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Comparative anatomy and ecology of the threatened plant 

genus Drosera L. (Droseraceae) in Ubon Ratchathani University 
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n 

n1tJi.f11fii"'1?1VliL U~tl'lJ L Vi tl1J LL~ ~tkJ l"'i'Vltl1"ll 8'1Yi"tl?l f1~\leJn'U'J1 tJ 
' 

( 1'lii'VIm~J1~1'1) 1 'U1l'VI1i'Vltl1~ tJ8'Um1"tlu1U • 
1~?1Lfl1.:~nT~1-:ijtJ 1435 'Vlu1-:ijt~'VIu11'VIll 

' 
... 0 

'Vl 'Vl1.:11'LI 
- .ca. 6"c:!l <C:It. t( oiCIIo .., .:=1 

.f11fld"tl11'Vltl1f'11?1Vl1"tl1.n1~ flru::1'Vltl11"11?1Vl11l'VI11'Vltl1~tJ8'U~11"tl51'U 
' 

Vl~1fi1J 2554 - Vl~1fi1J 2555 1'J:U 12 L~8'U • • 

~11ru1mu?lm'l\18m.h1tJ (Orosera L.) Ltl'U'Vi"tl~1J~nn'ULL1l~'l (insectivorous herbs) ' . 
"ll'U1~L~n 1 'U L~tJ.:t LL 'U'U?Ir;r'U L 1 tJ'U'VI~m tlu m~\1 mL 'U'U n'VIm'U~8u~i119imJ'tJ nfl~1l'VI'U1 LL tiuri1'VI-r'U..ij'U • • • 
LL:u~.:~ il-d8~8mL'U'Um~\lmL~~~8n?l:u'U1t~h V'll"' vi'1 1~niltl1:::u1ru 110 "tlii~ ?hu1 'VIt;um::\11tJ~ufi 

• \J "' , 

8tJ't 'ULLU'U'Vl1U88?1LV11L~tJLL~ ~ij1~LL~'U~ ri1'VI-r'UU1~ L 'Vll"'1 'VltJi111tJ'l1'U~'U L -w tJ-:1 3 "llii ~ Lvh,!'U 
'IJ 

(Larsen, 1987) 1~LLrl \18m.b1tJ (0. burmanii Vahl) 'VIc.n~J1~1.:1 (0. indica L.) LL~::\l~J1 
(0. pel toto Sm.) i1?111~flru'Vl1'ltl1 ~.:~1'1111tJ11 'VltJLL~~I'l111tl1~'UU1'U~?I1'UtJ11l11 i~m~181n11 
li\m)m?I'U LLnVl8'l:U1'\J LL~::mnmnif8u1~ (.n1fli"tl1L.n61'tl~~n'I11"11?1VJi lJ~'i15:u'VI1i'VltJ1~CJ1l~~"' 
2543) '\JeJ f1\11 nilti'.:~ii tJ1ltJ1:U1U~ m U'\J 1lYth::~'U L ~8fi'J 11! ?11 tJ '111! LL~ ~il'U1'1"tlii ~ffi i?f1'1J"ll8'lci' 1 (;)'\J 

'IJ 

"'~~?t1l1'1J81'VI11'Un1~an~1v 

\11nm1tl1::Li1'1J?tm'IJ.n1~~11ru 1m u\1\1\l'IJ'IJ"llmtli~ L 'Vll"'1 'Vltl V'I'U11Yi'tl?tn~\18m.i11tJ~'~ 3 . ' 
"tlU~ -:ij'~eJtJL'\Jf1"1JYi"tl~~nflnfl11l (threatened plant) LL~::il?lm'IJ~Ltl'UYi"tl'VI1tJ1n (rare species) 

'U , '\J , 

~ij L "ll\91 n11n1::\l1tJ~'\JBf111'1 LLI'i L tl'IJYi"lJn~ L~ tl1~{;)mmi'l tl1::'U'Ui1L 11"1~ L U11::'U1'1"llel'I~'U~:ff'ULLu~ • .,'IJ 

Vl11Jn~m~ ~'li11~~'Ufl1 11! L~ tl'l l'i8n11~~~-:t"ll eJ·:r:iJ1'1J1'\JU1::'!11 m 1 'U ~'\J.yj8 ~Vl11J5111l"tl1~ LL~~ij ., 'IJ 'IJ 

L8fi1?1 L tl'IJYi"llffin~?ln '~'IJB (vulnerable) Hil. '\J8'U1f1Vl L ~8'1\l1fi~'UeJ1PltJ~nvhmtJ'VI~8L tl~tJ'U '\Jo~ '\ '\J 

?l.f11~1tl (http://chm-thai.onep.go.th/chm/Dry/bdd _plant01.html, 2553 LL~~ 5i'"ll-irtJ Gtu~ 

?I'll, 2548) \l1n-ifa1l~ m1ri111\l~11ru 1if L ~m~u~~r5-:ij t~1vl-r'U'Vl'IJ?I,r'U?I'IJ'IJ'l1'1Ji-:ij' tJ\l1n Lfl1'1m1 
, '\J \J , • 

vi1'1JoU11'lri~tl1w.~'IJu111l "ll8.:Jnm?i.:~L?I~:um11-:ij'tJi 1l'VI1i'VltJ1~tJ8'U~11"tl51U tli::-:ii'1ti.:J'Utl1~ll1ru 
' ' ' 

2553 L~eJ.:Jfl111l'VImn'VImtJ"ll8-:t~11ru1if~'U"1'11'U1l'VI11'Vltl1r;rtJa'U~11"tltni11~tJ~~ 1 ,!'\J ~'UYi"tl 
' 

fl'ULL1l~'l?lf1~~'lf1"11~'11 '\JL"lJVl~'\J~n11~f1~1LL~::th~'IL~:U"lleJ-:11J'VI1i'Vltl1r;r tJ -:iJ1'1J1'\J 2 "tlU~ 1~LLrl 
' 

\l8ntb1tJ LL~::V!m~J1~1.:~ 1~tJ~'U11~'\JeJ1~tJ'VImtJLL ,.,.:~rhr;r.:~iim1tl-r'Utl1'1~'\J~ LL~~ Ln~m1L tl~ tJ'\J 
' 

?l.f11~ 1 UeJ ~1'111~ L ~1 ~'l,r'U'VI1 f1 1l.]ij n11~ f1'1111-:ij' tl'Vl1'1ii'Ji'Vl tJ1 L :a.:~~'\J~ L ~8LVl~tJ1J~~81lri1'VI-r'U n11 

-:ij~m1'Vl-r~mm'Vi"tl'VI1tl1nl'i81 tJ1 'U8'\J 1f1Vl nffi8 m?t?l.:~~tl1~"tl1 m'Vi"tl~.:~?lv'l"tlU~\1~~ ~-:il 1'U1'\J~.:~1 tl 
'IJ 

\l1f1~'\J~"ll8'11J'VI1i'VItJ1~ tl.f11 tJ 1 'U1~ tJ ~ L 1mel'IJ 1n~ ~.:1-:iJ 1 L U'\J 8 ~1'1 ~'I~~ 8'1~1 L ti'IJ fi11~ f1~11-:ij' tJ 

L Yl81 m~1l1~'leJ'lflfld11l~ri1Aru'V11'1ihi'Vl tJ1 fl11fl1~\11tl~'\JB Lb~~iiL d l"'i'VItl1 ri1'VI-r'U'J1'1 Lb~'U~WJ'\J1 
'IJ ~ • 

LL":::fl'IJ -rn,;fl11l.I'V1~1 n'VI~ 1 tJ'Vl1'1=ii1 .n1~"11m~~·H1.1 1~'VI1 CJ1 n?tn"~.!l n" 111 ~Ln~n'll'l:: LCJ'llu!;'l.:~?l~n 
• 'I " , 

1~muvn~ 1 '\JL "ll\9l~'\J~"ll8-:tl.I'VI11'VI tJ1r;rtJ8'Um1"tlu1iil'ia 1 'lJ • 



• 

... ..., .. 
llVI11vtm~EJB'IJ~11"1l5Tu • 
2. L ~vPim~1"'fl'I~HU~Vl1·:l'uL 11ilJVIE.l1"1Jv~Yh~~~~vmh1EJ1 'Ui{'U~~h~ ~ "llv~ 
llVI1ivtm"'EJB'IJ~11"1l5TU "'1V1-r'U 1-ffL tl'Uivll~ 1 'Un11n1111~ LL~'Uv'U-rn,;l1''Ui5Yl"llVI1mn , ..... ' ' 

Q...tC:IO Q. A.CV 

15mL'IJ'IJn'l':i1~EJ 

1fi~1LthJn11Jit~tl1~f1v'IJ~1EJ 3 l'lv'IJVI"'f1 v\~d 
d 4 0 ~ dd 

~EnJn 1 m1L~vmL~~mV!'IJI'lV'I'Uvtlilm~n 

1. Pin'ei-1~1B~1~V'11'Hu1l1LL,X'I"Ilv'IYi"ll~n~~-vm.l11EJ~1nvH~5.t1ru'flYi"ll .fl1fl1"1l1 • 
ct. .-d. c:~~. .. c:~~. Cl.l oiiClll d ~ V Jf II 

"JVI EJ11il1~\JI1"1l1.fl1V'I flru~"JVIE.l11il1~1'11 lJVI11Vl~J1~E.JeJ'Um1"1l51'U L V'IVLf1'1J"1Jvll~ L 'Uv'IIPI'U . ~ 

L~ EJ1 n'IJ"' n'el'ru~vt1~~ru~1'U1vtEJ1 "li1 .:~ L 1~1-v-v n\11 an LL~~~m'IJ~V'I'IJ~1 a ~1~Yi"ll.n1v 1 'U ... 
llVI11vtm"'v 

2. mmn1fi~'U1ll L ~-vrl111~~'Uvh 'UllVI11vt v1"' EJ~V'I'IJ m1 m~~1 vl1''UG"Ile:J'1Yi"ll~~ mh1 • 
3. £'illL~tlnLL~~rl1V!'UI'l~'U~"ii1f1ie:J 2 rl1VI-r'Uvh1~mmE.l'IJLViEJ'Un1EJJ.fl1fllil1G11Pl{LL~~ • 

UL11ilivtm-s~w:I1.:~~'U~ 2 LLvi.:~ Fia 'U~L1ruth~.:~L~ll~vvi.'U~.fl1V'Ili'S'Sll"ll1~ LL~~'IJ~L1ruL"IliPI 
~ 

... ..I... 0 ..., 

f11'Siilf1'ei-1VIV'I"Ilf11~'1flf1flf1fl1ll 
~ . 

