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Species Diversity of Trees in Dry Dipterocarp Forest at Sakaerat,
Nakornratchasima

1L msmanzud T tauazanumanyiaveans sadliioindaueulsl

I1. Species Number and Species Diversity Expectations from Tree Individuals
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ABSTRACT

Species number expectation (E(s)) using a rarefaction technique for the 4 stands of dry dipterocarp
forest at Sakaerat Environmental Research Station, Nakornratchasima, province separately and average
for the 4 stands as compared to | stand of dry evergreen forest of the same locality and 2 stands of
secondary and primary (shrine) dry dipterocarp forests at Don Pu Ta Somdet province was investigated
by using standard sample size (n) of 10, 30, 50, 100, 300, 500, 700, and more tree individuals except
for those stands with lesser abundant trees in which n was reduced to an appropriate size in the two
periods of tree censuses in the permanent study plats. Egg) of each stand was further correlated with n
and the two species diversity indices: Fisher (c) and Shannon and Weiner (H) then estimated. The
study showed that Eq) increased differently until attaining a ceiling at different n and both variables
were well correlated in forms of logisitic, Gompertz and power function models for the 4 stands of
different dominant species and 2 stands of secondary and primary forests during the two periods
respectively. For the dry evergreen forest which a considerable large species number was expected
during the two periods, it was well fitted by a logistic function model. These E, and a fixed standard
sample size of 500 individuals per plot (n=500) was then used 1o estimate the « and then the H
indirectly and also changes of H of each stand according to time changes were further discussed.
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Table 1. Constant parameters of the relationships between expected number of species (E,,)
and number of individuals at various standard sample sizes (n) setting n = 10, 30,
50....equaltox =0, 1, 2....

L. E,, = k/1 + me™ (logistic function model)
2.E,= ka®" (Gompertz function model)
3.E,=an’ (power function model)
Stand Year Constants Comment
-a m k
Sakaerat DDF
Stand No 1 1984 0.422 6.497 61.35 Eq.1
1993 0.435 4.432 45.60 "
3 1984 0.281 14.080 68.49 "
1993 0.589 7.255 46.66 "
Sakaerat DEF 1982 0518 10.421 78.95 "
1993 0.511 9474 78.95 il
a h k
Sakaerat DDF
Stand No 4 1984 0.146 0.694 41.12 Eq.2
1993 0.144 0,705 40.53 "
All stand av. 1984 0.135 0.728 43.45 "
1993 0.121 0.746 50.15 N
a b r
Sakaerat DDF
Stand No 2 1984 2.244 0.429 0.9980 Eq.3
1993 2.080 0.436 0.9872 "
Somdet DDF
Secondary 1984 1.586 0.593 0.9890 "
1989 1652 0.366 0.9980 "
Primary 1984 1.586 0.593 0.9890 4
1989 1.500 0.619 0.9954 *

r' = coefficient of determinations of the transformed power function model into

linear regression model.
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Figure 1. Three different types of curves showing the relationships between the expected
number of species (Em) and number of individuals at various standard sample
size (n) of dry dipterocarp (DDF) and dry evergreen forests (DEF). Only in

the initial period of censuses are shown.



NTNTIUMaN3 17 : 26-35 (2541) 31

M N99AERA TUNTINAUTUN Tow (1984, 1986)
¥ ¥
finun Fatliws e oz I nnmaedi (o) mwiz 2 94

