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Abstract 

Ecology and Regeneration Potential of Melientha suavis Pierre (Opiliaceae), Baan Pong 

Development Forest under the Royal Initiative, Chiang Mai. A 200 x 200 m pennanent plot was 

set up to measure diameter at breast height (DBH) of all plants with DBH of at least I cm. , and 

species was identified. Locations of all trees within a plot was recorded as well as diameter at 

root collar of M. suavis. The study found that there were 2,291 trees found per hectare, from 40 

species, 36 genera, and 22 families. Species with the highest DBH was Shorea obtusa with the 

value of 54. 7 1 cm. S. obtusa, S. siamensis, Dipterocarpus obtusifolius, Gluta usitata, and D. 

tuberculatus were the top five species with the highest Importance Value Index (IVI) of 66.46, 

56. 87, 51. 56, 33. 84, and 33. 64 % respectively. The Shannon-Wiener Index was 2.08. 

Distribution of trees within each DBH class was found to be in a negative exponentia l form, with 

most trees occupied a 5 . 0 -7 . 5 DBH class indicating that the forest under study was in a 

reestablishment stage. Relationship between DBH and height in form of hyperbolic equation 

yielded the coefficient of a and Hmax of I .338 and Hmax of 23. 15 m. In terms of M. suavis 

ecology, it was found that there were 794 M. suavis stahds in the area under investigation with 

the density of 202 stands/ha. The maximum diameter at root collar of M. suavis was 3.75 cm. 

Most M. suavis was found to fall in the 0.25-0.5 cm. diameter at root collar range. Analysis of 

Variance within a 20 x 20 subplots indicated that average diameter at root collar of M. suavis, 

number of trees, number of Dipterocarpaceous trees, and number of S. siamensis showed a 

significantly larger value on the lower elevation. 

Key word : deciduous dipterocarp forest, plant diversity, Me/ientha suavis Pierre, pennanent plot, Baan Pong 
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"' r:'I "' "l "l "''l & ~I .'f "' & "" 0 "l . I ' .'f lfl\vl fllHYt 'fflJ'UO..:JfllCJi'fll".i 'UO'U !\vltltlfl !CJi\vl I 'U '\J'j'j Ulfllff CJi..:JllJ'U uu uU'n'U..:J'l'lut'Ul 11J"1'1JUJ'l11.flll t 
.. u 

1 9J J ~I o , .,; "' 'l "' .'I o 'l 9J um O'U 'IJ'U 1rn::au'U fll'j 'Ulll 'j'Jj 1\vl'l'll'flU'l1 lJ'Ul1U'U I 'U ".i t'U'U'U l1f11Jlt) el fll.Jl ulfl'.i t 'U 'U '1'11 I '11 ".i t 'U 'U . . 
ih 1RR'Utll~U'fl 1llJ el\vllJ'fflJ'IJ'j fll i..:im1iim1 '1\vlfll".i'l'lf Yi Ulfl'.i th ilft~el'fl..:J'ff f) l'Vi'fllllJ 'fflJ'U".i tlr '\J el .:J 

cu q 'U 'U 

".i t 'U'U 'Ul1R 1t1;1 \?l'\Jel..:J'lflJ'lf'U l ml..:J'fllJ l 'U'lf'U 'U'l'ltlellJ~..:J 'VilellffUil11U'U1mri..:iu11 iu 4 eltllll l.Jl tl n . .. 

I I I I )I I 

1rnt vielQellffuvivi' 1u 1fl iu 11~ elir ..:i~1..:i "l vi 1i u1flil1 ut u u 1t1mH 111 u 'U ;1\91'\Jel ..:J 'l!lJ 'lf'U vi i mi'il1i..:i 

'11~ fl'l1U 11-lii~ utiim1 H\ht 1u'lfu 111nil1 i..:i l 'Uld'Uel..:iil1~1U'Uld el ilf 11ut'\J o ..:iil1t u "l 111'\J u'U 

Uuu'U'U . 
rn..:ilu ~iifln 111'1Jo..:iil11~e11J1 ln'fl 11ut v'..:i1uu 1mri..:i1iu 1; '\Jel..:J'ljlJ'lf'U l urn..:iq ~ m u vi'1 

l ir1Rrn j nu.flltl l u 'ljlJ'lf'U ii 'j iuf 'Umflt 'U ~ ..:J'IJO..:JiJ1~ii1t1tyllflt GO 1; 'JllU'U 'j l tl 1;'11 '1fl i 'U (]~ tll fl 

$iel Hfl'l111'UiJ1 (M elientha suavis Pierre) el Ql'U1..:Jrl (Opil iaceae) ~ ..:J Hfl 'l111'U iJ711\vl fl~ l ..:J ultl'\JO..:J 

ill'lf'U \vl tu "l fl ri11$i el IU'U'W'liil 1~ii'Wt1f11'1'1 Ul'Vi'tl l~m Vilt l uil 11~ ..:J r ..:i Llu t il 11'\Jtyu'Vi 'j H U ~mi'..:i 
ii ii y ' ' 

1vi1u u 1t i um11Jmi -m~ 300-900 tlJ\vl".i 111mt irnl1'1'1t 1m.huflm..:i 'Vi'U\vl l lJvil'fl t1'U1 11ruvilvlel'U 
"' 

'ff..:i 'ff.fll'Vi ~ 'UtU'U~ 'Uufl ! ..:i~iimrnellvl lJ'fflJ'U".i ru~1 ~ 'U\vll'U ~um1lvl ,rn i..:i ~u,Ju'l'l11U llfl t ~o..:i 
'\I 'U q 'U cu 

' V 

ellrltl hlil 1 '111 t) fl n i \vl m..:i 1Y1 e) m t ~ 'U 1 ir1 fl\vl tll".ill \91 flUel \vl l'Vl l U 'U ( ru !l jl 1 m llfl t 'U tll cvi \vl ' 2552) 

11" t I u u 1m ri..:i ".i 1u 1; '11 '1 fl 'll el..:J 'lf71 'lf'U 'U'l'l l u 'lf1 ..:i11 '1..:i ~uu rn 'llel ..:J q ~ 11-a' ..:i (ltl'l-d lJ uu t 'fl 01t, lJ ,J,J, ; 

Prathepha, 2000) \?lflel \vl u'Uii fll11~u11iif,JW~l'l'll..:J fflrn111 n llfl t ii'ff1".i 'Vi f,jtll '1'1 Ntl l l'lf'U u\vl 

tll \?l l ul'Ut~ellvl 'l'Ulli lJlW~lJltl flll 'W'lfill'lf'U\vl g'U (Charocnchai et al. , 20 13) 

u lfl tll '.i ~ Hfl'l1 17'U il 11uu1111 ri..:i ".i 1v i ~ 'UrN'lflJ'lf'U e:i ti 1..:i~ m~ 0 -.:i 1rnt u11u l'U uut u 1111 uu . . 
"' ~I "" "' "' 1 'l ., d J d "' 9J ., 'I J 

u..:i I u'U '1'1 'U UlJ 'U ".i n 'fl 'll el ..:J'fl 'U 1 'U 'ff ..:i 'fl lJllJ el..:J lJlfl '\J 'U u..:i ltl \vl 'fl 111J \vl 0-.:i m rnn '11 17 'U 1 'U \vl "1\vl lJ 1 n '\J 'U 
I )/ I I I 

ci ..:i vl fl~ ell 'W el ..:i ~ m m ri..:i vl~ \vl ~ fl'l111'U il 1 $i el 'W'U vi il l'n IU 'U 'U 11f11'1'1 u 1'\J el..:J Hfl'l11 1'U il 1 vi ii fl n ii' 

iJ1t lU'lfU 'Uel..:J'ljlJ 'lf'Uel t11..:i~ m ~ 0..:i l\vlU1U'Vilt'luq~mmnu~n1111u il1 utii fln l t iJ1t 1u'lfuJu~ 
,, I I I 

u u "l 0ti1..:i1,i'1J,i'u el l u '¥17 t ,f 1 t 'tl'U 'Wl1R'\Jel..:JG'Uvi'Viu'U el ..:J Hfl'l111uil11,J~ ut1 i ,J fftlU.fll 'Vi tll".i fru ~ el 

-wu TI\vl flel\P'I u'U fffltlfl rnm110..:i11J nn l i ,J1 t I U'lf'U 'llel ..:J 'lflJ 'lf'U ~ii~ el Ht11111u il1fl\vl fl ..:J u 1m~ 1J . . 
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,, ' ,, 
i -nr '1-.1..:Jl'U 1im~ fM'U~..:J~..:J, 1.Jo..:im'.iflf)'j;j TUI 1fl'1'Vltll"lJO..:J~mf 11'1-J Ul 'l u '.i :::t1::: tl11 \,li;l O\?I 'il'I-J 

Ul1fl'1'Vltl1iu~t'U~'V'IU~m111uu1 flo u11~..:if ..:i'luiu~1m..:imnfrll'U1U1'1-J hl..:i eiw~o..:iirnnn 

' V ' ' 

'V'l '.i::; '.i l'l/~ 11 vi fl'j O Ufl tJ lJ 'Wt.I ¥ill 1iH 1'U II,,.; .:J'l/l~h'.l ltr'I-J 'Vl '.i 1 ti viii f) 1'.i 'l 'lfth::; ltl'lfU "lJ O .:J '1£ll 'lf'I-J 

V ' ' ' 

'li'1.:i1~t1..:J'W'Wvill1oa1.:i~o1uo..:i 1'WOV111uo.:iu11r11vw1"llo.:i 1m.:i1;1f1.:ill111a::;~mn1ull1 \,1/:lO\?"l'il'I-.I 

fl f1ti.fl1'V'If11 '.i 1Y U ~ 0 vr 'U n'l u 'LI 'il 'il 1J '1-J 111:l::; 0 '1-J 1 fl \,I 111:l ::; fl f1 ti .fl 1 'V'I f11 '.i '.i O .:J f U f11 '.i 'l 'lf 'U '.i ::; I ti 'l/ U 'il 1 f1 . . 
'lfll'll'W 11a:::11u1V11.:i 'lum1i\?"lm1 oufo'l:l 1~otJ1::: ltl'lfU~ff.:iff\?l"llO.:J'lflJ'l/'U~O itJ 

q q 'U q q 

ci1.:i1nuJ1ti'1t11~ Vll.flOtr'UVl'.iltl i.:Jl-11\?ll'lftl.:J'lmJ 

2. 1v1otJ1 :::1ilw:-rni:-.1ft\,J ~ntt 11ull1 ~oflnt1m'V'lm'.i 'l 'lf'U'.i::: ltl'l/U "lJO.:J'lflJ'l/'U 'li'1.:i1~ t1..:iiu ~flnm . 

,, 
,,i y "" "" .,i y .,i -'1 "" I ., y 1- I ., 
fl'f)Ell"lJ till /:l'Vl\,l tlfl lJ lf Hl"ll OlJ rl'V'l 'U ii l'U "lJ 0-:J iY fll'V'I u l'U '.i 11lli m .:J f11 '.i 'V'I ~J 'U1U1'U u.:i 0'1-J 

<u q <u cu <f,,'.f 

l~ O.:JlJ1'il1f1'V'l'.i :::'.i 1'lf~11 11a:::u1ir .:J1lJll11 .:J'l/1~D1tr'U Vl'.i ltl Vllfl Otr'U'Vl'.iltl 'il.:Jlf 1m'Jft1.:J 'l mJ 
,, ' ' 

'tll'.i 1 'il iY fll'V'l 'W'U ¥i ll 1 I\?! t1~.:in.i\1 l tJ vitr .:Jfl lJ'W'lfll11~ .:if .:i (deciduous diptcrocarp forest) 

l\?l tlf11111..:Jll'UM 'tl1'.i 1'iltl11'.i "ll'U1\?I 4 llelf1ll\,l{ (25 H) mornHllllU 'I-Jl"lll'Ull~.:Jf.:iu111rumuoci1.:i . 
cl ~ 3' 191 

lf1U'U1lf1tl 'il 

~ 11u '1-.1 mn1..:i11 tJ -a..:i 'tll'.i 1'il aom1 uu~ m~ o.:ioaH1Tiu '.i :::uu (systematic system) "ll'l-.11\?I 

I Ox I o llJ\,J'.i mv'luutJ-a.:im1'.i"llt.1W1 4 llelf1ll\,J { (J.:ittll\?"I 400 IIUMflOV) 

flnm 1 fl'.i .:JiYf H"ll o .:ill 1u 111urn,J r1.:im11 1\?IV\,l'.i 1 'il1\?I '.i :::u'l/-u \?1~'1-.1 ilf 'Vl n~u 'l u11tJr1.:i . . 
m11 ~lJ"ll'U1\?lfl17ll l\,lmnn11 1 1c1ru~1ll\,l'.itu'l,J 11-a:::iim11Jir..:imnn11 u o LlJ\,J'.i ., 

fln'hl 1flnt1fl 1V1-u11r11 V1v1"llo.:i~ntt 11u ll1\,lmrn 'il'U nui\?lm1 1rn:::11 u 1V11.:im1 ou f n'l:l . 
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t1-J~tlJ'\Jt1-:iHmn11-,1il1 :unV1ui1-,11~uuu11rril11~-:i1 -:i t-:i1~m1-:ir1lJvl'lfmf ~ i u~wum n 
' V 

vi~~ i 'U fllflll'i 'W ti '\Jtl-:Jlh ~ l'Ylfl'l 'Yl ti Hf1111l'U 'Ul'tfo ~ f11'j i i1h ~ ltl'lfl-JtJd1-:i1'1JlJ'IJ 'U i 'UII~ '\J tl -:J e)l 'ttl 'j 
q 

& I .t::S I Q y Q.I t j) Q j) " I d 
GJf-:i~ -:i1:-m~\9ltl!fl'11l :g mJ'\J tl-:J'J!ll'lf'U i m1~m1-:i ~-:i'U 'U m'J!ll'lf'Ulf1~ nn i nh ~ ltl'lf'U '11nu11~t1m1 mu 

Hf11111'U mh-:iim~ t1-:i1h~ f1tl'Uf1'1Jf11'j vi1mt11~U'IJU 11fl''Ul 'llf i1t1 tll '1ffo i 11'1n~ f11'j I ~tl~lJ~'1'\Je)-:j 
q 

i1-:ir1lJvl 'lfll"1~ in tlfll'W nn iru~ tl'Vi 'U £ '\Jtl-:i Hn1111'U il 1 11"1~1 ~at11 mV1 'Y11-:i1rrrn ;i- fl'1 '\J t1 -:i'lflJ'lf'U t -:i 
q ~ q 

1~mmm~'Yl'LI~~t11~ t1-:i i-:itl' 'U m1~nmr1f-:ici '1~t~'Ull'IJ'Lill~'U nn~n1ln~uuu11rr1~ t1~t111 i 'U 

i1-:ir1 llvhil 11~ -:i !-:i~~ nn i ;1.h ~ lt1'lf1-J H n1111'U '1 lf1'J!ll'lf'U t-:i '1~\91 tl'LI I '1'Y1 vu tY m~ 1-:i "l 'l i t1d1-:i 

mrni'1'U t11vit'lf'U ~'U~~'U i'l11rr1'Ylt11 m1,i'~m1 nn1.h~1ii'UrYf1t1fll'Wm1rruit1vimf 1rn~ 
q 



2.1 ~nli1rnih 

cf 
1J'Yl'YI 2 

n 1''.i vi -.n 'll I em i,Yl'.i 

"' -'1 d'" "' ' ~I "' 'l "' Hffl117'Uu l lJ 'IHl'Vll-:J'Vl (] ffhlrl' l il'\>1111 M elientha suavis Pierre llJ'U'Vl'lf !'U1-:Jrl' Opiliaceae 

~eJ~tln h1mf1itl fieJ Nffl117'U Nn'l117'U'Ul Nn:U'U ti!'Ui'U 'Vluit1>11lJ'UlHrl'1>1lu (deciduous forest) 
,, ' 

L'Ul!tlU'U 'J::: l'Vlrl'O'U ll>l~'U itun i'Vlti "11 'Vllll f)lJ'Vl'lfl m1 ::: 11t11>1'UllJ lmh:::rnrl'i'Vlti'VIU\>lllJ'W'U vi .. 
1:::uuiJ11r1~mi'-:imi'-:i ll>ltll\l'Vl l :::UlHrl'1>1lu l'lf'U u11~-:if-:i (deciduous dipterocarp forest) UlHil' lJ 

i::-irl'1>1lu (mixed deciduous forest) ~-:i11l'U'W'U1jilJ1'Wt1o'Ut101>1i'U rn-:i'IJeJ-:J'Ul'li'1-:i~'U ( li1 'lf'lftl, 2549) 
q 

Nn1111'U 'Li l iiri11lJiY-:J ito-:i 15 mm ui~'VllJ\>lllJUl'l'f 1 i tl:un i11i1-:imrn~ o-:i,nnnn 1-u'1 i 'Ul)ll>l~-:J .. .. ,. ·, ~.. ., 
1'V101 H mn1>1 m rn1>1 nt1eJ1>1'1JeJ -:J lJ'Ull ti q 

lJl1rl'1 'Vltll'IJeJ-:JNffl11 l 'U 'Ul :un 'VIUl>lllllf 'U~ UlHrl'l>l tu t1~11fi0 Ult~-:i f -:i 1rn::: u 1i::-iirni::-i rl'1>1 

QI d I ~ V .d Q.I ~ t I ~ ll1 el 

tu 1>1-:iY1mn1'1J1-:J1>1'U 'Vl1 :::1>1uri11m-r-:i'il1n'Ul'Vl:::mtl1'Um11-:i1>1-:i 111>1 300 m1>11'1J'U t'U'il'Utt -:itb :::mru .. 
1,000 mm rl'n'l:lm:::~'Uli!'U~'U'Vl 'J ltl ~'U'.i1 'U U 'U'Vl'Jltl mrn\')n f-:i-u'1-:i iJJ~m J1 ("J''U'Vl 'J, 2538) 11>1 t1 

~ 'UJ'U~ o-:iiiri111J11l'Um1>1~ eJ 'U '7 pH tl1:::mru 5.3-5.8 (li'Ulm 111;1 :::mu:::, 2558) :un'VIUL'U''U~ 

' " ' 
m1>1'lf'U tl1'U nm-:i o-:imn iJJ~o t1'Vl1J 1 'U ,J1'Viii-w'U-vh 1u 11l'U'W'U £ i tl'11 O'Ut10 1>1rn-:i'llo -:i 'U1 :Ut1'W1Jt111 

q 

m ::: 'il 1t111l'Un~lJ '7 '11UOlJ '7 Ol 'iltlU1~0-:im'il1t1nnm::: 'il1t1'1J eJ -:J l lJ~ 1>1 1rn :::ri11m nmrn111>1 t1t1 0 

1 '11lJ'IJ eJ -:i11t111'1Jm 1>111Jnnnern i m1'1JeJ-:J11n 

fl 11::: 1 *a-:i i eJ t1111 'il 1 ty'Vll>ll! 'Vl'U 1>1llJli11 lJ'lfl~ 'IJ eJ -:J Nt7'1117'U u1 ilrn ~ eJ-:J 'il 1nri 111J l v -:i m 1 ~ 
)J I I I 

iimnn1 1i::-1 1;1 i::-1~ 1>1'1J eJ-:J Nn'l117'U 'Ul hi 'W'U 'Viu1 1jjoG-:i q ~mi'-:ii -:iiit111 ~1>1 i vl1m,J1vci1-:i 'Vi1n'U 'IJVUI 'IJ\91 
'JI I SJ I 

~1n1>1 111;1::: i JJfl1u -:iG-:i1:::uuu11r1l 'U'W'Ul1'UTU'U '7 n~11fiv 'lf71Dl'U :Un iifl1t1~11vi11 i vlm u11u-:i 

1J1>1111>1 -:i1i -:i Nt7'1117'U'U -:J ~-:i1ilmn1m-u'1L'ill~ t11nui 1>1t111u11~ 01,r1;i::-i1;1i::-1~\91 '1JO-:JNn'l11 1'U u 1vci1 -:i 

t'W ti-:i'Vl o ~ -:i ivl,J1J 'U11l'U lJ l:'1~'1:li mm 11:::01mr1l 'Uu 1rn;umrim i'1 v 1 'U U'il m fo 1rn:::ml'l1 \91'11rl'n 
q q 

'IJ 0 -:J tll 'J lfll>l i vl 'U 1 fl I~ e) -:j lJl'il 1 n t1 n 'il I>! I~ e) ~ 'il ::: '11 l'IJ 0 -:J'U l'IJ e)-:j lJ 'U ll fl (fl tU l 'il 11 fjfll fl 1'lfl 1 'U 1\lll 'U 
q q 

" ' 
1 'Vl tll, 2550 1m:::ff1 'U 1'l5lt11 ':it1'Uivlu1, 2546) Ul-:J'W'Uviiit11':i ~1>1 i vl1Hl 'Ulf1tl'U (J~ i vlu1 '111o'l1 rl'-:i 

(]~ ivlu1 'I'll 1 ,r i 'UNt1'1111'U'Ul~iiN1:'1~ V-:f i11-eyn ll>l'UV111:'11tl'il l tl i vlu1 111:'1::: 'Ull>ltl1 ':i iluio'W'U,f '1110 
,, I I t I 

tl1':i 'Vl l>lll 'Vl'U l>l llJli ':i ':i lJ'lfl~L 'U U'U 'U ou-:i ~fl'U yj OU'J OUI 'IJ\9l 'Ul'Viii Ntl'l1 1l'U 'Lil :Utl 'il :::1-u'1 i tl i 1>111i -:i n -:i .. .. 
Nt7'11 17'U ,J 1 l 'U 'li 1 -:iq~11i -:i 1~en v ~'UII ':i n'Uo-:i q~11i -:i t 1 vri111J~l>l~ 11'il:::ii v v1>1 Nt7'111l'U u 111\91 n 

o v ti ll llJ 1n 'ill n ~ -:i~i 1>1 i11-:i i tl 1 l>l v iJJfl1u -:i o -:i'li1-:i oo tll>l o n ~ l>l N~ 'IJ o -:ili111JJ-i'U £ 1 'U u1 v\' 11,-l' 
q 

I I 'j} j} o I 

Nn'l11l 'U u 1viii tl ltl'W v vi 'il :::tlU'W'U Jj\,) llJ'jj ':i ':i lJ 'lfl ~'U 'U iJJii nntlU'W'U1l Ul-:f'W'Uvilfll>lfl11:::mllJ1ilt1-:i 
q • q 
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II) , d ., -'1 'l ., 91 II) 91 ., II) 91 , .,j .d ?I II) ~ , .d ?I , ., d'IIJ ~ 
!lJlJ i:-l f1111 l 'W Ul 'W'.i:::~'IJf)cll !lJ ml:::'.i:::~'IJ !lJ'.i'W l'Wtl'Vl'il:::'Vl~ll'Vl'Wlu'W !lJ !'IH\J'VIIU'WlllJ'W'Wli !~ !'W • u • 

fl111J; 0-Jm'.i 'lJ 0-Jfl u ~u t11J 'IJ 11flfl ~n1111u u 11vt1J tu 0 ~1-JA mt 0-3 1rn:::ff n t1m-w m'.i il11A 0-wu { 

~ llJ1i '.i '.i JJ 'l/1~ 'lJ tl-3 ~ f1 1111'W u1J1,MV1 nil 'l 'W 1'W 'li'N11 U ltll 'il 1J ~ f1 1111'W 'U 1 h i 1vi tl-J'W tl ~ tlfl 1 1JJ . 
"" .. 

li'.i'.ilJ'lfl~'U tl-JJJ'WlW . 