4. ?ilJ11'1LLtl~~~1ti~1'1"1J'U11'1 2 X 2 LlJ\PI) ..S1'U1'Uvt'U~~~ 10 LLU~'IL'ULL~~~LLU~~ • 
LL'li.:~LU'ULLtl~~Eiav"ll'U11'1 20 x 20 'l:lll. ~1n,r'U~'I~1Lti'Um1Pim~nvi~IPIB'U~ 2 ~a1tl 

.&:/~- -. _. ..... -
~fJU'V/ 2 lilf1'el-1~f1~ru~mm.n1fl!il1G11Pl'SLL~~'UL11il'JVIEJ1 

l'lti'U~ 2.1 Pim:nmvJfl1fllil1~1Pl{ Lfl'IJ~1v~1~Yl"ll~1n~.:~~ti'I~'Uvh'ULLtl~.:~Pim~n LL~~ 
LLU'ILU'U 2 ?i'J'U v~~.n 

2.1.1 £'i1'ULL'Sf1U1Yl'llG11'lll1-rn~1~.fl1V'IL 11 'ULLtl~nmm~ 70% L~aPin~1 
mv1.n1fllil1~1PliLtl~EJ'IJLYiEJ'IJ ~1nifim1~an~11 'U LL~~cJBll~1EJ~'I:I1Vh1U'U (safranin) 

1 'ULLtl~ n tJ ~v"' '\11 mr'U~'I'I11G1L~ v1Yi1m tli Lfi'S1~~~~Vl1'1 f11 EJJ.fl1fllil1~ 1Pli"ii1 nGi tl'l 

'l~Vl'S'S!i!l.hL 'IJ'IJ 1-ff LLG1'1 LL~ ~ ri1 EJ.fl1V'I~.fl1PIJ"Il1JVI EJ11il1~1'1{"lj1fl1V'I flru~ivtm lil1~ 1'1 { 

llVI1JVIEJ1"'E.lt!'U~'S1"1l51U , 
2. 1.2 £'i1'U.yjG1t!~U1~1t1~1.:JYi"llllTe)~LL,X~ vl1LU'UV'I'S1ruLl1eJ1~B.:JIPI1llVI~n 

~1 n~ LL~~'I11~1ti~1.:JV'I'S'Sru 1l1el'1~B.:J Lfl'IJ 11~~~5firu'f1Yl"ll .fl1PIJ"IJ1JVIEJ11il1~1Pl{ 



.:=I -=1 v 4 .Q. 

IPI'El'U'Vl 2.2 !31f1~1flm;ru:::'V11.:J'WL1f'11'V1CJ1 

. 

- ~f1~11iJ1'U1'U"l.lfl.:JtJ~:::"l.11moW"l.lfl'ULUJfl.:J~.:J 2 "l.J'ij~ \9J'EJ'V!'Li1CJ~1J.yi 
1~ CJ m~tiulii'11..111..1oW"l.1~1 mL tl£~.:~911 B ~ 1.:1 ~fl c.Jvi11.:1 H~ 1 niPIB\.Ivi 1 

- cl1~1~~1..1~ ~hf1 ~1 :::~1"111:1.161~1 L61:WB"l.la-:~"1.1ij ~ (species 
Q .c11Jt I d.Qcr I 

evenness) LLfl:::f111:W:IJ1f1"1.11..1~ (species richness) 'V'I"l.l'V'I'Wfl1-:I'V1LI'l'U ~\9\'El~ 

11JLLtlfl.:~L~CJ1nu.W"l.ln1JLL:wfl.:~~-:~61fl-:~"1.1-w~ 1~CJIP1~1~~:::'4~'El1'Vlm!311611'li"l.lfl.:~ 
.W"l.lvi'V'Iu 'V'I~B:w~.:~ diu L U1..1~1B~1-:~'V'I~~u.~1~ LL ~An 1..1~~o.tl rua/I.W"1.1.n1f11"1.11 
~ .. ., 
1'V1CJ1!311611Pl~"ll1.fl1'V'I 

- u'WVin.Ua:wl;l~.:~tlnflfl:W~1~'WLLfl:::L~a1..1CJa~~1..1 1m 1JLL\9ll;l:::LL tll;l.:~ " , 
~1mh.:~"l.Ja.:J~.:J61a.:J~'Wvi1Pl1:W61Lf1fl"l.la.:J 61:WI'i'n~ ~"1.11-:JPl (2550) ~.:~d 

thumm 

{1Jerun3 ~1u~1:w.Uv:wflm~i~CJ 1Lfl~1:::~t:-Jfl LL(;l:::L~CJ1..1~1CJ-:~1'Uuuu61:wu~cl 
" " 

e.JflnT~1~v/.nafluwu 

m~1..ij'CJL1Jf1#\!d'V'I'UoW"lffl1JLL:Wl;l.:J61nfl ~a n·th1CJ (Orosera) L\.IL "l.ll'l~'W~f11~~n~1LLfl:::th , 
vr.:~L~:W"l.la.:J:W'VI1l'V1CJ1~CJ'EJ'Ufl~1"1.1o1ii ,]'11..111..1 2 "lfil~ flfl ( 1) ~amh1CJ 'VI~'El 0. burmanii Lbfl::: (2) • 
'V!CJ1~J1R'1.:~ 'VI~fl 0. indica ';J1f1n1CJl.fl1fl!311611Pli~1L'U"l.la.:J';Jfln'th1mLfl:::vrm~J1fi'1-:~i1~m~N:::~ 
L vrilB\.In\.1 fiB < 1) ~tl~1-:~"l.Ja.:~L'Il(;l(;l11JL-d'm~B~1..1~11 u~1'U'U1JLL£~:::~11..1~1-:~L u1..1~tl~L vr~CJ:w~1Je!1~'W5.:~ 

" " 
vrmvr~CJ:W (2) tl1nL'ULU'WLL'U'ULL'El1..1fl:WflL'I!~n LLl;l::: (3) ffi'Vl~Lfl:WLL'U'U"l.l'W\91B:w 

il L1 !3ll'Vl mm~ m:::';J1 CJ~\.ItJ"l.l B.:J~ a mb1 mLfl:::vtCJ 1 ~J1fi'1-:~vi'V'Iu 1 'W:Wvt11'Vl CJ 1~ CJ B'Ufl ~1"lfo1ii , . 
'V'I'U 1~~1 hJ'l. 'W'U~L1ru~.:~vr~11~-:~LLfl:::L U1..1~1..1'V1~1CJ illB L tl~CJ'UL VJCJ'Uf111:Wvtmnvrm CJ'V11.:J:g1.fl1'V'I~:::~u 
"lf'ij~11Jtl~:::L~1J"l.l'El.:Jf111:W:W1f1"lfil~ (richness) LLfl:::f111:W61~1L61:Wa (evenness) "l.l'El.:JLLtll;l.:J~n~1vi1 
(~1JviC'lnf1f1f11:W.U1.:Jvt'Wfl.:J~L~:W) n'ULLtlfl.:J~f1~1~ 2 (~'W~U1o~~:W"lf1~LlJC'lnf1nR1:Wvt~.:I611..11:Wfh:n 

~ , ~ , 
f1fl1.:1) 'V'I'Ul1Lbtlfl.:J~f1'1~1vi 2 llfl11:W:IJ1f1"lfil~LL(;l:::fl11:W61~1L61:Wa61.:Jf1l1Lbtlfl.:J~f1~1~ 2 ;.:Jf1~11L~l1 

" 
u~nrutl1Vt~-:li;1'U1l.ln'l41nl;l1-:iilfl11l.l:ct''Ufl.:J"l.lfl.:J1:::uuuL1!3l:W1nn11vr~ai1fl11:WL~CJ.:~\91Bn1~~:w61(;l1CJL~ 



1~1-3m11~~ "m~1fl1fWl1(;1(;l{L'lJ~~uLVi~uLL"~-uL1f'l1vtm'lle:J-3Yi"ll(;1n"~e:JmJ-:n~ (1-3~'V1~1~ • 
th•11-3) 1'U:W'VI11vtm~~e:J'U"':i1"1!i)1.U" m~~'lJf11'){;1'\J'lJ{;1'U'U~1nvt'U1~~'V!ti11'VIl.i U1~-,l'1tl-3UU1~:U1W . ' . 
2554 1~(;1L~1-3f1111~~ 14351~~m~~'lle:J'lle:Ju~w:w1 w 1e:Jm{;1if " . 