& i 4
MY ll'ﬂuﬂ‘ﬂxhﬂuﬂ'ﬂTJJﬁ"lf"l‘h’u'\lf]iﬂ?'!wuﬁﬂii’n'ln

v
oW a

Ay =2 &4 4 .
duiuimuaduaui lAnnmsmnuinia - Bl
LT ] - o .
azny iz manlaountlasvesiiuuaiianuns
a o y o e ol
wrAuvesI iy uda ienA iy uazEundh
ANAL AABAILAA AT k ARAUTnaTAmnuLAzIan
' ' = &
anlanmnainGouladll  Taoszimudan
1y et I o
il 1 uag 3 vesthieS siazins 1w (Fig 1 A uaz
A a ' o v
Table 1) <l Winwen-nouns uag IiRe-lszgifh 1
' oy ¥ da w oo A4 ]
wu vazithAvudalunosnfeniuil - sathmy g
o =t 3 = o o
Puaustiarautianuaznigasiidnyuz i
P @ o e
gl s wazensney Ty luaanmdiniutiodly
ElJ logistic function Thf5u (o 8 Taeziimng - a
] w P a = ar
Fwaaaiedas ML v e uan WERT N
i E i .
mauvosd noauiu lgegeluthdunds  noxfooi
g v d waa o - e "y e
galuthmaisnd Wida-dsz il dalum) 17
3 (Stand no.3) Taomwnz Tuanausn () 2527)  waziii
oy u o i
wntuhusamds @l 25360 dndluasd el woay-
' d o v &
o W Mieu Aalumy B 1(Stand no.1) tiuazi
o d C o = =
snniifaeuulasldiamios Tuvasiding m i
o cyuys F ¥ 5 ,
warnstaaanns whdu T8 1AL odas qugandn
AL TUAY (nflexion point) TUIZMARA 1Y BORA
o . 1 ) 4 o
i 3wl uasia 2 Faam1 Faeeihipd
' boae = &4 o
Davsansmuanadafutasselm k. Fuilugage
g e o £
gt mangianneazuld () ndnaudy
ot hidnia  (n—> o ) MEend1ga asymprote
ggaluihAundan hin/Geunlagasia 2 4
W e o W & 1
na uaz Ty L 3 Al waudunniu Tugei

1

1l 2536) s iuus g adu uazyadiia
Qe (o Banfesas e lsfawmsasmai
Wasuulasldvzdwaunguesnisiunionn
Puwiianaz S nouduinmuezdosimsdnu

Ao hl

ns A AU Tutl g of s 1985 -
o ' e oo
woou W 1 Tmy 1 4 (Stand no.4) waziliis
' » ] ¥ >
feazunsmahlesedennis 4wyl
o = ° F e o
uurilauaruduesidneusiuns w
2 - ar @ o . . w
ﬂmrmmtmgﬂm S llﬂlhflJ@ﬂ inflexion pomnt  U#
q @ @ w dd
wuae e wdiuiieglugl  Gompenz
function Thlsu iy 1ATesadamafuesnim
duviuduandiu Ui duszn el navy
FEHINTINAWE 2 999 (Fig IB Uaz Table 1) Ud
yod oo danvd oo g ' 1y 3
e sl Tida-5 it lidulumd 195 2 (Stand
TN VR i T o o o
no.2)  paoaal e onthuihgu vazthaudui
d & o @ w w o)
aAviuez binansdnumz armduiusitughdu
+ . - T
Hanngis s ndesthigihdulAtiugsansn
& ; : gl
Wnifuduesdunsmlaenniiuie 2 &
Tao 1% Tmaany mﬁ"uﬁuﬂugﬂ power function h
b ¥
Uiy i 1o 3wyl nazie 2 e (Fig 1C
PRI S o @ e
1Az Table 1) nidivaativziing MaTIduAUEY
W 2w b A '
adwaasih indalurtiadie 9 Tumgimzma
nzaduldvesdiu Halidmourianeutiaine
o
(low, 1984, 1986, ltow LAZAME, 1984) @9
a A ey g "y ¥ ar i =
adwadamnluasds 3w Widana il
oy & S g WA Y W . e
A ariuuns vy Lidu Wawaathud wou
Aoudiann mu lumy 6 2 fazunsr vazih
e e oA g d e o 3o
sunuthduduionas (webdnd. 2538) 92 1ddas
1. o ’ - 5 F
Winiuve st Iurian wiuudunai g i