~ ' 
2. 2 tl fl'll W::: TI1 -;JYH] fl 'll fl l tJ m 

'1111tlu'lrn~r.11 (simple leaO 00m1t1-J{l'ci'IJf1'W 'lrnltl'WJ U~N llfl'IJ1 tlmt1'lrn11nrn ~ 
d «I d ~ d d 9I .,j ~ 'l I ~ d _F,! 9I & 1/J I ,<I 1/J I o, 

1'Ua101Jm r10-J ur1:::1tl M'WIU'W m'Ua11 'UJJ11J 0mamn 'U'W rn1rn~JJ'Vl'.i u'.i f111 ·HM'.iU 1 'lJ 11 '.i 0 1 'Uf1rl'IJ . " " 
V ' y 

ff1:Ua11'li'JJ l'Wtl'l'IJfntl'IJ '\Je)'IJ 'l'IJl11'J'IJ tlma'l'UJJ'W 111m11uJJii~-J'l1'WlJJ 'IJ1-3fl1-3'W'IJUclll'J'l'IJltttrll.J . 
!l'W'l'IJ{l'tJ'IJl1a1 '\J'W l ~'l'1Jf111-3 2.5-5 l'lf'W~IJJm l'J11U'.i:::JJltU 6-1 2 l'lf'WALJJ~'.i n1u'lrnfu '\J'Wl~ 

l'Jl 1 U'.i:::JJltll 1-2 lJrl~llJ~'.i (tll!J!lf1'.i uri:::urncvi~, 2552) 

QJ ... 'I d ,., ~I 'j/ " jJ d QJ 

~tlf1 i:-lf11117'Wu7JJf11'.itltl f1~tlf11Wf1~'W (dioecio us) lu'W~'Wl'Wft'i:-1 uri:::~'Wl'Wft'LJJl'J r1m1rn::: 
" 

'li0~0mtluu1J'IJ'l5ellll'Jf1U'\J'W-3 (panicle) flci'71'J'lfel~elf1lJ:::ll1-3 111elrilll'J l'J71U'.i:::JJltU 7-1 2 

L'lf'WALJJ~'.i ~elmtlu~elm~a1 tt1milun~JJ ii tl '.i:::mru 3-5 ~eln ~elf1l'Wrl't1Jl'Jelelf1ltlu'liel~rnn . 
0 ~I O 9/ d j) ~ I I d ~ d I G) 
'ill'W1'WJJ1n nmuum::: 'ilnm:J.Jrll~'W mi:::n-J ~elf11'Wft'Nlu'W'lfell~l'J111'.itlJJ 2-3 'lfel 1'W m ::: 'iln . " . 
l~l'J1f)'W 1n~~lJJUrlll'J~-JU:::U'Wf1'1Jl'Jel~clel'W~ll~f),l1l.JJJ1'WfelJJ "l f)'W '15tl~elf1'li1tlu01ttl'.i 

l f) 1:1 \;l '.i f) '.i {l' 11.J 1 '.i ti I fl 'IJ '\J 1 l'J l ;1 'W '.i 1 fl 1 l ~ l'J 1 f) 'LI l'J el~ cl el 'W ~ f1 '1111 'W 'LI 1 el tl f1 ~ tl f) ,J '.i::: JJ 7 tU I~ tl 'W 

1iu11flJJ-U'WlflJJ (oio!1m uri::: uiucvi~, 2552) 

'j/ d jJ d ,1 d d d 

lfl'.i-3{1''.il-3~tlf1 ~tlf11Vlft'IJJl'J (pistillate flower) U'.i:::f1el'IJ~11'J f1rl'Ulrll'J-3 (sepal) {l'l'\Jl'J1 JJ 

'\J'Wl~ 'lmy'iil'W1'W 5 f)ft'IJ '\J'Wlm'Vll"l nm11'J-JtlQl~l'J'.itl 'IJ~elf) 1Jfl11lJl'Jl1lf1el'Ufl'JlJ~elf) ()~ 1t11tltJ 

d d cl d c.'i d ~ I I jJ b'J r;Jj) d _:f ~ d 

f1rl'IJ~eln (petal) JJ'\J'W l ~rnnmn r.Y'U71t1-Jmttrlel-Jelel'W i;Jf111el'l-;!JJ n~11'Jf1rl'Ulrll'J-J 1JJm1n ~ nr1u 

1ia-J00n i-J'il~Lttl-!f1ft'LI~elnA~ elVm -Jmn-J 1 fltJ ; , u 'l 'U'\Jel-Jnftrnia-J i'u 'l u i,-~itlu mr.Y'.i L'VlrHiia " . 
(pisti ls) U'.i~ f1tl'IJ;11'J1-3l~ (ovary) '\J'U l ~'lm\] 1 B'U i'-JL~1t0JJ~~f1'1JOl'Wlf1r.Y'.il'Wfl'IUl'J (ovary and 

style fuse) Uclltll'Jtl~lf1{1''.illl'Jf1 (stigma free) tltl~lf1{1".il'Vlrl'LUl'J (stigma) Uffl11~tl-Jltl'Wm~~f1tl~'IJ'W 
y V 

i'-JL~1-3l~\91-3elQltt'Wtl1-3 f1 ft'IJ (superior ovary) i'-JL~\91-J~H (orthotropous) ma'luii1~'l'IJl~l'J1A~ 

tlQ'U'W!l'U'\Jel-3i'-3 I~ (basal placenta tion) 
y 

V ,. I y d d d ~ d d QJ I I 

~tlf11Vlft'N (stami nate flower) u '.i~f1el'IJ~11'J f1 rl'IJHW-J{l'll1rlel-3el1J!'\Jl'J1 l'.il'J-3~1ell'J'.i~1111-3 
" " 

f1 ft 'IJ~tln i:1~JJ11tl'Uf1ft'IJ~elf1ffl~l'J1f1ft'IJ~Hlf111a-J'ilrnnu (valvate) iuhrn~1ilum{l''.il'Wft'~ . " 
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' ,, 
(androecium) 1.h~fHl'IJ~1tlelU!'HU (anther) 4 f1~:IJ ~~elV'IJ'Ufil'U'lflf1'1'1l'WA'~ (filament) viiumn 

<\I q 'U <\I 'U 

.., .'I ~I ' • 'll "' , • .I "' ~I .d 
i:-m i:-1n'l111u u 1 ei ei mrnw u 'lfel\?l 7 :1J m\?l 'Um :1J eiu i:-m'U ei -rn ~ TI '111 ei m -rn1~ 1u u mu~ t11 

i d cl d I dd d ef I _1.d :'I d d ,d 

(Simple fruit) 11'1.J'IJ Drupe i11tl 'U:IJl:1Ji'l~l~tl1i:-li'lelel'U:IJ'1'!'\Jtl1 1:IJell!f11l ~ lui'ltl'Ulu'U'1'1'11i'l el-3t:l-3 

"' <JI d • I "' ' . I "' 
!'11i'lel-3 el:IJ'1':IJ i:-im.1'\J'Ul~u1 ~mru 1.5-2.5 19f'U\?ll:1J\?l1 i:-im1nu1~mou~eiuu.1mt1t1-'W()llfllfl:1J 

d d Q.I ,d I ~ ~ 'j} d Q.I d ~I i ' 
mi'!~ 1:1J "~ i:-1n'l111u 'Vl mu m1 '\J mm1 u ei i:-i" ei eimrn1:1J" nEJ ru ~ 11 u'U nl '\J 'U'U 1~1.h ~mru ., 

Cl d d 3' d I 'j} 'j} I I d I t G d 
1-1.5 19f'U\?ll:IJ\,'l'j :IJ!Ui'lelf1'11:IJ'1''\Jl1'\J'U f)'je)'IJ 'l.Jl-3 '11:IJ\Pl'Uelel'Ueltlflltli'U :IJ'ilf)eltl'Vll-3'\J1i:-li'l!U'Ul:1Ji'l~ 

q q q 'U q 'U 

~iiei1t1J'U '11lf1'\'llf111ln'l.Jfom imM'Wcll'1'~ ntJ~l!'W'U ln'IJ i iiuirei-31tu \l~ 'lf1tlfo'ld1;1\?l i~'Ul'U . . 
n11 10 i,Jmi-f 111-i1ileif1~utmHeinri1t1'11~-31l~"~"-3 (tUO!lm 11i'!~uo1cvi\?l, 2552) 

Q,.I ~ (V _ ,. 

2.3 fll".i'Utllt.l'W'l-!1iHfl'H1l'UlJ l • 
.., t .., 

2 .31 m 1 '\J rmm 'I-! fi u utrn 1 t1 m 'W R • 
d ,c2 ~I <>deli')} d <> ' <JI o <J/i<J/i·'• ' 1 ,,.., f111l'Wl ~ l:1Ji'l~ 9f-3!u'U11i'Vl ~~rn~ lli'l~'Utl:1Jeltll-3f111-3'\J1N 'Ulm'll lJ uui'!f) ~ti :IJ\?l~ ., 

1lf111"~Ui'lf1'i1:1Jtl'l.Ji:IJ1tt'i:IJl-31 ('lf~'W-3fl, 2555) nn1nmrn 11'1~ f11 'H\;i1t1 'lJl'lJ~~rl111 f'IJl'Wl~ i:rn ., . 
Q./ .. 'I I d i " .. I c'!I ~ ,:I I Q./ 31 d i:: 

J:-lf) '1111'U u l \I ~l! f1 II i'l ~ lf1'1.J ~ u 1 ~'lJlW I~ el 'U l:IJEl ltl'U -:IJ (l 'U l tl'U '\J 'U el tlf1'1.J 'Vl el-3 t:l 'U f111 lf1 'lJ i:-l i'l . ., 

~f1'1111'U:1Jll'Wl~fl111n'IJ\llf1i'U iu 'UUl~~ i:-li'lmll~tl1U'Ul'Vi~el-3 ~,31)~ i ,r e)\,l'j lf111-3el f1'1'-3f111i:-li'l ~ ., 
I 'j} Q.I Q.I <=i. 0 ,/ 'j} 1 j/,d I Q 

11-311"1 (rum11m lli'l~'IJ UJCYl \?l , 2552) Iii'!~ 1ll'U11\I 11"~11f11 'Ufll (2550) ~A'f1'1dl'lf1-3f11'Hf1'1.J 

cl c:L:::! , Q.I d Q.I & 1 dd d d Q.I d Q.I ~ 
l'lJcl~ :IJll'W 1~ f1'lJ i:-!Ml el el\;111 f11'j -3elf1'\J el-31:IJi'l ~ i:-lf1'111 l'U 9f-3 'lf1-3 'Vl~'Vl '1'~ fl el i:-li'l'\J tl-3 i:-lf1'1111'U 'Vltl-3~ U . 

. I d . I .,, d .,, d .., 'I <J/<>d d <JI d ' 
llcl~ U '\Hjf1 'lJIU e)'j 19f'U \Pl f11H el f1 90 % Iii'!~ f11 1 lf1U i:-1'1'\Jel-3 i:-lf1'1111'U t 'lf1'1i f)l'j lf1UU 'U \Pl 'U ~ f111 f11 'j 

d ,Vil I G d d I .d, d 'j} I ,QQ.I rl 
lf1'1.J \Pl\;l'U!'W 1 l ~ 'W U 11 f111 lf1Ul'lJ cl~ 'lJ U 1-3 "11'U 'Vl 11-3:IJ 1 lf1-3el f11!i'l 1 '1'1'U lWI 1 l>l'U 11 '1~'1''lJ!'W'lf1 

(255 5) i~ifomm1U1 1 \I 'H Utt el 1!'1~'1'fl11~ f111 lnU fom1:1J~~ ~f1'1111'U ~1'11 :IJ1~'1':IJ 'WU 11 (l-3'W el~ . . 
1'W1~'Uiir111'lJt1111lf)'lJlf)f)'Jl(l-3'Wel~!elYl~'U \Pl ~ nr1 'Wcll'1'~f1 l!cl~(l-30'1lJIUtl:IJ iueiurnnil 5 

q q <\I q 'U 

el-3A'l!9f"19/tl'1' 111-i el\Pl 'j l f)l'j -3el f) ilJII\Pl nl-i 1-3tl'U i 'U I~ el-3'\Jel-3()-3~1 .ff'l 'U f111 l'Wl~ !:IJ~~ ~f1'1-111'U thnii . 
' . I .,, d .,, .., 1 1 <JI& <JI .., 1 'I 

J:-lcl\;JellUel'jl9f'\,J\,1'\Jel-30\;11 lf11 'j'3e)f) ~t1'1''lJ'lfltl (2553) ~A'f1'1dlf111!'Wl~nmi:-1n'l111'U ~tll'Wl~ !'U 
1 ,., )/ 1 I ,., 

qw11vi111P1nloi1-3t1'U1~'1117-3t111 6 ih 11ci~ 10 ih 9f-3i:-ii'lvii~flel Q-3t111 10 ih 11l1qi1~u1\91~n11 
,, ,, ,, 

lli'l~1~UU1lf1'\Jel-3(l-3tl11 6 ih 11"~ 10 'U11!\?lf1l-il-3tl'U flel Mtl116'U111f1\l~'\J~\911elV'l'Ut1-3 ff1'U 
q q 'U q 

~ <JI d ,<JI.., i' .., 
(l-3tl11 l O 'U11~UU1lf11!f11 l!i'l~1lf1~eltl\1~1'11'U ~'lf~l'il'U 1lf1\I ~ :IJ'U~\P11 . 
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v l "' I v 
2. 3. 2 fll 'j '\J mu ·vru 1i u 'U 'U I ii e11ft m vrn 

• 

n7'.i'tHJltJ'l4'unuuu 11J01flm'Wt1 l'll'U fllHHJU nui1>1'.i1n ifni111fttm'.itrfi1>1'.i1n 11it1J • 
1uu~uvrn'W'.i1t00mrntJ1n uftdhr1Pl';i l f)l';i';i0\>IJ1 ('ll~wll{ 2555) ~u'il 11'1tr1u1t (2554) 1~ . 
flf)'I-J lf) 1'.i 'IJ tJl tJ'!4''U 1l i:f n1-1 11u 'U 7,/{ 1tJ1fi 'j)ftfl lr11 'U trfl l'W tt 0-:J'U ft O\>ll-50 ~-:i ir/{11 'U-:Jl'W lt 1i tJ,:J Hft . . 

Q.I I ddd I GI I d d d SJ d 1 d d d d 

!>lf)l111'U'Ul 'l'llHT!l\11f)\;ll-:Jf)'U UU..:JIU'U 4 '.ittJt r10 l'\l(J'Jl'IJlJ l'IJtJ'JOO'U ftll1f10-:J'U'Ul'IJtJ1 llft t 'ff ,, 
m~o-:i U'Utl'IP1'.itlll11'.i MS 'illf1fll'.il'Wlt1~tJ-:iHfti:fn1-111u1l11uu11m 30 iu Hft'U'.i1ng11'.ittJt'IJo-:i 

dd I d <Id " i Q.l,=t ~ ,% Q,I 

Hf1"1'!'1JtJ10 O'U lJl'U O'.i l'lf'U \Pl f11HOf1 'ff-:Jtrl>l'IJ 0-:J'l'l-:J 4 '.it tJt tJ-:JlJ f)l';i f1'f)'I-J 1 fll'.i l'W ltl'1tl-:J tJ01>1 Hf1l111'U .. . 
'il1n1Pi'u~1'il1ru1~1J~U'I.Jtr1P1rnrn1'.i MS ~1~1J BA 'il1nm'.i1'W1t1it1-:iHfti:fn1-111u1l11uu11m 60 iu 

u .. 

'WU11tJ01>1i:fn1-111m11P1n1P1 11~n "l 1uui1u1umn'lutrmornn~1~1J BA 2 iJft~n11J /~1P1'.i .. 
u-:imm rnr (2545) 1,/{flf)'I-Jlfll';j l'W lt 1itJ-:i i:f nwnu 'Ul 'l 'Utt 0-:JUft 01>11401 \>I tJ'U lllJ ~\>I i:f n1-1 lll.! ~ii~ 

i1-:inum1itJ-:JU'Utr\Pl'.iOll11'.i MS ~l1Jl~lJtrl'.ir11Ur1lJf)l';jrn1UJl~U 11Pl !U'U11'11301l.! 'WU11 llJ~\>I 
.. • u 

f)l';j 'IJ ti ltJ'l4''U 'fi i;f f)'l-111'U 1J 'j) 'j) Ul.! ii f)l';j 'U 1 u 'U ';j ,:J f)l';j 'IJ t11t1'14''U 11 'U Of) 'j) lf) f)l';j l'W lt llJ ~ \>I 
q q q q 

n~11~0 iifll'.i\Pl 0u ~-:i 11>1tJ'l i~-:i1P10u m'.ilPlOl.! '.iln ui1tm'.i'IJ1>1uw~umi'1i:fn1-111u 'il1n1l1m'l.Jftn . .. 
ui'l'l nifi 11" Hft H~IPl,r otJn11ifi m'.i t'WltllJ~l>I llfttfll'.i l'Vllt 11J~1>111i1i11m'l.Jftn 'l uiu ~~i1-:i '.i t uu . .. 

' ' .. _ 1 et. o. .:::t. 4 v -'1 
2 .4 1J 'j t Ul 'Yl'\J el-:J 'j t'U'U'I-U 1 Pl O'U 'YI '\J'U '\J el-:JN fl'tt 1 l'UlJ 1 

'Ull~-:if..:i (Deciduous dipterocarp forest/ dry dipterocarp forest) rn-:iJu~11tJn 'Ulll\>1-:J 'Ul 

ll'Wt 1l1 lr1n 1tlmi'u vrumt 'illtJIPlllJfllrtmi'.io fllrt1P1 t 1uoom~tJ-:imi'.io'IJo-:i'l.J'.it l'l'lrl'l'l'lt11U'UtrTU 
V • • V 

'l1-1aj ('li1'll'lftJ , 2549) lJf)f)';j t 'iJ1tJluvh-J vh1u llft t fJl'Ul'YiiirnllJt!-:Ji-:i11i 50 - 1,000 llJ\PJ';j 'j)lf) 

'.i t iutll'l'l t rn (lf15tl-:Jflf)i, 2553 llftt ~onfo llrl t ~'Vlrl', 2552) f)';i t ,JltJir/{ci-:i1'1JAfllflf)ftl..:J llft t fll fl 

" ' 
At 1'U\Plf)Ul-:Jri1'U ,JlJG-:J'D-:Jl11~1'Yl'll'.iU1 ( i'Y l'Wf1l10'W'.i'.iWllf, 2553) llftt UN~'Uvi'ff-:i tumr1muo . .. 
'ff -:JfllJ 'U 11~ -:i f -:i 5-:i'l.J ';j 1ng ~ 'U 11:IJ n 'U !U '\.HI 'U 'J';j O tJi O';i t 'l-111-:J'U 1~ ii r11 llJ tr -:i 'j) lf)';i t i u J l'l'l t rn 

mnn11 1,000 llJ\,l';i l'lf'U 'luo'l'ltJll.!Ul1-:J'lll~~Otli;Yl'l'l'W-'UtJ (Marod et aL, 2014) m, t 'l'UO'l'ltll'U 
q q q q 

111'1-:J'l/l~\>IOtlOl!'l'l'U'U'Vl (1'1/Wfll'ff , 2545) '1f)'I-J(Ut~'Uri1utm:u1tl'U~'U'l'l'.iltJ 1-110~'Uftf)1-:J iitt'U 
u u .. 

I ct J Q 3,1 ~d liJ' d ,11.1]~ Q g}l.1] 9,/ " 

1Hf11l1W)'W'Ul>l'UU1-:J '.itlJltJ'Ul\>l llrl t ilJtrllJl'.itllf)UfllllJ'll'U 11 ll.!l>l'U'luq~1rn-:i 11>1 (flWl'ill'.i tJfllfl 

1 'U1~'U1 '1'ltJ1 , 2550) 'Wnru1:ifri1u1myii '.itUU'Ul1r1'~~-:i1vJ (Fire-dependent ecosystem) n~11~0 

'Ull~ -:J 1 ..:Jfl,:J'ff fll'YIOLJl,/{1~ 0-:J,Jlf), yj,]7 lii'o-:iiiu'il 'Dtl~l'U, 'VJ1lwu'1mt1l'Dl>llrl''I-J 1'll~'ll m.u'1 llfttlrl''I-J 
.. u 
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9f7n 1 u vi'lfu u iu u 1 1~ o 11'i' ri1u ffuvf u n 'IJ o .:JV! 11 t:u 1lf 'rfllJ 11 t:l\91 n a.:iriiu ,J, 1;1 ~ V\911 .:i 1oiu . .. 
Vl'i'iUJ 1lf 1.:irrv1.:iHri'~ 1u (deciduous Dipterocarpaceae) ~ij01q'IJ0.:i11J~~Jmh~mru I 'ffU~ll1 

I d QJ d 

l'lf 'U 1\91 .:i (Shorea obtusa) 'l .:i (Shorea siamensis) rn V .:i (Dipterocarpus obtusifolius) 'VI a 1 .:i 

.el I I j} 

(Dipterocarpus tuberculatus) ua~n1rn (Dipterocarpus intricatus) 1rn~/11rntH7'rf1'U'IH ll1lJ'IJ 0.:J 

d d.c:l cl I ... I I 

llJfl~'YllJfl17lJU'IJ.:JUfl~'l1'Ul l'lf'U u 1~~ (Pterocarpus macrocarpus) u~.:i (Xylia xylocarpa) m ~un 

• ll}'1d .e:t.Q.I 

(lrvingia malayana) tra~rn:Jl.l 11.Jm~-•JWlf'U (Dalbergia spp.) 

im.:irrf1.:iu11~.:if.:iri1 u1mymJ.:i1;,J1~mru 2 - 3 iu11ouvo~ i~v1ii111Jiuiu 

I ll)9J 1 .ef i 9,1 j} 

u1 (Forest Floor) 1~umrnuvo~'lf'UU'U r1111Jrr.:iu1~mru 20 - 30 llJ\911 u1~nou~1vV111ru LlJ .. 
"' 9 ~ I ., • r:l ., 

H fl~ l UL u 'U '11 an l 'lf'U l\91 .:i (Shorea obtusa) H (Shorea siamensis) lJ ~ VI 0 n (Parinari anamense) 

'LI 1 ~ ~ (Pterocarpus macrocarpus) I l1 V .:i (Dipterocarpus obtusifolius) n 1 7 ~ (Dipterocarpus 

cl ,, .et t 
intricatus) U a~ VI fl 1 .:i (Dipterocarpus tuberculatus) I ti 'U \91 'U lnl ~ 11 0 'UV 0 ~ 'If 'U mn .:i fl 1 7 lJ IJ' .:i 

. " ' 
'LJ'j~lJlUJ 10 - 20 llJ\,l'j ;,:iri1u'lmu1~'UL1J1mu 111otlf'VllJH'rflJf1'ULU1uviuvi u1~n ou;1v no 

u u • ,, 
.et i .et d 

U VI~ (Quercus kerrii) l '11 lJ 0 ~ 1 a~ (Aporusa villosa) l '11 lJ 0 ~ 'il (Memecylon scutellatum) U a~ 

I QJ QJ cl 'j} c1 t I.& cl 'lil'J/ 'j/ d 
1J~1J1.:i111um1u (Buchanania lanzan) IU'U\?l'U ua~1rnuvo~'lf'U"1.:J 91.:JIU'Umrn ll.J\?l'U'IJ'Ul~rnn . 