'lle:J"iie:J'U ~ru~ru~1vt~1f'l1{;1(;1{ LL"~:W'VI11mn~ ~e:JU"':i1"1!TI1.U ~Ltm ~e:J(;1m'U~LL"~eh'U1 ~ • • 
m1:w(;1~~·:m 1 'Uf111~1 L il'Um':i"iie:J-3Lm-3m'i~'Ua1L ~~mb-3~1 ~~ • 

( 
~"li1~f'l1(;1m1~11V ~1. "lie:J~'Viv ti'rusn hVi 
" 

~1'VIti11~1-3m'i 



'U'Vll;l'j'\.J~u~vn'j . " d 0 

'U'Vl'Vl 1 'U 'V1 '1..11 
.c:J oCII.CV.J.c:J II' 

'U'Vl'Vl 2 -!11'U'J"iltl'V1Lf1tl'J"ll€l.:J 
0 

u'VlVi 3 :=j5~1LU'I.Jf11'j1:5'tJ 
0 

'U 'V1 Vi 4 eJ (;I f11 'j1 :5' tJ 

'U'Vl~ 5 l;l~ULL(;I:::€li1'\.J'j1tJCJ(;I 
., "" 

Le:Jf11;'11'je:J1-:Je:J.:J 

fl1fle.J'U'Jf1 
II' I 4 I I I .J'd I Q. 

f) "lle:Jl.J(;I fld 11J'VI'U1 LL 'U'U"ll €1-:J'V'l"l!i;l f1(;1 "iJ €l f1'\J'J 1 tJ \91 €l'VI'U'J tl'V'l'U'Vl'j:::'VI'J1-:J'IJ'j'L 'J W " . ., "' "' "ll1-:J'VI'U€l.:Je:JL"il11LL(;I:::I;l'U11Jmnn"'1.:~ 

'j1tJ\11'Uf11'jL1'U 'j~I;'1Lfl'j.:Jf11'j1:5'tJ 1435 'YJ'U1:5't~'V11i'11 'VIli 

• 

f) 

1 

4 

6 

8 

15 

16 

17 

18 

19 



• 

. 
oct 

'U'VI'VI 1 
0 

'U'VI'U1 

'V'l'f'Hu1mu?ffl6'1\leJmJ-;nCJ (Drosera L.) Lth.JYl"l!Gi'116'1flfh.JLL116'1~ (insectivorous herbs) • • 
"ll'U1~b~fl 1 'U b~CJ~ bL 'U'U?f~'U L 1 CJ'UVi~m tlum:::\1 fiLL 'U'U m'lm'UsifeJ'U~lJ~€111Uflfi6'111'VI'U1 LL ti'U~1'VI-r'U~'U • • • 
LL116'1~ iJ"lla~amLuum:::\lmL6'1:::~an?t11u'HuLvH•1 vi'1 16'1ni1tl1:::111ru 110 "llil~ ~1u1'VIrum:::\11EJ~ufi , '\1 .., , 

eJCJL 'ULW'UV11tlaa?ILI'l'H~ CJLLm:\l'J~LLG'I'U~ ~1'VI-r'Utl1::: L Vlri1 Vl CJlJ11CJ~1'U'V'l'U L V1 CJ~ 3 "llil~ b vhtTu 
~ v v 

(Larsen, 1987) 1~Lbn "il€lfl'th1CJ (0. burmanii Vahl) 'VICJ1~'lh9'1.:~ (0. indica L.) bb6'1:::1J~'l11 

(0. pel toto Sm.) lJG'l11'V'lfJt:l..!Vl1~CJ1 ~~~111CJ11 VlCJLb6'1:::~h~1CJ1~'U-U'1'UB?f1'UU11111 -ff-rm~nmm1 
l'i'uel'm?tu LLnVIa~111'U LLG'I:::nmmn~au 1~ (fl1fll"ll1Lfl~"ll'V'lqn~r~1G'll'li 3J6'1il511'VI11Vlm~m.J~~6'1. 
2543) uan"il1nllci~ilCJ11'l11111tl6'1mtlu1~tl1:::~uL~afl1111G'l1CJ~111 LL6'1:::i1u1~"llil~ffioff~1'U'lla~~1~'U 

'IJ 

G'l~~G'l11 1 um'VI11un1~Bn~1CJ <111\JU Lfl~1'\J1 LLG'I::: LLn1 a~11Fl~"ll1fl1, 2556) • 
"il1nm1tl1:::Lilu?tm'Ufl1'V'l'V'l11ru 1m u-\J"iJ"iJ'\Ju'lla~tl1::: L Vlr~1 VlCJ 'V'l'U'.hYl"ll?tn6'1"iJan\J11CJ~~ 3 • • 

"llil~ ~~eJCJb 'Umi11Yl"ll~tlflflflfl111 (threatened plant) Lb6'1:::iJG'lm'U:::btl'UYl"ll'VI1CJ1fl (rare species) 
\I , '\J , 

~iJL 'lll'lfl11m:::"il1CJ~'UBfll1'1 LL~ L tl'UYl"lln~ L~ CJ1~~ a~m;l CJ1:::uuilL 1r1~ L U11::1'U1~'llfl~~'U~~'ULLu::: 
' "I~ 

1'1111n~fl16'1 i5~i11:::~'Ufl1111 L~ CJ~ ~flfl116'1~ 6'1-!l'll€1-:J-;11'U'J'Utl1:::"!!1 m1 'U~'U~€1 ~1'1111'51111"1!191 LLG'I:::iJ "1., ~ 

1am?f L U'UYl"llvflnGi'G'lru~ufi (vulnerable) 1~ 'Ufl'U1fll'l L -da-:J"il1fl~'Um ;\c.Jtl nvhmc.J'VI~m tl~CJ'U 
\1.., , '\1 

?ffl1'V'lltJ (http://chm-thai.onep.go.th/chm/Dry/bdd _plantOl.html, 2553 LLG'I::: 'Bl"!lotlCJ ~'U9i 

G'l'll, 2548) "il1n-b'a116'1 f111~111"il'V'l11ru 1~ L da.:~~u~~i~ CJ 1~-ru'VluG'l'I!'UG'l'U'U-!11'Ui~ CJ"il1flLfl1-:Jfl11 , \1 \1 , , 

v11uu11-!!Fl6'1tl1'~uu1111 'lla-:Jna~~'~Lii'l~11m11~EJ., 11'VI1i'VlEJ1~EJau6'111"lloTu tl1:::-;l1u-:Jutl1:::111ru • • • 
2553 L~B~fl"l1:WV!t;'11flV!mEJ'llB~'I"l'J'Jru 1~~'U~1~ 1 'U:WVI11'V1EJ1~ m:l1Jl;'l'5"1"lln1'u 'J:::EJ:::~ 1 ,!'U 'V'l'UYl"ll • 
fl'UbL116'1-!I?ffl6'1~-!!fl6l11~-!!1'UL'lJ~~'U~fl11flifl~1bb6'1:::th~'lb~11"ll€1'111'VI1i'VlCJ1~CJ ';)1'U1'U 2 "11\l~ 1~LLtl • 
"il€lntb1CJ LL6'1:::'VICJ1~'lh.lJ1.:JL~CJ'V'l'U';h~'U€11;\CJ'V16'11CJLLvl'lfh~'llJfl11tl-rutJ~~~'U~LL6'1:::Ln~fl11LU~CJ'U 
G'lfl1'V'l1 tlath'I11~L ~1 ~.:!tT'UVi1fl hJiJm1flifl~1i~CJ'V11..:J"il11VlCJ1L ~'I~'U~L ~flLI'l~CJl.J'V'l~€111ri1'VI-r'Ufl11 
~~ fl11Vl-r'V'l CJ1mYl"li'V11CJ1fl~a1 tJ1 ua'U1fl \'1 fiffiamii'IG'l.:~~,_h:::"l!1 mYl"l!~~G'leJ~"llil~"il:::6'1~-;11'U1'U6'1'11 tl 

'IJ 

"il1fl~'U~"ll€1'111'VI1iVlCJ 1~ CJfl1 tJ1 'U1::: CJ::: L 16'11el'U 1nGi' ~1'VI-r'U 01111-!1 LL~'U~~'U1LL6'1:::€1'U -rmim111 • 
'VI6'11fl'VI6'11CJ'V11-:J"il1fl1'V'l"lla.:~'V'l11ru 1~vn CJ1nG'l fl6'1~'~ n6l111 ~Ln~tl1::: LCJ"l!UG'l.:J?f~ 1~CJ Lu'V'l1::: 1 'UL "lll'l~'U~ . ~ . 
"lla.:~11'V111Vlm~ EJaum1"1loTu~a1 tl • 



.. 