. v o o 4o p
waeu ) udasfdooas wiamuan Thmin

v

nalnaasnuduANEHS s IdnaasAnyazng
Wiy si I yian g uiimue e
Fadin bl enwduiusiull ugdve s
misunfidainnitihu i luglduddimlum)
Wiauq naghinswindelassezanamionsdi

' o g o & s g
aunalsfan lszeudwginy lulhsssu-



32 Thai J. For. 17 : 26-35 (1998)

£

ady o e Ao v o S
wiAn bignsunaiunae wlaslisuauaumuiu
) ~ 4 oA a4 oW <
R RS BT TV TIAR VA LR AT B A AL R ES
¥ d & w - oA
pap g i s anuarvasnsldvunlasedad
- PrE A iy rar =1
ADUNIW  (dynamic  equilibrium) Al Al
¥
o = =t ' w o
napila 9 asueinlszAuiiogadammnin
- W Y 9 ' W
de i amauau lddenanai g iuwinunn
—— ¥ LY N "
wiilif o 500 Aumilas NatiTasfinsand $mau
W
e =5 3 ar
auunnathinziluimaudu s eduhnas
Il §iioE ¥
Athmnwlauaznnny linAnuias i
W oww 1o Ve a4y P S -y
auldagiluaiiades  wihlulhneiduduaou
Janiuvgfiimouduios 101 dundamng
£y A ¥ o 0o a
200 B2 wie 316 autanuas bazluthyuasl
o ES ¥ al =)
FTrudy 215 auanlagnag 1600 12 WID 1444
o a = & o
Fuasnuai (WIKANA, 2538) Fee19vzA NI
' [T 2 s g
muweg nuthavudstam  smiufasmmm
° - @ ' oy s
rzanosninausiiaveanssa i udasvg 1
pazuAaEEIIa I AN A TNEURUE L Table
a | w1 . = ' . W e
1 Aanaaal il Table 2 ez udazvy Ll
dnuriannenz Idnanaeiuliliazaun
oy - Ve @ W
wziidaurieanas lusieiaes o b 3
oS o = ood e YRR [t
yoathudedazingy nazih e lufeant Tao
- MW oy = T SR |
wavan 4 my B hAunds nazihi@asdduaou)
= Ao a oA =
gmeis Wi auriamiuiu (Table 2) Taommy
© e Ty e Aal ¥ T |
attany i 3 RGeSy lhauian
o o oA “ - 4
T i ugeEan el 11 win %
Taunyithuai ada detl 2536 v wyflin 3 13
3 IR I~ - o FT
FruatiamuAuhs 16 WA 159 1AL
W ) ¢ So e ' '
733 Tahitha 950 dusanuad (Watling, 2539) aumy
Puanh@isaou 9 dulduourtinanamiamug
Y na wadd 4 oa - i & o
oAU ANARe 1 atla i (ne-
a = A g 1w o W . e '
find. 25381 aahilasiivddein lin mazing
o a o4 o o g
dlunfnuaranaaRoedn M uev) 1

4 Wod e i s P
7 3 W1 AL M AEUNT T 1R AL

4 o P— - & o
anlldnilunamundasiuasiialathaiusuih
Y o < 1 ' o =
dasimernaall  emalsnawannsinyves