"' "l V • _I V V V ., 
11m 1lJ'l1lJ u1~nou~1v 'lf7.:J 'U71 (Ochna integerrima) !fl~ (Catunaregam spathulifolia) Hn 'l117'U 

'Ul ua~1lfm:iavo (Marinda spp.) ~.:Jl10'UVO~ff1'U1my1~'Ul10'UVOm·h.:i c-i nu ua~iu~,~~n 

V V ., .J ~I • d V 'i' "l • II) V c, 

fl17lJU'l1.:JUfl.:JlJln07'il'VIU 1-:i (Shorea siamensis) 'IJ'Ulu'Um:Jl.ll~V1fl1'U <i 1~V 11JVIUV11rn1 ll.J'lf'l-1~ 

' " " ' 
~'U1'Ut10'UV0~'.l1'UU'UlfltJ l'lf'U \?lll.Jlnl~Utl.:i~1.:i <i 1110viuvi~urn11'Ufllfl\?1~1'U00nlQV.:il'l1U0 

" ' ' 
'\JeML'YIV (1i1'lf'l1V, 2549) ri1url'1viuvi'l~ij ~ uviei~1J'ffl.l\JHU~ ~u~n Llli'IOvu11ngttu iHrimi'io 

iu~u Vl11UJLlf1~u~u11ng'il~l~'U ltttJ.:i Ufl~Vla'J.:J ua~iu~~'U~ n711~U7V'l-i l~ ua~1~uiu~ 

11UVIO'ffl.Jfl11 'il~U'l 1ngV11 'jf,U 1lf 1.:irrv1.:iH'1~ 1 UVJn'lf'U~ l'lf'UU~ nru rrmil iiv~ .:JU 1~~omY~lln 

17'lf VIUV1 11UJ 1lf~nri111J1 6 'lf 'W~ hfun 1~.:i f.:i 111v.:i Vlfl1.:J n11~ Un ~ Vl ~VOlJ (Shorea 

roxburghii) ff1'UVl~vomTu1~u1lf~.:iHri'~'lu 'rfllJUt:l'VIUl;;.:iu~u1~rn1~.:i u 11~.:if.:i UllUqJ'il 

Vl 11tU llfl~Ul~Ul'\Jl ~fl17lJ'Yl'U'Yll'U'YIN'Wl1rl'1'YIV7ni'1.:i (amplitude of tolerance) ;.:Jlll \l~l~'U 

"l V • r:l ., & II) vlf , ., "l , r:l 
Vl'l'lUJ 11Jlll'Vll~ 'IJO.:JUll\?l.:J 1.:J (Kutintara, 1975) 9f.:JVl 11UJ 11.JVl'Ur!Nl.Jn'VIU l Hl'Vln (Bambusa 

"' ') ., d "' 

multiplex) 1'il~ (Vietnamosasa ciliata) 'UN01 (Pecteilis spp.) n1 ~1'ilV1 (Curcuma spp.) lln~Vl 'lf 

d' 9) d Clo 

1.:Jrl''11qJ7 (Poaceae) 0n11mv'lf'U~ 

u11~.:i f .:i ti 0111~u u1 ~111 V11J1~ rl1fi'qJ un~umrn t11Jvf u n nuic\;1\Pl 'IJ 0.:ir1u 1 u 'lf'U U'YI 

'illm lV.:Jl'U'IJO.:JnrnUl tlf nri7117Ul'rf .:i'J'UU 11.:J'lfl~ ~t:ln'U1~n7rl'l~'U 'Ul'lflJ'lf'U 1 uif 'il 'il'U'U f t1V'1~ .. . . 
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l'Ull'U'U h1mu'W7~f11'.ii~ '1111tm:w ll'1~flWH 7'\JB•n'.h i,:i1~~'lfu~ivi '7 m~1~ e.111rn~tfm111'Utl1 

t ,:J l~ 'U II '11 ~,:J '.i 1 tJ '1 ~ 'IJ e) ,!J'lfll 'lf'U 1 ~ vm 'W 1~ fl l fl 1'11 {1 e) 'IJ ti ,:i1.h ~ l 'V1 fl'! 'V1 tJ~ ii 'U l'lf ll'lf'U II 'V1 'lJ 'V1 ni 11rn 
' ' ' 

1~ tJ'il 1f1f11'.i'.i 1tJHU '\J tl,!J rl1u f),1~ f11'.i 'U1'lfll'lf'U (2555) f1~1111 'U1'lfll'lf'U~1lllh~mrl''\J t1 ,:Jf1rn'U7 
' ' 

'1lf ~ui'U ~l~'U u 1tY,:i1'U1111,:iJ'U iii,:i '\1 11~ 5 ftl'U '1 i 1~mh~murni ,:i'\1 ~,:it1ni~;,:i1tl'UU 7'lfll'lf'U 
~ ' 

t,:JU7'b'll'lf'U ,h'U i m ui 'U fl lfll'H'U ti IW~fl1fl~~1'U tltlf1lQtJ,!Jl'l1'U t1tf 'UU'.i ~'U'U'UI 1rl'll'U'UU11~,!Jr ,:J ~ii 
' u 

i !V. I I "'i , <i . 'I , , ,,i 
f11'.i 'lfu '.i~ tJ'b''U 'Ull,!J f11'.ilfl'U'l11'\Jt1 ,:J u 7eltJ1 ,:J ~tJl'Utl,:J 

2.5 nn 1~ih~ l t1'lfl!'illfl'Ul (Forest utilization) 

nnH'ih~ ltJ'lflJ'il 1f1'U1 ~ti f111~ll'U11tl,.f'U ~,:Jv7,:iu1 't'Ull~'\Jtl,!J V11,!J~'.i,!J 1rn~V11,:Jt)t1ll l~tl 
' ' ,, 

~tl'Uil'U t),:Jfl 11ll~tl,!JflWU'il'1tJ~ mmrnu 'LJ ,:J '1~i,:iu 

1) 1.h~ ltl'b'lJ~l~1'lJ 'il1 fl'U11,w~H (direct benefits) 'U'il'1£J 4 'tum11Pin.:i ,fi~'IJtJ,:JlJ'U1!V 
' 

ih'Wimu'1;'il1flu1'11f 1'li'U mn11'1lfmiYfN ~t1vmrfo 1flit1,:i11t1'U i..ff1tl'U1~m'W~,:i c'1lfvl'U 1m 
u ~ 

Gl 'U) l~Utl1'11U tJ 11flEl 115fl ll'1~ lflit1,:J~Hlll ;1tll'l11PJ~U1llf~~llilll\jHUIU;1tJ 

Q.I ~ 0 ~ a" d o J " i !VI !V 
'V1 '.i 'W tll fl11i '.i rn 'll'l ~ 'il 1 'U 1 U ll '111r1'1-atll ti U '.i ~ 'b'1 f1 rn 'U El tJl'WlJ 'il 1U 1U '\JU fl 11ll~ t),:J fl 11 'If ll 11"~ 

' 
vl~~~mtu 'il1fl'U1 '1m,:i1'Yil1il,:J~U llU1JtJl'Ul'U m fliu~u1 '1lf1~t1 it1~U~Vllf1U iYf 1.:i~t1Vt11rfo i ~ 

'U q q q cu 

'11f V11mvu11~m11hnJ'1u1tli ..fftl '.i::: ltJ'lftJi1.:i '7 lf1~f11'.i'.i'Ufl1'U'.i:::'U'UUL1rl' Ul '1lf m'l1tlll'\1.:Jt)(J!U 
~ ~ 

I S' t I 

ilfll'W lllilll~'1 1rn:::tJ1flvi'il:::mf unu ffm1 ::: tl fl~ '1111 hrru t1viu 1 '1lY.'.i5,:ifl1 '.i 'il:::iiff~ff1U lll'W t)tJ fl11 ' ~ ,, ' 
!1,1 • I i ."!' ~ "' '" I !1,1 "' d " I '1 '.itltl'1~ 40 '\Jtl,:Ju'.i ::: l'Vlrl' Uu'il'il'UUl'l,!ll'\1'1 tltl tlu'.i ~ ll1W'.itltJ'1::: 30 '\Jt1,!Jl'Utl'V1'\Jt1,:Ju '.i:::l'Vlrl' VltJ ' ~ 

f11'.i 1.-ffu '.i ~ ltJ'lflJ 'V17,:i~ '.i ,:J 'il lflU 1ff1'U i m ;ui 'U 'U 'il'il'UU 'lf11'b'U 'U'V1 'il::: iii 'U 11~'\Jtl,!J '\J tl,!J U 1 
u ' 

"' '1 ' ,, ,v "' '1 j) I d I ~ G d ~ 
(non-timber forest product, NTFP) 'V1 lli'll' llCJfl '11'.itl ll'V1tJU (t imber) "lM'\J t1 ,:JU7UID'\.J'Vl~ tJ,:J fl1 '.i 

_,, 'l ~ I • I I "'i ' "' ,v i ~ di di 'UtJ.:JlllflWlllfl UlJflt]~fl1 '111'1~1uUlJ '.i~ tJ'liU Ull,:Jlfl''.iEl~fl'il'ljlJ'li'U'Utl,!J'lf111J1U 'U'.i:::,l 'l.J'\1 '1.J,:J CJf,:J 

'W'.i :::'.i 1'li'Utyt)J~'U1il,:J1Ull'\1.:J'li1~ 'W .rl'. 2507 1rn:::i.i fl1 '.i lvi1J1~1Jiuu 'W.rl'. 2530 '1;t11'11U~'\JtJ,:J U7 

'11 1 ,!Jtt'lll'11 18 '15\J,1 ('VW,:Jf1, 2550) ~ .:ii.iU'V1 '1 .:J l 'V1El'lf,ll'iJU'lum11n'U'H 1'lui'U~U1 ~11lll11'11'Ufl 

'111 t1 ~1u 11-1 ~ fltJm.nv '1; '.i ~1.J '1 i' ui rn,:iiu ~~\JflU'.i::: mm ~m:J 1'1Jll'liU 1 ~ vrl1u fl ;i,i f11'.i Ul'!Jll'lf'U 

m llU1 '1lf O'il~ii'.i ~lUtJ'Ull 'U 1U{)'U~~ ~e)U U '.i Ul'l.J1'1,!Jl~tllt't1u 1::; ltJ'lflJi tlfll'.i IO'U'l11'\J t1 ,!J U1~,!JI ~u 
,, ' ,, 

11£J'1;im1E1t)'.iiuviuviuu '7 

2) U '.i::: ltJ'lilJ~l;i''U'il1f1U 7llY1,ivei't111 (indirect benefits) '1;un fl1 '.il~U ll'l1 ri,:Jlm 11rl1 

1i1 '.i 1tlu ll'H ri,!J'Ut) .:i fl1 '.i '11 lJUl1tJU ill'.i i u '.i::: 'U'\J 'U I 1rl' 11 '1 :::U,:J l~U 11'11 ri ,!]fl mnu m{ UtJ U 'Lil '1lf u .:i 

if t1,:i fl'U fl11lJ'.iU ll '.i .:J'\J tl ,!l'1ll'WltJ 1rn:::J 1'Yl1ll'lf1£J 'l U fll'.i,1,l"lf'l.JJ 1 if t1.:i fl'U fl1 '.i'W.:J'V1"1£J'Utl .:J ~ 'U ' . ~ 
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' ., 
nnii1.h::: LU'lfUHtl1111U1Jl Htl'\111U1Jlntll'Jii1.h::: 1a'lfUlJltltl11'Yhu1i1 i ,J lU0 ilf 

~ o oY .:!t .:!.t .<!\ .:::s. d d 1 ~ o 

UtllJU ll.Jl'\111\;'I llJlrl'i 0 ·UJ0'1'11·:itll'.i ltl'hl \Pl '.i lU 0-:J,) ltllJfl11lJU 'IJ ,Hrn:::m UtJ1 Ucl::: tl0\PI 00U UtJlJ U 1m 

ii H01l1 l'.i tll'.i t i'il '.i::: 1a'lfU ri1u l '11 rulrn 0 tl iii ll~lrl''.i 'hl'il fl ,l ,lltltll'.i ~tl'hl l'IJ 0 -HYU '\11 '.i (2538) 
q u .., q 

'.iltJ-:JlU 11Htl'\111U 'LJ mt 1-:J '.i w ii ri'l$lJ'l$U 'MU 1.J'\11 ~ n tll'.i ~-:J'W 101fftJ ~tl'\111U l~U '.i w iitff1 lJ 
"' . 

9 , 9,J .::1. & 1 a., J:!I ':-11 & d ,.'I 
tU'l$1-:J(]~uc1-:i1Jmt10-:i 5,000 Ul'l'l\?10r1n1rnu/u 1rn:::,i1nt11rn't11J1'1J0-:iCV1CJJ1 trn:::m,u::: (2558) ul 

l~-:J1-:Jlutlcl:::'.i01J ") lJ'\111'\lltJlcltllllJifu'W'J lU~lJ'W'.i:::tfitJ'.i~ 'W1.J11 l'Jtlrl11l10U~l'15D'.i::: 1a'lfU 

~tl'l111U'Ult~mnuiil'UltJt!unlJcl~l'IJ0-:JU 2557 D'.i:::mru 1,300,0001.J l'l'l ~-:iri1uimu,i ::: 1n'IJ 
"' u 

Ht1'1111u t11 tu 'li1-:i1~ 0u fJlJf11vr u f o-:i1~ 0u 'W(]'hl mrilJ tu u ,l ~ uu n n 1'.i i11Hn'tt11u u 1mil'Jm~ u 

ff1U l UU~'\111-:Jlrl''.i'hljl fl,:) U\>1na-:i llJl'WtJ-:J'W 0\>10fl1llJi 0-:Jtll'.i 'IJ0-:J\Plcll\;'I ~-:JHtl'\111U 'Lil mmrn,1 llJl 

D'.i:::tl01.J01'111'.ill,rnwmh-:i l'l1U H\;'I c!1tl un-:i ~-:i t~uiu omZ-:iii'-:inr101~l'\lll-:J 1fl'lf\Jltll'.il'ttjj0U . 
TI'lf~tl\PlllJli'.i'.ilJ'lfl~ ll\>1ll\,ltl\>1NlUll~'IJ0-:Jff'.i'.i'WfltU'l'll-:Ji1ufflJUl'W'.i 1\Pla Charoenchai et al. . . 
(2013) i I '.i 1 a-:i 1u11Htl'1111 u 'LJ 1n ff l'.i 'l11tlcl \;'I J l\,l l cl tu 1-cr'u l~ {)\;'I llcl::: i 'IJ Jj u c.r-:i tl11TI ')$'LJ 1'11 ell a 

1h::: lfl'\11 rl'1 ,i:;: hfi/ ,J '.i::: 1a'b'U ff-:j ff\PI 1 \;'I a iu lfl\;'I 1 '1'1 'hlrl 1n11 i tt' fftl f10U 1 'IJ ii '.i:::'\11 lU tci 0-:J ,l ltl "' . . 

~ ~ -'i 
2. 6 fll 'Hlfl 1:11 'W 'lH) 1'tt T'I'U 1 

TI'l>'0m1'.iu1 ~0 t1~lJ'b'utuu1utl1-w'b''ttcllt1'b''U\Plm 1 irtlu 01'111'.i u1,1 t1\>11-:itiu i ,Ji uu\>1 . 
c1 :::i0-:i~u \PlllJ1\PJJU li'.i '.ilJtll'.i'IJ11nri'IJ0-:J'l$\JlN1 tll'.i ~mll'W(]tl'hlrl'lffl,)f tuu1u t uti 0 -:J'IJO-:JTI'lf 

01'111'.iJmr lU 1l :::1 'U um 'Wl:::'W 'b'~tnU'tt 1 !~l U 1i '.i '.ilJ'b'l~ ,lltlth l10-:ivi-:i "1 M 'W'b'1Jl'\1 clltl'b''U \Pl ti tl . "' 

'UllJliJc1nvi-:i '1 i' \PlllJM1 HiJmam '1110 l u u1 nrumJUlU l~0rl11ml::: \Pl1tl tu tll'.i tnum 'UllJl 1.; 
"' "' 

'IJ1 1nri t U9f1\PliJ'.i ::: ~11 U TI'b'01'111'.i1Jl-:J'b''U \;'I 1Zlu ~'UtllJtlU l'f 1 iii lfl\;'I t11rnn-:iuci-:i1n'IJ'tt lO'eltl ,lltl 

1Jl ,J\JlflU f)lcl-:JN~\PI Yi1 i lf N~\PI Ncl l U li'.i'.i lJ'b'l~ cl\;'lcl-:J iu1viarn0\>10fl1llJ~O-:Jtll'.i i mJ,i ,iuu iln . 
d ., ., 

IUtJ-:J Ntl'l111U Ntl m :::m\PI 

TI'l$01'\11'.i ~t .;'IJ 11nri tn'IJ'\11 tu 1i '.i '.i lJ'l11~'1Jl-:Jrlr-:i,i ::: 'WU 17-:i'IJW\PI llJ\Plcll\;'l'(l\;'I tu 'b'U 'IJ 'l'1 

n:1.Jo-:i-w1n-w'b''!Tu~1 ~rn1n mM-iw tti\;'I 1vlfu ,iuo-:i-w'b''!TucJ-:iv1'1'1,J '11utuu1ui.11ri1u\>11-:i "1 

'IJ0-:J'W'b'lJ1U1 1mrnll.lfl1llJl'ttlJ1:::r;llJ '1/un 1:Y1U'IJO-:J'.iltl 1'11 m!1 cll~U tl0\;'I i'IJ \;'l tl tl Ncl trn ::: 

llJ~ \;'I '1110l'111Z-:iiu 1\Plan1~tll '.iD'.i ::: tlO'IJ0l'ttl'.i 01,iii1Zlu~rnrn ~tlc11tl ~tl\;'l 'e) -:j ilJtri11t1-:i ~\;'I 
' ., 

M1oii1~u1r11 0-:iiJH01m'.i vni1ocii-:i TI'l1~n-wuu1u'IJ0-:ii'l'la t'liu ~t1'1111u,'.J1 tlwo\PI 1rn:::iu . 
00umc11mtlu Htl f mf 1vifo iumr1\Pl :::1u 0 0 m :fiv-:it 'tt'W 0 ri1umr1mi'10uv:1.Jun-:i 1 riiJmu tt'-:i 1rn::: 
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vl~\91 Hf1'1111'\.J thritA''.i'l:l i1 fl ,J'lflJ 'li'U 1 'U 'il-:Jl11~'1Hl 'H1'1'.i 'Hl 1~t1'tYfl11'.i HU (25 5 8) l~flfl'l:llvlMll'.i cu ~ q q 

Hfll111'Uthinnu 70 1i ihrn1in 25 fl'U rn-:iMm ~ti nrirnfuclnHnl111uu1 \,Jl1Jcl11111ilu . " " 

i1u1u 50 1i u'tYmin 20 fl'U 1rn::nzj1J\,ll1Jcl1-:J9f7'\.J i1u1u 20 H i:im.nin Io fl'U ucl::vlclfll'.i 

11m1::'11 flfltJfll'W'\Jt1-:im1 v'llw 'W1J11 tfl1 t1'\J1tJ~v,1~1,1 Hfll117'\.JU7 i u 'il-:Jl11~'U m tl1'.i ·Hi'nuu'cl-:JUcl n 
" " ,, ,, 

'.i11Jnui-:iiru 140 H t11N'J1a1;1t111Ji-n'flui1u1u 35 fli'111tl'u U'.iltJL; 30,500 1J1V1! H i1J 

'tYt1~rnit1-:inum'.iflfl'l:ll'\JtM '.i ::;1 (2 549) ~'.i 1t1-:i1u 11 fll'.i tnUHfl'tt 17'\.J u11 'U'lflJ'lf'U u1u j lJ 1 'W fvrn-:i • ,, 
\,Jl1Jcl'Vi11,1::m1vu 'il-:Jl11~ll:::1i-:im'.i1 'tY11-:i'.i1t11;~,:i 65,ooo U1Y1/U 'J1lJ'Yl-:J rugj1m 1rn::1Ju1ev11,1 

(2552) '.i1a-:i1ui1 mrnt11JUY1'Uit1~UclflHnl111uu1 im511nt1Ul'Ul1lJt1 'il-:Jl11~tl'.i::u1 'illn 
" " . 

,, t ' ii t 

Hfll111'UtlltJ 8 ii l'Wtlvi 3 1i lJfll~tl'Ull'Vl'U I 00,800 Ul'VI ;-:ii-n''Jlfll~fl11~'11HffW'U'U1'\.J'li'U~0'U . 
9$1¾V 931¾0,, d' t G .d \1)5' ta., 'J/ 
1'11'Ul'Ut1t1 ( 1l1'Ult'l'Uml1cl:: 1 flH) 1rn::mmrnmrnna11~a11u1u n1JY1,:w-:iil1vl'cl~t11JU'Vl'U 

'j) "' I o, 0)/ ,/ "J "J !"IJ]'J).d 'j/ 

Vll-:JtltllJ flt! 'lf1tl~~CJf'Ufl1CJffll'J'Utl'U t~tltlfl tCJf~ t~tlfl~1tl 
" 

~ ~ QJ d d d j) I Q,I d 

tl'Ul'Utl-:JlJl'il l fl1'\.JV1 2 lJ'UlfllJ 'W.fl'. 2520 'W'.i::'U1VltllJl~'il'W'.i::l'illtltJl11 l'tY~u'W'.i::'.il'li 
" 

~11 'U 'U lJlfJ-:JlJl111'Vltl71:f t1111J1 i lJ'W'.i:: '.i 1'11fl'.i::II t'Yf uA'.:i i 1"1Jl111Vltlll:f t1 l1 lri'Vl1-:Jl~'elfll'Jtl'U '5 fl'hllnl:: " . 
jl I 'JI j/ I ,, I 

'W ~ 'Ul'W'U vi ~\.J '1111" 1 ti 1 i 1rn::lf ~ 'U 111'1'1ri-:i'1111~tii-n'iJ'111 i i'ff V tJl'W ti fll '.i l'W 7:: U 'J fl 'l 'U ()~tni-:i 110 

'.i 11:1 Q 1 i mi1 fia-:i cil-:i i 1-.1 zjml 11" 1 ti 1 l Ju ii ff fll'W1th.1 u 1 v,11:f ~ 'l u ~ti u 11~-:i i'-:i 1rn:: u 1m tY 'il'W '.i 'J ru ~ 
' V 'jJ ' ,, I 

IUtl()~UJ-:i 'il:: LlJtlllJ 1'.i t:l~ll'l-11 1rn::U'cl~U ri t1t1'1111~tlfl1'.i Ifill ~'j 1; 1 ~tl'.i 11:IQ '.i i 'U~'I.Jvi inJ1fit1-:iu1 

'lui1-:itTmT-:ii:innumm1~1t:11-:i'l'l1mtl'~1-.1~u11~t1ui'rnu~t11-.11~uiu~m11~1m11Jt1v1-:iim~t1-:i . . 
cil-:ii 'e)lJllJ l111Vl {Jl c1 tllllJ 1 t1; '1'11~ llJ 'W '.i :: '.i 1'1$U '.i:: tl-:Jfl 1~ tJU '.i:: 'tll'U nrnhu fl']j'cl u '.i :: YI 1'\.J ~ l 

' y ' 'JI • 

1;t1-:i 'l M111~t1rl1n'il~'I.J viu l1ri-:i'l-11 'il 1-.11i'.lt1tl 'W. fl'. 2527 'W'.i ::rn'VI ffll I~ 'il'W '.i ::1l1t1v1111;1t1~ 'ilmo n 
" 

flf -:J~ -:JlJ'W '.i ::'.i 1'11fl'.i::II t1i' 1J i-:i 11" m lJ'l1"1U'.i :: 'Vll'I.J t1½' 1-:io1-:i1nrni 1 1rn:: i-n'Yll-:JlJ'l111 'Vltlli:f m1111 { 

flUI l'il 1'.i V 'U nf1mn 1rn:: tl-:Jfl m ~l~t11'1i'v-:ii 1:Uf1'1.J fo111u 1 1~ {J 1-n'fo111vii''Wt11m li '.i '.ill'l$l~l-:i1~:u 

1~am'W1::u1 Lll1 -n'fl-:JtlV 1rn::U'clfl LlJ,~11-:J tlfi'I.Jli'.lt1-:i 1 uiu~~t:lfl'Ufl'.i n 1rn::U'clflllCJflJ~llJ'Ul~ 
'\I cu cu q 'I cu 

t O ,, I 'JJ jJ )I I JI t 

d~t11J 1virn .'.ii-:i'Wuvizjml1111a 1lmiit11rn::'.it11J 'l 01 -:i1nu'l11i:ii-:imJ~ 3,685 Li .'.ii-:i1;1,1-:i;t1i1 
jl I I )I I JI 

~'U vif1nlll lto::'W\PJJ 'U l'Ul'U 1 U-:J O 'U l'U tl-:JlJl 'ill fl'W '.i ::'.i l'li~ 11 vl'U 1flf11J~'U vi iu '111'\J tl-:J 'LI 1 fl '11'1.J 'ff'I.J 
,, ' 

'Vl'JltJ ~uvii'ui'.'.l~'lit11J'\Jt1-:im:uu11iwn 907 h 



., ' 
cl cldl 

3.1. 'VfU'Ylfffllll 

,, ' 

cl 
Ut'l'YI 3 

'il-:rwf fll9ftl-:J hni nvh.J vhJ'.i ~lJlU! 20, I 07 ,05 7 19' 1'.iNnh!UJ\,J'j '111 m.h~mru 12,566,910 

1i i111umuuiw~1h1lf 69.92 % (8,787,656 Ii ) iw~vi1n7'.ilfl'l:J\,J'j 12.82 % (1,6 11 ,971 11) 
,, I I I )I I 

viuvh.J~01fftll1'l~O'U 'l 17.26 % (2, J 67,97 I 11) '1fl'l:lW~tJl11.h~ll'lrl'lfltJ'l'i'111rnm11viviwvituw 

fll'\J1 llcl~Ulcl~ llJl~ U~'.i1UOV\9'0'U flcl1-:J\9'1l.J 2 ~-:imiJ1u-:i 'fff11Vli'U~ll'l.J-:JOOfl 1,i'1uw 2 '1fl'l:IW~ 
" " 

<> 9 V o 
'Ylfl' t\9' ,irn1'\J\'1 u. m~w llcl ~ u. 1'17fl 

'Vlft'l9'~1'U00fl ,J'jfll'\J\,J u. rl11h-:i u. 19ftJ,:j'j1tJ llcl~ 'il. '11Vl'U 
" 

virYl'1~1'Ul'1fl u'.ifll'\J\9' 'il. mJeio-:i'ffou 

iw iiau1w 1 iJ-:iiw ~i;y -;rw 'l mu1uu ~'.i 1u ui-:ii;y1muwm'\J1uf1111Jmfli'w 'ffo-:iiu1-:im-:i 
u " 

!UU u 11lf1 iJ i -:i 1m ri -:i J 1~ 1:rlflt\J ;iv O i-:iJ 1tl H' 01-:i1n u J 1J 1tl'ff~11ri-:i llcl ~ fl cl 0-:J 'lfcl iJ 'j ~YI 1'U 

i1u1wiJ'.i~'lilfl'.i'l'Ul'\J\'1 l'YlfYUlcl I 0,629 fl'U 1rn~i1'U1'U'l1'1-:Jfl111eltA 4,218 '11 '1-:J fl111el'U el 19$Vl 

'11'1fl vi1w1 '1'11'ff1'U i;Y1'U iJ '.i~ 'li1fl'.i1J1 'U l iJ-:iu i 1'U1'U 1 , 104 fl'U 1rn~i1'W1'Ul1'1-:Jfl1110'U 38 0 

<V "' '11 cl -:J fl1 I rn 'U 

virr1wue1 'il'.ifll'\J\9' \;17Ucll1'U eJ -:J'l11'.i \;17UcllllllH~n 'lmj llcl~\;llUclr:11-:imueJ 

virr'li 'il'.im'\Jl'1 iY'U Y1 '.i 1tJ111:11-:i 

~ i., O ~ d O I 

'Ylfl\91~1'Uelelfl 'ilrnl'\J\9' \911Uclll.Jel-:Jlcl'U lli:1~19' 11.Ji:1'11'U O-:JIL'\1tl-:J 

'Vlfl\91 ~1'U\91fl 'il'.ifll'\J\91\;llUcllijel-:JlllJl\1
1

111:1~ \;11Ui:1'11'UO-:J~Ol.J 
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., ' 
<!I <!I Cl ti ._, I 

2. fl1111U>f1'Vi'U'YIU ll..'.iffl8tlH 

v7'W ~1h mv 1im'.i ~ ll{)'\J fMlJl171'VlV7rl'vmJ i ro ii"1'm'Wv7'W ~1ilm'.h1~..:if ..:i-eJQ! 'Wv7'W ~1'\J~ 'U1 

' " . 
if1Hf11'.i~\•lJ'Ul'Ul'U hb 0'UIUtJ;JlJ1,J lf)'W '.i:'.i l'lffl11 ,1;Jl11fH;V;J!l1lJ ii'll'Ulflvi'Wvi 3,686 'H 

.d 
(fll'W'Vl I ) 

...... -
1~~=-,..;:.:>~-t-t-+r----:tt-t""-"-

~ 

1➔~.,,-c-""'4---.;.:,.,:-+.:.,_...;.:::::r:J.-

I 

...... -0 0.25 05 I 
- -===---Kllom<'ltN 

N 

I A 

tllOitJlU 

...... 

fll'Vi~ I vf'U~ll'U{);Ji1'eJU7;J u1nru im..:inwwwn .nUl'U iiJ..:i O'Ul~'eJ..:j lJl,Jlf)'W'.i :'.i1'11~11 ,l;Jl11fl 

l;tJ;J!l1lJ 

<S!J \4 1J<!l!J <S!J .., d 
3. fll 1 lf1'U 'IJ 8l.l ll & l.ltl 'U vi 'U Ull ~ fll 1 lf1'U 'IJ 8 l.lll fll 1 tfitfl UHU ., .. 