2 

1.2 1~qth~~.:JA'tlt~.:Jm-a1~a 

1. L -vlt~ L tl~ vu L Vi vu" n~ru~'VI1.:! m vin1~P11 G1W~ fl. 'U'lle:J.:!~"ll rhJ LLlJ~.:!G1 ~~ "ii am.i--.n v1 '\J 

l.l'VI11'VIm"v~u~11"1lu1il 

2. L -vl e:1~n~1 "n~ru~V11.:~iiL 1 Pli'VI m'll a.:~~"1!G1 n~ "ii e:J m.h 1 v 1 '\J~'\J~'lle:J.:!lJ'VI11'VIv1" v , 
e:J'Um1"1lu1il G11'V!~'U 1 iL U'\JoDe:JlJ~ 1 '1Jf111f11111.:!LLt:J'\Je:J'IJ~n~TI''IJ5~"1!'V!1mn91e:J1 tJ , \J , , 

1.3 th::1a"llu~R1~-jT;~:::1~i'u 
f111Lt:Jtl LL 'Y'l~~11lJ-ri:~1LLfiun ~f1~1 'U~mm Lb~~'VItbtJ.:i1'\J 1 '\JlJ'VI11'VIV1"tl b ~e:l L ~'VI11'Ui1.:i~tUI•h , , . 

'lJ e:J.:!'VI~'Y'l t.J 1 m~"1l'V!1 v1 n 1 'IJ~'IJvilJ'VI11'VIv1" Ve:J'U~ 11"1lu1il • 

~ U dJ/ I AU ( oJ If AOI T II Jl 
1.4 1J"ii"iitJVILeltl~tlf11'a1"iiEJ tluf1-aWf11'a1"iiEJ, Lfl'a.:J~~1.:J'W1.1;i11.1 ,~,) 

• Q 

1) U"ii~V~i1e:J~bb~1 , 
G11'H~iJLL~~e:JtJ mru~'IJ~1'\J L '\J~e:J-:JtJn'lfoim1 

• "' d.J 

2) iJ"ii~vvi~t~.:~m':iL~lJ 
G111 L~iJ LL~::: ~tJ mru f111'VI~" mvili11 L 'Y'l1~ 9) e:Jtli:ju1i f111 

1. 'V!:U1~fh1'Yi~m.J 

1. fhri1EJLe:lf1G11~ A4 (eJWI11 0.5 '\.J1'VI/LL~'\J li11'1J1'\J 1,000 Lb~'\J) 

2. fi1W~11"ii1L~11:::~1911a~1.:~~'1J"ii1n~ru:::Ln~mP11G1W~i 

2. 'V!:U1~fh1~~ • 
1. fi1,j'1lJ'\J L '\Jf111tle:Jf1G1Tn"ii 11-:!Lbtl~-:J LL~:::Ln'U\911e:J~1-:J'Y'l11tu 1~ 
(LO~Velm1 500 '-JTVI/L~e:l'\J li11'1J1'\J 7 L~e:J'\J) 
2. fi11'G1~G1'1un-:~1'1J , 

- fi1m:::m~ A4 (eJW~11 100 '\.J1'VIhl.l li11'1J1'\J 8 ~lJ) 

3. fi11'G1~1'VIV1P11G1W~TI'\Jf11':i~n~1'VI1.:~i1L1P11'VImLL":::"n~ru:::mv1n1~ , .. 
P11G1Wi1 

- fi1fG1~LL~~?I11LfliJVhtJl)'lfoi fl11f11tJifl1~P11G1W~iLL~:::ijL 1Pli'VIm L -d'IJ 

LLe:l~f1e:JFJe:l~ 1111!~'\J ~111!1Yh1i1'1J ~YhG1~f1~'\J~ 'Y'l1':i1Yl'IJ ?11"~LL~:::LL~'IJ?I1~~ 

'll1~~a-:~19i'1e:J~1.:~ fi-:J L~tJlJ LL~:::n"a.:J1G1\9i'·:m~1-:J~'\J LU'IJ~'IJ , 
- fi11?t~e:JtlmruLnuLL~~er\1119i'1a~1.:~'Y'l11ru 1~ L -d'IJ L ;ue:1n m1 1m\91\11~.:~ , , 
m~~1~'V!U.:J~e:J~lJ~ f11':i'U1 ri1'1JeJ"m 1"tl LL":::m:::\111~fln~n LU'\J~'\J , , , 

,j 11.111.1 L~ 1.1 

(U1'VI) 

3,700 

500 

3,200 

41,300 

3,500 

800 

37,000 



do a.u doc:::.u 
1.5 "cl::t~::L 'U'I1'VI'VI101".111\Itl LL~::t=~tn'U'VI'VI111\Itl 

\Jl(;nfllJ 2554 - \Pl~1fllJ 2555 (1'llJ 12 L~el'U) . ' ' .c:~~o-cv -. ~ Q Q.f d 

~m'U'Vl'Vl1'l"iltl flru::1'Vlti11"11~\Pl1 lJV!1'l'Vltl1~tleJ'U~11"llli1'U 

1. nTn\Pl1tJlJ~1'U1~tJ/'Vl'U'Vl1'UPimn 

LeJn~1'j 

2. Pin~1~1eJ~1~~'j'jflJUJLL~~ ~1'j1"iJ 
.f d • .f d~ 'l 
~'U'Vl LL~::nTVI'U~~'U'Vlrtn~1 ~'U 

lJVI11'VltJ1~tl 

3. ~1L'il'U~1'U1~tJ/Ln'UoffeJlJfl 
" 

3.111~bbtlf!~~1eJ~1~ 

3.2 tn'U~·:m~1~1'ULLtlfi~Pin~1 u'U'Vin 

"!i'eJl,Jfl vhtl~lliim'j'Vl1~n1t11mfl 
~ .. .. 

l"l1~\Pl1LLfi::'UL1!"l'l'Vltl1 

' 

U 2554 (L~eJ'U) 

3 

U 2555 (L~eJ'U) 



.cl 
'U'VI'VI 2 

"" "' "" ~ "" ~I "" .J .., 'i "' 'I d 'I "' 
fi1'H'1m~1'Vl1.:!(;11'Ufl1trlfl11'1Pl1~W11"1.1ti.:J'Vl"llb u'Ufl11Plfl~1bfiE.J1fi'U ~l'l';i.:J6111.:J.f11E.J ~ '\J'ij.:J LL?l(;l.:J ~VI 

L ~'Uii.:~c;l n~ru~ 1m.:~?I~1.:J1~vi'u Llijfl~ LLfl~ L ~m~a L ~tJ.:J'il1fiL'ijfl~ LLfl~ L ~aL~aYl"lli1c;ln~ru~L 'tl.:~l'lru.fi1'Vl • 
fl.:!~ LLf!~iJn1~-ru ~h'15'Vl~~ di(;l'il1fl fl11 L tJ~ E.l'ULL U~.:J'il1 fl~.:J LL 1(;1~ e:JlJ 1~'lJa E.J E.J fiL l'U L 'Ufi'HU~Yl"lli1fl1'j 
u-ru ~d L ~a 1 ~i11'111lJ L Vfl.J1 ~?ll.J~tl f111~1';i.:J~i (;11 'UG'I.fi1'Vl LLd (;l~tJlJ~ L U~E.J'ULL Ufi.:J1 tJ L -ci'U fl11 

L tJ~E.J'ULL Ufi.:J"II'U1(;l"!JtJ.:JL'ilfl~ l'ld1l.lvt'U1"1.1tl'lt:.~tJ.:JL'ijfl~ LLfi~U~lJ1ru-cia.:~11'l1~Vf'J1.:JL'ijfl~ L U'U~'U vr.:~,T'U 
c;l n"eeru~'Vl1.:Jfl1E.Ji.n11'1Pl1?l(;li~'~ L U'ULI'l~a.:~i1a 1 'UtJ(;llJI'l~ LL uuvt~'l~?l1lJ1'jmhm1 i Lui'u ruvt1~ Ln(;l~'U ' ~ 

"!.Ia.:~ m1"ii1 LL 'U n1~vi'u1 .:~Pi 1~vi'u?~ nflvt~a1~vi'u"llil (;11~ 11lJ~.:~ ~.:~uE.Jl.l111l.J1U1~ E.J fl(;l1-HnmJal.Jfl ' , ~ 

'Vl1.:J~1'U~'U1 "l.la.:~Yl"ll L-citJ m1m1'iliLI'l11~~~'UG11tJYl'1l1'Ut:.~.:JEJ1 LU'Wtil'U (LViEJlJL'iJ l'llJfl(]?l, 2542) 

lil1m1'n~ru~.n1E.J'Utlfl"llti.:JYI"ll?lnflliltlfl'lb1E.Jvlii~al.ll'l~1E.JV!E.J(;l\hm~~(;lfl1~1il1E.Jar.ivi'1LLt:J'U1u ' ~ 

LLfi~~1~'U~1vt-ru1i~'ULLlJfl'l,f'U Lager et al. (1995) ~fl~1afl~UI~"II'U'U'ULLt:J'U1'ULLfl~fi~'UL~E.J.:J"!Jti.:J 
Yl'lf?~flfllilamb1E.J "ii1'U1'U 52 "l!U(;l L'ULLfi'UU1~L'VlPlaa?IL(;l1L~E.J LmtiE.J(;l~1t~aan LL~~mmm1~ ;.:~ • 
£'11'U 1 vtqj111l.l11il1fl~1afi1.:~ LL ~'11 'U~~u.firusv!Yl"ll 'il1fl"' n~ru~mE.Ji.fl11'lPI1?1V11~b 1 u VI'U 1 'Vl1 Ll'llJLL uu 

