ~ ceae 

25 857 tn-101-lwi".qj Rhlzophora mucronats Poir .. eae ...,.......... 

26 876 tn-101-lwLAn Rhizophora apiculata Blume Rhizophoraceae 

26 877 tn-101-lWL~n Rhizophora apiculata Blume Rhlzophoraceae 

26 878 tn-101~WL&n Rhizophora apiculats Blume Rhizophoraceae 

26 880 tn-101-lwLAn Rhizophora apiculata Blume Rhizophoraceae 

26 883 tn-101~wLAn Rhizophora apiculata Blume Rhizophoraceae 

26 884 tn-ln1~WL«n Rhizophora apiculata Blume Rhizophoraceae 

26 885 tn-101-lWL&n" .. Rhizophora apiculats Blume Rhizophoraceae 

26 886 tn~01-lwLAn Rhizophora apiculata Blume Rhizophoraceee 
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tn~n1~llJL'n Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~'l1JL'n Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~'l1JL'n Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~l1.JL*n Rhizophora apiculats Blume Rhizophoraceae 

tn~n1~'b.JL*n Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~wllolqj Rhizophora mucronata Poir Rhizophoraceae 

tn~n1~WL'n Rhizophora apiculata BlUme Rhizophoraceae 

tn~n1~wL*n Rhizophora spiculata Blume Rhlzophoraceae 

tn~n1~WL'n Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~WL'n Rhlzophora apiculata Blume Rhizophoraceae 

tmn1~WL'n Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~WL'n Rhizophora ap;culata Blume Rhizophoraceae 

tn~n1~WL*n Rhizophora apiculats Blume Rhizophoraceae 

tn~n1~WL'n Rhizophora apiculata Blume Rhizophoraceae 

tn~m~wLAn Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~wLAn Rhizophora apiculata Blume Rhizophoraceae 

tn~m~wLAn Rhizophora apiculata Blume Rhizophoraceae 

tn~m~WL'n Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~wLAn Rhizophora apiculata Blume Rhizophoraceae 

tn~m~WL~n Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~w~n Rhizophora apiculata Blume Rhizophoraceae 

tn~m~wLAn Rhizophora apiculata Blume Rhizophoraceae 

tn~m-lwLAn Rhizophora apiculata Blume Rhizophoraceae 

tn~m~WL~n Rhizophora apiculata Blume Rhizophoraceae 

tn~m~WL'n Rhizophora apiculata Blume Rhizophoraceae 

tn~m~WL~n Rhizophora apiculata Blume Rhizophoraceae 

tn~n1~WL'n Rhizophora apiculata Blume t... Rhizophoraceae 

tn-lm~wllolqj Rhizophora mucronata Polr. hophoraceae 

tn~m~wllolqj Rhlzophora mucronata Poir. ......,oraceae 

tn~m-lwllolqj Rhizophora mucronata Polr. NIIIIDpfIoraceae 

tn-lm-lwllolqj Rhizophora mucronata Poir. ~raceae 

tn~n1-lwllolt\i Rhizophora mucronata Poir. RhIzIophoraceae 

tn~n1-lwllolqj Rhizophora mucronata Poir. Rh· .-... ceae 
~ 

tn~m~wllolqj Rhizophora mucronata Poir. Rhizop~eae 

tJf::tfn"flnlLll~ Bruguiera gymnorrtliza (l.) Savigny Rhizophoraceae 

tn~m~wL'n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~wLAn Rhizophora apicu/ata Blume Rhizophoraceae 
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tn-lm-l'lul~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn-lm-l'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn-lm~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL&n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'lul&n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~fl1~ 'lu l~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn-lm~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'lul~n Rhizophora apicu/ata Blume Rhizophoraceae 

tmm~'luL&n Rhlzophora apicu/ata Blume RhiZophoraceae 

tn~m~'lul&n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL&n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL&n Rhizophora apicu/ata Blume Rhizophoraceae 

tUNLLII~ Ceriops taga/ (Perr.) C.B. ROb. Rhizophoraceae 

tn~m~'luLan Rhlzophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn-lm~'luLan Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

tn~n,~'lul~n Rhizophora apiculata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora aplculata Blume Rhizophoraceae 

tn~m~'luLan Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora aplcu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhlzophora apiculata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhlzophora apiculata Blume Rhlzophoraceae 

tn~m~'luLan Rhizophora apiculata Blume Rhizophoraceae 

tn~m~'luL&n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'lul"C\i Rhizophora mucronata Polr. Rhlzophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luL~n Rhizophora apicu/ata Blume Rhizophoraceae 

tn~m~'luLan Rhizophora apicu/ata Blume Rhizophoraceae 
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31 40 tn'ln1'11w&n Rhizophora apiculata Blume Rhizophoraceae 

31 41 tn'ln1~ 11Jl&n Rhizophora apiculata Blume Rhizophoraceae 

31 42 tn'ln1~'b.Jl&n Rhizophora apiculata Blume Rhizophoraceae 

31 43 tn'ln1'1Wl&n Rhizophora apiculata Blume Rhizophoraceae 

31 44 tn'ln1'1Wl«n Rhizophora apiculata Blume Rhizophoraceae 

31 45 tn'ln1'1Wl«n Rhizophora apiculata Blume Rhizophoraceae 

31 46 tn~n1~Wl&n Rhizophora apiculata Blume Rhizophoraceae 

31 47 tn'ln1'1Wl«n Rhizophora apiculata Blume Rhizophoraceae 

31 48 tn'ln1'1Wl&n Rhizophora apiculata Blume Rhizophoraceae 

31 49 tn'ln1~Wl&n Rhizophora apiculata Blume Rhizophoraceae 

31 50 tn'ln1'1Wl«n Rhizophora apiculata Blume Rhizophoraceae 

31 51 tn'ln1~Wl&n Rhizophora apiculata Blume Rhizophoraceae 

31 54 tn'ln1'1Wl&n Rhizophora apiculata Blume Rhizophoraceae 

31 55 tn'lm'lWl&n Rhizophora apiculata Blume Rhizophoraceae 

31 56 tn'lm'lWl&n Rhizophora apiculata Blume Rhlzophoraceae 

31 61 tn~n1'1Wl«n Rhizophora apiculata Blume Rhizophoraceae 

31 62 tn'ln1'1Wl&n Rhizophora apiculata Blume Rhizophoraceae 

31 C710 tn'lm'lWl«n Rhizophora apiculata Blume Rhizophoraceae 

31 53 tn'ln1'1wl\4qj Rhizophora mucfOOata Poir. Rhizophoraceae 

31 58 IIl==\jU1l1'l Xylocarpus granatum Koenig Meliaceae 

31 60 IIl==\jU1l1'l Xylocarpus granatum Koenig Meliaceae 

32 85 t1r.:tfnllltin 1lIIl'l Bruguiera gymnorrhiza (L) Savigny Rhizophoraceae 

32 63 tn'lm'lWl&n Rhizophora apiculata Blume Rhlzophoraceae 

32 64 tn~m'lWl&n Rhizophora apiculata Blume Rhlzophoraceae 

32 65 tn'lm'lWl&n Rhizophora apiculata Blume Rhizophoraceae 

32 66 tn~m'lWl&n Rhizophora apiculata Blume Rhizophoraceae 

32 68 tn'ln1'1Wl&n Rhizophora apiculata Blume Rhizophoraceae 

32 70 tn'lm'lWl&n Rhizophora apiculata Blume Rhizophoraceae 

32 71 tn'ln1'1Wl«n Rhizophora apiculata Blume Rhizophoraceae 

32 72 tn'lm'lWl&n Rhizophora apiculata Blume Rhizophoraceae 

32 73 tn'lm'lWl&n Rhizophora apiculata Blume Rhizophoraceae 

32 74 "tn'ln1'1wl&n Rhlzophora apiculata Blume Rhizophoraceae 

32 76 tn'lm'lWl&n Rhizophora apiculata Blume Rhizophoraceae 

32 n tn'ln1'1Wl&n Rhizophora apiculata Blume Rhizophoraceae 

32 78 tn'lm'lWlftn Rhizophora apiculata Blume Rhizophoraceae 

32 79 tn'ln1'1Wl«n Rhizophora apiculata Blume Rhizophoraceae 

32 80 tn'lm'lWl&n Rhizophora apiculata Blume Rhizophoraceae 
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32 81 tn~n1~'h.H~n Rhlzophora apiculata Blume Rhizophoraceae 

32 82 tn~n1~'ll.JL'n Rhizophora apiculata Blume Rhizophoraceae 

32 83 tn~n1~'h.H~n Rhizophora apiculata Blume Rhizophoraceae 

32 84 tn~n1~'luLAn Rhizophora apiculata Blume Rhizophoraceae 

32 86 tn~n1~'luLAn Rhizophora apiculata Blume Rhizophoraceae 

32 87 tn~n1~'luLAn Rhizophora apiculata Blume Rhizophoraceae 

32 88 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

32 89 tn~n,~'luLAn Rhizophora apiculata Blume Rhizophoraceae 

32 90 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

32 91 tn~n,~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

33 105 ur.:tfnl'ltln",'l Bruguiera sexangula (Lour.) Poir. Rhizophoraceae 

33 92 tn~n1~'luLAn Rhlzophora apiculata Blume Rhlzophoraceae 

33 93 tn~n1~ 'lu LAn Rhizophora apiculata Blume Rhizophoraceae 

33 94 tn~n1~'luLAn Rhizophora apiculata Blume Rhizophoraceae 

33 95 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 96 tn~n1~ 'lu LAn Rhizophora apiculata Blume Rhizophoraceae 