3. 1 l17f11 '.i 1Nu u "..:ii 1-eJu1..:i1~-eJ~ffmrl'm1ru: i ft H"1'f Nu11~..:i f ..:i 1rn:iJ11r11 V1 v1'llt1..:i 

~ntt11'U'll1 mv1im'Wil11~..:if ..:i ~ii~ntt11'Uil1t'Um~,i1Vt1Q~llJv7'W'U7 (m'W~ 2 )i..:itl 

3. 1.1 11..:i11,J{)..:it111'.i'\J'Ulfl 4 umu~! (200x200 1lJm) 

3. 1.2 mv1 'Ull'U{)..:ii1-eJu1..:i l17fll'.i1fl'\J'Ulflm7lJ i~'llt1..:i'lf'Wfl 1tl'V1ni'U~ii1ifonru . 
' "" •IIJj/.otjl.d ., & '?I IIJ j/ "" t 

1;JlJlf)f)11 3.1 19/'U~llJ~';j 1rn:"1'lJ !lJV'U~'Ul'W'eJ1flft1 1lJ"1';J CJl..:jll'!Nlu'U tlJft{) :'lf'Ufl 'U . ~ 

ll'U{);Ji1'eJU7;J 1~..:i f..:i vi..:irnv..:i 1rn:fn1my 

3. 1.3 mv1 'UIIU{)..:ii1-eJuN'll'Ulfl 1 ox 1 o mm 1~u'li'-eJlJ()lJ~f11 '.il1l1ru1~1J i~'ll'el..:i 
~ u 

i'U~f)l111'U 'Ul iflv l11f11'.i1J'Ul1f)'\J'Ulflft11lJ 1~~ft 'el'.ilf) tt1'el'll'U lfllff'U~l'Url''U J'nm..:i~ 
~ 

...:::S t 'J/ Q O j} j} 

l'WV;Jflf) fl11lJff..:i'Vl;Jl1lJfl 'W'.i tllJ~fll1 lJ1Vl{)'\J'U'.i: ,ll~'U 'Vlf)~'U 
~ . 



"" .I ., 0 I ~iJ iJ d "" .fll't'frl 2 f11'J17 -muM\911tltl1-:J ~ti !'lffHltl-:Jl'\JlJ'Vlf!' 

. I "" "" ., .'I ' ., i iJ. I I d' i ,J ,d 3.2 f11'Ju'J~ll.J'UvlcH-Hl\91vlf11111'Uul \Pl0f!'f1tlf11'Wf1l'J 'lfu'J~ tl'lf'U'IJO-:J'lfl.J'lf'U 'U'W'U'Vl . 
f11'J fff1'1:J1 'J'Ull'U'U~i 'Mll'I-J 1f11'J ill.Jfllfl Wl~tltllfftlvl, lf im.rnmllf1m'lltl i 'U'lflJ'lf'U i~llfl i111'Vl'U 

'U <u cu q ., 
'lf11u1u 1tl-:i 11~6 ~1mn'.hi~ rl11nt1iY'I-J'Vl'J1t1 ,i',rn1~1;t1-:ihnJ ,\'1u1u 13 fl'U 1~t1lJ'UtJ\?lt1'Ull'1t 

d jJ .q ~ d O j/ 9 l V ~I 
3.2.1 f11'Jlf1'1J'J1'U'J 1lJ'IJtl'l.j'1'1'.l\PltlfJlJ (Secondary data) lVltl'Vllfl1llJl'IJ1 !'ill'Utl-:J\Pl'U lu'I-J 

. ,, ' ' ' .d dlrjj}j) I Q.19~ .d. c:i. Q.ldd i/ 
f11 'jf!'f1'l:Jl'Vl !~'IJ tllJ '1 'il 1f1l1'1-J 1 tl-:J l 'U mm 'i! ! 'U 'W 'U 'V1 11'1~ -:Jl '1-J 1 'il tl'Vl lf1tl1'\J O -:J 

~ ~ 

3.2.2 m'JillJflThlW nriui1vci1-:i'IJ0-:itl'J~'lf1'!fu~'l"Mtl'J~ 1t1'lf1-J'il1n1hu1rn.u lf1Hf11'J . 

illJflllJWll 'U'U iliii 1 fl'j ,:j{Yr 1-:J l~'I-J fllt)llJ~mt~'I-J 'l lf11lrnmmn~mll.Jft~ 'U'Jtl~'I-JflltlllJ~ ,~ 

fl1l1'U~ i 111'1-J 1f117-:i'"j i 1~1-rntl' 1 ITT,!tl{Yll.Jl'j t)l,l~'Vltl'I-Jl~lJl~lJ'l-11 tl'U11JI 'U~tl'I-J 'U'J ~1~'1-JflltnlJ 
~ 

'l 
'"liJ .-.,;,iJ"liJiJ "> "'11 0 ., d' 

'l-11.J !~\Pl1lJ{Yt1l'Uf11'JtUl'Wtl l1 !~'IJOlJ'11'lf-:J'1f1 ~tl'Vllf11'J{YlJflllltU 
~ 

3.2.3nf11'Jil.:Jlf1\9111'U'Uiuihhui1u (Non-participant Observation) 1~t1f11'Jil.:J!f1\9,)~ 

ili'l lf nzjui1vci1-:i~\Jflil-:Jlf1\9,J 'YH)~m 'JlJ U'1t'U'J1flt)f11'J ru~1.:i '7 '1Jt1.:inzjm1lrnmm~o1 ~u 

16 

f11 'j fff1ll l'IJ'J 'j tl1f11fl''l '1-J f11'j II '1f11 'U~tl'I-J f11'j {1''1-J 'Vl'I-J 1'\J tl-:J f1 zj lJ l-11tl Vl.:J 'IJ tl.:J tl 'Jt 'lfl'lf'I-J ~ 'l 'M'U 'j t 1 tl'lflJ 
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j/QI ,, V I j,l,:::i,QI QI • QI I 

m UJ J ,:i fl m,::: tfi 11m 11J rJlHfl v1 :::l'f 111 ~ 1 ,:i Vfl1J fl 'QlJfl 10 vi1 

. I ' ' ? I ii 
3.2.4 fll':i u ':i:::'IJlJfl'QlJVtJV ( focus Group O bservation) lu 'Ufll':i':i11J':i1lJ'Utl\ji:1fll':ii:Y'U'Vl'Ul 

flzj1Ji10ci11'1J011.h:::'lfl'lf'U~ii'th::: 1v'lftJ\llfl 'lJ11J111w 1m1m1i\PlJ'UlUl'U h J1 <1 i'U1.h:::1~'U~ 

1,n•n:::1 ,:i 1::: ,:i ~ ~~ ri,r mm::: flzjlJi 1t1ci1 ~ 11l'U ~1il111.h::: 1~'U ~ 11 u 'U fll':i 1:Y'U 'VI 'U 1 1 ~ m J n 1:Yl'U ~ l'U 'VI 11 

~tl ll'flJUl 'U 1~01:Yf 11m1m'li'1 i,:i ;1rn~1flmh :::1:Y1ti'i 'U fll':ifffl1:111,i'vrif 1tl " "' . 

fll Vi ~ 3 fll ':i ff lJ fll 1:l tu fl ri lJ i 1 tJ U l ~ 'IJ tJ ~ 'lf lJ 'll 'U U l 'U l 1.J ~ ~ l 1J i:1 'U l i ~ ell lfi tJ ff 'U 'VI ':i l V ,i 1 l'f 1 ~ . . 

"" d II 
4. fll':i1lfl':il ~'tt'Uell.lt'I ... 

QI at. .c:t, r/ O at. "" 