"ll'U~tllJ (glandular trichome) "ii'1'U1'U 7 "l!U(;l 1~LLri 1. ~lJLan (papillae) 2. Lfla(;l (scale) 3. "I.I'U 

~tllJLL'U'Uhli11EJ1'lrl (unbranched glandular hairs) 4. "I.I'U~alJi'WLL'U'U hli1'jEJ1.:Jrl (unbranched, 

short glandular hairs) 5. "II'U~tll.l~'U LL'U'Ui1n1'UL~E.J.:J?lti.:JLLm (unbranched, short, stalk 

biserriate) 6. "I.I'ULL'UULU'U"!l1E.JI'l1E.J (fimbriate hairs) LLfl~ 7. "I.I'WvtmE.JL'ij~~ i11m.:~r1?~a.:~a'U (two-
' 

armed, multicellular hairs) 'Utlfllillfld~'l'Vl'U 1 'V11 1m.m 'U'U hiii~m.J (non-glandular trichome) 

vi~1 1 'U~1'U6i1.:J"Ilti.:!Yl"llvi~n~1"ii1'U1'U 19 "l!U(;l v1ffil'l1.:!6'1~1'lLLfl~l'l11l.JE.l11"1.1tl'lL~ijf!~"I.I'Uvjl'l~1E.JI'l~.:J 
n'U L(;IE.Jc;ln~ru~vi'.:~n6i11~611l.l11fl111l.l1L it 'Ufl11i Ll'l11~~1~'U'ifU(;JLLfl~fl11"ii'1LL 'UflYl"ll1~L tltJar.i1'l~ 

' 
'U~LdruL~'U 1 'U r.iatJ"IIt!'lYl"ll1'liivtt:n(;l,J1Fl1.:Ji1 L'ijfl~ri1EJ Lti'U (transfer cell) ~L ~tllJ~avia 

~1L~EJ.:Jti1Vf11;.:Ji1vttJ1vlvtc;l' n1 'Ufl11(;l(;l~l.J,J1 LLfl~ LL ~51(;ltJ1Vf11 LLfl~oU'U"I.Iti.:JL Vffld.fi1EJ 1 'UL 'iiaLVt!Yl"ll 
~ ' 

aan~.fi1E.J'UtJflt:J1'U~tll.l~1'l1 vlu~L1UILLe.i'UL'U (Metcalfe & Chalk, 1979) lil1nc;ln~ru~fl1tJifl11'l 
Pl161V'li"lla'l11flYl"ll1'liivtt:n(;l,J1Fl1.:J"ii1'U1'U 3 "l!U(;l 1~LLri Dionaea muscipula, Orosera adelae 

LLfl~ Sarracenia rubra VI'Ul1"ii1'U1'U"I.Itl'l"II'U11fiLL(;l fl~1'lfl'U 1 'ULL~fl~"l!U(;l n6i11~a i'UI'le:JiLVin.J 

(cortex) i1-cia.:~11.:J1~Vfl1.:JL'ijfl~ (intercellular space) "ii'1'U1'UlJ1fl t:.~tJ'loff'ULti'UL(;JL(;ltJiil?~'U1'l LL~~ 
LLfi'ULLI'l?IV11L~EJ'U (casparian strip) 1li-B'(;JL'iJ'U (Adamec et al, 2006) 

UL1A1'VIE.J1 

Yl"lln'ULLl.Jf!'lG'Iflf!'iltl nth1E.J 1 'U'lb::: L 'V1Pl1 'V1E.JCI1l.J11fi'Vl'U 1~vi'1'Vlfl.fl11'l L(;ltJLu'Vl1~V11lJ~'U~:ff'U • • 
~~w~~~\I'W~'WVl'nt~ vi.:~'VIuh LLR~~'Uvlh1a1l"'HU (Larsen, 1987 Llfl~ Smith. 1997) lil1flfl1'j~fl"e11 

• " lJ 

UL1Pli'VltJ1"1.1ti.:J 0. burmanii LLfl::: D. indica 1'UtJ1:::L'V1Pla'UL~tJL(;ltJ Jayaram & Prasad (2006) 



5 

... 
V'I'U'hVi"llVl.:JGHl.:J"llU~-;ij ~H) fJ 1 'U"'tl1'U.tl1V'IVI1 fJ1 n U.G'l ~~ f1!"1 f1!"11lJ L 'li'UL~fJ'J fl'U L~ fJ""1'U1 Vlnl~ ~ 

\1 '\J , " 

L"il~GJL&i'U L1'11 u~uL Vli1m LLG'l~~uvrnfJ~"IJ1~li1~e:nVI11 U.G'l~iif'i11"111lJL tlum~-~1~ (pH) ~~ 
1~VI11~ 5.2-6.0 11fJ.:J1'UV'I'U~"ll~'Ua1-:J~~'U~fJL'U'U~L1UJL~fJ1n'U -..i1'U1'UG1~~"'nG'l1~LLti m~~lJ , , , 
L~u (Eriocaulon) U.G'l~G11V1'~1fJoU11LVI'UfJ"J (Utricularia) LLG'l~m-s1~EJ~1f1n11LV'I1~L~fJ.:JL-d'm~~ 
o. burmanii 1 u~~~tl~u~m1 V'I'U11~"lln'ULLlJG'l-!!IK-!!mh1G11lJ11m~'U Ll'11~m 'U~1VI11L~ EJ-!IL :ff~ 
~1'11 MS (Murashige & Skoog medium) ~i1fi1!"111lJLU'Un1~~h-!!~~1~VI11-!! 3.7-6.7 

(Jayaram & Prasad, 2008) LL~~~1-!!hnmlJ"il1nn1111-!ILLtlG'l-!!Pin'l!l-1!"111lJ"'lJ~'Uih~VI11~"lln'U 

LL1JG'l~"ll11~ D. sessilifolia 1 utl1~L 'Vl~'U11~G'l V'I'UoW"IJ~'Ua1-!I~L"il~GJL&i'U 11'11 ULL tlG'l-:tL~mnu 
LLI'l n 1'1

1

1-:1 ~ 1 n Vi"ll1 'U LL ~ 'U 'VlitJ L ~ L ~fJ ~-!! "''1 u1 VI qJ'fi'~ VI qJ1 h.1 G1 n,G'l Paspalum LLG'l ~ 
Leptocoryphym (Nemoto & Libeiro, 2006) "il1f1n1111-:tLLtlG'l-!!Pin'l!l-1!"1111JVImnVIG'l1tJ"IJ~-:t 

D. capillaries 1u~u~tl1Li111l"ll1&i"IJm1JVI1i'Vltl1~fJ Mississippi tl1~L'Vl~G1VIf~m11~n1 1~VI11-!! 
L~~'ULll'l!l-1 tJuil-:~V'I'l'l!l-.n1r11l V'I'U11~"1JnuLL1Ja~"IJ11 ~.n"'11111~ L"il~GJL&i'U 11'11~m u~u~1a-:~111nn11 
~'U~~UL~~'UEJ~~~u1l!tlnr1a1l (Brewer, 1998) , 



• 

• 

d 
tJ'VI'VI 3 

d d o X d4 
~eJ'lJ'YJ 1 fl11L"€JflLL":mTVI'U~'V'I'UVll"lf1~1 

1. Pin~1~1€J ~1\I'Vf;i1~ 1lY LL ~\1'1J B\l~"llli1 f1"~€J f1U'l1t:J~1n'W'Wo.fi'ru't1~"l! .f11R1"ll1 
A ~q """" 8' ~ IV d ,d r:l II Jf II 

1Vl t:J11"11li11111"ll1.f11'V'l l"l~:nVlt:J11"11li1111':i l.JVI11Vlt:J1" t:J€J'Ua11"ll51'W L 'V'l€JLf1'U'1J€Jl.J" L 'I.J€1\1111'1..1 ' ~ 

L~t:Jdtl'U~n~m:::Vl1\l"'~~i1'U1Vlt11 '!i1\IL 'lm€J€Jf1~€Jf1 LLa:::li1m'W~'V'l\J~1€J~1\I~"ll.f11t:J1 'W ... 
l.JVI11Vlt:J1~t:J 

2. €JtJn.n11"lli1'U1l.JL'i4mi111"\l~'Um'Wl.JVI11Vlt11~t:J~'V'l\Jfl11n1:::"\l1t:J.Wu5'1JtJ\I~"ll~\ln~11 
' "' "' '1J1\1111'U 

3. ~l.JL~elflLLa:::n1VI'W~~'W~':il1f1oU€J 2 ~1VI-r\J'Vl11:il'm'lJ~t:J\JLVlt:J\Jfl1t:J1.f111"11"11G1111{LL"::: 
' 

ilL 11"11Vlt:J11:::VI'l1\l 2 ~'W~~€1 \J~L1UJth~\IL~l.l~€Jt:J1 'Wli1.f11'V'l511l.l"ll1~ LL":::\J~L'lu.IL'1JI11 
~ 

J -=6 Cl.l .::::.. .. ..:::.. Q 

~mm 2 l"lf1~1an~~:::fl1t:J1.f111"11"11li11111LLa:::'UL11"11Vlt:l1 

111€1'1..1~ 2.1 Plf1~1fl1t:Jlfl1fll"l1G1111{ Ltl\J~'l€J~1\I~"ll"il1f1~\lli1€J\I~'Wm 'ULL'lJ"\IPif1~1 LL"::: 