Sahunalu 1Az Dhanmanonda (1995) Tuaaa 4 Thin

Py

(25272531 wurhédu T viedus guina b
0w 4 P
vuadiia 4.5y I u Ae mben (porsa
& p
villosa) \A07 (Bauhinia sp.) 0 (Bombax insigne) WY
¥
lfn’lll {Canarium kervii) IL(?]J? (Cratoxyvium anamense)
WA (Croton  oblongifolius)  NIZVAUNY
)
{Mitragyna brunonis) VWU (Nautlea brunea) Wz
a o4 g 'y s
18un e (Xtia xylocarpa) N Tl 1057 3
- ! | A )
Tasilugasn wy lvadl  Fsemeziedni
W Ve o A = ' g & e
wylifiddaiinsalfounlasedissamiang q Al
¥ 1T
pRsumMIMaINMIBUBNIaBi AR 1A
a v v
anuranviavaanssahiimanziulaen
SnouAu
s w ow o =
pnmstizndasldmumanuduiuge
: 4 o o | =
pana 3l Table 2 31 sty ldFanui Tunsad
o w A A = oo o
arudiuiiioglugldulfs deeumsmithihliy
(fin) lﬂua’nn'li‘ﬁﬂ?ﬁﬁ]ﬁﬂgﬁﬁﬂ (asymptote) T Aol
Mz imanadanund wuyiiae hidusaaan
A o T | ' to W T
uioatusfiaedalisne  uangiin
T w w e ¥
duiufoglugihdunsaluns wlaonnaims 2 amn
& o ) . " T o g Wy W
Fuhewms power function TlUFimiuai iR
§ o & P e w o
Iurtiaie neziniued s luigaine agae
yod ow e T \ . A
TuthiAed wWafuaaut)nng 2 19321 (Table 2) %9
- o s A £y o @ ET
Bt murtianaanz @ ininoudu nesgu
ol = ] -
500 AU RNANIN 60§13 70 FHA T 1VTUAIIL
g4 = 3 = w1 @ o
Aunde e menFoumoniuihi@ediazun
- e a A et G e o
s laeia Tl wiahou o Milvued e @i 4.5 w,
& oy i . S il
T hasvzwus woustineg Tuae 20-40 wilami wiu
T — i i
uAues ety gaiuv Teied sanmilion 9

" i L& e i
wlaeu ] Taoiiws s s musned 1@ 18&E
4



NIMTIUMANI 17 : 26-35 (2541) 33

Table 2. Expected number of species (E,)) for trees with DBH > 4.5 cm in each stand
as 500 tree individuals are standard sample sizes"
Stand Year E, (n=500) Dominant species¥
Sakaerat DDF
Stand No | 1984 34.32 Sh.f., Qu.k.
1993 30.30
2 1984 32.20 Sho.o., Sh.s.
1993 31.20
3 1984 27.60 Sh.o., Pt.m.
1993 38.54
4 1984 30.15 Sh.s., Sh.f
1993 28.95
All stand av. 1984 28.86 all 4 species
1993 30.76 Associations
Sakaerat DEF 1982 43.62 Ho.f., Me.o.
1993 44.78
Somdet DDF
Secondary 1984 20.19 Di.t., Sh.o.
1989 16.06
Primary 1984 63.21 Sh.o., An.c.
1989 70.55

£ Predicted by using constants of the equations in Table 1.

£ For abbreviations see Table 1 in Sahunalu (1995),
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Table 3. Estimated species diversity indices (o and H) and changes of H as 500 tree
individuals are standard sample sizes for each stand.
Species diversity indices Net change
Stand Year Period of H
(yrs) Fisher’s a Shannon- (%o}
Wiener’s
H
Sakaerat DDF
Stand No | 1984 8.357 3.297
1993 9 7.099 2910 -11.738
2 1984 7.676 3.090
1993 9 7.372 2.995 -3.074
3 1984 6.293 2.659
1993 9 9.746 3735 +40.466
4 1984 7.053 2.896
1993 9 6.693 2.783 -3.902
All stand av. 1984 6.663 2.774
1993 9 7.233 2.952 +6.417
Sakaerat DEF 1982 11.483 4276
1993 11 11.923 4413 +3.204
Somdet DDF
Secondary 1984 4.220 2013
1989 S 3.170 1.686 -16.244
Primary 1984 19.162 6.669
1989 5 22417 7.683 +15.205

1/ Percentage changes based on H in the first census.
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