4. 1. I i:1 fl 1:l W::: I'll~ 1lfl ':i 1::: l'f (an aly tical characteristics) 'VI lfl 1 ':i 1lfl ':i 1::: l'f 'IJ tJ lJ i:1 
" ., 

~~~011.J~ 

' 11Jilo , , i/11}7' 
- fl1llJl'f'Ulll'U'U'Utl1'W':i':iW !lJ fll'U1Wfllfl17:I.Jl'f'Ulll'U'U'Utl~fl'U !lJ 

., ., ' 
l'i~l'flJ~ i'U~'Uvi111.J1:1~i10ci1~ hwH'fi1mllJl'f'Ulll'W'UfflJi'Vln (relative density, 

R.D.) \l l fltlfl'i 

n 
Rde (%) = - ' x 100 

N 

I QI QI r/ 

Rde = fl1llJl'f'Ulll'U'Ui:YlJ'W'Vl1i (%) 
., ., 

n i = 'l'U1'U'Utl~'W':i':iWitl''lf'U~,!'Ul'11l'flJ~ 

N = ' l 'U1'U '\Jtl1'W':i':iWitl''Vlfl'lf'U~':i1lJf1'U • 



fl1llJ~i'lffllfl'JllJ~fflJ'Vi'Ylll (relative frequency,R.F.) ,J l fl~m 

f 
Rfc =-'- x I 00 

II 

IF 
1=1 

I dcvQ.l ,I 

Rfc = fllfl'JllJtl'fflJl'l'Ylli (%) 

' V 

f; = fllfl 1llJ~'UO.:Jl'l'j 'HU tlf 'Jf'U~lJ'U 

i F = rHffJlJ'UO.:Jfll'fl1llJ~'UO.:Jl'l'j'jQJ. tlf~f1'b''U~ 
•=I 
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I ~ G} ~ I I Q.I QI ,I 

'fl11lJ!~'U 'U 0-:Jl'l 'j 'j W. l'l 'b' 1 'b'fllffJ llJI~ 'U fflJl'l '\11 li (relative dominance, 

R.Do.) 

i=I 

I Q.I QI ,/ 

Rdo = fl'JllJl~'Ur:YlJl'l'Yl'li (%) 

k V ' V 
'\' d e! 'J)~ ll)'JJ a ~ 
L., Ba; = J;,H)'j1lJ'UeMl'l'U'Y1'11'Ul\,'l~'\JO.:Jl'l'jHII llJ'b''U~'U'U 
j:;:: J 

n ' 
'\' d d 'J)~ 11) 9' a 
L.,Ba; = t-H'lnlJ'U O.:Jl'l'l5'Yl'l1'Ul\,'l~'\JO.:Jl'l'j'jQJ. !lJ~fl'b''U~ 
i=l 

V • >J 

rl111 i'u~'Uvi11tl'1i~'UO.:J~'Utl! (Bai) lJ'Ufll'U1ru 1~vi i'ffm 

JrD 2 
Ba =--

\ 4 

"' 

I jJ I t I 

G) ,:9 ~ d ,.,cv ll]3,/ a d d 

!'UllJO BAi = l'l'U'Y1'11'Ul\,'l~'\JO.:Jl'l'j'jtU llJ'b''U~'\11 i (\,'ll 'j l.:JllJm) llJO i = 1,2, .. . n 

" 
n = ~l'U1 'U'l5'U~l'lnUI tlfl'l.:J 'l1 lJ~ 

j/ I ff _.,d QI c:l 

0 = 'U'Ul~!r:1''UNl~WJf1'11 .:J'Yl'j ~~Uml lJ\)'.:Jll'ltl.:JOf1 (!lJ\,'l 'j) 

jJ '1 I jJ n 

i .:i lJ'Ur-.J'u 'j1lJ'UO.:J~'Uvim!1i ~'U O.:J l'l 'j'j W, 'llfl'irnlJ~ i'UUU'1.:ii1mh.:irv11nu I Ba, 

•=I 
l aJ d o a., .c9 ,d 

'fll~'b''U'fl1llJ'ffl'fltlj'U O.:Jl'l n rul'l'l5 (impo1iance value index , IVI) 'rl O 

r-.1'1nlJ'Uo .:ir11r1111Jir'mf'Yln~ 1.:i "l 'UO.:J'b''W~'Vi'U {'ll!iT'U imr' .:iflm! u 

,:9 I I Q.IQ.1,/ I d Q,JQ.1,1 

fl O r-.J '1'j 1 lJ 'U O .:J 'fl1 fl1 l lJ '11 'Ul U 'U 'U ff lJ l'l 'Yl 'Ii fl 1 fl11 lJ tl ff lJ l'l Vl 'Ii 

QI Q Q.I ,I a., 0 Q t/g) 

4 .2 '1 f11l ru ~ I '15 .:i ff .:i 1m 1~ '11 'U o .:i ff .:i fl lJ (synthetical characteris tics ) '1'11 m n 1m 1~ '11 'U 01.J '1 

i.:i\91otu tl 
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4. 2.1 i'lf'W'fl1 7JJ 1 111v (richness index) 'l'WJ U '\J eM richness index I (R1) '11la 

... 
Margalef's indax (Margalef, I 9 5 8 ) II (I ::: richness index 2 (R 2) '11 ';i O Menhinick's index 

,, 
(Menhick,1964) i.:i'U 

s-1 
R =--1 ln(n) 

s 
R = -

2 {ii 
,, 

s = 'ill'W1'W 'lfU'fl'Vlnt11 ilh1rnJJ'fl 'lm1u'1.:ii1ov1.:i 

" n = 'ill'U1'Wi'Wilf'Vl.:J'\1JJ'fli'WmJ'1.:J1,110Vl.:J 

.q & Q 

In = '10f1f17':i'V11J!l'Uli':i':iJJ'lfWI 

4.2.2 i'lf'W'fl11JJ"\1'1lf1'1-1'11V (Shannon-Wiener index of diversity) ril'U1tl!\911JJ 
,, 

n nn'\JO.:J Krebs (1972) i.:iu 
.,· 

H =-L p i In pi 

9 d QI t I o r;J lt) 9'a d I o j./ lt] fJJ 
t'UIJJO pi = "ff'fl"ff1'U':i:::'1111'1'ill'U1'U\9l'U'\JO.:J'Vl':i':illi tJJ'l1'U'fl'V1 i \910'ill'U1'U\9l'U'\JeM'Vl'.i'.iW !1J 

(lrlo i= l ,2,3, ... s) 
,, ' 

o <> i ., ., 9 ,J dcl 
S = 'ill'U1'U'lf'U'fl'Vl'.i'.illi JJ 'V1 '1"\1JJ'fl t'Ull '1'1'Vlrl'f1'lfl 

Q d c::i. 

In= '10 f1f11':i 'VlJJ ] l 'U 1i ':i ';il.J'lfl \91 

QI d ,==-, c::r...::1 

4.2.3 'fl'lf'U 'fl11lJ'\1 '1lf1'lf'U'fl (Fisher 's index,a ) 'illf111if11':i'\JO.:J Fisher 1rn:::'flt11::: 
., 

( 1943) i-:iu 
N 

S = ain(J +-) 
a 

N(l-X) 
a =--­x 

' ., 
'l'U1jjo N = 'ill 'U1 'U~ 'Uilfi-n11J'f11'UuiJ'1-:ii1eHh.:i 

" 
s = 'ill'U1'W'lfU'fl 'Vl '.i':iru il-Yi.:i-nm1'l'U11U'1-:J\?11o ci1.:i 

Q rl QQ 

4.3. f11'.i11'fl'.i7:::'11'Vll.:J"ffi:1\91 

(I) 

(2) 

'Vl'fl"ff0 U f117JJ II U'.iUn'U '\J O.:J{Y-:J'flJJ~'lf'Ll71~.:Jf .:i~ihrn-n 11m'h ~ l fl'fl 'il7n~1i'lf'Ui1.:i '7 (RI , 

R2, H, a ) ':i1lJ~.:iimJru:::hu ; .:i,J1 mru 1111n 'il7'U1'U~wrn-n1 1'U'U7 'U'U7'flf111lJ 1\9l~'fl0'.ilf1'UO.:J 

r-lf1"\117'U'Ul '\J'U l 'fl f11llJ 1\91'1' .:Jff'fl~'flO'.i lf1'\JO..:J r-lf1"\111'U 'U7 'fl17lJff .:JIU ~fJ'\J O.:J r-lf1l111'U 'Ul 'ill 'U 1 'U ilf 
'U • 'U 

.., ., 1 "' "1""'., 1 "1""'., "' "1""' fJ'U\9l'U '\J'Ul 'flf111lJ \9ll'QM'\JO.:J tlJV'U \9l'U '\J'U 7'flf117JJ \9lff.:iff'fl'UO .:J tJJfJ'U \9l'U f117lJ"ff.:J!'iHW'UO.:J tlJV'U 
'U • 'U 

., 0 "1 .,.., ., ,; , _. 1 "' "1 .,.., ., "' , _. 1 
\9l'U 'il7'U1'U !l.JfJ'U\91'U'V10fJ1.:Jrl'fJ7 '1 '\J'Ul'fl'fl1llJ \9llU'1fJ'\JO.:J tJJfJ'U\9l'U'V10fJ1 .:Jrl'tJN 'U'U7'fl'fl11lJ \91 

'U 'U 
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'] 31"' 31 ,d • a' ,d '] 31"' 31 ,d 'i a' '] 31 
ff·HY~'lltM !lJU'U\9l'W'l'ltltJ1-:Jf!'tJ1-:J fl1llJff-:Jl'iHW'lltl-:J !lJtJ'U\?l'W'l'ltltJ 'W1-:Jf!'tJH fl11lJff-:Jff-:JMl'lltl-:J !lJ cu q 1\1 'U cu cu 1\1 q 

vulu~miiu1-:irru1-:i il'W1'Ul'Uf-:i 'll'\.Jl~lfl11lJ 1\?lm~tJ'llO-:Jf-:i fl1llJ l\?lff-:iff~'lltl-:Jf-:i fl1llJff-:Jl'il~tJ 
'U 'U q cu . ,, 

., ., ') , 31 "' ., 31 c, ']31• 31 
'lltl-:J'H lnl~fl1llJff-:Jtr-:Jtr\9l'lltl-:JH t\9ltJ 'IJ' Kruskal-Wallis test l'Utl-:J'illn\91-:J'lltlfflJlJ\?lill'\.J !111'lltllJ'1 cu cu q ct,:, cu 

ii-a nll ru~nl'.ill 'ii nll 'il-:Jll'IJ'IJ "hjl~'\.Jl'1'W 1 ri'-:itlrn~i-:i i 'lfff()~ll'IJ'IJ llJO-:J'Wl'.i l :Wl\91 tl{ (nonparametric 

statistics) (Zar, 1999) 'illntrm 

H = 12 ± Ri2 - 3(N + 1) 
N(N + 1) i=I n i 

i'Wlrltl H = fll'l'll-:Jff()~'lltl-:J Kruskal-Wallis test 

R, = N'1'.i1lJ'lltl-:Jf170'Uiu (rank) 'lltl-:Jflli'IJ''U~l-:J "l imY-:JfllJ'W'IJ'~ i (lrltl 

i= 1,2,3,,k) 

,, • k 

N = i1u 1'UUU'1-:J\ol10Vl-:J'Vl-:Jl1lJ\91~-:Jl'Vllf1'1J I, n ; 
i= I 

~ ~ 0 Q.I d; 

(!lJO k fltl 'ill'U1'W'llO-:JmfllJ'W'll') 

iu mw ~fllO'W i'IJ'lltl-:Jfll~ i'lf'l'l\9lfftl'IJfl1llJU U'.iU 'j1'\,J Uf110'Wi'IJ~l'Vllf1'W I o-:iiim1 

ufuun fll H i11'i~'Wfll He i-:itl 

H 
H = -

e C 
It 

C = J---­
N 3- N 
m 

It = I(t; - t,) 
i = I 

i'Wlrlo He = fll'l'll-:Jff()~'lltl-:J Kruskal-Wallis ~tlfuun'u~1 

c = f11uf uun' 

t; = il'W 1'W 'lltl-:JfllO'W i'IJ'lltl-:Jfll~i 'l5'1'1~fftl'IJ~-:JUf110'W irnvi1n'U 

m = il'W1'W'lltl-:Jn~lJf110'\.Ji'IJ'lltl-:Jf11~ii'l'l\9lfftl 'IJ~-:Jl'Vllf1'W 

ti H l1~tl He ~fil'W1U! "l~iiflllJlfln'llrlll fl(l\91 (critical values of the Kruskal-Wall is H 

dis tribution) l1 ~ tli'.i fl llJlfl fl 1 11111 n q \91 \?l llJ fll'.i U 'il fl ll 'il -:J U 'IJ 'IJ 1 fl ff ll fl 1{ ( chi-square, To. 
0 5 

,k-1) . ,, 
i 'W mw Yi k lJlf)f)'Jl 5 ff'.i'U 1~ 1Ttl-:JfllJ'W'lflh N-a~ i '1Jll1 ril'W'WUfl1llJll\91 f)~l-:Jfi'W tlVHiitl'url1iru 

q u 

l tJ1 U 'IJ l l1 tJ 'IJ fl 11 lJ ll \91 fl~ 1-:J 'ti tl -:J i-:i fl lJ vi 'If 'U 1 N '1 \91 i 'IJ 1 \91 tJ vi 1 fl 1 '.i l tJ1 tJ 'IJ l l1 tJ 'IJ ~ tl ll 'IJ 'IJ 

1 13IC>d 1 O Od 

nonparametric multiple comparisons ~ti 'li1'1i'll eN Ncmenyi(Zar, 1999) \91Ufl1llJll\?lfl\917-:J'lleM~'l'l 
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llli't1U1vit1un'U'ildhTt1ri1rity (significant) 1rlei~1 Q ~fll'U1U! itii'flllJlfifi17'fll Oca_k) ~.:i1vi1nu 

2.394 hw~ 

SE= N(N+l)[_l __ 1 j 
12 nA n 8 

lmrlei'fl1 Q = 'fll'Yll.:JffG~~it'il1nm1r11w1m 

RA= ~H'ln1J'\JeJ.:J'fl1owiu,iei.:i11iJ'1.:ii1eici1.:ihn.h~1n'Yl A q}.:i1t'il1nm1i'1t1.:i'f11~ 

" 'il~'Yll>lffelU'il 1ntl' el ti i ,Jmnu; 11,r owiu 1,2,3, ... nA 11>lt1 nA fll>l 'iill-J 1\.J II ,J'1.:i i 1el Dl.:J'l1.:Jl1 lJl>l 1 'U 

iJ1 ~1f1'Yl A 1rn~ R A flel'flll\l~t1~.:iit'il1n RA/nA 

R 8 = ,:.rnn:JJ'\JeJ.:J'fl1oi1 iu,iei.:i11iJ'1.:i1Pi1eici1.:i lm'.hiJ1:::m'Yl B q},:i 1t 'il1nm1 i'1 t1.:i 

" 
'fll'illfitieltl iiJmm1;11,-l' 5uiu 1,2,3 , ... n8 11>lt1 n 8 ;/ei'ii1u1w11ua.:ii1eici1.:i'li.:i11:JJl>l 1 u1h1h~1n'Yl 

B 11'1::: R8 ~el'fll1U~t1~.:i11>1'illfi R 8/n8 

" N = 'ii1u1u11iJ'1.:ii1eiciwl'i.:i11:JJl>l 

" '11'f110l-JiU'\JeJ.:j'fll'Yll>lffeJUii'flll'Vllf1'U (tied ranks) f11lfll'U1tU'fll SE ~ei.:iufuwi'i.:i'W 

SE= 
[ 
N(N + 1) It ]' 1 1 ] 

12 - 12(N - 1) l ~ +;; 

test 11;1nJfornvit1Uf11llJll\91fi\917.:i'\J el.:i ff .:JfllJ~'lf 1 l>ltlf11':il m t11J1Yit1UII UU nonparametric multiple 

1 '} ~d """" ,., ,., 
comparisons !l>ltl l'lf11j'\JeJ.:J Nemenyi \91llJ1n fil'.i'\J7.:im1 

q ~'j) Q.I 

4.4 m111m 1:::11 '\JeJlJ'1'Y17.:iff .:ii'l:JJ 
" 

'\.Jl'UtllJ'1'illfif)l'jfflJf1l'IHU nff.:jlf)\9] m 1u 1:::'JilJf)~lJDeltl lJllltlfilltl::: \ll>l'\1lJ1\?ll1lJ 11'1~ 
cu q q cu 

Q o'.dt cS Q.I Q.I o' j/ cl Q.I ' "I t% 
11m 1~m'lieJ:JJ 1t1.:it1.:im1:1JiY:1Jl'll-J n '\JeJ.:J'\JeJlJ'1\917:JJiJ1:::1l>l 'U l>l .:i\91ei 1 ,Ju 

" 
' ,, ' ' 

4.4. J m-:i1nrnnt11Hn1111u1h 'l u~u'Vi 1m .:in ww\>JJ 'Ul'UlU 1 ,J.:i ou1uei.:im'il1n 
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,, ' ' 
4.4.2nnu'Hnfluf1~ ~ll1 'U 1t1~m n1t.J u1 it.J ~t.Jvi 1 m ~ fll'i~~mu1'U hl~ omu eMlll'illn 

,, ' ' 
4.4.3 m nrnfo,J'1h~'lf1m~nl111t.Ju 1 i t.J~t.Jvit flHfll'i~lilJ'UlUl t.J hJ~ omuo~mil1n . 



.,; 
1J'Yl'YI 4 

' .., 'i' 11 •_ I -'1 " .., "'"' .., _II 
tl flllW:: A fl'Htf'H~ llt1::0'1flIJ'i:: n01J'U0'11Jl lvl'1 'i '1 'Ylt!Nfl'l111'UlJ 1 

'illf1n7'.iffffl:ll'\/'l1Jllfv'UIPi''Ulf-:J'l1lJ~ 9, 162 IPi''U '111fllviln1J 2,291 IPi''UieHeJf111\9lf (\917'.il-:J~ 1) 

d o Q d' 9,) I t/ d "I 9,/d 9J i ,J ~ O 

mll'W1'U 40 'b''U~ 36 ff~cl 22 1-:Jfl' 'U'Ul~lff'Um'Ul:)''UfJf)cll-:Jl'\IW-:J0f) '\Hl-:J llJtl'U\9l'U 'UII cl-:J\9110()7.:J 

1:1'-:J'i:1'~ fi01Pi''Wl~.:J U~11vi1n1J 54.71 19/'U~llJ\91'.i 1lfau1Pi''U~U'U'Ul~IJ'U~l'Utl'WJncll-:Jl'Wtl·Hlnt!0v 
"' ' "' 

o j/ o j/ lr) ~ 9,1 .dc.1 <J) I d' d I 

'ill'U1'U 1,064 \9l'U 1rn::vrn1-:i 'ill'U1 'U 743 \9l'U llJtl'U\9l'U'\lllJ'U'Ul~lff'U~l'Ul:J''Utlf)cll-:JIVW-:J0 f)lJlf)f)11 

10 19/'U~llJ\91'.i 'W1J'Ol'U1'U'b''U~'W'Unlf.:ii'U 25 'b''U~ 'Ol'Ul'U 3,427 IPi''U ~~!tl'U 856 1Pi''Ui01eJf111\9l f 
' 

,., ' 
d do 'j) o QJ ~ d 'j/ w I QJ 

1rn::tJNl'l1tJ.:J lJ'ill'U1'U 836 uci::: 8 19 \9l'U \9l llJ'11~1J '1J'Ul~'W'U'\11'11'Ul\91~'.i1lJl'\lllf)1J 19.58 \911 '.i l.:J 

llJ\91'.i~fllijf)U\91 { 'i)lf)f)l'.j ~n1nr1 i -:itl111'U 1~ 17'Ull~ -:J 1 -:J i 'WJ'U~'Ul'U 1 ,J.:iiimllJ'H'U 711\J 'U im\\~v-:i 

n lJJ'U~'Ull~-:J1 -:J~fl''U[Jfff)'hllf)l'.i'W\9lJ'Ul'H1 tJi0 .:i 'lr1 f "1 ('W'b'f1Hmr 11'1::ff'U'\11'.i ' 255 8) 1rn:::J'U~'Ul 
"' ' 

d Q.I 'j) 'j/ O 'j) QJ Q.I I I .dc1 I I QJ 

l\91.:JH1Jl'U'l11tl9icl01J \9llll'1'111Vm 'il.:J'l11~11lJ eJ0.:J ff0'U '\lllJf117lJ'l1'Ulll'U'Ul'\11lf)1J 3, 175 uci :: 2,352 

i 'Wime1m 1\9l f \911 m11i u t.:i -foiv (2545) 'Wu11 ffm'WJ'U~~,Jri 0 vi11iim '.i~'U i1 "nl'.i'\11~ 11'\ll'U 

ci.d I do .Q QJ <"l.r)Y o 'j) ~ J J d 
\9lllJ1i '.i rn'li1\911u1-J '.i::: v:::nciw 1Tw11-J V1u11 lJ'il7'U1tJ'li'lH 1V1'U~ ilJ 1rn ::: ,i11-J1 'U\9l'WIVllJ'U'U iuVl tJ '\11 

d'c!l Q,.I 9) I \I] 9/ Q.I d O ~ t I d ,:!J 

fl''U vfl'nmm'.i VI \iilJ'U 111 1 v e10 .:i i m 0 -:i1 'U 0 .:im 'illnVI '.i::: '.i l'li~ 1 '.i \91.:J ll\91U VI. fl' .2 5 2 7 'il 'U 1:i.:i VI . fl' . 2 s 4 2 
"' 

":11 I d O "I V ~ J I QJ I I ~ J I 

'.i::v::11m 16 lJ V11J1 7 lJ'ill'U1 'UVl'.i'.itU llJIVllJ'U'U l'\lllf)']J 2-4 l'\11 7 u ci::m 7lJ'l1'Ulll'U'UIVllJ 'U'U 1.5 l'\117 
)i I jJ I I 

o QJ d d 9) QJ I d ~ ci I QJ I d'& d I j/ I 

ffl'H '.i 1JVl'UV1 'Yf 'Ul\91~ '.illJVIU 17 lJVl'U '\111'\11 ln'U 19 .5 8 \917'.i 7.:JllJ\91 '.i\91 01eJf111\91 '.i 9i-:J lJfllt!0tlf11 7 

'Ull~.:J1 .:J~Uf)l '.i ~tJ i1 i'WJ'U~fl''UCJffn'l:lln7 '.i 'WWJ'Ul'H1Vi 0 -:i'lr1 f "1 ('W'b'{i r \,)ir 1rn::: ff'UVl '.i 2558) 
"' ' 

1rn::: ti 71~ .:J r .:J 1 'W ff .fllVI 1i '.i '.ilJ 'b'l ~ i 'U Q'\11 tll'U II M .:J'b'l ~ ~ 'el VB 'U '\11 'U 'U 'YI (1'1H1J m fl 2545) 1 ~ ()" 'U 'Ul ~ 
jl I I )<I iJ 

'W'Ul1'11Ulim 11J1vi1n u 32.1 8 1rn:: 29.2 \91 7'.il.:J llJ\91 '.i i 'eJtijf)U\,)f \9lllJ rl1iu 95.:Ji'Un7'.iflf)'lfl f11.:J'U " 

~ 7 in"'i~ (J -:J nu J'U ~ 'U 11~ -:i f-:i lJ ~ I 1tll 'U l'U 111()9/cl 'el 1J \,l llJ '1 '111Vm 'il.:JWl ~ Ill! i 0 .:J ff0 'U (21.41 

\917'.il-:Jll.Jmiarnnu\91{) (e.11u1,i 1rn:::m11:::, 2558) 1'lftJ1~ v1 n'Un1J~1mrn11m n'l>' 'W ~ i~@n~mn 
i .J' d I I QJ & d I j/ I ~ d o'&. QJ 3) I 

f>l H 'UlJfll Shannon w iener index l'Vllf)lJ 2.08 91.:JlJ fll'U'el tlf1 1 7 'W'U'\llfl''UtJfl'f)'lflf)l '.i 'W roJ 'Ul 'Yf l tJ ij'eJ -:J 
"' 

lf>lf "1 ('W'lff i r \,lir u ci::: "l''U'Vl '.i 2558) uci :::1'UQ'Vltll'UIIM.:J 'b'7~ ~0tl0 'UV1'U'U'Yl (1 '1/qjlllff 2545) t .:i" 
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,, ' 

fll Shannon wiener index l'Vllfl'IJ 2.460 m,~ 2.2 18 1>11:url'1iu ll'1~lJ fll irn\'LAt1.:Jfl'IJW'\.J'Viu11~.:if-:i 

u111u1u1u111t19fflou \.11ur,111t1m in11\?111ll~t1.:iffou (1.574) ,i1n~o:ur,~1i,i~1~u1i11 
" 

rl'mrn1~1i.:immurv11.:ii111r!'1'VltJ1'1Jtl.:JUll~.:Ji' .:i Ju~ i fl'j .:Jf17'.i'Wrol'U1'Ul'\.J hJ.:i"l 'lmi'tAtl.:Jfl'IJJ'U~ 
J/ ,, I J} )/ I jl I I 

u 1u 111t19ffl el u \.ll'IJ r, 111t1m '11.:J'H 1\Pl llll ~o.:i ff O'\.J i.:iu o 1,i 1u o.:i ,i rnlf .:i ffo.:iw'U 'Vi 1~u wu 'Vi 'Viii 

,, ~ d I j/ d' I ~ Q./ .d I d Q.I ~ ~ d 
'b'71'1Jl'U :um 1 mu 'H 7 'IJ o .:i tl 1 1m ~ i 'b'1h ~ it1'b''U ,11 n tl 1m :u el u nu 'l 'U 'IJru ~ 'V1tl111>1.:i1.:iu111ru l'I u 'V1 

I ,. ,. o' o'& ., !Ii ' "1 !II ~I . 'I .,; "1 I "1 !1/"1 
tl'Vl tll'Ull 'H .:J'b'l\91\91 tltlel'\.J-'Vl'\.J '\.J 'V1 II fl~r!''\.J tlrl'f1Ell f1l '.i l'lro!'\.J l 'H 1tl 30 .:J I fl'.i I lJ '\.J ff f11l'llJ l'Vl llJ !\91 :U f17 'l . " 

'l'lf1h~ it1'b'U l~'\.JJ'U~t1'\.Jfo1J 1rn~u~ot1i11iim'.i'Vl\Plll'Vl'\.J ~'\.J'W\911:U'Ji'.i'jl.J'b'l~ ff1'Ufl11:Ui1'.i1tl . " 
'IJO.:J'b'U \91 'l '\.J ff .:Jfl:UW'lf 1rl ti 'l 'lffll i'lf'U 'IJ tl.:J Margalef (RI) 'l '\.Jll U Mi1t1 rJNlJfl1fl11lJ in 1mvi1nu 

4.275 mitrleli'b''U'IJtl.:J Menhinick (R2) U'.i~l1J'\.Jflli1nm1i11Y11nu 0.418 llfl~fl1i'b''Url11lJ'H'17f1 

'b'U\Pl (Fisher's index,a ) iifl l l'Vllfl'IJ 5.6048 i\Plt1~h..1~'Vlt11'\.Jll'H.:J'b'1~\Pltltl0'\.J'Vl'U'U'Vl (1'b'uJmff 

2545) CU.:JlJfl l Margalef(R), Menhinick (R2) llfl~ Fisher's index l'Yl1f1'1.J 7.535, 2.19 llfl~ 15.534 

1>11m11iu 

I "1 "' ,,, "1 !II O ,. --1 !II .'I 
cWN !'.if1\911:U1l1f1f17Hl'f11fl'IJtl.:J Khamyong (1995) !\Pl'V11f17'.i1lfl'.i1~'H flHff'.iN'IJtl.:JlJ1 

1~.:ii'.:iu1u111t1tt'U~l 011iHl3el\Pl '11.:J'H1\Pll;tJ.:i'lmJ l'l'IJ11 ff.:Jfl:UW'b'Ull~.:J{.:iii1lfi'.:i1~'ULlf1~'U ij 
I d ' Q./ 'j} ' d'ci ~ d '.)) Q.I d I 

rl11:U'H'\.J1ll'U'Ulllfltll'V11f1U 813 \91'U\91ellelf1ll\91'.i :U'IJ'U1\Pll'l'U'Vl'tt'U1\91\Pl'.i1:Ul'ili'ltl 13.63 \911'.i1.:Jl:U\91'.i\91el . ,, . 
rnn111>1f m1:u'tt'U1ll'U'U'UeJ.:J~f1'1117'UU1m~t1 3. 18 % 'UeJ.:ir111:u'Hm11u'U11.:i'tt:u\Pl 1rn~iifl1m1:u~ 

m~fJ I 00 % ~,:J i'U''U~i m .:Jf11':i'W\PlJ'U Tu'l'U i U-:J"l ~ii 1lf1~.:i1il'U 1lft~'U rl'miru~'Uel.:J~'Uln\Pl,llf1f17'.i 

~'W.:Jel~ f11J~ llfl~,J 1f1lf1'£1 M '\.JI; .:Jl'IJ 1'\J el .:J'H 'U 'V1 '.i 1fJ 0 'V1 fil'I fl 1l 1f1 f1l'.i 'b'~ i H'Vl.:J'Vl '11tl'IJ el.:J ti 1~ 'Ul'l 1111 . " ,, ' " ' 
~'U'l'Uw'U'Vi~n W'U'Vii'f1Hf17 '.i 'W\Pll'U1U1'U i u.:i"l iim1:U'tt'U1ll'U'U'IJcM~f1'\111'UU1l'Vl1f11J 202 ~'U~el 

13f1ll\91f '111elt'Vl1fl'IJ 8. 10 % 11'1~ 'fl1'fl11:Ug 3.28 % i\Plt1l'l'Ullii1A'i..1~1'Ur!''\.Jtlf1'11.:Jflel'.ilf1"'1'.:Jff\Pl 