LLU\ILU'U 2 ~'l'W ~\1~ 
2.1.1 ?J1'WLL 1mhW"llli1~l.J1-rf1~1li1.f11'V'l1 11. 'WLL€J"f1€JH€J~ 70% L'i4tJPif1~1 

rnt:J1.f111"ll"l1G1111iL tl~t:J\J LVit:J\J Wl1t.J1t1m1"€Jn~b 1 \JLLa:::V€Jl.IWl1tl~"l!Trh1il'U (safranin) 

1 'U LL B" n mJB~ "\11 mfu~\l't.hli11a ~~1W\1 'll1 Lfl11:::~e.J"Vl1\l mt~1.n1RI"l1li1111 i-:u1 n~B\1 
"ilaV1111"1ULL \J\J 1 oHLLG1\I LL":::~1t:J.f11'V'l~.f111"ll"ll11Vlt111"11G1111{~1.f11'V'l l"lUJ:::lVlti11"11G1111i 
' 

~ QJ "" 

l.IV111Vltl1"t:JtJ\Ja11"llu1'U 
' 

2. 1.2 ~1'W~li1€J\IU1~1€l~1\l~"lll-l1eJ~LL~\I vl1LU'U'V'l11ru1lYeJ'1\I~\11111l-l'VI~f1 
G11na LL":::'l11~1€J~1\I'V'l11~1ilel'1\I~\1Ln\JH~~~o.n~'t1~"ll .n1R1"ll11Vlt:J11"11G1111i 
a Q G """" cu a 
"ll1.f11'V'l flru:::1Vltl11"11li11111 l.IV111Vlt.l1at:JB\Jm1"ll51'U 

' d d cv Q Q 

111€J'WV1 2.2 l"ln~1"m;ru:::Vl1\I'UL11"11VlE.n 

- Pin~1~1'U1'W'1J€J\IU1:::"ll1f11~"llfl'ULLl.la\l~\l 2 "llil~ ~BVI'Il'lt:Jvf'U~ 
1~t~m1utJiil1'W1'U~"ll"il1mL'lJ"'~~1B~1\I~€lt:J~11\IH"il1f1111€l'U~ 1 

- ~ 1111il ~'U~ 1 Ll"l11:::~1"111l.lli1~1 Lli1l.l€J'1J€J\I"llil~ (species 

evenness) LLa:::fl11l.llnf1"lloU~ (species richness) Yi"ll~'U~1\I~L~\J 1111€1~ 
1 'ULL 'lJ"\IL~ tJ1 n\J~"lln'WLLl.l"\l~\lli1€J\I"llU~ 1~ t.JI11111il1:::\J~€J1Vlt.J11"11?1111i'1JB\I 

' 



" 
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.. ~""' 
1VltJ11il1?1111~"111.fl1'V'l 

- 'IJ'UYinoifmJ~~-nJ nfl~l.l~b~'ULL~~L~e.J'Ufla~~'U 1m 'ULL~~~ LL tl~--1 
'\J • 

IK--m~h-:~"lle.J'l~'l?le.J'l'iff'U~'Il1l.l?ILn~"1le.J-:J ?fl.l;{n~ ?l"ll1-:Jii (2550) vl-:~d • 

. 
fJB'tJn 3 11\.J11l.Joife.Jl.l~f1111:il'fl 1Lfl~1~~t:.J~ LL~~L~fl'U~1fl-:!1'UuUtJ?Il.JtJ~ru 

'\J '\J 

... OJ " 
\U.1111A'WVIL~'W1:: 

fl11l.l?tli1L?Il.Je.J"lle.J-:!"Ilill'l (species evenness) 'VIlJ1fJCl-:l ~1'U1'UVl"ll~Pim~1~e.J'V!ti'JfJ~'U~ 
fl11l.ll.l1fl"llil~ (species richness) 'V!l.l1flf'i'l «~?i1'U"1Je.J-:!Vl"ll"llil1'1~1-:l'l vii'ia~"l'U~'U~ 



d 
tl'Vl'Vl 4 

~&lf1111~8 

~1n nT~e:J e:1 nm A6'1'U 1l.J b ~m11'jl ~~'Uvft 'Ul.Jvni'Vl ()1~ EJ~'V'I'U nT~ m~~1 CJ ~'U 5-ue:J~Yi'llfi'U bbl.J61 ~ 
' 

6'1 fl61 ~ eJ mh1 CJ (Drosera) 1~ CJ n 1'j~l.Jl1~ bb LJ 61 ~ bb61 ~ rh'Vl'U ~~'U~fi fl"d11 'Umni'Vl CJ 1~CJ b ~ eJ , , 
b LJ~CJ'U b ViCJ'U~ n"dru~'V11~ mEJi mAI"116'1 1'l ~bb61~u b ll"li'Vl m-ue:J~ bb LJ 61~~ 1 'U~ b 1 rub "111'1 m~fi fl"d1~Yi'116'1 fl61 , 
~e:Jmh1CJtlflf1flf11l.l (•ih~Vt'Ue:J~~,ib~l.l-.fi1'V'I~ 2A) bb61~ LLD61~~ 2 ~'U~th~~L~l.l~e:J~1'U6'1.fi1'V'I 

" ' " 5'j'jl.J'1l1~ (Vt~~6'1'U1l.ln'141fl611~-m'V'I~ 3A) 6'11l.J1'jmbu~~61flT~i~mtJ'U 2 ~loUe:J~e:JCJ ~~~e:J 1 LJ-d 

4.1 ~fl"e::W~VI1~fl1~ifl1flf11MI~ 

~ fl"dill~ fl1 CJlfl1f11"116'11'l~~l1'1J-u B~Yi'llfl'U bbl.J61~6'1 fl61 ~e:J flUl1 CJ~1 flbb LJ 61~f! fl"d1~~ 2 LL -..1~ , 
(1'!1~1~~ 1) 'V'I'Ul1 b"ll61611'Uvdm~e:J.ff'U~l1'UJl1'U'U'U (adaxial epidermis) LL61~Jl1'U~1~ (abaxial 

epidermis) "Ue:J~~ e:JflUl1CJLL61~'VlCJ1~~1A1~ i1~LJ~1~~~LL~~b 'Vl~CJlJ~'U~1~'U()~'Vlm 'Vl~ EJl.l 1~'1"1'\J 
m~611CJ"Ue:J~~l LA~e:J'UfhVi'U ~u-~ L"llG'1~1'\'j~ LJ1n 1 'U'V'I'U~~l1 'U~~6'1e:1~Jl1'U LL61~ L U'ULL 'U'U LLe:J'Ue:Jl.le:J 1"ll~n 
(anomocytic) 'V'I'U1'Vl'jbf1l.JbU'U"U'U~e:JlJ (glandular trichome) i1 3 bb'U'U 1Jlbbri type I 'Vl~e:J 'll'U~e:Jl.J 

~LJhi1~i1n1'U, type 11 Vt~B -u'U~e:Jl-li1n1'Ub~CJ~ 1 LLm 't.J'j~fle:J'UJllCJ 2 b"ll61~ bb61~ type 111 Vt~e:J 'll'U 

~e:Jl.li1n1'Ub~EJ~l.l1flfl'"h 1 bbm 't.J'j~fle:J'UJllEJVtmm"ll61~ (m'V'I~ 1) 

~€lfl'\.h1EJ 

(0. burmanii) 

" VtEJ1~'111A'1~ 

(0. indica) 

'Vll.Jl(JL'Vll'l : , 

.. 
-'VlflL'VlG'1EJlJ 

~tJ~L'1fG'1~1'\'j~ 
... .. 

'Vll L 'VlG'1 EJlJ .. 
-'VlflL'Vl~WlJ 

e.JtJ..:Jl'1ff1~1'1'l..:J 

anomocytic 

anomocytic 

type I = 'IJ 'U ~ Bl.l~LJ1~hi~fhu 

..,J .J 4 1.1 

?!LmWl.Je.J'Ut:.ll .. 
-'VlflL'VlflEJlJ 

t:.~tT~L'1fG'1~m~ 
" .. 'VllL'Vl,WlJ .. 