33 97 tn~n~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 98 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

33 99 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 100 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 101 tn~n1~'luLAn Rhizophora apiculata Blume Rhizophoraceae 

33 102 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 103 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 106 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

33 109 tn~n,~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 110 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 111 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 112 tn~n1~'luL'n Rhizophora apiculata Blume Rhlzophoraceae 

33 114 tn~n1~ 'lu L~n Rhizophora apiculata BlUme Rhizophoraceae 

33 117 tn~n1~'luL~n Rhizophora apiculata .... Rhlzophoraceae 

33 C711 tn~n1~'luL~n Rhizophora apiculata Blume Rhizophoraceae 

33 118 tn~n1~'luLAn Rhlzophora apiculata Blume Rhizophoraceae 

33 119 tn~n,~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

33 457 tn~n1~'luLAn Rhizophora apiculata Blume Rhizophoraceae 

33 501 tn~n1~'luLAn Rhizophora apiculata Blume Rhizophoraceae 

33 104 "::l.IU"''l Xylocarpus granatum Koenig Meliaceae 

33 107 "::l.IU"''l Xylocarpus granatum Koenig Meliaceae 
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33 108 IIl~U'D1'l Xylocarpus granatum Koenig Meliaceae 

33 113 IIl~U'2l1'l Xylocarpus granatum Koenig Meliaceae 

33 115 IIl~U'2l1'l Xylocarpus granatum Koenig Meliaceae 

33 116 IIl~U'2l1'l Xylocarpus granatum Koenig Meliaceae 

34 128 tlr::tfn"tln'2l1'l Bruguiera sexangula (Lour.) Poir. Rhizophoraceae 

34 124 ttlNIIII~ Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

34 125 ttlNIIII~ Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

34 135 ttlNIIII~ Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

34 120 tn~n1~WI~n Rhizophora apiculata Blume Rhizophoraceae 

34 121 tn~n1~WI~n Rhizophora apiculata Blume Rhizophoraceae 

34 122 tn~n1~wlln Rhizophora apiculata Blume Rhizophoraceae 

34 126 tmn1~WI~n Rhizophora apiculata Blume Rhizophoraceae 

34 130 tn~n1~wlln Rhizophora apiculata Blume Rhizophoraceae 

34 131 tn~n1~WI~n Rhizophora apiculata Blume Rhizophoraceae 

34 132 tlr::tfn "tl n IIII~ Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

34 136 tn~n1~WI~n Rhizophora apiculata Blume Rhizophoraceae 

34 127 IIl~U'2l1'l Xylocarpus granatum Koenig Meliaceae 

34 133 IIl~U'2l1'l Xylocarpus granatum Koenig Meliaceae 

34 134 IIl~U'2l1'l Xylocarpus granatum Koenig Meliaceae 

35 145 tlr::tfn"tI n IIII~ Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

35 140 tlr::tfn"tln'2l1'l Bruguiera sexangula (Lour.) Poir. Rhizophoraceae 

35 143 ttlNIIII~ Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

35 138 tmn1~Wlftn Rhizophora apiculata Blume Rhizophoraceae 

35 139 tn~01~WI~n Rhizophora apiculata Blume Rhizophoraceae 

35 144 tn~n1~lul~n Rhizophora apiculata Blume Rhizophoraceae 

35 149 tn~n1~WI~n Rhizophora apiculata Blume _~horaceae 

35 150 tn~n1~Wlln Rhizophora apiculata Blume ~ raceae 
'"!::: 

35 151 tn~n1~w~n Rhizophora apiculata Blume Rh-;.lDraceae 

35 152 tn~n1~WI~n Rhizophora apiculata Blume Rhlzophoraceae 

35 153 tn~n1~WI~n Rhizophora apiculata Blume Rhlzophoraceae 

35 146 IIl~U'2l1'l Xylocarpus granatum Koenig Meliaceae 

35 147 IIl~U'2l1'l Xylocarpus granatum Koenig Meliaceae 

35 148 IIl~U'll1'l Xylocarpus granatum Koenig Meliaceae 

35 154 IIl~U'll1'l Xylocarpus granatum Koenig Meliaceae 

36 155 tn~n1~Wlftn Rhizophora apiculata Blume Rhizophoraceae 

36 156 tn-ln1~WI~n Rhizophora apiculata Blume Rhizophoraceae 

36 157 tn~n1~wlln Rhizophora apiculata Blume Rhizophoraceae 
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36 158 tn.,'101.,'1WLAn Rhizophora apicu/ata Blume Rhizophoraceae 

36 159 in.,'101.,'1WLAn Rhizophora apicu/ata Blume Rhizophoraceae 

36 160 in.,'101.,'1WLftn Rhizophora apicu/ata Blume Rhizophoraceae 

36 161 in.,'101.,'1WLftn Rhizophora apicu/ata Blume Rhizophoraceae 

36 162 tn.,'101.,'1WLAn Rhizophora apicu/ata Blume Rhizophoraceae 

36 163 in.,'101.,'1WLAn Rhlzophora apicu/ata Blume Rhizophoraceae 

36 164 in.,'101.,'1WLAn Rhizophora apicu/ata Blume Rhizophoraceae 

36 165 in.,'101.,'1LlJLAn Rhizophora apicu/ata Blume Rhizophoraceae 

36 166 in.,'101.,'1WLAn Rhizophora apicu/ata Blume Rhizophoraceae 

36 167 in.,'101.,'1WLAn Rhizophora apicu/ata Blume Rhizophoraceae 

36 169 in.,'101.,'1WLftn Rhizophora apicu/ata Blume Rhizophoraceae 

36 170 in.,'101.,'1WLftn Rhizophora ap/cu/ata Blume Rhizophoraceae 

36 171 in.,'101.,'1WLftn Rhizophora apicu/ata Blume Rhizophoraceae 

36 172 in.,'101.,'1WLftn Rhizophora apicu/ata Blume Rhizophoraceae 

36 173 in.,'101.,'1WLAn Rhizophora apicu/ata Blume Rhizophoraceae 

37 176 ur.::inl'ltln LlII.,'I Bruguiera gymnorhiza (L.) Savlgny Rhizophoraceae 

37 195 ur.::inl'ltln LlII.,'I Bruguiera gymnortJiza (L.) Savlgny Rhizophoraceae 

37 174 in.,'101.,'1WLAn Rhizophora apicu/ata Blume Rhizophoraceae 

37 175 tn.,'101.,'1WL~n Rhizophora apicu/ata Blume Rhizophoraceae 

37 177 in.,'101.,'1WLftn Rhizophora apicu/ata Blume Rhizophoraceae 

37 178 in.,'101.,'1WL~n Rhlzophora apicu/ata Blume Rhizophoraceae 

37 179 tn.,'101.,'1WLftn Rhizophora apicu/ata Blume Rhizophoraceae 

37 180 in.,'101.,'1WL~n Rhizophora apicu/ata Blume Rhizophoraceae 

37 181 in.,'101.,'1WLAn Rhizophora apicu/ata Blume . Rhizophoraceae 

37 182 in.,'101.,'1WLftn Rhizophora apicu/ata Blum_ Rhizophoraceae 

37 183 in.,'l n1.,'1W LAn Rhizophora apicu/ata Blume Rhizophoraceae 

37 184 in.,'101.,'1WL«n Rhizophora apicu/ata Blume Rhizophoraceae 

37 185 in.,'101.,'1WLAn Rhizophora apiculata Blume Rhizophoraceae 

37 186 in.,'101.,'1WLAn Rhizophora apiculata Blume Nizophoraceae 

37 187 in.,'101.,'1WLAn Rhizophora apicu/ata Blume Rhizophoraceae 

37 190 in.,'101.,'1WLftn Rhizophora apiculata Blume Rhizophoraceae 

37 191 in.,'101.,'1WLAn Rhizophora apiculata Blume Rhizophoraceae 

37 192 in.,'101.,'1WL«n Rhizophora apicu/atIJ Blume Rhizophoraceae 

37 193 in.,'101.,'1WLAn Rhizophora apiculfIfB Blume Rhizophoraceae 

37 196 in.,'101.,'1WLAn Rhlzophora apiculata Blume Rhizophoraceae 

37 202 in.,'l O1.,'1W LAn Rhizophora apicu/ata Blume Rhizophoraceae 

37 C713 in.,'101.,'1WLAn Rhizophora apiculata BlUme Rhizophoraceae 



..J 
tJl11'N'Vl c.J.1 

LLUtNtilltJ 

37 

37 

37 

37 

37 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

38 

39 

39 

39 

39 

39 

39 

39 

39 

39 

39 

39 

39 

39 

mJ1tJLfl'llIA'U~ 

C714 

C715 

188 

189 

194 

205 

206 

208 

214 

204 

197 

198 

201 

203 

211 

212 

215 

459 

C712 

199 

200 

207 

209 

210 

226 

228 

232 

220 

233 

217 

218 

219 

221 

224 

225 

227 

238 

~f1mtJ1tYltJ 

tn03 n103 'b.JLft n 

tn03n103WLftn 

"~U'll1'l 

"~U'll1'l 

"~U'll1'l 

ur.:i n "'tln LLII03 

u1:::in"tlnLLll03 

u1:::in"'tlnLLll03 

ur.:in"'lIn LLII03 

tUNLLll03 

tn03n103WLftn 

tn03m03WLftn 

tn03n103WLftn 

tn03n103WLftn 

tn03m03WLftn 

tn03m03WLftn 

tn03m03WLftn 

tn03m03WLftn 

tn03m03WLftn 

"~U'll1'l 

"~U'll1'l 

"~U'll1'l 

"~U'll1'l 

"~U'll1'l 

u1:::in"'tln LLII03 

Ur.:in"lInLLll03 

u7:::in"lIn'll1'l 

tUNLLll03 

tLlNLLll03 

tn03m03WLftn 

tn03m03WLftn 

tn03m03WLftn 

tn03m03WLftn 

tn03m03WLftn 

tn03m03WLftn 

tn03m03WLftn 

tn03m03WLftn 

129 

~tlijYltJ"""~"f 'NI'f 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Bruguiera gymnorlliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorlliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorlliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorlliza (L.) Savigny Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhlzophora apiculata Blume Rhlzophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhlzophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Bruguiera gymnorlliza (L.) Savigny Rhlzophoraceae 