" " . 

I J} S/ j/ I 1 

3. 7 5 tCJf'U ~1:um ( 1>1111-:i'Vi 1) u v M 1nii m 1 m ~ \l 1fJi 1'1J v-:i ~n'tt 11'\.J tl1 i 'U lf-rnv-:iifo 'Viii 1 u u uu'Vi 
" ,, ' ' ' . 

111>1n~i-:inu vi'U'Vi i m-:im1'w'w1mu1u i u-:i<1 i'.im1 m ~ \11tJi111urnilu n~:u1ilv-:i \11nii'fl1rn~1,1111~ 

m1:u '11 mu u 'U ff-:i mrn-:i 'l 111li u 11~mt 11'\.J tl 1'll-11J 111u1 i-:i n~ 11ii'fl 11:u ff:U"W'U £ nu''U ~m l'l 7~ \!\Pl " . ,, . 
n~11$i o ~f1'1111'\.J tl 1iim1:u~v-:inn D\l '11 m11\Pl i vm;-:i ff flll'IW'U 'Vi 11ri~'fl11:u ~11V11~1 \17~ \1-:i 1 u m1 

t'U m~ ,i 1t1'w'u 1l'UeJ-:J~f1'1117'U tl1 'l l-1,'\.J ~ i 'fl '.i -:im1'w'roi'U 1u1'U i u-:i<1 nn i 'lfU'.i ~ it1'b'u ~f1'1117'U tl1 . 
' ,, . 

i \Pl fJ'IJ l \91 f17'.i11-:Jll~'U llfl~f11'.i 1l\Pl f1l '.i'}1~ tl11l'V11 '111~f1'\111'\.J °l 'W 'W'U 'Viii ~1'\.J 1'\.J fl\91 fl,:J 



"' 0 "" 

l'U eJ -UJ1 'il1f1'VfJ ~ '.il'lf~ 1'.i 

~1'\.J 1'W'lf'U~ 

~1'\.J1'\.J'ffml . 
0 " 

'il1'\.J1'\.J1-:Jfl' 

Shannon-Wiener index (H' ) 

i'lfUfl11lJ'j1'.i1tl (R1) 

i'lfUf111lJ'j1'.i1tl (R2) 

"' d c, 

~'lf'Uf111lJ'I-Hl1f1'lf'U~ (Fisher's index,a ) 

fl17lJ'l1'U111lJ'U (stem.ha-
1
) 

'JI ' ,I d lo] 'J/<!! 'JI 
'U'Ulm'ff'Um'Url'\.Jtlf)i:'ll-:Jl'YW•HJf)ff-:Jff~'U tM !lJtl'U~'U (dbh; cm) 

" " . 
Q d.d j) I " d V I 

'lf'U~'VllJ'U'Ul~l'ff'U m'Ufl''\.JtJf)i:'ll-:Jl'YW-:JeJ f)'\.J eJtlf111 IO CJl'lJ. 
" 

Q d.d 'J/ I (/ d I .d, I Q.,' 

'lf'U ~'VllJ'U'Wl~tff'Um'U fl''Wvmn:i1vw-:ie:inmnmm'.i e:i1 mnu 1 o CJl'lJ 
" 

O g} .:::::d j} I (/ d 'j/ I 

'ill'U 1'\.J\il'U 'VllJ'U'Ul~!ff'U mu fl''Utlf1'11-:Jl'VW-:Jtlf)'\.J tl tlf111 10 'lilJ 
" 

0 j./ dd g} I ef ,d, I ~ I Q.,' 

'il 1'\.J 1'\.J \il'U 'V1 lJ'U'Ul ~ I 'ff'U m'W fl''U ti f1 "1-:Jl '\IW-:J eJ f)lJl f) f111'11 '.i eJI 'Vl 1 f) U 10 'lilJ 
" 

2 - I 
Total basal area (rn .ha ) 

~1'U1'\.J~mfn'l111uu1~nm11J'ff-:imnn11 1.3 " · 
" 

'U'U1~fl11lJ 11iltJ-:icy~'Ue)-:J~f)'l111'\.JUl ~nm11Jt1-:imnn11 1.3 lJ (dbh;cm) 

fl11lJ'l1 'U 111 il 'U 'Utl-:J1.h ~ '1nm ~f1'1111 '\.JU1 (stem .ha·1
) 

'U'Ul~ l ff'U~l'U l;J''U anm-:i~fl eJ '.i 7f1 tJ-:icy~ 'U eJ -:J ~f1'111 1'U Ul ( d0; cm) 

40 

36 

22 

2.08 

4.275 

0.418 

5.6048 

2,291 

54.7 1 

40 

25 

5,735 

3,427 

19.58 

12 

8.28 

202 

3.75 

25 



26 

t iJ I '.j./ I 

vnn.:iii 2 rl'n11ru:::1;.:immtu'lltl'1'U11~'1f.:i'lu-w'Wvi1m-rn11'W~'U1Dl'U !U'1"1 OU'Wt.Jvi~1.:i "l 'lu 

"" fl1 'fl 1'11 l-l tl 

. ' 
4 d 

'l'l'U'YI 

li'l'.i•rnwvi\ilJU11Jl'U 1,J.:ieiu 

l~fl.:JlJl'i)lf1'\li'.i:!:'.i l 'lf~l1
1 

I Clo Clo 6' 
~ 'VW1Ull'\1.:J'lf1~~61J6U'YIUU'Vl 

li.:Jtt1~l;IJ.:J Lm.i2 

i'1UIJftf)'!flf11'.il'i\1lJU1,r11Ji6.:i 'l l'I fell.I 
~ 

d l O c:i.4 
ll.16.:JlJlf) 'i)lff'\li'.i:!: '.i l 'lf~l'.i 

" " .. J) <V <V 

'IJ1U'l111J'llafl'IJ ~l'tHl'\111Jf-ll 'il.:J'\11~ 

lllJ36.:J'1'6U
5 

)ljl,::i,oo <V<V 

'IJ1U'\111J'\1U~l 611116~6~ 'i).:J'\11~ 

' i'l1UJ'tt'Ul ll'U'U 
'tf 'Uvl 

(stem.ha.1
) 

2,291 40 

1,252 84 

3, 175 62 

2,352 22 

813±155 40 

. .: ,. ,, V 

' 
m 11-1mnn 'l'l 'I,! 'YI 'tt 'U1 v1 vi 

tl'Qtl 1-:Jfl 
'tf 'Uvl (m2.ha.1

) 

36 22 2.08 19.58 

61 30 2.218 29.2 

50 33 2.46 32. 18 

20 14 1.574 21. 41 

30 22 13.63±2.53 

'\1lJ1tlll1~: ~ lll 
1
f11'ifff11,J1'flf .:itl 

2
1'lftllfl1'1' (2545) 

3
'W'lff°~5\lllJ m'l::: 

4
'1'l-l'Vl'i (2558) 

5
tJ1'Ul\l llrl::: 

• u • 

6 
mu::: (2558) Khamyong (1995) 

'fl1 UJi:Jl rlt)JYl1'1'Ul1 ft1 'rll'.Jl'\JeM~11W1iJ 

'11f1 f11 'itlf1111'W U'lf'U ~ ilfvu iu ~'WU 'l l-lll UMi 1t1v1.:i~ ii i 1t.J 1l-l iu '1''1 ff~ 5 e)l-J i u u rn 
<u • 

1;11n 1~'1 f.:i VNl'tttl'1 'W~1.:i 1rn:::fo'lmij i'.ii1t.J1'Uil-l!Vllf1'1J 2,498 1,900 1,37 1 1,072 1rn ::: 996 

lll l lHili'IJ 'fl1UJl~l-l'ff'JJ'WV1£'llt1'1ilfvt.Jit.J~'W'Uff'1ff~ 5 el'Ui'IJ!lrn 1;11n 1~'1 tl l -:Jl'tttl-:J f .:i 'W~1'1 
<u • 

u~:::fo'l1-1aj lJfl l l'Vl 1f1'1J 24 .50 I, 24.04 1, 2 1.398, I 0.441 1rn::: 10.262% llllmi1iu fl1'fl1UJ3 

'ff'JJ'WV1 £'llt1-:Jilfvuit.J~'W 'U ff-:Jff~ 5 eltli'IJll'if11;11n f -:, l~-:J fo'lmu £J1'11'tttl'1 trn:::'Wm-:J t.:iiJr11 
<u • u 

1vi1nu 14.736, 14 .697, 12.714, 12.558 mi::: 11.509% lll1mi1iu 

1rit1vi \ln ru 1r11i'llii 'f1111nririui (IVI) 'W'IJ 11 'w'u £ilf~iir11i'lfii'fl11mi1iwff .:iff~ 'l 'U I o 
tJ q u 'U q 

" 
5uiuu rn 1;un 1~.:i f-:i Vl-:Jl'tttl-:J fo'l1-1aj 'W~1'1 10~11~-:J 'JJ:::f1tlf1lf1~tl'I.J i'1.:itl'11 'JJ:::ll1'1'111 

ll'JJ~-:Jll.l 1rn:::m1n t -:i 1~viir111vi1nu 66.46, 56.87 , 5 1.56, 33.84, 33.64, 11.74, 9.52, 9.1, 9 1rn::: 

3% mmhiu i-:ill1111-:i~ 2 1~'U'lum.:i1~v1n'Wnu 1 u 1 m 11~:::'fliu::: (2557) t-:iiir11i'lliim1mr1i(!J 

'11.Ji'U~tl'Vltll'I.Jlltt-:J'lil~lllJ1 -:JrY 5 fl'UiUurn ;jtl 1~'1 5 '1 'JJ ::: f1tlf1lf1~tl'U fo'lmu 1rn:::u:1 !~tllJfll 
• u <u 

l'V11 0U 98 .99, 60.01, 22. 15, 2 1.1 8 1rn::: 20.36% ~1m\'iiu 1rn ::: 5 eJ'UiUll'if1'l!Mff'i'ilff1UJ trn::: 
u 

mu::: (2556) ~tl 1~'1 'W~1-:J f-:i tll-:Jltttl'111~:::fo'l11aj t-:ilJfl1l'V110'1J 63.58, 6 1.64, 58.23 , 36.34 11~::: 

16.37% lll7mhiu 
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' ., ' 
vn1 HTI 3 fl l i'lf-u fl17lJ1:Ylflt\J'Yll-:J'U 11ft'1'YltJl 1 uu tl?1-:ii10ti1-:i'U1 rrn1 ~'U ii 1 m ,:i nT'.i'W\9ll'U 11hu 1 tl-:i 

out~ 0-:im,i1nVl'.i~ '.i 7'11~ 11 i-:i111~u9}v,:i 1 lni 11m1'Ylv1,fouij 1 f 19}v,:i 1 ttlJ 

No. name species 

mi'.ieJ~ l'1~ Aporosa villosa 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

d 
19M'H'UllJ 

' ~ 

lJ::lJ'J.:J'H1 

Ul.J.:J1'U 

ll:: rrnn 

.f 
~1'\J'U 

Vl.:Jl'\1V.:J 

VHl1.:J 

ffnnih 

n-:i::llel1J 

foimy 

d 
l'\JlJ~'eln 

Bridelia retusa 

B11chana11ia lanzan 

Canarium subulatum 

Cassia fistula 

Craibiodendron 

stellatum 

Cratoxy/11111 

cochinchinense 

Cratoxylum formosum 

Dalbergia assamica 

Dioecrescis erythroclada 

Diospyros ehretioides 

Dipterocarpus 

obtusifolius 

Dipteroca,pus 

tuberculatus 

Carcinia speciosa 

Gardenia obtusi folia 

Cluta usitata 

lrvi11g ia rnalayana 

lxora sp. 

La1111ea coromandelica 

Lophopetalum 

duperreanum 

no.individuals 

38 

I 8 

203 

200 

2 

3 

5 

6 

301 

2 

4 

1371 

1072 

56 

996 

3 

4 

2 

13 

Rde (%) RF(%) Rdo(¾) IV I(¾) 

0.415 

0.196 

2.216 

2. 183 

0.022 

0.033 

0.055 

1.166 

0.467 

5.560 

5.677 

0.039 

0.117 

0.194 

0.065 0.156 

3.285 5.560 

0.022 0.039 

0.044 0.156 

14.964 12.558 

11.701 

0.61 I 

0.01 I 

11.509 

1.827 

0.039 

10.871 12.714 

0.033 0.078 

0.044 0.117 

0.022 

0.1 42 

0.078 

0.428 

0.324 

0.137 

1.225 

1.661 

0.004 

0.013 

0.008 

1.905 

0.800 

9.000 

9.520 

0.064 

0.162 

0.257 

0.029 0.250 

2.900 11.745 

0.0 15 0.076 

0.035 0.234 

24.041 5 1.564 

I 0.441 33.650 

0.57 1 

0.002 

3.009 

0.052 

I 0.262 33.847 

0.019 0. 130 

0.007 0. 167 

0.004 

0.069 

0.104 

0.639 
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' ct ' mnn, 3 (\910) 

No. name species no.individuals Rcle(¾) RF(¾) Reio(¾) IVJ(¾) 

21 lJ:: lJ 1-:n'J l Mangifera caloneura 46 0.502 1.322 0.234 2.058 

22 ~ffH1l'U'Ul Melientha suavis 12 0.131 0.350 0.024 0.505 

"' 
• 

23 
d 

Memecy/on plebejum 0.186 0.467 0.035 ll11Jtl~HI 17 0.687 

24 
' ~ 

m ::'l'Jlll'U'U Mitragyna rotundi folia 41 0.448 1.439 0.172 2.058 

25 Vtl'Ul Marinda citri fol ia 19 0.207 0.661 0.081 0.949 

26 
,., ,., 

Ochna integerrima 'lfl-:J'U71 246 2.685 5.249 1.168 9. 102 

27 1J::vrnn Parinari anamensis 8 0.087 0.233 0.109 0.430 

28 'li'11ff1'i'Ul Pavella indica 7 0.076 0.233 0.018 0.328 

29 1J::'IJ11J,'ltllJ Phyllanthus embl ica 0.01 1 0.039 0.000 0.050 

30 'H ,j f1 lJ tl Rothma1111ia wittii 5 0.055 0. 11 7 0.013 0.184 
cl 

32 1111'1 Shorea obtusa 2498 27.265 14.697 24.501 66.463 

33 f-:i Shorea siamensis 1900 20.738 14.736 21.398 56.872 

34 ¥!]1Jf11'1Jl1 Stryc/,nos nux-blanda 4 0.044 0. 117 0.008 0.168 . 
35 

>' d 

Syzygium cumini 29 0.317 0.894 'H11'1Jll'VI:: 0.233 1.444 

36 fflJtl 'lvw Terminalia chebula 5 0.055 0. 194 0.0 18 0.267 

37 mm1Jtln Vitex peduncularis 8 0.087 0.272 0.037 0.396 

38 
d 

11l'U'U f1 Vitex pinnata 2 0.022 0.078 0.019 0. 11 9 
• 

39 n111i)u Wa/sura pinnata 7 0.076 0.233 0.079 0.389 

40 
,., 

ll'IJ-:Jf117-:J~M Wendlandia paniculata 5 0.055 0.156 0.079 0.289 

)11J 9 162 100 100 100 300 
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.. 
Q.I i, 1 / d 

fll 1 fl1 ::'ii ll'.J vi l'JJ'lf'I-A'U'I-A l~U~'I-A~ l'I-A rf '1-Al'.J fl't!Hl'VW-3el fl .. 

tifltiV'l'U'lf1-:i 5.0-7.5 tCJf'U~UJ\,)'.i 1~'U,1'U1'Umfl '.itl-:J'1 -n.J1e:iv'lu'lf1-:i 7.5 -1 0 ICJf'U~UJ\,l'.i 1rn:: 2.5-
~ ~ 

' ,, 
5.0 ICJf'U~UJ\,l'.i (m'V'I fl) ,1u 1'U;'U'ue:i-:i~ m111u '!Jrnumflviff'fl 'lui'U 'll'Uwui'U Nl'Ufl'lJVflm-:ivrn 

q ~ 

'.ilfl 0.25-0.5 ICJf'U~ll.J\,l'.i rn -:i '1-:ime:iv'l'U'lf1-:J 0.01-0.25 ICJf'U~1:1.Jm 1m:: o.5-0. 75 ICJf'U~ll.J\P1'.i (m'V'I 
~ 

0 j) d d !', j) I O" d Q 

'IJ) 'il 1 'U 1 'U \,"I 'U 'IJ tl-:J 11,)-:J 'Vi U l.J1 fl 'Yl ff 'fl 'l u "lf'U 'IJ 'U l'fl I fflJ HllJ f!''U tlfl m-:i I 'Vi fj,:J tl fl 6-8 I CJf'U \,l ll.J \,"I '.i 1m:: 8- 1 0 
q ~ 

' ,, 
ICJf'U~ll.Jl,)'.i '.itl-:J'1-:Jl.Jl 4-6 ICJf'U~ll.J\,l'.i (fll'Vi fl) 'l'U1'U;'U'\Jtl-:Ji'-:J'ViUl.Jlflviff'flLlJ'lf'U'IJ'Ul'flli'UNllJ 

q 

f!'WJn'11-3l'W(Mtlfl 6 -8 lCJf'U~l'l.J\,l'.i 11'1::; 8 -10 lCJf 'U~ll.J\,l'.i '.itl-3'1-:Jl.Jl'il::;tlf)l'\-J'lf1-3 I 0- 12 ICJf'U~ll.J\,l'.i 
~ ~ 

(m'Vi -:i) i1u 1'U ; 'U 'llti-:i v1-:i 1tt vrnumfl~ ff'fl 'l mT'U 'lllJ1'fl1itJNl'Ufl''UVnm-:i1'Wt1-:i e:in 6- 8 ICJf'U ~ll.J\,l '.i 
q ~ 

10-:i'1-:im'il::mi1'W'lh:i 10-121CJf'U~ll.J\,l'.i m 1::8-10 ICJf'U~ll.Jm (m'V'I 'il) 1m::i1'U1'U;'U'lleMfohrnl 
~ u 

'YIUl.Jlfl~ff'fl 1 mTu 'll'U l'flli'U N1m1uvnm-:i1~ v -rnn 6-8 ICJf'U ~1:1.Jm rn-:ici-:im 8- 1 o ICJf'U ~ll.J\,l '.i mi:: 
q ~ 

4-6 ICJf'U ~ll.J\,l'.i (fll'Vi u) 
' v 

.=:!ta YlrfV Q,.I Q,I j/ 1 d' d 

uci::1:1.J tl'YI 'ill'.i tll 1 'illfl fll'.i m:: 'il lfJ'IJ e),:J\,) 'U !l.J \91 ll.J '.i ::;'f) U'li'U 'IJ'U l'fllff'U ~l'U ff'U fJflcl 1-:Jl'Vi fj,:J e)fl 
~ 

'l ~dtclQ,11 Q,I IJ/ , a., 

(diameter class distribution) fllfJ 'U'Vi'U'Yl'!Jll\,l-3 '.i-:J fl'.i-:Jfll'.i'Vi~'UlUl'U !'U-3"1 'ViU11 fll'.ifl'.i:::'illfJ\911 

!I/ "l !I/ ~ I • I -6 J d O 0, C> "' 

'\Jel-:J\?l'U tl.Jlu'Ul u llUUl'Vil.J'IJ'UIIUU'lifllcl-:Jl 'li-:JclU (negative exponential growth form) '11'.itl L-shape 

(fll'YI~ 1) t-:ittl.JlfJ~-:J fll'.i fo1:ll !fl'.i-:Jff11-:J ! il~~I~ tl-:J'ill fl ii iu''IJ'Ul'fll~fl~ffll.Jl'.itll~l.J !\P1'Yl'flll 'Yl'U 

ilf 'U'U l'fl 1 tt tlJ 1~1 'U el 'U lr1 \,"I tt~ tltl ~i 'U ff fl11 ::: r1-:J~ (stable stage) I~ 0-:J'il lfl ij fll'.i ffUlil O~'U ,~ ~ 
• "l d "' o "l !II 

(Bunyavajchewin et al., 200 1: and Ogawa ct al., 1965) eltll-:J t'.ifl\91ll.J'Hlfl'Vi'il l '.itll l 'ill'U1 'U tl.J'IJ'I.J l 'fl 
I j/ )/ jl I iJ jl 

I~ fl 'il ::'Vi u 11ii i l 'U 1'1.J !lJ l.Jlfll 'Yl l vifl 1'.i '\1-:J 'U e)l 'i) lfi 'fl 'il 1 fl fll '.i lfi'fl, vi 'lJ 1 l 'U 'W'U vi fll'.i I~ tl-:J (Y\,) 11~ fj,:J 

II uuuri BVl~l i 'UL 'U 'lJ 1 fll '.i '.i 1J fl 1'U 11 l fll.J'U El fjl.Jlfllfi'U i ,J ell 111~'\.J mm \,I fflr)UJ ~ ,l ::; vi 1'11fJ; 'U 1u' 
q q u 

d "l !II 
'IJ'Ul'fllclfl !'fl 

fll'.i fl'.i ::;,i ltl'IJO-:JillJ 1'U;U \?l ll.Ji''U'll'\.1 Wl ltr'UNl'U fl''U flfl'11-:JI~ fj,:J'e)fl J--:i i mhu 'IJO-:J ilfv'U 
~ 

;'UJ--:ittl.J'fl 1 u11'llci-:i~110v1-:i ; 'Ul~-:J ;'U i'-:i ;'\.Wl-:Jl'HfJ-:J ;'Ufo ittaj t-:i1~'U'li'U'fl'Vi'.i '.i tU iu'~l'fl'fll~'U 

.d i .I & • ,. , .., , !lid & 
'Vlff'fl 'Ullu cl-:Jfl'fllll'YllJ1ll.Jfll'.ifl'.i ::: 1llfJ m 1nm11:: unimodal distribution 11'1:Y'fl-:J tt1tt'Ut1-:im1::: fll'.i q 

!I/ "l !I/ 'l d O 'J/ ! j) I O" d 
nm !l.J 'U 'IJ ru ::; 'V] '.i 'U II lJU fl l'.i fl'.i::; 11 1 fj'IJ e) ,:J 11 l'U 1 'U \;l 'U \91 l l.J 'li'U 'IJ 'U l'fl!ff'U Hl'U f!''U fJ'Vl fl el '.i lfl 'IJ 0 -:J 

~ ~ 

.., .'I , ! "'"' i !II ~I 
~fltt11'1.Jul (fll'Vi 'U) fll'Yl'flfffJU unimodal ity 'fltl11i Hartigans' dip test tt~cllu'U non-unimodal 

distribution 

V Q,I d d ~ d I Q,I ,/ Q 

'i:Ytl'fl r1 cl 0-:J fllJ fll '.i '.i 1 fJ-:J l'U 'IJ 0-:J itli '.i ::; Im::; r1 ru ::; ( 2 5 5 6) 'Vlfl'fl'IJl fll '.i '/:YU \91 tl'Vi 'U ~ \91 l l.J li '.i '.i l.J '151\91 

'\Je)-:J 'V'l '.i '.i ru iu'u 1 11tl!I I 'U 1 '.i flfJliltl'IJ l~lJI '\Jl'.i :::i uJ lllcl :: 'IJ 11~ -:J i'-:i ! 'fltl'VilJ 11'.i'UII UlJfl 1'.i fl '.i::; 11 ltl \91 ll.J 
~ 
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1 ~ i u iu '\Ju 1~ 1 bY't-1 ~l'U rru; fHl Hi-rni 1 1 ciiU ~ 11.1 \,l 'j tu 11l 'U a-:ivf u itlf l'l n'lfi'i ~ ~ i-:ii 11 mi u 1 " . . 
'j a t.l\91 tl 'j ~ 'H 1 NU 1~~ J 'U !! 'LI 'LI n l'j m ~ 'il 1t1i 111 'LI 'LI fl l'j !~ lJ t 'iJ II 'LI 'LI in 1~-:i !; HI 'LI (negative 

' ,, ' 
j/CJ d d ~ 1"""" exponential growth fonn) !!'1~rJcrnmrn-:inu 11tJ-:Jl'iJ'\Jt1-:J v-:iqmi (2549) l'l!fW1Jnnr1mn U'l'll-Jl'l 

u1'lf1.1'lfuu1u 1t1l.i'ii~"'n~nuu11 u1.11 u ni1l'l~11l'1u~~1im~v1nu . 
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,., ' ' ~ 
'll'Ul vlli;l'Uf-ll'U ~'UrHHll-:1 (1 'll'U vlllJvl -:i) 

' ~ 
ol!:i o 3/ Q.I 9/ I a' ci d It) ~~ ~ 

ill'Vftl 4 nl'Jm::; ,17tJ'\jfl,!),ll'Ul'U\ll'U\el1lJ'lf'U'\J'Ull>lrn"Wfl'Uf!''\.Wm n,:i1'Wt'.J ,H)n (n flO !lJt'.J'\.J\ll'U 
"' 

J,:i11lJ1>1'lumfo,:ii1o v1,:i , fl fio !~,!) , ,:J fio 5-:J , ,J fle) t'.J l,!J !'Ht'.J,!) , Q fle) fo'lmy) mi::; ,htn'\.J 

31 

l>i''W\ll7:JJ'IT'W'\J'Wll>lttr'W~7'\.Jf!''WV~flti'J 7n ( '\J fi0 ~n111 1'Ui!1) 'l'Wuur1,:ii10v1,:i i1m'\J'l'W1,:i 
"' 

cj_ l ' ! = muw:rn,:imvi1>1iHJ'U unimodality l>lt'.JTfi Hartigans' dip test (*P< 0.05,** P< 0.01,*** 

P< 0.001 ,ns= non-significant) 
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111.Jci-:ii1ov1-:i (fll'Vi~ 5) 1m1'!1-:i inJfil'.ifl1llHYlJ'W'U'lll'U '.i1.J'lrn-:i hyperbolic 'Vi1J11 ,Jlfl'U'UWlfl1l lJ 
" 

11o1(DBH) 'Uti-:Ji'U h1 '7 1 u111.Jci-:i i1ov1,:i~ij'U'U Wlfl11lJ 11o1~t'l'llfl'U ilff-:i ,i~ijfl11ll\T '1~\T -:Jfl11 ilf 

1u111.Jci-:ii1ov1-:i \ol llJ~1£Jiurici~'l/Ul>l £Jl-:Jl'tt£J-:J 1~'1 llcl ~fo1'Haj \ol lll ill\l11J llcl~ ,J l fl'ffllfll'.il'U 

d I I d d d Q J UJV QJ IQ.I 

\oll'.i lHl 4 ,J~'Vi1J11 fllf111lJ'ff-:J'VllJlfl'Vl'ffl>l'V1'1~1fll>l'U'U !\Pl (Hmax) 'IHHHl'Vllfl1J 25.447 llJ\ol'.i " . 
I d d d aJ\l}v "JV Q Q.I o' Q,I I rn -:i cl -:i m mri 11 ll 'ff -:i '1'1 lllfl 'V1 'ff \Pl 'VI ,i ~ lfl \Pl 'U 'U ! \Pl (Hmax) 'U tl -:i !lJ fl cl:; 'll'U \Pl Vi 'U ti l 'U u ,J ci-:i ~11 tl £J 1-:i ., . . 

l'Vllfl1J 23. 155 mm filf11llJ'ff ,:j~lJlfl~'ffl>l~,l~lfll>lt'U i~ (Hmax) '\Jt),:j£Jl-:Jl'tt £),:j l'Ul11.J r1-:ii1ovN ., . 
l'Vllfl1J 23.053 llJ\91'.i filf111lJ'ff,:j~lJlfl~'ffl>l~,l~lfll>lt'Uhi (Hmax) '\Jt),:j!~,:Jl'UU1.Jci-:ii1ov1-:i1vi1nu " . 
22. 153 llJ\,l'.i llcl~filfl11lJ'ff,:j~lJlfl~'ffl>l~,l~lfll>lt'U i~ (Hmax) '\Jt),:j1fl l'Ht\Jl'U U1.Jr1-:ii1ov1-:i1vi1nu 

" . " 

15.131 UJ\ol'.i 
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'U'W1\lllft''Ui:-ll'Ui;T'1-HlfH17'1 (lC)j'W\llllJ\91'.i) 

' d QJQJt/ I 3/ 1 ti .d a 

ill'V'ft'l 5 fl1l]J 'fflJ'Vl'U ti '.i :::111 1-:J'U'Wll>ll'ff'U m 'U i;rirnmn:i l'VW-H) fl (l'lf'U ~HlJ \ll '.i) U'1 rl 11:IJ t1 '1 (llJ \ll 'J) 