-'VlflL'VlG'1(JlJ 

t:.JtJ~b"l!61~1'\'j~ 

anomocytic 

anomocytic 

type II = 'IJ 'U ~ e:JlJ~ f)l'WL~tJ~ 1 Lbm '\.J'l:::fle:J'U~'W 2 L'1f61~ 

type 111 = 'IJ 'W ~e:Jl.l~nl'W b~EJ~m nn-h 1 LLm '\.J'l:::ne:J'U~1EJ'VlG'11m'1fG'1~ 

I, II, Ill 

I, Ill 



fl1'V'l~ 1 ~n~ru:·m1tJlmAI'lll~IPl{~l1'U'Ve:J'lv;'U~m=r;ue:JmJ-.mJ · 

(A)-(D) Orosera burmanii: 

(C) lVlJ1fll1 type II 

(E) bdm~e:J.fft~~l1 '\Jvl1tJ'\JtJ 

[~nf'IJ ~lVlJ1Al1 type I] 

, 
(A) b dm~e:J.fft~~l1 '\Jvl1tJ'\JtJ 

(D) lVlJ1Al1 type Ill 

(F) b dm~e:J.fft~~l1 '\Jvl1tJ~1'l 

(B) bdm~e:J.ffu~l1 '\Jvl1tJ~1'l 
(E)-(H) D. indica: 

(G) bb~~ (H) lVlJLflll type II 

9 
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4.2 ~n~ru::'Vl1·:1'Ub1A1'VIV1 

1\11 n m~fi n~11'11 mh'lYf~~ru 1il bb Vi' 'I b -d' eJ'I I'i''U'UeJ ·:rvh!n'U Lb:W~'I?f mrileJ mJ'"n t1 (Drosero) 1 'U 
' 

oQ, c. cv "d .q. oClt, 4fd 4 ~ ~ Q.J ..::::.1 

'V'l'V'llifltu'i'l'V'l"ll fl1fll"ll11VW11"11?1\i1~"lllfi1'V'l fltu~l'Vlti11"11Ml~ :WVI1l'Vltl1~ti~'U~~1"llli1'U bb~~m~ 

eJeJm11~l"\lv!'U~ 'V'l'U~"ll?fn~11'"ii'1'Wl'U 2 'lJU~ ~fl (1) 'OJrJmJ11t1 Vl~rJ D. burmanii (.n1'V'l~ 28) bbfl~ , 
(2) V1t11~J1f'11'1 Vl~fl D. indica (fi1'V'l~ 2C) 1~m11VI'U~v!'U~fin~1"ii'1'W1'U 2 bb1ti.:J ~1VI1'Um~l1'1 
bb tlfl'l bb 'U'U~:w btl~ t~'U b Vi t~'U fll1:WVI'U1 bl'U'U'UeJ'I~'llvim'l1.htJv!'U~ 1vl'bbn ~'U~tl nfl nm:w n'U ~'U~th 

, \J ' 

o~~:W'1J1~1:Jtlnflnfl1:w (m~1'1~ 2 bb~~f11flc.J'Wln n) 1vi'c.J~~'~\1 
\J 'I o 1.1 1 I I 

4 .2.1 bbtlf1'1Vi 1 ~'UVitlnflnfi1:W ~rJ .rr1'1V!'UeJ'I~b"\l:W (m'V'lVi 2A) ilm1:WVI'U1bbtJ'Ubu~tJ'UeJ'I 
\J , 

'OJeJmJ11mb~~V1tJ1~J1f'11'1 b'VhnLJ 7.50 ~.~.~~ 3. 70 l'l"W/m.:w. V11:W~1~'U 'V'l'U~.:Jtlnflfl:W~l~'U~dJ'U . , 
'1f1n~'ll bb~~'V'l~~ru 1if~'W~1'1eJtJ '1 'U~~~'Utl1'W nf11'1-?f'l b~eJ'UtJrJ~I'i''W hJ~fi~:W~'U~eJtJ"l 'U~~~LJ~1:w1 n-

~ ~ , ~ 

tl1'Wnm'l ~'1611'W1 Vl(\jbtl'U 1ifl'l'W1'1f'itJ1'l (Dipterocarpaceae) bb~~1'1f'i:w~:Wl'l (Anacardiaceae) 

4.2.2 Lbtl~.:J~ 2 ~'U~tl1Li~~:w'1J1~1:Jtlnflnm:w ~eJ thVI~'I?f'U1:Wrhnnm'l (.n1'V'l~ 3A) iJ 
\J ' 

' " 
m1:WVI'U1bbU'Ubo~t~'UrJ'I"\lrJn1.i11mL~~VItJ1 ~thA1'1 LvhnLJ 6.00 bb~~ 8.35 l'lt~/m.:w. V11:W~1~'U 'V'l'U 

~'I'll n fl~ll ~l ~'U~ b tlt~"il1 nVl'lJ bb~ ~'V'l~~ru 1if~'W~ 1'1 eJ ~1 'U ~~~u ~1-tJ1'W nm'l b~eJ'UtJB~I'i''W 1il~ fl~ll 
' \J , 

~'U~fltJ '1 'U~~~'U~1:W1n-tl1'Unf11'1 1~ m D'U 1:WI'lt~l'lf'im'l bbfl~l'lf'i~l (Hypericaceae) 
\J 

b~ eJVi 1\11~ ru 1 fi11:WVI~ 1 n VI~ 1 t~'Vl1'1~h .n1 'V'l ~~ ~u'lJiJ ~ bu'V'l1 ~'U eJ'l~'lJ n'U bb:W~ 'I ?I n~\11 'U bd'U rJ'I 
' 

m 1ll ?!~ 1 b?!ll rJ (evenness) "\11n.rr elllf1-rr1'1 l'lt~ 'OJ ~'V'l 'Ul1~'U~tl 1Li~~:W"ll1~1:J tl nfl n m:wil m1:w 
\J \J , 

?1~1 b?f:WeJ'UrJ'I"llU~?f'l n11~'U~ f.l nfl nfi1:W ~'~ tll"\1 mi 111vll1'U~b 1 rutl1VI~'I?f'U1ll rh~1nm.:JiJ fi11:Wli't!fl'l 
\J \J ' 

'UrJ'I~~LJ'UiJ 1, 11"1ll1 n n11VI~rJilfll1:W 1,~ tJ'IvirJ m~~:W?ff11 t~1vl'u eJ tJ n'i1u ~ 1,1 ru.rr1'1VI'UrJ'I~ b 1\l:W 

d 
Vl1~1'l'Vl 2 btl~ tJ'U b Vi tJ'U fi11:WVI'U 1 1,1, tlt~ 1.0~ tJ'U eJ'I~'lJ?f n~ 'OJ eJ nDl1tJvl eJV!tJl t~~'U~~~VIl1'1~'U~f.l n 

, \J 

flnfl1lJnu ~'U~U1Li~~:W'1J1~1:Jf.lnflnfl1:w 
' \J ' 

1 
J' ~ 

'V'l 'UV1 ()f) fl f) Fnll 
'U ' 

( .rr1'1'VI'UB'~B L 'OJ:w) 

2 

~'U~th5111J'lJ1~ 
hJ !,1 f) fl f) fll :w 

'U , 

(u1'VI~'l?f'U1:wnvnnm.:J) 

R11:W'VI'U1 Lb t.i'U'U e:J\loW'!J 

~e:JV1t.i1~~'U~ (t>l'W/m.:w.) 

'0Je:Jnu11EJ 

CD. burmanii) 

7.50 

6.00 

"' 0 "' 
'VIEJ1~'U1R1'l 

(D. indica) 

3.70 

8.35 

~1~'U 

(soil cover) 

~1-'lh'Uf1~1'l 

b~e:J'UEJe:J~~'UHi 

(crown cover) 
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'llnoUmJ~'V'f~'HL.!hJ'iff'U~l.:J~?fl'rJ"i!YfU1'WlbU~\IPlm~1~\l 2 mA\1 (m~l\1~ 3) 'l"l'\Jl1A11lJ 
\) 

vtmnvtmt~'Vl1\1~1Jll'l"l~~~'U'll'W~ 1 'UU~~ b~'W"Ue:J\Ifl11lJlJ1n'll'W~ (richness) 1 'W'\ff'W~thn~~lJ'lll~hJ('Jn 
\) 

fl nml.li1mllJlJ1n'll'W~~ .:J n11'iff'W~('J nfl nml.l n~11 Ae:J 'iff'W~('JnflnflllJ oUl\lvt'Ue:J.:JB l'llJ 'l"l'\J'I"l~~ru 1~ 
, \1 \l II 'V , 

~'W~l\1~\I~'W 35 'IJ'W~ (Jll'l"l~ 20-F) 1~CJ1'W~l'U'ltJ'd'i1vhvil\I~'W (exotic plant) ~lJl'lln 
vl1\IU~~b'Vlf"l~1'U1'U 3 'll'W~ Hi'lbrl Zornia diphylla, Stylosanthes humilis bb~~ Praxelis 

clematidea blvl'iff'W~tJ15~~lJ'll1~hl('J nfl nflllJ ( tJ1vt~\I~'UllJ nv:11 n~l.:J) i1~1'U1'U~'ll~'l"l'U~\I~'U 39 
\) , 

'll'W~ (Jll'l"l~ 3C-E) ~\lbU'U~'llvll\I~'U 1 'll'W~ Ae:J Stylosanthes humilis 'Ue:JO'l1ndf!\l'l"l'U11n~lJ~'lJ 
~'l"l'\Jm~"il1CJ~'Wlfl'U~'W~n'\J'le:Jnu11ml~~vtCJl~th•i'l'llJln~~~ lvlbbrl ~'ll1\lflnn (Cyperaceae) 

bb~~~'ll1\lflvttQ'1 (Poaceae) 

d 
1'1111'l'Vl 3 

"" 1".!1 ' 'lJ'U~'I"l11N :W'W'U6'11'l 

"' "" ' 'lJB1'VlCJ1A16Hi11 
{ 

1\IA 

1. Murdannia cj loriformis Commelinaceae 

2. Burmania coelestris Burmaniaceae 

3. Oesmodium sp. Fabaceae-Papilionoideae 

4. Xyris sp. Xyridaceae 

5. unknown1 Cyperaceae 

6. Saccialepis indica Poaceae 

7. Osbeckia chinensis Melastomataceae 

8. Desmodium heterocarpon Fabaceae-Papilionoideae 

9. unknown2 Cyperaceae 

10. unknown3 Poaceae 

11. Zornia diphylla* Fabaceae-Papilionoideae 

12. lschaemum sp. Poaceae 

13. Lobelia sp. Lobeliaceae 

14. Fimbristylis sp. Cyperaceae 

15. unknown4 Cyperaceae 

16. Eremocloa ciliaris Poaceae 

17. Eragrostis montana Poaceae 

18. Stylosanthes humilis* Fabaceae-Papilionoideae 

19. Heteropogon contortus Poaceae 

20. Paspalum scrobiculatum Poaceae 

21. Praxelis clematidea* Asteraceae 

22. Eriocaulon sp.l Eriocaulaceae 

X = '\"l'U 

d 
m.l6'l'l'Vl'l"lU 

1 2 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X -

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X -
X -

X -

X X 
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~ilW~'I"l'i'H1J1lJvhJ~1~ U.tlft~~'l"l'U 
.. "" ( ( 