Bruguiera gymnorlliza (L.) Savigny Rhizophoraceae 

Bruguiera sexaf1gula (Lour.) Poir. Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob . • Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. .ophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 
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39 239 tn~n1~·h.JL'n Rhizophora apiculata Blume Rhizophoraceae 

39 216 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 

39 229 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 

39 230 "!:\jU1I1'l Xylocarpus granatum Koenig Meliaceae 

39 231 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 

39 234 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 

39 235 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 

39 236 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 

39 237 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 

39 341 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 

40 244 t1r.:tfn"en LLII~ Bruguiera gymnortliza (L.) Savigny Rhizophoraceae 

40 261 l11::tfn "en LLII~ Bruguiera gymnortliza (L.) Savigny Rhlzophoraceae 

40 246 ttlNLLII~ Ceriops tagal (Perr.) C.B. Rob. Rhlzophoraceae 

40 245 tn~n1lL1JL'n Rhizophora apiculata Blume Rhizophoraceae 

40 250 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 252 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 253 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 254 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 255 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 257 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 258 tn~n1~'hJL'n Rhizophora apiculata Blume Rhizophoraceae 

40 260 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 262 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 265 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 266 tn~n1~'luL'n Rhizophora apiculata Blume Rhizophoraceae 

40 240 "!:\jU'II1'l Xyfocarpus granatum Koenig Meliaceae 

40 241 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 

40 242 "!:\jU'll1'l Xylocarpus granatum Koenig Meliaceae 

40 243 "!:\jU'll1'l Xylocarpus granatum Koenig Meliaceae 

40 247 "!:\jU'II1'l Xylocarpus granatum Koenig Mellaceae 

40 248 "!:\jU'II1'l Xylocarpus granatum Koenig Mellaceae 

40 249 "!:\jU'II1'l Xylocarpus granatum Koenig Meiiaceae 

40 251 "!:\jU'II1'l Xylocarpus granatum Koenig Mellaceae 

40 256 "!:\jU'II1'l Xyfocarpus granatum Koenig Meiiaceae 

40 259 "!:\jU'II1'l Xylocarpus granatum Koenig Mellaceae 

40 263 "!:\jU'II1'l Xyfocarpus granatum Koenig Meiiaceae 

40 264 "!:\jU'II1'l Xylocarpus granatum Koenig Meliaceae 
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41 271 ur.:inl'ltln ILII~ Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

41 273 ur::inl'ltln ILII~ Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

41 279 tUNILII~ Ceriops taga/ (Perr.) C.B. Rob. Rhizophoraceae 

41 285 tUNILII~ Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

41 289 ttlNILII'I Ceriops taga/ (Perr.) C.B. Rob. Rhizophoraceae 

41 267 tn~m~'l1JL&n Rhizophora apiculata Blume Rhizophoraceae 

41 270 tn~m~'llJLftn Rhizophora apiculata Blume Rhizophoraceae 

41 272 tn~m~'llJLftn Rhizophora apiculata Blume Rhizophoraceae 

41 274 tn~m'l'luLftn Rhizophora apiculata Blume Rhizophoraceae 

41 275 tn'lm~ 'lu Lftn Rhizophora apiculata Blume Rhizophoraceae 

41 277 tn~m'l'luLftn Rhizophora apiculata Blume Rhizophoraceae 

41 284 tn~m~'luLftn Rhizophora apiculata Blume Rhizophoraceae 

41 286 tn~m'l'luL&n Rhizophora apiculata Blume Rhizophoraceae 

41 287 tn~m~'luLftn Rhizophora apiculata Blume Rhizophoraceae 

41 293 tn~m'l'luLftn Rhizophora apiculata Blume Rhizophoraceae 

41 295 tn~m'l'luLftn Rhizophora apiculata Blume Rhizophoraceae 

41 297 tn~m~'luLftn Rhizophora apiculata Blume Rhizophoraceae 

41 298 tn~m'l'luL&n Rhizophora apiculata Blume Rhizophoraceae 

41 299 tn'lm'l'luL&n Rhizophora apiculata Blume Rhizophoraceae 

41 300 tn'lm'l'luL&n Rhizophora apiculata Blume Rhizophoraceae 

41 301 tn'lm'l'lu Lin Rhizophora apiculata Blume Rhizophoraceae 

41 302 tn'lm~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

41 303 tn~m'l'luLftn Rhizophora apicu/ata Blume Rhizophoraceae 

41 C716 tn'lm'l'luL&n Rhizophora apiculata Blume Rhizophoraceae 

41 C717 tn'lm~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

41 460 "'~U"1'l Xylocarpus granatum Koenig Meliaceae 

41 269 "'~U"1'l Xylocarpus granatum Koenig Meliaceae 

41 276 "'~U'IJ1'l Xylocarpus granatum Koenig Meliaceae 

41 278 "'~U'IJ1'l Xylocarpus granatum Koenig Pt1ellaceae 

41 280 "'~U'lJ1'l Xylocarpus granatum Koenig Meliaceae 

41 281 "'~U'lJ1'l Xylocarpus granatum Koenig Meliaceae 

41 282 "'~U'lJ1'l Xylocarpus granatum Koenig Meliaceae 

41 283 "'~U'lJ1'l Xylocarpus granatum Koenig Meliaceae 

41 288 "'~U'lJ1'l Xylocarpus granatum Koenig Meliaceae 

41 290 "'~U'lJ1'l Xylocarpus granatum Koenig Meliaceae 

41 291 "'~U"1'l Xylocarpus granatum Koenig Meliaceae 

41 292 "'~U'lJ1'l Xylocarpus granatum Koenig Meliaceae 
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41 294 "'==\IU1I1'l Xylocarpus granatum Koenig Mellaceae 

41 296 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

41 399 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 319 tlr.:in"tln~.:I Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

42 321 tlr.:in"!ln ~.:I Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

42 304 ttlN~.:I Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

42 307 ttlN~.:I Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

42 315 ttlN~.:I Ceriops tagal (Perr.) C.B. Rob. Rhlzophoraceae 

42 320 ttlN~.:I Ceriops tagal (Perr.) C.B. Rob. Rhlzophoraceae 

42 323 ttlNLl'I.:I Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

42 313 tn.:ln1.:1'llJLAn Rhizophora apiculata Blume Rhizophoraceae 

42 305 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 306 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 308 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 309 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 310 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 311 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 312 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 314 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 316 "'==\IU1I1'l Xylocarpus granatum Koenig Mellaceae 

42 317 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 318 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 322 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 324 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 325 "'==\IU1I1'l Xyfocarpus granatum Koenig Meliaceae 

42 326 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 327 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 328 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 329 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 330 "':1JU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 331 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 332 "'==\IU1I1'l Xylocarpus granatum Koenig Mellaceae 

42 333 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 334 "':1JU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 335 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 336 "'==\IU1I1'l Xylocarpus granatum Koenig Meliaceae 

42 337 "'~U1I1'l Xylocarpus granatum Koenig Meliaceae 
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Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Heritiera littoralis Dryand. Stercullacear 

Heritiera littoralis Dryand. Sterculiacear 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhlzophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 
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Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Mellaceae 

Bruguiera gymnorfliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorfliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorfliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhlzophoraceae 

Bruguiera gymnorfliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorfliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhlzophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 
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44 390 "'::1JU1J1'l Xylocarpus granatum Koenig Meliaceae 

44 395 "'::1JU1J1'l Xylocarpus granatum Koenig Meliaceae 

45 5 Ll .. JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 6 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 7 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 8 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 10 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 11 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 12 LL .. JJ1J1'l Avicennla alba Blume Avicenniaceae 

45 13 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 14 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 15 LL"JJ1J1'l Avicennia alba Blume Avicennlaceae 

45 16 LL"JJ1I1'l Avicennia alba Blume Avicenniaceae 

45 17 Ll"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 18 Ll"JJ1I1'l Avicennia alba Blume Avicenniaceae 

45 19 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 20 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 21 LL"JJ1I1'l Avicennia alba Blume Avicenniaceae 