'U ti-:ii 'U iui 'U II ,J M 'LI 11~ '1 1 '1~ ij vf fl'H 1 11-J 'LI 1 u 111tU 1 rl'.i-:J fl 1'.i'W ~ '1-Jl U l'U 1 1.J-:i 0'U 

1~0-:iin,i1n'Vi'.i ~'.i l'lf~11 lJ'H71'1'1£J7'1£JmJH' ~-:i 'H 11>11;cMi'Hll ,i1nnn1.J'.i ~mui 11>1aii 

'fflJfll'.iJ1.J Hyperbolic equation (H= l/[(1 /aD)+( l/H*)] \91lll1ifll'.i'Utl-:J Ogawa and Kira 

1 .,; ., _, ~ ., 1., ., ., _, Ii],_ , ~ 
(1977) \Pl £J'Vl l'ff'U 1J '.i ~ £Jl 111 lJ1£Jtl-:il 'ff'U 11 'U 1 'U lJ'Utl -:J '.i-:J l 'ff 'U 1J '.i ~ H'fflJ 'il \Pl ! '\J lJ cll'HlJ1£Jtl-:J . 
ltr'Ull u11 u'lJ'Utl-:J iuliw,i'u 1 'UU1.Jcl-:J\l11tlV1-:J 1-cr'irviu111JWO-:Jltr'Ull'U11 u'mrn-:ia1-:i111 £)-:J 

'ill>\ i~1.Jm11mao-:i1ff'Ull'U11 u'mrn-:i1~-:i m1:::1ff'Uth :::11mao-:i1ff'Ull'U 11 u'll'Utl-:J1fl i 11ru 
• u 
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vll -:iH~ 4 ~1ffl.l1h :dh1i am,~ H
0 

~vw 1mu1'il lfHl'l.l fll '.i hyperbolic \911l.l1nfl1'.i'UO-:J Ogawa and 

Kira (1977) 

Tree species a H* 

11 31"' 31 1 ,J ., ' l.Jf.l 'U\9l'U 'UH 1:l-:J\9110V1-:J 1.338 23. 155 

fohrni 
<J 

2.019 15.131 

d 
tl>M 1.4 15 22.135 

d 

Vl-:J t'l-1 V-:J 1.496 23.053 
., 

1.227 '.i-:J 25.447 



34 

Q..I Q Q CV _, . ' - I Q Q..I ''l4 ~ _,. d Q..I Q..I 

t'I flll w::::'YIH'I-U1ff 1'Yltll'\lel..'.lf•H)'l'i'l1U Ul 1rn::::e1..:i flu'i:::: flel'I.J'\l el..:J'IIUvl'VtUli Ill !UU llvl ..:j'j ..'.I vi rn1::::v1'U 
q 

fl1l'J-J1H .. 

1::::iumn:i m1:::: 1::::irnl'..:i 'Vi1J11 'IJ'UWUJ'U~l'Url''U(Jf)cl7-:Jflel1lf)'\Je)-:j~f)'\111l!'l:h ,ll'U1'U'\Jel-:Jttl'v'U 
"' "' 

3' 0 3' ,d '9 " j} I o' d d ' Gt " 
\vl'U 'ill'U1'U\vl'Ul'lel~ 1'U1..:Jrl' Dipterocarpaceae 'IJ'Ulflnl''UY-ll'Ui!J''UUf1nNl'ViU..'.leJf1tr-:J"J'fll'lel~ 1'U1..:Jrl' 

,d If] jlct ,, d I q o' j} I 

Dipterocarpaceae un:::fl 11lJ tr ..:im n U'IJ ei ..:i 111 U'U \vl'U 'V1 el Q 1 'U 1-:J rl' Dipterocarpaceae 'IJ 'U lfl l'Cl''U i:-ll'U 

o' d j} I " d .c::9 I Q.I I 

rl''U unm..:im M 'IJ'Ulfll 'Cl''U v-ll'U rl''U Uf1nl..:Jl'ViU-:Jelf)'ff ..:J'fffl 1m::::'IJ'Ulflfl1lll'Cl' ..:J{l'-:j'fffl C)f-:J fll fl..'.l f1'171 '1J e)-:j 
'U 'U 'U q 'U 'U q 

S} Sf " I 
Q.I QI Q.I o d I Q.I I d Q.I o Q.I d Q.I o Q.I QQ 

l'l..:i 3 'lf'U 1:::: ,i u m111m 'il 1 nmY1::::m11fl 1111 U\vl n\vl 1-:i n'U el ui ..:i 11 'U timflru l'l 1 :::flu m111 m fl ru m..:i ff t1\vl 
"' u u 

0.05 (\91111..:J~ 5) 'ff1'U1ll'U1'U;Wfmn1m'J1 'IJ'UlfllJ'U~l'Url''UVf1cll-:Jflel1lf1ff-:Jfffl fl111Jff-:J'Uel-:J 
'U 'U q 'U 

~f)'H 1 1'U 'Ul 'IJ'U lfll J'U ~l'U rl''U (Jf)cll-:Jl'Vi tl-:J elf)'IJ el-:J 'llfvmi''U 'IJ'U WHff'U ~l'U rl''U (Jf)cll..:Jl'Vi tl..'.l elf) ff-:J fffl 
'U 'U 'U q 

11J 9,/.:!t 3J \/J Y.ct 3' 5J , " ..::1 d d , 9 o' 
'Uel-:J llltl'U\vl'U un:::'rl111Jff..:J !lltl'U\vl'U 'IJ'Ulfllff'Uv-11'Url''UUf1nHl'ViU..:Jelf)lUntll'lelU !'U1..:Jrl' 

"' "' "' 
, 11J 3'c4 fJ/ d '9 t1 d 

D ipterocarpaceae mmrntr..:i tr-:J"J'fl'Uel..'.l 11Jtl'U\vl'Ul'lelQ 1'U1-:Jr!' Dipterocarpaceae un::::m11JtrWilM 

'Uei..:il'Ui'..:i '1,Jijm11111\vln~1..:in'Ueici1..:iiJl!uihriqJ ~'.i::::ium1mhr1t1JY1l-:Jffo~ 0.05(\vll'.il-:J~ 5) 

IJ\3'~ yd I o' I ~ IO 'j)d 
11Jtl'U\vl'Ul'lel~'l'U1-:Jrl' Dipterocarpaceae '1Jel-:JU\vln :::: 'lf'Ufl111J\)'-:J 'Vi'lJ11 'ill'U1'U\vl'U'Vlm::::'illtl 

•9 ,%. d Q,I ~ ,d o Y ct ~ ~ v ~ 
eiti 1'U'Vi'U'Vlf11111ff..:i1:::fl'lJ\vl l 'Vl'Ull1f1'Vlfffl 'ill'U1lJ 3,608 \vl'U'H1elfleJ1Ul1rnt10::: 52.74 rn..:in..:imflel 

"' "' . 
I JI I 'JI I 

1f] 3).ct lj) d 19 ct .c:::t a., j) ct d. Q.I c:l j/ I 

!llU'U\vl'Ul'lel~ 1'U'Vi'U'Vlfl11ll\)'-:J'.i::::~'Uf1cll-:J 'Vi'lJ 2 ,463 \vl'U lln::::'Vl'Ul'l'j:::;fl'lJtr..:J lJ 770 \vl'U ff1'U'IJ'Ulfl 

,.,, "d d 1f]j}c43Jdt o' . ~,d 

lff'U Y-ll'U i!J''U unn Nl'Vi u..:i el f1l 'il n U'IJ el ..:i Ill U'U \vi 'U 'V1 el Q 'l 'U 1 ..:irl' Dipterocarpaceae Vi 'lJ11 Vi 'U 'V1 fl 1111 tr ..:i 

v d ~ • ti d d d &..::1 11 v .:;::i, 

'.i::::fl 'lJf)ftl..:J lJ'IJ'Ulfllff'UY-ll'Url''UUf1'11..'.l l 'Vitl..'.lelf1l'ilMlJ1f1'Vlfffl "linlflll'V11f1'1J I 0 . 13 l"lf 't.J\vl lll\vl';i 
"' . 

S/ t I 'JI I I 
~~d OJO Cid <v dd l I Q.I ~ 

H l ·:J'1-:Jll1 'rlel'Vi'U'Vlf1111Jff-:J';j :::: fl'IJ\vll 1m:::: 'Vi'U'Vl'.i :::~ 'IJ ff-:J "lf..:Jll'rlll'Vllf)'IJ 9.61 1rn:::: 9.61 l"lf'U\vlllJ \vl';i 
"' "' 

< \vi u , ..:i ~ s) ~ ..:i ~ 1 -:j'i) 1 n 'U 'U 1 ~ 1; 'U ~ 1 'U rl''U an o i-:i I vl ti ..:i el n ff ..:i ff fl 'IJ ei ..:i 1 tl'v 'U, 'U ~ el ci, 'U 1 ..:i fl 
'U 'U q 'U 

,, ' ' 
t~ d Q.lodl ..::::1 1 I Q.I Q 

D ipterocarpaceae 'WU11 'Vi'U 'Vl fl1 l lltr-:J1 ::: fl'IJ\vl l 1J'rlltr-:J"J'fl llflll'Vllf)'IJ 54. 72 l"lf'U\vllll\vl';i '.iel..'.ln-:Jlll 
S} t 'j} I I 

.cic4d GI ct d Q.I ~d i t a., -=l 

'rl el'Vi'U'V11::::fl'Uff-:J 1rn:::: 'Vi'U'Vl fl111Jff-:J';j ::::fl'IJ f)'11..:J C)f..:JlJflll'Vllf)'lJ 34.5 4 Un:::: 3 1.8 l"lf'U\vlllJ\vl ';i fl111Jff-:j 
"' "' "' 

m ~U'Uel..'.l 'llfV'U i'W ~ei~'l 'U 1-:Jtl Dipterocarp aceae 'Vi'IJ11 i'U ~'rl11lltr ..'.l'.i ::::i'1Jf1'17-:J ijfl11lltr ..:im ~U 
I I )I I I J/ I 

d &dt I Q.I .eic4 .d aJO .ctd ~ d i 

lJlf)'Vlfffl "lf-:Jllflll'Vllf)'IJ 8.25 llJ\vl';i ';jfl-:Jn-:Jlll fie) 'Vi'Ul'lfl 1 11Jff-:J';j ::::fl 'IJ\vll lln:::: 'Vi'U'Vl'.i::::fl'IJff..:J lJ'rll . "' "' 
o "' 11) ,i/"! ,ii d ''l ., o 

l'Vl lf1'1J 8 .06 Un:::: 7 .8 3 lll\vl '.i lln:::: fl11ll tr ..:i trfl 'IJ ei ..:i 111 tl'U \vl 'U 'V1 el Q 'U 1-:i ft' D ipterocarpaceae Vi 'IJ 1 1 
ii I I I Y I 

dd Qlod d d i •~ ddd 

'Vi'Ul'l'rl111Jff-:J';j::::fl'lJ\vll lJ'rl111Jff..:JlJ1f)'Vlfffl llflll'Vllf)'lJ 18.5 1 lll\vl';i rn..:in..:im 'rlel 'W 'Ul'lfl111Jff,:j 
cu cu ~ cu 

,, ' 
~ d d ~ .,::i i I ~ 

'.i::::fl'IJnm..:i 1rn:::: 'Vi'U'Vl1 ::::flum 11m1mn'IJ 15.47 un:::: 15.43 mm 
"' 
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I j/ ,, ,, I 

l 'U'Ut11::vi 11H' .:J'U fM lli'1::'lf'U fl11l.1'1' .:J'illm ::iml 1Y1:: rn'Vi1J11 i1'U1'U~'U r .:i l 'U'W'Uvimu.1 
"' 

'1'.:J'.i :: iuJ1 '\li1Jl.11t1~Ml i1'U1'U 906 ~'U'Yl1V¥1\P'll~'U!r.HJ'1 t 43.26 '.iO.:J'1.:Jl.111~'UJ'U~fl1 1lJ'1'.:J 
"' . "' 

Q.I d 'j) ~ d Q.I d j) I 'j} I ,,. d 

'.i t \P11Jt1m.:i lJ 822 \9l'U 11"1::'Vi'U'Yl'.i::\P'luff.:i lJ In \9l'U ff1'U'U'U1\P'lfl17lJ1ff'UJ:-.11'Uft''U£Jt1m.:i1'VitJ.:Jtlt1'Uo.:i 
"' "' 

1lff .:im~tJ'\lilJ11 J'U~'.i t ilJff.:J lJ'U'U1\P'llff'U~1'Uft''UfJt1'11.:JlvitJ.:Jtlt11ll~tJ'1'.:J'1'\Pl iJfl11'V11f11J I 0.09 
cu (I.I cu 'I 

i,/ I " I I 
0. ~ ~ d Q.I ~ d Q.I o d t I Q.I 

1'11'U\9lllJ\911 Hl.:Jfl.:Jl.11 fltl '\li'U'Ylfl11lJff.:J'Jt\PllJt1f1H 1rn:: '\li'U'Ylfl11l.l 'rH '.it \PllJ\911 l.lfl1l'Y11t11J 9.96 
"' "' 

11"1:: 9.46 1'11'U~ll.l\91'.i ~.:ii1.:i'il1t1'U'Ul\P'llff'U~1ur!''UfJt1m.:i1vla.:iot1ff.:Jff\P'l'Ut1.:i11ff.:i '\li1J11 i'UJu~ 
"' "' . 

'.i ::iu ff .:i ii fl l'IJU 1\Pl lff'U ~l'U ft'U fJt1'11.:i 1vl tJ.:j el t1 ff .:i ff\P) 'U o.:i 1lf'.1' .:i {1' .:i ff\P) l'Vl 1f11J 28.36 1'11'U ~ l lJ\91 'j 
cu cu cu q cu q 

.a~d Q.I~ ~d Q.I d i 91, d' 
rn.:i"1 .:im fltl Vi 'U Y1 fl 11:iJ ff .:i '.i :: \P'lu \911 11"1:: 'Vi'U Y1 fl 1 ll.l '1' .:i 1:: \Pl u nm.:i l.lfll'U 'Ul \P'll '1''U m'U rl''U £J nm.:i 

"' "' "' 

1vla.:iot1ff.:i'1'\P'l'llt1.:i11fi.:iff.:iff\P11vi1nu 28.36 1rn:: 26.74 1cii'U~1:1Jm fl17lJff.:im~tJ'IJV.:i1lff.:i 'Viu11 cu q <u q cu 
sJ I I I 

'W'U'l1fl11l.lff.:J'.i :: iunm.:i lJf111l.lff.:Jlu~tJ'IJel.:Jllff.:imt1'l1ff\Pl iiflll'VlltllJ 8.25 ll.1\91'.i Hl .:Jfl.:Jl.11 fiel 
"' "' . 

)/ I ,, I I 

'W'U'l1'.i :: iuff.:i 'W'U'l1r111l.lff.:J '.i::irnii iiri11'V11f11J 8.22 11'1:: 8.02 llJ\,J 'j llf1 :: fl11l.lff.:Jff\Pl'1Jel.:Jilff .:i 
cu cu cu cu 

V , V , 

'\lilJ 11 'W'U'l1'.i :: i1Jff.:J iifl11l.lff.:J'1Jtl.:Jllff.:iff.:Jff\Pll'V11f11J I 4. 67 ll.1\91 '.i Hl.:Jfl.:Jl.11 fiel 'W'U'l1fl11l.lff.:J 
cu cu cu q cu 

I ,, I I 

Q.10 ~ d QJ & di I Q.I O G.I 

'.i::~U\917 1m:: 'Vi'U'Ylfl17l.lm'.i ::~unm.:i cii.:Jl.lfl11Y11t1u 14.27 1rn:: 13.96 Ll.1\91'.i \917l.lm~u 
"' 

. ,, ,, 
if l'YI '.i lJ cX 'U ~tl'YI 11'U 'U 1'l1 t1 '.i:: 'il 1£J i 1 0 Vl 'U ui '1t 'lf 'U fl 1 ll.l '1' .:i 'il 1 t1 '.i ::iu 'U l'Yl ::1'1 Vi lJ 11 

"' "' 

'il1'U1'U<X'U ~n'YI 11'Uu1 iu iuJ'U~fl11l.lm'.i ::iunm.:i 'Vi1Jl.l1t1~ ffmvhnu 3 76 ~'U'Yl1elfl\P11tlu!ela 
"' . 

d ~ .J a., ~ d 91 ,: .c;:t a., d 9' 1 

fl:: 4 7.36 '.i el.:i"1.:im1uu 'Vi'U'Yl'fl17l.lff.:i'.i ::~u\,11 l.l 359 \?l U 1rn:: i'Uvn-JY1 '.i::~ rn1'.:i l.l 59 \91'U ff1 'U 
"' "' 

t jl I I 

'IJ 'Ul ~ fl11l.ll a u ~l'U fY'U amrn fl el '.i 1 tl'IJ el.:J ~ tl'YI 1 l'U il 1m ~ tJ'WlJ 11 'Wu 'l1 fl 1 ll.l ff -:i 'j :: imh ii'IJ 'U 1~ I ff'U 
"' "' 

' d' d & d I I q., -,:::i, ~ .l d Q.I 

J:-.ll'Uft''U£Jt1'17-:Jfltl'.i1t11llf1£J'1'-:J '1'\Pl cii-:Jl.lflll 'Y11t11J 0.779 1'11'U\?lll.l\91'.i '.itl .:J '1 .:Jl.11 fltl '\li'U'Yl '.i::\P'l lJff.:J 11'1t 
cu cu q cu 

,, ' 
.ci d Q.I d I I CLI 0. o Q.I j} I 

'Vi'U'Vlfl 1 1l.lff.:J'.i t ~1Jt1'11-:J l.l'flll'Y11t11J 0.597 11'1 :: 0.541 lcii'U\911l.l \9l'.i \?l1 l.lf11~1J 'IJ'Urn lff 'Ul'll'U 
"' ,, . . 

rY'Uvnm-:iflm 1t1ff .:iff~'IJ el-:J ~tl'YI 11'U u1 i 'U 'W'U vim 1l.lff -:J '.i ::i rnh 3J fl7ff-:i '1'~ 1 vi1nu 3. 75 1ciiu ~ ll.1 \91 '.i 
<U cu q cu cu q 

,, I )/ I 

HJ.:j (l-:Jl.11 fiel 'W'U'l1fl11l.l ff.:J'j ::iumn-:i 1rn:: l'U 'W'U'l1 '.i::i1rn.:i iiri11vi1n u 3.7 1rn:: 3.2 l ciiU~llJ\,'l'j 
"' "' , V , , 1 

\91 7l.lrl1iu 'fl17l.lff-:im ~ tJ'IJ el -:J ~tl'YI 11'U 'IJ 1 'ViU 11 i u 'WU ih:: iu'ff .:i lJ 'fl11l.l ff-:im ~amnvi 'ff~ ii ri 1 
cu cu cu q 

,, 1 " I I 

1vi1nu 42. 11 ll.1 \91'.i rn.:i fl -:im fiel 'WU'l1'fl17l.l'ff-:J '.i:: iunm -:i 1rn:: i'U'W'U'l1fl17l.l TI' .:i '.i::iu ~ 1 ii 'fl1 
"' "' ,, ' 

1vi1n u 39.56 1rn:: 38.61 l l.1\91 '.i ml.l rl1i u 1rn::fl17l.l 'ff-:J'ff\P'l'IJel -:J~t1'Yl 11utJ1 'Viu11 i u'Wuvi1::iu'ff.:i 
"' "' "' 

' V ' ' V ' d d I Q.I o. ~~d <vo ,;!id 

l.l fl11l.1 '1'.:Jl.llfl'Y1 '1' \Pl IY11t11J 155 lcii'U\9lllJ \,) 'J H M'1-:Jl.11 'flel'\li'U'Vlfl11l.l'ff-:J'.i::~u \?l l 1rn:: '\li'U'Vl fl11l.l'ff.:J 
cu q cu cu 

Q./ d I I QJ 0. O QI d 
n ~unm-:i l.lflll'VlltllJ 150 1rn:: 135 l cii'W\?lll.1\91'.i \91ll.1'17~1J ( \91 1'.i l-:i'YI 5) 
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v111 i..:i~ s ~mfll'.i'Vl~1:rnu m 1:1.Jm.h U'.i 1'U rl'n11u1~V1Vl'Ul1fl'1'V1£Jl'\JO.:J r-imnTu u1 U"1~0.:ir1u'.i ~nou 

'\JO.:J'lf'U~'Vl'U1lil.J1'UU7L~.:Jf.:i U1l1tll lfl'.i.:Jfl1'.i'VIWJ'U1UTU 1u .:i el'UL<lo.:im111n~'.i~'.i1'lf~11 . 
• 

m1ll\]'•:mm:;im.i1V1:rn1 

Parameter 

iTw1uiuHmn11.nJ1 14± 13 19 ± 16 19 ± 19 

., ' ., 
'IJ'Ull1l1ffumu1;!ut1mn:i 0.78 ± 0.71 (a) 0.54 ± 0.41 (b) 0.6 ± 0.46 (ab) 

~fl'el':i lfl'IJ 'el-:JHfll111'U'Ul 

(cm) 

., ' ., 
'IJ'U1~1numulj'ut1mrn 3. 75 

.; 
~ -:i-ey~'Vlfl tl ':i 1 fl 'IJ tl-:J 

3.70 3.20 

Hfl'l-111'U'Ul (cm) 

fllllJ~-:Jl'il ~tl'IJ'el-:J 

Hfl'l-111'Uill (cm) 

ill'ill'W 1miulu (stem) 

38.61 ± 21.24 39.56 ± 22.22 42.1 I ± 24. 76 

97 ± 20 (a) 

., ' ., 
'IJ'\.Jl\?llff'Wt:-ll'\..111''\.Jtlflftl-:J 9.3 1 ± 0.9 .. 
tvlu.rnnm ~tl'IJtl -:J 'lu'vu 
iu (cm) 

., ' ., 
'IJ'Ul\?llff'WNl'Wl;!'Wtlflnl-:J 54. 72 

"' ~-l'\IW,rnn~-:iey\?l'IJtl.:J llJtl'U 

iu (cm) 

fll lll 'c,J'-:JIQ~tl'IJ'el-:J 'lmu 
iu (m) 

'lmiuiu~'eJQ1-:irrt11-:i 

(stem) 

7.84 ± 0.49 

74 ± 14 (a) 

., ' ., 
'IJ'Ul\?llff'UNl'Ul;!'Utlflal.:J 9.64 ± 1.03 

l'Wtl.:J'elfll~~tl'IJ'e),:J 'l~V'I.I 

,, d I cl 

\?l '\.J'Vl 'eJQ1.:Ji1'tll-:J 

., ' ., 
'IJ'Ul\?llff'Wt:-11'\.Jl;!'Utlflnl.:J 54. 72 (a) 

l'Wtl.:J'elflff.:Jff\?l'IJ'el-:J l m'W .. . 

85± 17.62 

(ab) 

9.74 ± 0.78 

31.80 

7.97 ± 0.43 

63 ± 14 (ab) 

10.13 ± 0.83 

31.8 (ab) 

90 ± 14 (b) 

9.32 ± 0.75 

34.54 

7.65 ± 0.51 

62 ± 11 (b) 

9.6 1 ± 0.6 

34.54 (b) 

Kruskal­

Wallis test 

(H) 

2.1229•• 

9.0192* 

2.8449"· 

1.3219"· 

6.5 178* 

5.2896"· 

6.4818° 

5.4538"· 

p-value 

0.346 

0.011 

0.241 1 

0.5 164 

0.03843 

0.07102 

0.039 13 

0.06542 

12.7844** 0.001675 

0.97298"' 0.6 148 

6.48 18* 0.039 13 



' d o 

m·n:n1 s (llltl) 

Parameter 

8.06 ± 0.48 

(ab) 

i'l1l lJff-:!ff-:!ffi'l'llel-:!llm'U 18.51 
~ ~ . 

~l'U1lJ~'Wi'~ 16 ±7 (a) 
,, ' ,I 

'll'Uli'llff'Wfl'Ui!T'UVmrn 9.46 (b) 

l'W V-:!elfU Q nV'llel-:1 f -:i 

,, ' ,I 

'll'U li'llff'W-ll'Ui!T'UVf)"fll-:1 

l'W IJ-:!elf1\J'-:!")'i'l 'll eJ-:if-:i 

i'l1llJ\)'-:!LQ;IJ'lleJ-:!f-:i 

i'l1llJ'cJ-:!'cJ -:!"J'i'l'llel-:11-:! 

'11 lJltll '11 Ill : * . 

28.36 (ab) 

8.02 

14.27 (b) 

p< 0.05 

** p< 0.05 

*** p< 0.05 

ns : nonsignificant 

V 

m11J\)'-:i ,n m:: i1.Jii1'l'l::rn 

8.25 ± 0.46 (a) 7.83 ± 0.56 (b) 

15.47 15.43 

23 ± 7 (ab) 14.3 ± 6 (b) 

9.96 (ab) 10.09 (a) 

26.74 (b) 

8.25 

I 3.96 (ab) 

30. 72 (a) 

8.22 

14.67 (a) 

Kruskal­

Wall is 

test(H) 

8.65 1 * 

2.1243ns 

p-value 

0.01323 

0.3457 

18.4818*** 9.70E-05 

7.675 I* 0.02 I 55 

13. 158** 

5.8 I ns 

13. 154** 

0.001389 

0.05475 

0.001392 

37 
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iJ I r ., I I 

O d d 11/ QJ \4! va 1J d !Gl _ I Q.I ' d Q Q.I O 

u l'l-! 1'Ulfil:::'\J'U Wl'W'U'Yl'Yi'U lvlvl'\10.:J 1'1-H'..l'U vl'U 'Yl0tl !'UUtJtHvl 101'.JH'\10.:J'W'U'YI fl 111-J !l' .:J'.i:::mJ vi l 
V V 

)I I I J,I S/ 

l\?lm1l11:'1.:ii1mh.:i'IJ'U l\?l 2ox20 llJvl'.i 'tuv7u'i1f11llJ'cl'.:i1:::iu\ol1 ii,1u1ui.:iilu 49 11'U1:'1.:J 
"' 

I II) ,.,~ ,., t ,., ~ ii ' ii d 
'WU11 !lJV'Uvl'U'Vl.:Jl1lJ\?l 5, 11 1 vl'U 39 'Jf'U\?l 35 'c1'~1:'1 2 1 1.:Jff f.l~l'U1.:Jff Dipterocarpaceae lJlf1'Vl"J'\?l 

0 ,., d.::::,,dV O Vll)Vi 9,:d Q,I~ 

'ill'U1'U 3,608 vl'U l1)f.)flfllil 'UrntJ1:'1::; 75.93 '\Jf.l.:J'ill'U1'Uvl'U !lJ'Vl-:Jl1lJf11'UVl'U'Vlfl11 lJ il.:J'.i::;fJUvll 
"' 

1 '1 ./ 5/d cl o 51 "' "' ~15' 
fltJ 1'U1.:Jr!" Dipterocarpaceae 'WU vl'Ulvl.:JlJlf)'Vl"J'fl 'il l'U1'U 1346 \91'U l1'.if.lflfllu'U'.if.ltJ1:'1::; 37.31 '\Jf.l.:J 

o 1j)d j/9 d' d d a., o j/ 
'il l'U1'U lJtJ'U\vl'U 1'U1.:Jff Dipterocarpaceae rn.:i1:'1.:JlJl flf.l tJ1.:Jll1tJ.:J 1rn::;1.:i 'ill'U1'U 962 m1::; 822 \vl'U 

OQ.I .id. d' do 3'.::::i.~1 'j) O 

\vi llJ 1:'llfl U '.i a.:i 1:'1.:J m fl f.l 1.:Jff Anacardiaceae lJ 'ii 1 'U 1'U 5 8 7 \91'U flfl lu 'Urn tJ1:'1::; I 2.35 'IJ a .:i 'ii l'U 1'U 

5/ ,,,t 9 %. d Q,I ~ ~ 31 Q.I 9 I d O 'j) d ~ cl 
\vl'U lJ'Vl.:Jl1lJ\?l 1'U'W'U'Vlm11Jir.:i1:::\?JU\vl l "lf.:JVlU\vl'Urn 111rumn'VliY\?l 'ill'U1'U 495 \vl'U lVif.lflfllU'U 

"' u • 

5/ 0 IIJ 5'"' 51 'I ,/ "' ' .., .., 
rnv1:'1::; 84.33 '\Jf.l.:J'ill'U1'U 1lJtJ'U\vl'U 1'U1.:Jff A nacard iaceae '.if.l.:J1:'1.:JlJl flf.l lJ:::lJ1.:Jl1111lJ1:'1.:J1'U 1rn::; 

1J:::111.:iu1 il'U1'U 68 111:'1::; 22 iu \vllm\'1riu 1rn::;1.:ir1 Fabaceae iiil 'U1'U J 28 iu ¥1\?llll'Uf f.ltJ1:'1::: 

o 51 ,91~ 9 ~ d 0.1 ~ cl o 
2.69 'Utl.:J'ill'Ul'U\vl'U lJ'Vl.:Jl1lJ\?l !'U'l"l'U'Vlfl11lJil.:J'.i:::\?lU\9111\?ltJ 'WU 1nmL\?l.:J m,:::ri'U 'ill'Ul'U 126 1rn::; 

"' "' 
51 ,,; 

2 l>l'U (\911'.il.:J'Vl 6) 
,, ' 

'j/ ~ d 'j) QJ 1 j/d j/ G) d' d 

'Vl 1.:J \?l l 'U 'IJ 'U 1 \?l Vl 'U 'V1 l1 'U 1 \vi \?l 'IJ f.l .:i lJ tJ 'U \vi 'U 1 'U 1.:J ff Dipterocarpaceae lJ H 1:'1 '.i1 lJ 'IJ a .:i 
,, ' ' 

'W'Uvim1'1if1lJlf)lli,'\?l ii~11vi 1nu 3 1.787 \911'.il.:JtlJ\vl'.i l11 f.lfl~Hll'W fa v-a ::; 82.27 '\Jf.l.:J'IJ'UH'l . 
'JI I I jl I I 