1 2 "t1el"l'Vl£11A16'1(;1'i "l~A 

23. Cyperus sp. Cyperaceae X X 

24. Eriocaulon sp.2 Eriocaulaceae X X 

25. Lindernia cambodgiana Scrophulariaceae X X 

26. Lipocarpha sp. Cyperaceae X X 

27. unknown4 - X X 

28. Eleocharis sp. Cyperaceae X X 

29. Utricularia delphinioides Lentibulariaceae X X 

30. Lindernia cephalantha Scrophulariaceae X X 

31. Limnophila micrantha Scrophulariaceae X X 

32. Eriocaulon sp.3 Eriocaulaceae X X 

33. Oesmodium heterophyllum Fabaceae-Papilionoideae X X 

34. Eriocaulon echinulatum Eriocaulaceae X X 

35. Hedyotis brachypoda Rubiaceae X X 

36. Utricularia minutissima Lentibulariaceae - X 

37. Utricularia bifida Lentibulariaceae - X 

38. Melastoma saigonense Melastomataceae - X 

39. Limnophila aromotica Scrophulariaceae - X 

40. Scleria sp. Cyperaceae - X 

41. Xyris indica Xyridaceae - X 

42. Pavonia rigida Malvaceae - X 

43. Mimosa pudica Fabaceae- Mimosoideae - X 
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.. 

fi1'V'lVi 2 G1fiTY'fV1trVi'IJ8\l LL Ufl\lPi rn~1~ 1 'U~n ru-il1\l'Vl'U v\l5 L "ill.l LLfl:::~P1'18 ~1\l'V-l'j'j'UJ 1il~'U~1\l'U1\l 
"llil~~Y-l'U 1 'ULLUfl\l: (A) ~'U~11\lLLUfl\l-il1\l'Vl'U8\l8b"i1l.l (B) Drosero burmanii 

(C) D. indica (D) Eremocloo cilioris 

(E) Osbeckio chinensis (F) Burmania coelestris 
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fi1'V'IVi 3 ?lfi1'V'IY'ltJYi'l.lv~bb U61'1Pimn~ 2 'U~LJruVI~'I?ItJ1l..lnvl1n611'1 bb61~~1v~1~'Vi'j'jru 1lJ~tJci1'1 
U1~'11'U~~'V'I'U1't.m'IJ61'1: (A) ~'\.J~11'1bbU6l'IVI~'I?I'\.J1l..lnvnnm'l (B) Drosera burmanii Lb61~ 
D. indica (C) Eriocaulon sp.l (D) Eleocharis sp. (E) Limnophila aromatica 



• 

'ff\((Y1 

&I\ 
tft1 
YJ!'9 
j._~~ 

Cl[ 'U'VIvl 5 

a-:i'IJbb~~eJ.fhh1~t:.J~ , 

m11:ijt~1tJfl~~ll'V'ItJ~"l1rhJLLlJ(;I~~n(;lli!tlm.b1t~ (Drosera) 1'UL'lJ(;lvr'U~m1Pim~1LLm~tl1 • 
u1':ilJ"l11~'lltl~lJVI11'Vlm61't~atJ(;I11"11u1.U :S1'U"l'U 2 "11U~ fiia (1) li!antl11t1 Vl~€1 D. burmonii LL(;I~ . . 

(2) V1t11~tl1fi\.:~ Vl~€1 D. indica lil1f1n1t~1.fl1flfil1~(;li~11tJ'll€l~lil€lf1U11t!LL(;I~VIt11~tl1fl1~ii 
~ f1'\~HU~~ L V!iJti'Ufl'U Ra (1) 1U11~'lla\IL6ilml1 'UL -d'm~a.ff'U~11 U~1'UU'ULL(;I~~1'U~1~ L tl'U1U 

~ ~ 

~L Vl~tllJ~'U~1lil'Ufi'IVIf1b V!~tllJ (2) tl1n1 uLiJ'ULL UtJLLa'UtllJ'eJ 16il~f1 Lb(;l~ (3) ffi 'V11bfllJLL tJtJ'll'U~tllJ;\1 
~tl~fl~a\ltlU Lager et al. (1995) m~11ti~1'UH'h~1lJ11f:l'V'ItJ'lJ'U~€llJ1~~~11tJ~\I~a\1~1'U L~tl 
li!antl11t1 'V'ItJ1'Vl':ibfllJLLUU'U'U~"EllJ 3 "11\1~ (type I, type II LL(;I~ type Ill) LL~VItl1~tl1fl1~'V'ItJLoWtl~ 2 

"11\1~ (type I LL(;I~ type Ill) ;\l'lltl~'ll€1~ 1 'V11LfllJ~1lJ1':iml1lJ1'!i1t~1 'Uf1111~'4"11tl~~"l1~L tl'U~'U~1'U 
'll'U1~L~n1~ (LVit~lJ h flllntl~. 2542) a~1'~ bn(;l1lJ~1'U1:ijt~fl~~m1i'V'Iu 1 'Vl':i LfllJLLuu hiii~alJ (non­

glandular trichome) ~~"l1U~1'U~1\I 
tiL 1 fili'Vlm m ':i m ::::u1 t~~'U5'll a-.:~:u a ntl11t1 LL(;I :::V1t~1~tl1fi'1-.:~~'V'IU 1 'Ul.IVI11'Vl m~ t~ au (;111'llu1.U • • 

'V'ItJ1~-vi'11 tJ1 'UtJ~L 1f11vl~VItU1L~\ILL(;I:::L tl'U~'U'V111tl;\l~€l~fl~€1\ltltJf111f1':i~:U1ti~'U5LL(;I~tlL1fili'Vlt~1 . .., . 
'lla-.:J~"l1~f1(;1d (Larsen, 1987 LL(;I::: Smith, 1997) ;\I~'U€J1;{EJVI(;I1tJLL~~1'UlJVI11'Vlm~mh6Y'Iiif11':i • 
• I"' .,K ...1 ~ • I ...I 1• I , ~ o "' • I 1 ""' .. 1{ u1UU1~'V'I'U'V1LL(;I:::Lf1~f111L u(;lti'U~.fl1'V'I u€lti1\111~L 11 ~1VI':itJ u':i~L 'Vlfil 'VltllJ11ti~1'UYltJ'V'I"l1~f1(;1'U • • 
~-.:~i'UL oWEJ\1 3 'l!U~ L vh,!'U (Larsen, 1987) LL(;I~fi1':iti1~Li1'U~m'U.fl1Yl'Vl11ru1m 'U'U:U:UU'U'lla~ • 
tl':i:::L'Vlfil1 'VltJ 1~n~11 H-J1 ~"111 'U~~(;I;uam .. b1tJVJf1"11U~ii~m'U~L tl'U~"l1VI1tl1f1 (rare species) ~iiL 'lJ(;l 

fi1':im::: :U 1 tl~'U5n-h:~ LL~ L tltJ~'lJn~ L~ tl"l~~ a~€11 ~ tl':i~tJtJ\1 L "lfil~ L U11~tJ1~'ll€1\lvr'U~~'ULLtl~ (;11lJ • "I~ 

n~m(;l ~-.:~ii1:::~tJfld1lJL~tJ~~am1(;1~(;1\l'lla~:S1'U"l'Utl1~"111f111'U~'U~m.iml.fu11l.l"l11~ 1~vLria 
"I~ ~ 

L tJ~tJU L Vi tJU 1"11 1lJVIl;'l 1f1VI(;I1 tJ 'V11'1"!i'J.fl1Yl':i:::~tJ"l1il~ 1 'U'th::: L~'U'Utl\11"111lJlJ1f1"11il~ (richness) Lbl;'l::: 

fl11l.f~li1L~l.fa (evenness) "lla\ILLti(;I\IPim~n~ 1 (vr'U~f:lnflnfl1l.fi1-.:~VI'UmaL:ulJ) ntJLLUl;'l'IPim~n~ 2 
~ . 

(vr'U~th511lJ"l11~11if:lf1flf1fl1lJVI~\I~'U1lJflVl1f1(;11\l) 'V'ItJ11LL U(;I'IPi m~1~ 2 iim1l.flJ1f1"11U~ LL(;I:::fl'J1ll 
~ . 

~~1L~lJ€l~~n11LLUl;'l'IPimn~ 2 ;\la1lilf1~1"l1~11tJ~L1f11U1VI~\I~'U1lJflW1f1(;11\liifld1lJli''Ufl\l'lla~ 
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