45 22 LL .. JJ1J1'l Avicennia alba Blume Avicenniaceae 

45 1 tn~01~'luL&n Rhizophora apiculata Blume Rhlzophoraceae 

45 2 tn~01~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

45 3 tn~01~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

45 4 tn~01~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

45 9 t"~ Sonneratia CBseoiaris (L.) Eng!. Sonneratiaceae 

46 23 LL"JJ1J1'l Avicennia alba Blume Avicennlaceae 

46 24 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

46 25 LL"JJ1I1'l Avicennia alba Blume Avicenniaceae 

46 26 LL"JJ1I1'l Avicennia alba Blume Avicenniaceae 

46 27 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

46 34 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 

46 28 tn~01~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

46 29 tn~01~'luL&n Rhizophora aplculata Blume Rhizophoraceae 

46 30 tn~01~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

46 31 tn~01~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

46 32 tn~01~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

46 33 tn~01~'luL&n Rhizophora apiculata Blume Rhizophoraceae 

47 35 LL"JJ1J1'l Avicennia alba Blume Avicenniaceae 
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47 38 LL")J'1'1 Avicennia alba Blume Avicenniaceae 

47 40 LL~)J'1'1 Avlcennia alba Blume Avicenniaceae 

47 41 LL")J'1'1 Avicennia alba Blume Avicenniaceae 

47 42 LL")J'1'1 Avicennia alba Blume Avicenniaceae 

47 36 tn-ln1-l'luL~n Rhizophora apiculata Blume Rhizophoraceae 

47 37 tn-ln1-l'luL&n Rhizophora apiculata Blume Rhizophoraceae 

47 39 tn-ln1-l'luL&n Rhizophora apiculata Blume Rhizophoraceae 

48 44 LL")J'1'1 Avicennia alba Blume Avicenniaceae 

48 45 LL")J'1'1 Avicennia alba Blume Avicenniaceae 

48 46 LL")J'1'1 Avicennia alba Blume Avicenniaceae 

48 43 tn-ln1-l'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

49 47 LL~)J'1'1 Avicennia alba Blume Avicenniaceae 

49 51 LL")J'1'1 Avicennia alba Blume Avicenniaceae 

49 48 tn-ln1-l'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

49 49 tn-ln1-l'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

49 50 tn-ln1-l'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

49 52 tn-ln1-l'lul\4f\1 Rhizophora mucronata Poir. Rhizophoraceae 

49 53 tn-ln1-l'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

49 54 tn-ln1-l'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

49 55 tn-ln1-l'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

49 56 tn-ln1-l'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

49 57 tn-ln1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 58 LL~)J'1'1 Avicennia alba Blume Avicenniaceae 

50 64 LL")J'1'1 Avicennia alba Blume Avicenniaceae 

50 59 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 61 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 62 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 63 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 65 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 66 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 67 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 68 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 69 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 71 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 72 tmn1.:j 'lu l\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 73 tn.:jn1.:jlul\4qj Rhizophora mucronata Poir. Rhizophoraceae 

50 74 tn.:jn1.:j'lul\4qj Rhizophora mucronata Poir. Rhizophoraceae 
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50 75 tn~m~wl'l4qJ Rhizophora mucronata Poir. Rhlzophoraceae 

50 76 tn~m~wl'l4qJ Rhizophora mucronata Poir. Rhizophoraceae 

50 77 tn~m~wl'l4rY Rhizophora mucronata Poir. Rhizophoraceae 

50 78 tn~m~wl'l4qJ Rhizophora mucronata Poir. Rhlzophoraceae 

50 79 tn~m~w'l'l4qJ Rhizophora mucronata Poir. Rhizophoraceae 

50 80 tn~m~wl",qJ Rhizophora mucronata POir. Rhizophoraceae 

50 81 tn~m~w'l",rY Rhizophora mucronata Poir. Rhizophoraceae 

51 96 tn~m~wLAn Rhlzophora apiculata Blume Rhlzophoraceae 

51 97 tn~m~wL&n Rhizophora apiculata Blume Rhizophoraceae 

51 98 tn~m~wL&n Rhizophora apiculata Blume Rhizophoraceae 

51 99 tn~m~wL&n Rhizophora apiculata Blume Rhizophoraceae 

51 100 tn~m~wL&n Rhizophora apiculata Blume Rhizophoraceae 

51 101 tn~m~wL&n Rhizophora apiculata Blume Rhizophoraceae 

51 102 tn~m~wLAn Rhizophora apiculata Blume Rhizophoraceae 

51 103 tn~m~wL&n Rhizophora aplculata Blume Rhizophoraceae 

51 104 tn~m~wLAn Rhizophora apiculata Blume Rhizophoraceae 

51 82 tn~m~w'l'l4rY Rhizophora mucronata Poir. Rhizophoraceae 

51 83 tmn1~wl'l4qJ Rhizophora mucronata Poir. Rhizophoraceae 

51 84 tn~n1~w'l'l4qJ Rhizophora mucronata Poir. Rhizophoraceae 

51 85 tn~n1~wl'l4qJ Rhizophora mucronata Poir. Rhizophoraceae 

51 86 tn~n1~'lu'l'l4rY Rhizopflora mucronata Poir. Rhizophoraceae 

51 87 tn~n1~w'l'l4qJ Rhizopflora mucronata Poir. Rhlzophoraceae 

51 88 tn~m~wl'l4rY Rhizophora mucronata Polr. Rhizophoraceae 

51 89 tn~m~w'l",rY Rhizophora mucronata Poir. Rhizophoraceae 

51 90 tn-lm-lwl'l4rY Rhizophora mucronata Poir. Rhizophoraceae 

51 91 tn-lm-lwl'l4qJ Rhizopflora mucronata Poir. Rhizophoraceae 

51 92 tn~n1~wl",qJ Rhizopflora mucronata Poir. Rhizophoraceae 

51 93 tn~n1-1w'l'l4rY Rhizophora mucronata Poir. Rhizophoraceae 

51 94 tn~m~w'l'l4rY RhiZophora mucronata Poir. Rhizophoraceae 

51 95 tn~n1~w'l'l4qJ Rhizophora mucronata Poir. Rhizophoraceae 

52 105 tn-ln1-1WL&n Rhizophora apiculata Blume Rhizophoraceae 

52 106 tn~m~wL&n Rhizopflora apiculata Blume Rhizophoraceae 

52 107 tn-ln1~wL&n Rhizophora apiculata Blume Rhizophoraceae 

52 108 tn-lm~wLAn Rhizophora apiculata Blume Rhlzophoraceae 

52 109 tn-lm-lWL&n Rhizopflora apiculata Blume Rhizophoraceae 

52 110 tn-ln1-1WL&n Rhizophora apiculata Blume Rhizophoraceae 

52 111 tn~m~WLfln Rhizophora apiculata Blume Rhizophoraceae 
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52 112 tn~01~WLfln Rhizophora apiculata Blume Rhizophoraceae 

52 113 tn~01~WL~n Rhizophora apiculata Blume Rhizophoraceae 

52 114 tn~01~WLfln Rhizophora apicuiata Blume Rhizophoraceae 

52 115 tn~n1~WLfln Rhizophora apiculata Blume Rhizophoraceae 

52 116 tn~01~WL~n Rhizophora apiculata Blume Rhizophoraceae 

52 117 tn~01~WLln Rhizophora apiculata Blume Rhizophoraceae 

52 118 tn~01~WLln Rhizophora apiculata Blume Rhizophoraceae 

52 119 tn~01~WLfln Rhizophora apiculata Blume Rhizophoraceae 

52 120 tn~01~WLln Rhizophora apicuiata Blume Rhizophoraceae 

52 121 tn~01~WLln Rhizophora apicuiata Blume Rhizophoraceae 

52 123 tn~01~WLln Rhizophora apicuiata Blume Rhizophoraceae 

52 124 tfN01~wl\4qj Rhizophora mucronata Poir. Rhizophoraceae 

53 148 t1r.:tfnl'ltlnLlIM Bruguiera gymnorhiza (l.) Lamk. Rhizophoraceae 

53 149 t1r.:tfnl'ltln L1l'I~ Bruguiera gymnorhiza (l.) Lamk. Rhizophoraceae 

53 125 tn~01~WL«n Rhizophora apiculata Blume Rhizophoraceae 

53 126 tn~01~WLfln Rhizophora apiculata Blume Rhizophoraceae 

53 127 tn~01~WLln Rhizophora apiculata Blume Rhizophoraceae 

53 128 tn~01~WLfln Rhizophora apiculata Blume Rhizophoraceae 

53 129 tn~01~WLfln Rhizophora apiculata Blume Rhizophoraceae 

53 130 tn~01~WLfln Rhizophora apiculata Blume Rhizophoraceae 

53 131 tn~01~WLln Rhizophora apiculata Blume Rhizophoraceae 

53 132 tn~01~WLln Rhizophora apicuiata Blume Rhizophoraceae 

53 133 tn~01~WL~n Rhizophora apiculata Blume Rhizophoraceae 

53 134 tn~01~WLfln Rhizophora apiculata Blume Rhizophoraceae 

53 135 tn~01~WLfln Rhizophora apiculata Blume Rhizophoraceae 

53 136 tn~01-lWLln Rhizophora apiculata Blume Rhlzophoraceae 

53 137 tn~01~WLln Rhizophora apiculata Blume Rhizophoraceae 

53 138 tn~01~WLfln Rhizophora apicu/ata Blume Rhizophoraceae 

53 139 tn~01~WLln Rhizophora apiculata Blume Rhizophoraceae 

53 140 tn-101-lWLfln Rhizophora apiculata Blume Rhizophoraceae 

53 141 Tn-101-lWLfln Rhizophora apicu/ata Blume Rhizophoraceae 

53 142 tfN01-lWLfln Rhizophora apiculata Blume Rhizophoraceae 

53 143 tn~01~WLfln Rhizophora apicu/ata Blume Rhizophoraceae 

53 144 tn-ln1-lWLfln Rhizophora apiculata Blume Rhizophoraceae 

53 145 tn-101-lWLln Rhizophora apiculata Blume Rhizophoraceae 

53 146 tn-ln1-lWL«n Rhizophora apicuiata Blume Rhizophoraceae 

53 147 tn-101-lWLln Rhizophora apiculata Blume Rhizophoraceae 
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Rhizophora apiculata Blume Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorfliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorfliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorfliza (L.) Savigny Rhizophoraceae 