d d 'j) Q.I 9 ... I Q.I I d d .::s Q.I O d d' 

Vl'U 'V1 l1 'U 1\91 \?l 1'UIIuM\911 f.l Vl.:J'Vl Vl 'U 'V1 f11llJ ~ .:J '.i::; \?l U \vi 1 '.i tl .:J'a.:JlJ 1 f1 tl 1.:irr Anacardiaceae 11-a::; 
' ,, ' 

Fabaceae ii~lll'llfiU3.758 u-a:::0.945 \911'.il.:JllJ\vl'.i 'lf'U\?l ilfvuluviiiH1:'1'.i1lJ'IJf.).:J'IJ'Ul\?l'W'U'Vhn! l\91\?I 

lJlf)~~\?l ~tl tJl.:Jl'HtJ.:J Ufllll'llfiU 12.396 \911'.i l.:JllJ\vl '.i l15tlfl\?lliJUrtltJ1:'1::; 32.09 '\Jtl.:J'IJ'UH'l 
SJ I I jl I I 

'Wuvi1-1u1i\?l l 'U111fo.:ii1mh .:ivi'W'U vim11Jir .:i'.i ::: rirnh 
"' 
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I iJ I I 

.cf o ~ Cl i) QI \J1 _,.,~ iJ 4 'GI ,.. I QI I 

vll'iH'YI 6 ,rn-l1'Ull'1~'1J'U1~'Yl'U'Vl'Vi'U1\,l~(Basal area, Ba) '\Jtl.:J UHJ'U\,l'U'VltltJ t'Ullu'1.:J\,11tltJ1.:J'IJtl.:J 
"' ,, ' 

~ .::S QI 0 

'Yl'U Ylfl11lJ'ff .:J 'i~\,l'IJ\,11 
"' 

,I "' 
1-:Jr!'/ 'lf'U\,l 

I . Anacardiaceae 

"" (1.) flfl . 
c2.) u~"1.:i1h 

(3.) lJ~"1.:Jl11lllJ.:i1'U 

(4.) foim)j 

2. Burseraceae 

~ 
(5.) lJ~fltlfllfl(ltl'U 

3. Celastraceae 

el 
(6.) 'fftl.:J'ff(l,:j 

4. Chrysobalanaceae 

(7.) lJ~'Yltlfl 

5. C lusiaceae 

(8.) m'i nu1 
6. Combretaceae 

(9.) ill.Jtl !YltJ 

7. Dipterocarpaceae 

cl 
(I 0.) 1\91.:J 

(11.) 'Yl'11.:J 

(12.) tJl.:Jl'tt tl.:J 

(13.) f.:i 

8. Ebenaceae 

V ' 'j/ 
(I 4.) \,)'IJl\911\,l'U 

9. Ericaceae 

..; 
(15.) \9l1'iUfltJ 

0 'j) 

\l1'U1tl\91'U 

587 

2 

22 

68 

495 

123 

123 

4 

4 

5 

5 

39 

39 

3,608 

1,346 

478 

962 

822 

2 

2 

2 

2 

. I ,,, cl ,,, 
IUtlW11'U\91 

12.35 

0.04 

0.46 

1.43 

10.42 

2.59 

2.59 

0.08 

0.08 

0.1 I 

0.1 I 

0.82 

0.82 

0.02 

0.02 

75.93 

28.32 

10.06 

20.24 

17.30 

0.04 

0.04 

0.04 

0.04 

Ba 

3.758 

0.003 

0.119 

0.309 

3.326 

0.726 

0.726 

0.006 

0.006 

0.023 

0.023 

0.285 

0.285 

0.002 

0.002 

31.787 

9.655 

2.978 

12.396 

6.759 

0.017 

0.017 

0.009 

0.009 

Ba(%) 

9.725 

0.009 

0.309 

0.800 

8.608 

1.879 

1.879 

0.014 

0.014 

0.060 

0.060 

0.739 

0.739 

0.006 

0.006 

82.267 

24.987 

7.706 

32.081 

17.493 

0.043 

0.043 

0.024 

0.024 



' "' ' vn·nn1 6 (AB) 

I 0. Fabaceae 

'5 
(16.) lfWlll\Pl-:J 

(17.) ~'U 

11. Hypericaceae 
" ., <> d 

(18.) A11mw.:i 
., 

(19.) ~1'1J'U 

12. lrvingiaceae 

(20.) m~un 

13. Lamiaceae 

(21.) mm1Jun 
d 

(22.) A'U'Ufl 

14. Loganiaceae 

(23.) ~lJfll'IJ11 

15. Melastomataceae 
,, 

,,< d 

(24.) 1'1-11.J tl \Pl'il 

16. Meliaceae 
,, 

(25.) f1\Pl~'U 

17. My11aceae 
,, 

31 d 

(26.) '1111'1JU'V'I~ 

18. Ochnaceae 

31 31 
(27.) 'l/WU11 

19. Opiliaceae 

(28.) ~fl'H11'U'U1 

20. Phyllanthaceae 

'5 
(29.) IA-:J'Vl'UllJ 

(30.) lJ~ 'IJllJi!tllJ 

(3 1.) 11-11'.lcJ\Pl falPl 

(32.) m ~~lJIU'U 

0 31 _1 o'<5 .,, 
'ill'U1'UA'U llJtl'HCJf'UA 

128 2.69 

126 2.65 

2 0.04 

3 0.06 

2 0.04 

3 

3 

7 

5 

2 

10 

10 

3 

3 

18 

18 

11 l 

111 

9 

9 

36 

11 

24 

25 

0.02 

0.06 

0.06 

0.15 

0.11 

0.04 

0.02 

0.02 

0.21 

0.21 

0.06 

0.06 

0.38 

0.38 

2.34 

2.34 

0.19 

0.19 

0.76 

0.23 

0.02 

0.51 

0.53 

Ba 

0.945 

0.942 

0.003 

0.016 

0.002 

0.014 

0.015 

0.015 

0.038 

0.023 

0.015 

0.005 

0.005 

0.01 I 

0.011 

0.01 5 

0.015 

0.120 

0.120 

0.443 

0.443 

0.013 

0.01 3 

0.255 

0.084 

0.000 

0.1 71 

0.082 

Ba(%) 

2.445 

2.438 

0.007 

0.041 

0.004 

0.037 

0.039 

0.039 

0.099 

0.061 

0.038 

0.01 3 

0.013 

0.029 

0.029 

0.040 

0.040 

0.3 10 

0.310 

1.146 

1.146 

0.034 

0.034 

0.661 

0.217 

0.001 

0.442 

0.212 

40 



"" ' ~nnn1 6 \?ltl 

21. Rubiaceae 

(33.) m ::;irnu 

(34.) .,f71ffWUl 

o:l 
(35.) l'UlJ'fltln!l'fl-:J 

'j/ 

(36.) ll'U-:Jn'Jl-:J'fl-:J 

(37.) 11:::rl-:Jll'fl.:J 

(38.) vm'.h 

(39.) l'!lJfliieJ 

" 
ffi:l '.i ')lJ'Vl.:il'!lJ'fl 

0 'j/ 

,ll'I.J ') 'U \91 'U 

52 

2 

2 

4 

2 

14 

2 

4,752 

tl 
o' o:l o' 

I tlWlf'U\91 Ba Ba(%) 

1.09 0.149 0.387 

0.02 0.001 0.004 

0 .04 0.003 0.008 

0 .04 0.001 0.003 

0 .08 0.020 0.053 

0.04 0.012 0.031 

0.29 0.029 0.075 

0.04 0.001 0 .002 

100.00 38.639 100 

V I f V I 

o a ..::t v cv \JI v ~ v ct !Cl _ I v , ~ ..::t v 
'\I rn 1'1.Jl!tl::;'U'I.J lvl'Vf'I.J't1'11'1.J l ~vl'\16-:J UJtl\.A~'I.J 't'ltltl 1'1.JU1J'1-:J~'Jtltll-:J 'Utl-:J'Vf'I.J't'lfl11UtJ-:J1::;mJ fltlH 

~ ~ 

41 

'lu11tl-a.:ii1vd1-:i~m111ff.:i'.i:::iutl1umn-:i 'U'Ul'fl 2ox20 111\91'.i i1~1u1u 39 uu-a-:i viu11 
"' 

'1 
"J/.c1 31 ~ v .c:i. r1 '9 r1 d o 

lJV'U\?l'U'Vl.:il'! lJ'fl 3,701 \?l'U 32 'lf'U'fl 29 ff~-a 20 1-:Jrl' el~ 1'U1.:Jrl' Dipterocarpaceae lJlfl'VH!'fl ,J1'U1 'U 

9,) d 0. ~ y O 3J 1~ t ~ d Q.I rl 
2,463 \?l'U l'!'.ielfl'fllU'U'.iav-a::; 74.08 'Ua.:i,i1u1u\?l'U 11 t'U'lf'U'Vl'U'Vlm111ff.:i'.i:::'flunm.:i hwiu1-:irr 

"' 
31 Q.I d O 31 d 0. ~I 3J O '1 'j/"! 

Dipterocarpaceae VlU \?l'UHlJlfl 'Vl'tJ''fl ,111.n'U 906 \?l'U l'!'.ielfl'fllu'Urnmi ::; 24.4 8 'Uel.:J ,J7'U1'U lJV'U 

iJ 9 rl d cl o 9,J o a., 

\?l'U 1'U1.:Jrl' Dipterocarpaceae '.itl.:J'i:11111 flel 1\911 1rn::; vi-a1.:i ,J11.11'U 812 m1 ::; 387 \911.1 \91 111"7'flU 

d rl -=so "JI .c:i. d 31 o 31 '1 9:"I t 
rn.:i-a-:im fie) 1-:Jrl' A nacardiaceae lJ,J1'U1'U 41 6 \?l'U fl'fllU'U'.ielV'i:1 ::; 13.86 'U t11,J1'U1'U\?l 'U 11 l'U'lf'U 

~ d Q.I & 31 Q.I I d O "JJ d 0. cl V 
'Vl'UV1m111ff-:i'.i :::'flunm.:i C!f-:J VlU\?l 'U '.i flimumn'Vl 1:n,1 ,i1u1u 35 1 \?l'U l'!'.i tlfl~uuurn v-a::; 84.37 'U el -:J "' u • 

0 '1 'j/<!! 'j/ 9 ,1 :li ' "' "' ' . 'I 0 

,Jl'U1'U lJV'U\?l'U 1'U1-:Jrl' A nacardiaceae rn-:i-a-:im1uu11::;111.:il'!11111-a-:i1u 1rn::; 11 ::;111.:i·u1 ,J7'U1'U 94 

9) 0 Q.I " d 0 31 Q ~I 31 0 31 '1 'j/ 
1rn::; 16 \?l'U \91111"1'flU 1rn::;1.:irr Fabaceac l.J,J7'U1'U 120 \911.1 fl'fllu ll'.ielV'i:1::; 3.61 'Utl.:J,J71.111.l\?l'U l.J 

9 i ~ d Q.I cl o 31 d 
lll'lf'U'Vl'U'Vlfl11l.Jff-:i'.i::;'flUf1"1-:J lfl'flll'fl.:J ,Jl'U1'U 120 \?l'U ( \911'.i l -:J'VI 7) 

"' 

, ~d YJU '13/d V 9 r1 d ~d j)Q.1 

"1'1'U'U 'U 7'fl'Vlll 'Vil'! 'U 1\?l'fl 'll tl.:J l.J Vll \911.I 1 'U 1-:Jrl' Dipterocarpaceae mm 'nl.J'Utl.:J'Vl 'U 'Vll'!ll l \91 'fl 

l.Jlfl~'tJ''fl i1~1rv11nu 24.038 \911'.il.:Jll.J\91'.i l'l1 t1~'fl ltl1.1fav-a ::; 79.6 10'llel.:Jv7t1~l'l1!1i'flhrnu-a.:i 

Q.I I ct.: d Q.I d rl d i I Q.I 

\911eJVH'VIVl'U'Vlfl11l.Jff.:J'.i::: 'flUf1"1.:J rn-:i-a.:im flel 1 -:Jrl' A nacardiaceae 11-a ::: Fabaceae l.Jflll'VllflU 
"' 

'1
9,}d 9,} dct !J/ I rl d d Q.I 

3.637 mi::; 1.0 16 \911'.il.:Jll.J\91'.i m1 ::; l.JV'U\?l'U'Vll.J t-l 'i:1'.i1l.J'UeJ-:J'U'U1'fllff'UH1l!rl''UVf1"1-:Jl.J1fl'Vlff'fl fltl H 
"' . 

" . "' "' ... 
vi 1.1 'VI m 11.J m '.i::; 'flu n m-:i 

"' 
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I j/ I I 

ct o ~ 4 'j/ QJ \J] j/.:!:t j/ 4 ''l ,J ., ' 
v11·nn1 7 'il1'U1'Ullcl~'\J'U1~'Yl'U'V1'11'U1\9l~(Basal area, Ba)'\J tM imJ'U\?l'U'Vl eltl 'UII cl -1 \911eH.11-1'\JeM ., 

,, ' 
"I d ., 

'Yl'U 'Vlft11lJ,M'.i~~ U f1cl1-1 ., 

., "' 
1-:Jr!'/ 'lf'U~ 

I . Anacard iaceae 

(I.) lJ~lJ1-'.IU 1 

(2.) lJ~lJ1-1 '1111lJ-11\J 

(3.) fo'lmy 

2. Burseraceae 

.J 
(4.) lJ~ f1e)f1tf1cleJ'U 

3. Celastraceae 

cl 
(5.) {l'e)-:JJ;l'cl-1 

4. Chrysobalanaceae 

(6.) lJ~'Yle)f1 

5. Clusiaceae 

(7.) '1'1'.ifi'Ul 

6. Combretaceae 

(8.) '1'1Je:i'1V1v 

7. Dipterocarpaceae 

cl 
(9.) 1\91--1 

(IO.) 'Ylc\1-1 

(l I .) CJNl'H V-1 

(12.) 1--1 

8. Ebenaceae 

., ' jl 

(I 3.) \?lUl\911\?l'U 

9. Fabaceae 

cl 
(14.) lf1~11~'1 

I 0. Hypericaceae 
,, ,, 

(15.) ~11lf1~V'1 
,, 

(16.) ~1'\J'U 

i 1'U1'U 

461 

16 

94 

351 

63 

63 

6 

6 

3 

3 

15 

15 

3 

3 

2,463 

812 

387 

358 

906 

2 

2 

120 

120 

8 

3 

5 

,J 
., cl ., 

I eJWlf'U\91 

13.86 

0.48 

2.83 

10.56 

1.89 

1.89 

0. 18 

0. 18 

0.09 

0.09 

0.45 

0.45 

0.09 

0.09 

74.08 

24.42 

11.64 

10.77 

27.25 

0.06 

0.06 

3.61 

3.61 

0.24 

0.09 

0.15 

B a 

3.637 

0.040 

0.384 

3.213 

0.479 

0.479 

0.029 

0.029 

0.062 

0.062 

0.149 

0. 149 

0.008 

0.008 

24.038 

6.777 

3.378 

5.589 

8.294 

0.011 

0.011 

1.016 

1.0 16 

0.013 

0.005 

0.009 

Ba(% ) 

12.045 

0. 132 

1 .273 

10.640 

1.585 

1.585 

0.095 

0.095 

0.206 

0.206 

0.492 

0.492 

0.028 

0.028 

79.6 10 

22.445 

11.1 87 

I 8.5 11 

27.468 

0.036 

0.036 

3.364 

3.364 

0.045 

0.016 

0.029 



cl ' 
m'IH'YI 7 \>ltl 

11 . Larniaceae 

0 1.) mmlJiln 

12. Loganiaceae 

(1 8.) 1!]lJf1l'\J11 

13. Melastornataceae 

" ,!j d 

(I 9.) tl'!lJtl \>l 'il 

14. Meliaceae 

" (20.) fl\>l~'U 

15. My11aceae 
., 

" d (21.) '11 11'\JU'VI~ 

16. Ochnaceae 

" " (22.) 'lfl~'Ul1 

17. Opiliaceae 

(23 .) i:fn1111u1h 

18. Phyllanthaceae 

d 
(24.) l l>l~'l1'UllJ 

(25.) m ijt11>1 h 1>1 

19. Rubiaceae 

(26.) m~ '\ll lJl'W'U . 
(21.) 'U11m'iu 1 

d 
(28.) l '\J lJl>ltl flUl>l~ 

" (29.) ll'\J~fl11~\>l~ 

(30.) tltlUl 

(31 .) '11lJfll.J tl 

20. Sapindaceae 

" (32.) \,l~fl'itl 

.l'., 
r;-i rl11 lJ 'VM '11 lJ \>l 

~TUTU 

3 

3 

3 

3 

7 

7 

4 

4 

7 

7 

108 

108 

3 

3 

16 

6 

IO 

28 

14 

5 

2 

3 

3 

2 

2 

3,325 

"I ,; d ,; 
lu tl'H9f U\>l 

0.09 

0.09 

0.09 

0.09 

0.21 

0.21 

0.12 

0.12 

0.21 

0.21 

3.25 

3.25 

0.09 

0.09 

0.48 

0. 18 

0.30 

0.84 

0.42 

0.15 

0.06 

0.03 

0.09 

0.09 

0.06 

0.06 

100.00 

Ba 

0.006 

0.006 

0.00 1 

0.00 1 

0.0 16 

0.016 

0.046 

0.046 

0.047 

0.047 

0.398 

0.398 

0.005 

0.005 

0.087 

0.022 

0.065 

0.1 4 1 

0.052 

0.011 

0.004 

0.041 

0.023 

0.009 

0.005 

0.005 

30.195 

Ba(%) 

0.018 

0.018 

0.003 

0.003 

0.054 

0.054 

0. 154 

0. 154 

0. 157 

0. 157 

1.3 I 9 

1.3 19 

0.018 

0.018 

0.288 

0.073 

0.215 

0.466 

0. 171 

0.037 

0.015 

0. 137 

0.076 

0.031 

0.01 7 

0.017 

100 

43 
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II I I 'II I 

o a ct 11 v 14 va v Li j\ _ I Q.J , a ct Q.J 

'll l'U 1'1-!Hij:::'IJ'I-! lvll'l'I-! 'Yl'tt'I-! Wlvl'Uel-3 i'l.Jl'.J'I-! vl'I-! 'Ylell'.J '1-!HlJij-:J vl1ell'.J H'Uel-:Jl'l'I-! 'YI 1 :::mH:J-:J 
~ ~ 

' V 

utl1;1.:ii1oci1.:ivHJfl11lJ'ff-:J'.i ::: irnl.:i lJ\11tJTU 12 ll'U1:l.:J VIU11 ilft'h..1/ui.:ittlJ\?l I 144 l u .., .., 

Q ,I '9 ,,, .d O gJ ~ Q ==1 gJ 

19 'litJ\?l 18 fffJ1:l 12 1.:Jfl' tlQ 1u1.:ifl' Dipterocarpaceae lllfl'Vl"J'\?l u1tJ1tJ 770 \lltJ 'H'.itlfl\lll1JtJ'.itl frn::: 

o 31 'fl ~ i ~ .d Q,I 9 ,1 V d d o 
70.97 'IJtl.:Ju1tJ1tJ\lltJ tlJ 1tJ'lftJ'VltJ'Vl'.i:::\lluey.:i 1u1.:ifl' Dipterocarpaceae VIU\lltJl\ll.:Jlllfl'Vl"J'\?l u1tJ1tJ 

Cll "' "" ~I CII • lltCil"'Cll9 o' _.. 
340 \lll.J 'H'.itlfl\lll1JtJ'.itltHl::: 44.16 '1Jtl-.'.lu1'U1'U !lltl'U\ll'U 1l.J1-:Jfl' Dipterocarpaceae Hl-3'1-3l.J1 fltl 

Q.I o j.l o Q.I ol!!I ,/ d o 

vnn-.'.I m1 :::H u7t.J1'U 207 m,::: 172 \ll'U \l11ll'11\lllJ rn-.'.1'1-.'.llll flO 1-.'.lfl' Anacardiaceae llu7'U1t.J 199 

jJ.c.:i. dj) 0 Vl.l]~ t ,:d Q.I c9 ,, Q,I G] I .d O 

\llt.J fl\lllU'Urntrn::: 18.34 'IJO -.'.l u7tJ1'U\ll'U 1ll 1'U'lf'UVl'U'Vl'.i:::\l11Jff-.'.l"ll-.'.IV11J\ll'U'.ifl 1ttt1Jlllfl'Vlff\ll ,11u1u 
.., u • 

Cj} ... "" ~I Cj/ • lit 3k!I Cj/ 'l ,/ ?I I 

150 \lltJ 'H'.itlfl\?ll1JtJ'.it1tm ::: 75.38 '\ltl.:Ju1tJ1tJ tlJtltJ\lltJ rn1.:if1' Anacardiaceae rn.:i,MlJ1l1JtJlJ:::1J1.:i 

'11111lJ'1.:J1tJ 1rn:::1J:::ihn'.h 117'U1'U 41 1rn::: 3 /u mmiiiu 1rn:::1-.'.lrl Fabaceae ii111u1 u 55 /u ~\ll 

clV O Vlr)~ t ~.d Q.I C:: O j/ d 
IUtJrntl'1:!: 5.07 'Utl-.'.1'11tJ1tJ\lltJ Ill ltJ'b''U'VltJ'Vl'.i ::: \llUey.:i VllJlfl\llll\ll.:Ju1'U1'U 59\lltJ (\l11'.i1.:J'Vl 8) 

, ,J .d 'JJ Q,I lll"~,, 9 rl . d ,: .d v Q.I 

ff1tJ 'IJtJ l\ll'VltJ 'Vl'HtJ 1\ll\ll'IJtl-.'.I 1llt1tJ \lltJ I tJ 1-.'.lfl' Dipterocarpaceae mrn '.i1ll'IJO-:JVl'U 'Vl'H l.J 1\ll\ll 

' V ' 

ll1fl~"J'l?l U~11vi1nu 7. 118 \ll l '.iHllJ\ll '.i 'H~tl~\lllll'Uroa1;1::: 75.15 '\Jtl.:J~'U~'H'Ul\91\llltJll'lfo.:i 

Q.I I .d.: .d Q.I ,d r/ ,d i IQ.I 

\?11tltl1.:J'Vl'VltJ'Vlfl11llff.:J'.i:::\l1U ff.:J '.i0-:J'1.:Jll1 fltl 1-:Jfl' Anacardiaceae 1rn:::Fabaceae llfl11'V11fllJ 1.787 .., .., 

11'1::: 0.3 13 \?11'.il.:JllJ\ll '.i iuatJ~tJ~iJi;..im11J'IJtl.:J'\JtJ1\lll~tJ~1tJfl'tJVfl"1.:JlJ1fl~ff\ll "ntl l~.:J 1Jfl11'Vl1f1U .., ' 
,d d cl gJ ~ .d 9/ QI Q.I I .dJ' _d 

2. 7 54 m'.i 1.:i 1llm tt '.i tlfl mu u '.i o t1'1::: 2 9. 01 'IJ 0.:i 'IJt.11\?l 'VltJ 'Vitt t.11\?1\llluIIti'1.:J\?11 0 a1.:i'VlV1 tJ 'V1 fl 11 ll 

ff.:i '.i:::ium .., .., 
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I ,., t I JI' I 

d o ~ d jJ QJ 1 !i/~ jJ d '1 iJ QJ I ~ d vnnn1 8 'ill'W1'WU'1~'\J'Ul~'Yi 'W'Vl'l1'Ul\,J~(Basal area, Ba)'\J tM lW'W\,J'W'VleW 'WU '1'1\,11fHJ7'1'Yi'W'Vl 
"' 

1::;iutr,:i 
"' 

.. C, 

~l'WTU iJ 
_. d _. 

1'1~/'11lJ~ l t!Wll'W\,J Ba Ba(%) 

I. A nacardiaceae 199 18.34 1.787 18.862 

( I.) lJ~lJ1'1U l 8 0.74 0.024 0.258 

(2.) lJ~lJ1'1'111Ull'11lJ 41 3.78 0.265 2.802 

(3.) foimy 150 13.82 1.497 15.802 

2. Burseraceae 14 1.29 0.096 1.0 15 

" "" (4.) lJ~fltlf11f1'1tl'W 14 1.29 0.096 1.015 

3. Celastraceae 3 0.28 0.020 0.2 12 
~ 

(5.) fft1'1ff'1'1 3 0.28 0.020 0.212 

4. Clusiaceae 2 0. 18 0.013 0. 137 

(6.) ffnnu1 2 0.18 0.013 0. 137 

5. Combretaceae 0.09 0.004 0.038 

(7.) fflJO l'Vlt'J 0.09 0.004 0.038 

6. D ipterocarpaceae 770 70.97 7.1 18 75.146 
d 

(8.) l \,1'1 340 31.34 2.754 29.073 

(9.) 'Yi'11'1 207 19.08 1.820 19.216 

(I 0.) t'Jl-:J l '\1 t'J<l 51 4.70 0.84 1 8.877 

(11.)f,:i 172 15.85 1.703 17.980 

7. Ericaceae 0.09 0.001 0.01 I 
.d 

( 12.) \,Jl'Qlflt'J 0.09 0.001 0.01 I 

8. Fabaceae 55 5.07 0.313 3.304 
d 

( 13.) lfl~ll~-:J 55 5.07 0.31 3 3.304 

9. M y rtaceae 4 0.37 0.016 0.1 66 
,, 

9) d 

(14.) '1111'\Jll'Yi~ 4 0.37 0.016 0.166 



I 0. Ochnaceae 

j/ j/ 

(15.) 'lf1~'W11 

11 . Phyllanthaceae 

d 
(16.) l~~l1'W1lJ 

(17.) 1'111Jtl'11"" 

12. Rubiaceae 

( 18.) m~'VllJl'W'U . 
( 19.) mrt'.h 

" 
r-mnmi~ttlJ,i 

~1'W1'W 

27 

27 

5 

4 

4 

2 

2 

1,085 

2.49 

2.49 

0.46 

0.09 

0.37 

0.37 

0.18 

0.18 

100.00 

Ba 

0.074 

0.074 

0.019 

0.001 

0.018 

0.012 

0.001 

0.011 

9.472 

Ba(%) 

0.777 

0.777 

0.203 

0.014 

0.188 

0.1 29 

0.009 

0.120 

100 

46 
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' ., ' "' - I "' "' .., _,, I .., 1 V - I t ' V "' "" "' mrwn 2 fll ':ilJ -:i:; 11-J'I-UHU:HWI N fl 'YI 1 l'U lJ WI eHHlt.l .fll l 'Hl 1-:i '11 lJ -:i :; &t.l '1$ 'U 'IJ e> .:J '1$1-J '1$ 'U 'IJ VI lrl ti .:J 'Vi 'U 't1 
• 

4 

fl fl'lfl 

QI d'cl I Q J d')' <V 

ultltll'.i 'fflJJ)l'J,JUUlhHHJlJ (Group Interview) •1rn.:i1h ::'lf7tl'.iU'.i 11ru vm 'Y1 1 rl'.i .:Jtll'.i'W~lJ 7 

u1u hl.:i efw~ ~Mmu1n-w'.i ::'.i1'b'~11 irn1~1it1.:Ji1,nJ i1u1u 13 r1u (\,17'.i l .:J~ 9) m1foei~iu 11" 
" " ' ,, 

61Pi1um'.h1~ u11iHJfflJ'Yl'.ilt1 i.:i111~1it1.:Ji11" ;.:Jiii.:i~rJl'UU 

"' 'lfe) elltl . 
~ ~ d 

69 m.:iu1i:-i~ u11 

~ 
~ .. 

'Ul.:Jl .:J 'lftl1.:Jrl 74 

'Ul .:J 1J 11:H)tl vt' lJ ~ 52 

' 
,, 

'Ultl '111.JfJlJ l\,l'b':;\,ltl 74 . 
ti .. 0 "' 

mu '.i::'ff.:ir1 r111rn.:i 55 
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