Bruguiera sexangula (Lour.) Poir. Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume ~ceae 

Rhizophora apiculata Blume ~e 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhlzophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora mucronata Poir. Rhizophoraceae 

Rhizophora mucronata Poir. Rhizophoraceae 

Xylocarpus granatum Koenig Meiiaceae 

Xylocarpus granatum Koenig Meiiaceae 
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Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Bruguiera gymnorfliza (L.) Savigny Rhizophoraceae 

Bruguiera gymnorfliza (L.) Savlgny Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhlzophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhlzophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhlzophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhlzophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhlzophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume ~oraceae 

Rhlzophora apiculata Blume RNZDphoraceae 

Rhizophora apiculata Blume RhizoptaJeeae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Xylocarpus granatum Koenig Meliaceae 
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55 192 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 193 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 195 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 196 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 197 I'I~U1l1'l Xy/ocarpus granatum Koenig Meliaceae 

55 198 I'I~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 199 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 200 I'I~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 211 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 212 I'I~U"1'1 Xylocarpus granatum Koenig Meliaceae 

55 224 "~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 225 "~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 231 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 233 "~U1l1'l Xylocarpus granatum Koenig Meliaceae 

55 234 "~U1l1'l Xylocarpus granatum Koenig Mellaceae 

55 235 "'~U"1'l Xylocarpus granatum Koenig Meliaceae 

56 133 ll:::tl'n"fln LL"'1 Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

56 153 ll:::tl'n"fln LL"'1 Bruguiera gymnorhiza (L.) Savigny Rhizophoraceae 

56 145 tllNLL"'1 Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

56 134 tn'lm'l'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 135 tn'ln1'1'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 136 tn"m,,'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 137 tn"m,,'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 140 tn'ln",'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 143 tn'lm,,'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 146 tn"n1'1'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 147 tn'lm'l'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 148 tn'lm'l'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 149 tn'lm,,'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 150 tn'lm'l'luL~n Rhizophora apiculata Blume ~izophoraceae 

56 154 tn'ln1'1'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 155 tn'lm'l'luL~n Rhizophora apiculata Blume Rhizophoraceae 

56 138 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

56 139 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

56 141 "'~U1l1'l Xylocarpus granatum Koenig Meliaceae 

56 142 "~U1l1'l Xylocarpus granatum Koenig Meliaceae 

56 144 "~U1l1'l Xylocarpus granatum Koenig Meliaceae 
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56 151 "::1JU'!I1'l Xylocarpus granatum Koenig Meliaceae 

56 152 "'::1JU'!I1'l Xylocarpus granatum Koenig Mellaceae 

56 156 "!:\IU'!I1'l Xylocarpus granatum Koenig Meliaceae 

57 183 LlT::in,,!!n l1li'1 Bruguiera gymnorl1iza (L.) Savigny Rhizophoraceae 

57 184 Ll1::in"tln l1li'1 Bruguiera gymnorl1iza (L.) Savigny Rhizophoraceae 

57 172 tLlNIIII'I Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

57 157 tn'ln1'1u..IIftn Rhizophora apiculata Blume Rhizophoraceae 

57 158 tn'ln1'1u..IIftn Rhizophora apiculata Blume Rhizophoraceae 

57 164 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 165 tn'101'1'lu Iftn Rhizophora apiculata Blume Rhizophoraceae 

57 166 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 167 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 168 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 169 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 173 tn'ln1'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 174 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 179 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 180 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 181 tn'101'1'lu Iftn Rhizophora apiculata Blume Rhizophoraceae 

57 182 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 185 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 186 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 187 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 188 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 189 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 190 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 191 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 192 tn'ln1'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 193 tn'101'1'lulftn Rhizophora apiculata Blume Rhizophoraceae 

57 198 tn'101'1'lulftn Rhizophora apiculata Blume Rhizopl1Oraceae 

57 199 tn'l 01'1 'lu 1ft n Rhizophora apiculata Blume Rhizophoraceae 

57 159 "'!:\IU'!I1'l Xylocarpus granatum Koenig Meliaceae 

57 160 "!:\IU'!I1'l Xylocarpus granatum Koenig Meliaceae 

57 161 "::1JU'!I1'l Xylocarpus granatum Koenig Meliaceae 

57 162 '" !:\IU'!I1'l Xylocarpus granatum Koenig Meliaceae 

57 163 "'!:\IU'!I1'l Xylocarpus granatum Koenig Meliaceae 

57 171 "::1JU'!I1'l Xylocarpus granatum Koenig Meliaceae 
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"'~U'll1'l 

ttlNLlII-3 

tn-3n1-3U.JL&n 

tn~n1-3wlAn 

tn~n1~Wl~n 

tn~n1~wlAn 

tn-3n1-3Wl&n 

tn~n1-3wlAn 

tn~n1~wlAn 

tn-3n1~wlAn 

tn~n1-3Wl&n 

tn-3n1-3Wl&n 

tn-3n1~wlAn 

tn~n1~wlAn 

tn-3n1-3wlAn 

tn-3n1-3Wlfln 

tn-3n1-3Wl&n 

tn~n1~Wl~n 

tn~n1~wlAn 

tn-3n1~wlAn 

tn-3n1~wlAn 

tn~n1~Wl&n 

tn-3n1~wlAn 

"'~U'll1'l 

"'~U'll1'l 

III~U'll1'l 

"'~U'll1'l 

"'~U'll1'l 

"'~U'll1'l 

"'~U'll1'l 
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~fll'r1tJ11'11ft"f '10314' 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizo --... 
Rhizophora apiculata Blume Rhizoph --
Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apicu/ata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xy/ocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Mellaceae 

Xylocarpus granatum Koenig Meliaceae 



144 

U.tlft-ltltill 'IUnllLft'!lrA'uU! ~tim~lYlli ~tii)YllI1r11ftll1f 'NI'f 

58 211 II1=\jU'!l1'l Xylocarpus granatum Koenig Meliaceae 

58 215 III=\jU'!l1'l Xylocarpus granatum Koenig Meliaceae 

58 216 II1=\jU'!l1'l Xylocarpus granatum Koenig Meliaceae 

58 218 II1=\jU'!l1'l Xylocarpus granatum Koenig Meliaceae 

58 220 II1=\jU'!l1'l Xylocarpus granatum Koenig Meliaceae 

58 222 II1=\jU'!I1'l Xylocarpus granatum Koenig Meliaceae 

58 226 II1=\jU'!I1'l Xylocarpus granatum Koenig Meliaceae 

58 227 II1=\jU'!I1'l Xylocarpus granatum Koenig Meliaceae 

58 228 II1=\jU'!I1'l Xylocarpus granatum Koenig Meliaceae 

58 229 II1=\jU'!I1'l Xylocarpus granatum Koenig Meliaceae 

58 230 II1=\jU'!I1'l Xylocarpus granatum Koenig Meliaceae 

58 239 II1=\jU1I1'l Xylocarpus granatum Koenig Meliaceae 

59 243 ttlNLLI'I-l Ceriops tagal (Perr.)C.B. Rob. Rhizophoraceae 

59 246 ttlNU.,.'1 Ceriops tagal (Perr.)C.B. Rob. Rhizophoraceae 

59 250 'WNu.III'I Ceriops tagal (Perr.)C.B. ROb. Rhizophoraceae 

59 253 ttI1-lLLl'l'l Ceriops tagal (Perr.)C.B. Rob. Rhizophoraceae 

59 259 ttl1'1u.111'1 Ceriops tagal (Perr.)C.B. Rob. Rhizophoraceae 

59 263 ttl1'1u.111'1 Ceriops tagal (Perr.)C.B. Rob. Rhizophoraceae 

59 247 tn'ln1'1u.n'n Rhizophora apiculata Blume Rhizophoraceae 

59 248 tn'ln1'1u.n&n Rhizophora apiculata Blume Rhizophoraceae 

59 251 tn'ln1-lWL'n Rhizophora apiculata Blume Rhizophoraceae 

59 252 tn'ln1'1WL'n Rhizophora apiculata Blume Rhizophoraceae 

59 254 tn'ln1'1WL'n Rhizophora apiculata Blume RhizophOlMlllla 

59 255 tn'ln1'1WL'n Rhizophora apiculata Blume Rhizop~ 

59 256 tn'ln1'1WL'n Rhizophora apiculata Blume Rhizophoraceae 

59 257 tn'ln1'1WL'n Rhizophora apiculata Blume Rhizophoraceae 

59 258 tn'ln1'1WL'n Rhizophora apiculata Blume Rhizophoraceae 

59 262 tn'ln1'1WL'n Rhizophora apiculata Blume Rhizophoraceae 

59 264 tn'ln1-lWL'n Rhizophora apiculata Blume rftIzDphoraceae 

59 266 tn-ln1-lWL'n Rhizophora apiculata Blume Rhiz~ceae 

59 241 II1=\jU1I1'l Xylocarpus granatum Koenig Meliaoeee 

59 242 II1=\jU'!I1'l Xylocarpus granatum Koenig Meliaceae 

59 244 III=\jU1I1'l Xylocarpus granatum Koenig Meliaceae 

59 245 III=\jU'!I1'l Xylocarpus granatum Koenig Meliaceae 

59 249 II1=\jU'!I1'l Xylocarpus granatum Koenig Meliaceae 

59 260 III=\jU1I1'l Xylocarpus granatum Koenig Meliaceae 

59 261 II1=\jU1I1'l Xylocarpus granatum Koenig Meliaceae 



, ... 
~111~Yl ~.1 

LlUft'ltltltJ 

59 

59 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

l4lJ1tJLft'll«UW 

265 

267 

296 

275 

286 

294 

297 

269 

270 

271 

281 

282 

283 

284 

287 

288 

289 

268 

272 

273 

274 

276 

277 

278 

279 

280 

285 

290 

291 

292 

293 

295 

~tllmn'YltJ 

III~U'II1'l 

"~U'II1'l 

U1'::ftn"tln~'I 

tUN~'I 

tUN~'I 

tUNLl"'I 

1J1"Ll"'I 

tn'lm'l'luL~n 

tn-lm-l'luL~n 

tn'lm-l'luL~n 

tn03m-l'luL~n 

tn'lm-l'luL~n 

tn-lm-l'luL~n 

tn-lm-l'luL~n 

tn'lm-l'luL~n 

tn03n1-l'luL~n 

tn-lm-l'luL~n 

"~U'II1'l 

"~U'II1'l 

"~U'II1'l 

"~U'II1'l 

"~U'II1'l 

"'~U'II1'l 

IJII~U'II1'l 

"~U'II1'l 

"~U'II1'l 

"~U'II1'l 

"~U'II1'l 

IJII~U'II1'l 

"~U'II1'l 

"'~U'II1'l 

"~U'II1'l 
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~tli)YltJ1r11tt"f 'Nff 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Bruguiera gymnortJiza (L.) Savigny Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Ceriops tagal (Perr.) C.B. Rob. Rhizophoraceae 

Lumnitzera Iittorea (Jack) Voigt Combretaceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhizophoraceae 

Rhizophora apiculata Blume Rhlzophoraceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xyfocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Me1iace8e 

Xylocarpus granatum Koenig Mellaceae 

Xylocarpus granatum Koenig Meliaceae 

Xyfocarpus granatum Koenig Mellaceae 

Xyfocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xylocarpus granatum Koenig Meliaceae 

Xyfocarpus granatum Koenig Mellaceae 

Xylocarpus granatum Koenig Mellaceae 



""l"'N~ 4.2 ';,\l~,)"l~d"l~t'\J'fl~U.UfN~m:t"ltJflfJYJn11 0 u.J"" i~U.,j~~~L;"l 1U~"l~t~'MLLUfl~~n~ (* u.t\~~fII"l';,\l~,)"l~d"l,rt'\J~~"ln~fi~) 
,.::tI::fl1.:J (UJ",,) ~ufUj fII'l1~l4U1U.tlUftJ.J~flfi fII'l"lJ.J LliUftJ.J~flfi fII'l1J.J~ftJ.J~flfi ';'II\lfll,)"lJ.Jd1~ru 

0-10 U.ftJ.J'II1'l 24.73 18.66 31.25 74.64 
."J 

Ln.:Jn1.:JLULftn 
_. 

56.99 30.08 31.25 118.32* 

Ln.:Jn1.:JLULl4qi 3.23 2.72 6.25 12.19 

• 
fn~ 15.05 48.55 31.25 94.85 

10-20 UftJ.J'II1'l 73.33 80.81 55.56 209.70* 

Ln.:Jn1.:JLULftn 24.44 14.89 33.33 72.67 . 
fl1Y,1 2.22 4.30 11.11 17.63 

20-30 LLftJ.J'II1'l 44.00 91 .65 45.45 181.10* 

Ln.:Jn1.:J LU Lft n 54.00 8.11 45.45 107.57 

Ln.:Jn1.:JLULl4qi 2.00 0.24 9.09 11.33 

30-40 LLt'tJ.J'II1'l 90.91 99.56 71.43 261.90* 

Ln.:Jn1.:JLULftn 4.55 0.23 14.29 19.07 

tn.:Jn1.:JLUL\oIqi 4.55 0.20 14.29 19.03 

40-50 LLt'tJ.J'II1'l 16.67 47.29 33.33 97.29 

tn.:Jn1.:JLULftn 20.37 18.86 25.00 64.23 

tn.:Jn1.:JLULl4qi 62.96 33.85 41.67 138.48* 

-.l. 

~ 
0) 



1J111'N~ ~.2 ~,ilji\,)1lJd1A'cy·!tml.1.Jfl~~m~ntJt:ltJ'ln11 0 LJ.J1JI1 ~~LL,jnJ~~L;1hJ~1ulu"t:l~LLtlfl~~n~ (* LL~IMfh~'i'l1il,)1lJd1A'CY~lJ1n~~~) (,jt:l) 

r.:tJ:lI1~ (LlJ IJI 1) ,;ufUj I'I'l1lJ,",U1LLUUilJ';Yltf fII'l1lJLl'iuilJ';Yltf I'I'l1lJclilJ';Yltf ,r'UI'I'l1lJft1~ClJ 

50-60 LL~lJ"1'l 6.85 48.33 30.00 85.18 

tn~m~ 11JLin 28.77 22.33 20.00 71.10 

tn~m~l1Jt,",q) 64.38 29.34 50.00 143.72* 

60-70 tn~m'lt1JLin 67.53 79.15 55.56 202.23* 

tn~m~t1Jh,q) 32.47 20.85 44.44 97.77 

70-80 tlr.:in~t1n~" 1.89 2.47 16.67 21.03 

ttlN~'1 0.94 0.27 8.33 9.54 

tn~m~t1JLin 92.45 94.01 41.67 228.13* 

tn~m"t1Jt,",q) 2.83 2.51 25.00 30.34 

IJI~U'I1'l 1.89 0.74 8.33 10.96 

80-90 tlr.:in~t1n~" 3.81 2.75 18.75 25.31 

tl1::in~t1n'l1'l 2.86 4.07 18.75 25.67 

ttlNLLII'I 3.81 1.19 12.50 17.50 

tn'lm~t1JLin 77.14 81.33 31.25 189.73* 

1JI::\lU'I1'l 12.38 10.66 18.75 41.79 

--" 
~ 
-..J 



1Jl,)1'H~ ~.2 ~,il",')')~d')A'ru,~utl~~~n~!Jtl!J'YJn11 0 UJIJl1 ~~U';nJ~~L;')'ltl~')'Ut'U'tl~utl~~~n~ (* u""~fih~'il",')')~d')A'ru~~.j')n~tt") (lJitl) 

1~U~Yl'N (UJIJl1) ,;ufUj rI,)1'-J\otU') u uul'-J';Ylfi rI'l,)'-JLliul~';Ylfi rI'l1'-Jrll'-J';Ylfi K,ilrl'l1'-Jd1~ru 

90-100 tl~ln"tmUII.:l 11 .19 8.32 22.73 42.24 

tl~ln"tln'1'l 1.49 1.10 9.09 11.69 

ttlNUII.:I 2.99 1.20 18.18 22.37 

tn~n1~b.JLftn 58.21 62.94 22.73 143.88* 

tn~n1~t1.Jt\otcU 1.49 0.89 4.54 6.93 

IJl~U'1'l 24.63 25.55 22.73 72.90 

100-110 tl~ln"tlnUII~ 12.44 9.71 25.00 47.14 

ttlNUII.:I 7.46 2.23 20.00 29.70 

\ot.:ltlU'lriYl~Lfl 1.00 1.15 5.00 7.15 

tn.:ln1.:1 t1.J Lftn 35.82 24.18 25.00 85.00 

1Jl~\lU'1'l 43.28 62.72 25.00 131 .01* 

110-120 tl~ln"tlnUII..:J 3.05 1.94 15.79 20.78 

ttlNUII..:J 7.32 4.14 26.32 37.77 

~h"UII..:J 0.61 0.42 5.26 6.30 

tn..:Jn1..:Jt1.JLftn 49.39 39.94 26.32 115.64 

1Jl~\lU',)'l 39.63 53.56 26.32 119.51* 
------- --- -- -- ---- -- -- ---------------------------- ---- - -

.$:0. 
ex> 
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" 0-...I 
l'I1"1~'V1 tJ .3 tJ fl n 1 i) LIIIl1 :;~'V11~ ~ ~;1, tl~ ~ ru~.t.l ijtl1 n 11'\ ~1 LLfl:; ~'-I 't '-IL' l'I~'-I{llj11~~1)..J L' l'Il1tJU 

L"tJ~fi One-way ANOVA 

Std. 

N Mean Deviation Std. Error Minimum Maximum 

tl'lmfll 22850 26.586130 2.5482697 0.0168579 16.5580 33.7300 
f 

22849 28.265350 2.2326290 0.0147701 19.4600 36.8780 U'l 

~UtUL'!IlJIbjLLtUJ'!I'l'l 22848 27.355728 1.8022086 0.0119229 20.5550 33.3910 

~utuL'!IIJIb.J'n~m~ 22849 26.788225 1.6056661 0.0106224 20.0310 32.3300 

~UtUL'!IlJIbjlJl:\lU 22849 25.991917 1.3165669 0.0087098 19.0800 32.1750 

1'l2J 114245 26.997463 2.0974875 0.0062056 16.5580 36.8780 

ANOVA 

Sum of Squares df Mean Square F Sig. 

Between Groups 67632.813 4 16908.203 4440.664 0.000 

Within Groups 434978.407 114240 3.808 

Total 502611.220 114244 



150 

.. .. 
~~n1f)Ll'Il1::;iYl'l-.l~~~'tl-.l~ruWJ5jtl1n1f11 ,j'lu.~::;~~'t~L"I-A'~~~-.l~1~L'''l1tJtI 

L~tJ~ti One-way ANOVA (IJltl) 

LSD 

Treatment Treatment Mean Difference Std. Error Sig. 

tl'1n1f11 
0 

-1.6792198(*) 0.0182558 0.000 ~1 

~~t~L'!l"'U!U.~~''1'l -0.7695975(*) 0.0182560 0.000 

~utuL"IUJ'n.:Jn'1~ -0.2020951 (*) 0.0182558 0.000 

~UtUL"I'U!"::;\lU 0.5942130{*) 0.0182558 0.000 

:-
~1 tl'1n'1f11 1.6792198{*) 0.0182558 0.000 

~~tUL''''U!LL~)J'1'l 0.9096223{*) 0.0182562 0.000 

~utuL'!l"UJ'n.:Jn'1.:J 1.4771247{*) 0.0182560 0.000 

~~t~L'!l"'U!lIl::;\I~ 2.2734327{*) 0.0182560 0.000 

~~tUL'!l1ll'U!LL~)J'!l1'l tl1n'1f11 0.7695975{*) 0.0182560 0.000 

0 

-0.9096223{*) ~'1 0.0182562 0.000 

~ut~L'!llllUJ'n.:Jn'1.:J 0.5675024(*) 0.0182562 0.000 

~~t~L'"'U!l::;\I~ 1.3638104{*) 0.0182562 0.000 

~u'luL'!llllUJ'n.:Jn'1.:J t:l1n'1f11 0.2020951 (*) 0.0182558 0.000 

r 
-1.4771247{*) 0.0182560 0.000 U'1 

~UtUL'!l1ll'U!LL~~'!l1'l -0.5675024(*) 0.0182562 0.000 

~UtUL'!llll'U!lIl::;\lU 0.7963080(*) 0.0182560 0.000 

~UtUL'!llll'U!lIl::;\lU tl'1n'1f11 -O.5942130{*) 0.0182558 0.000 

~'1 -2.2734327(*) 0.0182560 0.000 

~U'lUL'!l1ll'U!LL~)J'!l1'l -1.3638104(*) 0.0182562 0.000 

~u'luL'!llllUJ'n.:Jn'1.:J -0.7963080(*) 0.0182560 0.000 

*The mean difference is significant at the .01 level. 
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.. 
~fl m11 ~fIIf1~lf'Yl'N~ n~'IIt'l"l fII,)ll-J UIJ1 n ~1"l1~~1J fII,)Il-J~~'IIfl"l,jI'Yl~~fl L "'~ ~ ~"'Ufl~~ ~ 

U~"lL~tJ t-test 

season N Mean Std. Deviation Std. Error Mean 

~~~'" 165 1.2044 0.40376 0.03143 

~~U~.:J 167 1.1708 0.43297 0.03350 

Hest 

Levene's Test 

for Equality of t-test for Equality of Means 

Variances 

Sig. (2- Mean Std. Error 
F Sig. t df 

tailed) Difference Difference 

Equal variances 
0.835 0.362 0.731 330 0.465 0.03359 0.04596 

assumed 

Equal variances 
0.731 328.906 0.465 0.03359 0.04594 

not assumed 



152 

ANOYA 

N Mean Std. Deviation Std. Error Minimum Maximum 

L""WU.~)J"1'l 4 370.0000 80.82904 40.41452 300.00 440.00 

L",,'UJ'1n.:lm.:l 4 302.5000 53.15073 26.57536 260.00 370.00 

L""W"::\lU 4 115.0000 41.23106 20.61553 80.00 160.00 

1'l)J 12 262.5000 125.34498 36.18398 80.00 440.00 

ANOYA 

Sum of Squares df Mean Square F Sig. 

Between Groups 139650.000 2 69825.000 18.943 0.001 

Within Groups 33175.000 9 3686.111 

Total 172825.000 11 

LSD 

Treatment Treatment Mean Difference Std. Error Sig. 

L""WU.~)J"1'l L",,'UJ'1n.:lm.:l 67.50000 42.93082 0.150 

L""W"::\jU 255.00000(*) 42.93082 0.000 

L",,'UJ'1n.:lm.:l L""WU.~)J"1'l -67.50000 42.93082 0.150 

L""W"::\lU 187.50000(*) 42.93082 0.002 

L""W"::\lU L""WU.~)J"1'l -255.00000(*) 42.93082 0.000 

L" ,,'UJ'1n.:l m.:l -187.50000(*) 42.93082 0.002 

*The mean difference is significant at the .01 level. 
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""l11~~ ~.6 ~f\ n111 Lrall1:;\fYn~i\ t1~'lIfm..Ihn ru'''l n l.tJ'W'~h~~~~l1tJ1'~1. ~L' ,,";~(hl~~i\"llJ L'" 

t"tJ One-way ANOVA 

N Mean Std. Deviation Std. Error Minimum Maximum 

L'l'I'W'LLi\lJ 
75 2.2665 1.29880 0.14997 0.65 7.09 

'!I'l"l 

L'!Il'I'U.J'n~m~ 73 2.5098 1.02214 0.11963 0.79 5.75 

L'!Il'Ibj'l'I~\IU 73 1.3664 0.79804 0.09340 0.05 4.32 

1"llJ 221 2.0495 1.16573 0.07842 0.05 7.09 

ANOVA 

Sum of Squares df Mean Square F Sig. 

Between Groups 53.059 2 26.530 23.519 0.000 

Within Groups 245.907 218 1.128 

Total 298.966 220 

LSD 

Treatment Treatment Mean Difference Std. Error Sig. 

L'!Il'Ibj'LLtUJ'!I'l"l L'!Il'I'U.J'mm~ -0.24329 0.17462 0.165 

L'!Il'Ibj'l'I~\IU 0.90007(*) 0.17462 0.000 

L'!Il'I'U.J'n~m~ L '!Il'I bj' LLftl.J'!I'l'l 0.24329 0.17462 0.165 

L'!Il'Ibj'l'I~\IU 1.14337(*) 0.17580 0.000 

L'!Il'Ibj'l'I~\IU L '!Il'Ibj'LLftl.J'!I'l"l -0.90007(*) 0.17462 0.000 

L'!Il'I'U.J'n~m~ -1.14337(*) 0.17580 0.000 

*The mean difference is significant at the .01 level. 
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1J1111~~ ~.7 ~"mf3L"'11~i'Yn~fln~·n}~tlhnru'1n1.u'hl~~nu1L;1~1Ukl~b~kl11tJ.rkl1.klL'1J1-nkl( 

'hli~fl1~L'lIlJ1t~tJ One-way ANOVA 

N Mean Std. Deviation Std. Error Minimum Maximum 

L'lIIJ1WUfl)./'lI1'l 75 0.2493 0.18094 0.02089 0.00 0.89 

L"IUJ'n~n1~ 75 0.4689 0.41723 0.04818 0.00 1.93 

L'lIIJ1WIJ1~\lU 72 0.1273 0.20835 0.02455 0.00 0.92 

~~ 222 0.2839 0.32126 0.02156 0.00 1.93 

AN OVA 

Sum of Squares df Mean Square F Sig. 

Between Groups 4.423 2 2.211 26.340 0.000 

Within Groups 18.387 219 0.084 

Total 22.809 221 

LSD 

Treatment Treatment Mean Difference Std. Error Sig. 

L'lIIJ1WUfl~'lI1IJ L'lIIJ1UJ'n~n1~ -0.2196(*) 0.03087 0.000 

L"IW"~\lU 0.1220(*) 0.03119 0.000 

L'lI"UJ'n~n1~ L'lI"WUfl)./'lI1IJ 0.2196(*) 0.03087 0.000 

L'lI"W"~\lU 0.3416(*) 0.03119 0.000 

L'lI"W"~\lU L'lI"WUfl~'lI1'l -0.1220(*) 0.03119 0.000 

L'lI"UJ'n~n1~ -0.3416(*) 0.03119 0.000 

*The mean difference is significant at the .01 level. 
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rw)1'1~~ ~.8 ~fl m11 L~1'1~~'Yn~~ t)~~tl~Un.J1 OJ, 1 n 'tU'tJj~~~~~U'Utj') ~'U1'1!J1''U't 'UL '''~'UfUj~~ 

~1~L'!l"Ll'I!J One-way ANOVA 

N Mean Std. Deviation Std. Error Minimum Maximum 

L'JI"~LL~l-J'!l1'l 74 0.2847 0.18336 0.02132 0.00 0.85 

L'!l,,'UJ'Ln~n1~ 75 0.5779 0.49328 0.05696 0.01 2.14 

L'!l"~"~\I'U 73 0.1374 0.20913 0.02448 0.00 0.92 

Ml-J 222 0.3353 0.37497 0.02517 0.00 2.14 

ANOVA 

Sum of Squares df Mean Square F Sig. 

Between Groups 7.463 2 3.731 34.612 0.000 

Within Groups 23.610 219 0.108 

Total 31.072 221 

LSD 

Treatment Treatment Mean Difference Std. Error Sig. 

L'!l"~LL~l-J'!l1'l L'!l,,'UJ'Ln~n1~ -0.29317(*) 0.05380 0.000 

L'!l"~"~\lU 0.14735(*) 0.05416 0.007 

L'!l,,'UJ'Ln~n1~ L'!l"~LL~l-J'!l1'l 0.29317(*) 0.05380 0.000 

L'''~''~\lU 0.44052(*) 0.05398 0.000 

L'!l"~"~\lU L'!l"~LL~l-J'!l1'l -0.14735(*) 0.05416 0.007 

L'!l,,'UJ'Ln~n1~ -0.44052(*) 0.05398 0.000 

*The mean difference is significant at the .01 level. 
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1J11rl~~ tJ.9 tJfln111LM1::\fYI1~t\~~"t1~ml-n(u'1nh/hl~L~flt1411nn1ffit1!Jt\fl1!J1uL"IJ1~U~~~ 

t\1l-JL"IJ1L"'!J Two-way ANOVA 

• ., ., - • N tJl~1cu'1ntuUjyjL~it1 Std. Deviation 4l1U'lU'lU,"fl.:J LnJfl1 n11Yl "'flfl.:J 

LlIlJ1'hlLLtUJ1I1'l 14.00 5 64.3580 9.62998 

28.00 5 53.8540 16.72088 

41.00 5 35.9660 23.64948 

54.00 5 36.8960 23.38754 

82.00 5 25.9080 22.03189 

112.00 5 9.3940 9.49781 

139.00 5 5.4100 5.83869 

166.00 5 9.4300 6.41388 

195.00 5 3.5860 3.09463 

221.00 5 3.1420 3.06422 

251 .00 5 0.6640 0.73204 

277.00 5 2.9360 2.78612 

307.00 5 2.5720 2.45334 

333.00 5 1.7980 2.65765 

362.00 5 0.7600 1.12383 

Total 75 17.1116 23.19380 

L"IJ1UJ'Ln.:Jn1.:J 14.00 5 72.9500 6.31121 

28.00 5 55.7260 17.11803 

41 .00 5 4'l~ 13.53086 

54.00 5 39.9240 24.30542 

82.00 5 30.9720 22.71221 

112.00 5 17.8300 15.16875 

139.00 5 19.6320 15.69281 

166.00 5 6.8360 4.92617 

195.00 5 15.2280 9.24375 

221.00 5 10.2660 6.15269 

251.00 5 8.8640 .,-
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I ~ 

eJfln1~Lfi\11::\f'Yn~~n;i"tl~mlJ1tlJ'1nl1J'hl;1L~~tlIil1nn1ffitl!J~fl1!Jl~L'!I"';~1fUj"'~ 

~1lJL""t~!J Two-way ANOVA (~tl) 

• .. ..... • N trnl'1tlJ.1n'1JUj~L~fltl Std. Deviation 1i11~'l~'lU~fl~LnI'YI'1n'1n'1"'fltl-1 

L",,'UJLn-1n1-1 277.00 5 3.9340 4.12191 

307.00 5 8.1720 8.62922 

333.00 5 5.7880 3.85123 

362.00 5 5.3980 6.65281 

Total 75 23.2705 23.80239 

L""Uj"::\jU 14.00 5 82.3340 9.67698 

28.00 5 65.5060 27.48252 

41.00 5 56.9840 18.84461 

54.00 5 48.5040 17.92063 

82.00 5 30.2400 9.31410 

112.00 5 25.4720 11.90558 

139.00 5 27.6740 13.12814 

166.00 5 22.6840 13.13444 

195.00 5 13.1240 9.50852 

221.00 5 10.5420 6.79402 

251.00 5 3.5080 2.59127 

277.00 5 1.8340 1.71362 

307.00 5 6.6680 10.29292 

333.00 5 1.0620 1.56685 

362.00 5 2.2400 2.20976 

Total 75 26.5584 27.47149 

Total 14.00 15 73.2140 11.06220 

28.00 15 58.3620 20.18336 

41.00 15 46.8293 19.81731 

54.00 15 41.7747 21.04089 

82.00 15 29.0400 17.78225 

112.00 15 17.5653 13.34956 
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1Jl111~~ rJ .9 r.Jfln1f)~~11:;l-f'Vl1~ftt);i'lltl~UnJ1CU'!l1nLtJ'W'~L~fltl'il1nn1nltl!Jfttn!JL'UL"'~'UfW',r~ 

ft1).JL'IIIJlL~tI Two-way ANOVA (IJltl) 

• ., ., ... • N t/i).J') CU.1 n LU bj~ L 14fltl Std. Deviation 'il1'UIlUIl'U14fl.:lLnJ'Vl1n1n1"'~tl.:l 

Total 139.00 15 17.5720 14.83686 

166.00 15 12.9833 10.93575 

195.00 15 10.6460 8.97073 

221.00 15 7.9833 6.26552 

251.00 15 4.3453 5.33452 

277.00 15 2.9013 2.94946 

307.00 15 5.8040 7.69835 

333.00 15 2.8827 3.40233 

362.00 15 2.7993 4.29075 

Total 225 22.3135 25.09176 

Type III Sum of Mean 

Source Squares df Square F Sig. 

Corrected Model 113129.057{a) 44 2571.115 16.588 0.000 

Intercept 112025.875 1 112025.875 722.734 0.000 

L'II"~'UfUj 3449.614 2 1724.807 11 .128 0.000 

• ., ., ... • 
'il1'U1l'UIlU14fl.:lLnJ'Vl'1 

106793.072 14 7628.077 49.212 0.000 
n1n1"'~tl.:l 

L'II"~'UfUj* 41'U1l'U1''U 
2886.372 28 103.085 0.899 I 

0 
0.665 ., ... 

14~.:I LnJ'Vl1n1n1 "'~tl.:l 

Error 27900.528 180 155.003 

Total 253055.460 225 

Corrected Total 141029.585 224 

a R Squared = .802 (Adjusted R Squared = 0.754) 
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~111~~ c.J. 1 0 c.Jfl mi3 Lrl11::lfY11~fl Ci~'IIfN~1U'lUnl L.LiUJ'!I1'l t UL'!I ~bJLn~m~L.Lfl::L'!I~1Jj"::\Iut U~ ~ 

~UL.Lfl::~~L.L~~L"U Two-way ANOVA 

~'!I"~U{Uj ~~ Mean Std. Deviation N 

L'!I"UJLn~n1~ ~~H1U 25.4000 21.49836 30 

~~~U 17.5000 12.96362 10 

Total 23.4250 19.86091 40 

~ '!I" 1Jj "::\lU ~~H1U 26.7867 21.23562 30 

~~~U 30.5000 19.78355 10 

Total 27.7150 20.69529 40 

Total ~~1tlU 26.0933 21.19707 60 

~~~U 24.0000 17.59186 20 

Total 25.5700 20.26888 80 

Type III 

Sum of Mean 

Source Squares df Square F Sig. 

Corrected Model 939.573(a) 3 313.191 0.755 0.523 

Intercept 37640.131 1 37640.131 90.769 0.000 

L'!I"~U{Uj 776.161 1 776.161 1.872 0.175 

~~ 65.731 1 65.731 0.159 0.692 

L'!I"~U{Uj * ~~ 505.761 1 505.761 1.220 0.2~ 1 

Error 31515.795 76 414.682 
~, 

Total 84761.360 80 

Corrected Total 32455.368 79 

a R Squared = .029 (Adjusted R Squared = -0.009) 
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l'l1""~~ ~ . 11 ~flmilL"'''''::i'Y11~~(1~'f)~tl1~1t1J'1n1uW~QnU;.tlH'' (%) 1UL'IIl'lb.J1n~m~LLfl::bj 

l'l::\lUL~tJ Hest 

L'IIl'l~UfUj N Mean Std. Deviation Std. Error Mean 

'l~~U 40 0.2285 0.23315 0.03686 

'l'JLLt\'~ 40 0.8355 0.25487 0.04030 

t-test 

Levene's Test 

for Equality of t-test for Equality of Means 

Variances 

Sig. Mean Std. Error 
F Sig. t df 

(2-tailed) Difference Difference 

Equal variances 
0.217 0.642 -11.114 78 0.000 -0.60700 0.05462 

assumed 

Equal variances 
-11.114 77. 0.000 -0.60700 0.05462 

not assumed 
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1J\')1'N~ ~ .12 ~fln111 L"'11::\f'Y11~~C1~·!It},nJ1~1cu'1 n LtJUJ~~ntJ1Ln"'''fl~~u.~~''1,)~1~u.II~u.fl::~ 

U.~~"1,) ~1~~,)~ L \l1::tJtJUL') 1'\~1flfl~ tlltJ t -test 

,UII~U.~~"1'1 N Mean Std. Deviation Std. Error Mean 

~u.~~"1'ln1~ 
5 0.02240 0.004037 0.001806 

U.II~ 

~LL~~"1'ln1~ 
5 0.03320 0.010569 0.004727 

I 

~'l~ 

t-test 

Levene's Test 

for Equality of t-test for Equality of Means 

Variances 

Sig. Mean Std. Error 
F Sig. t df 

(2-tailed) Difference Difference 

Equal variances 
3.127 0.115 -2.135 8 0.065 -0.010800 0.005060 

assumed 

Equal variances 
-2.135 5.143 0.084 -0.010800 0.005060 

not assumed 
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