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Species Diversity of Trees in Dry Dipterocarp Forest
at Sakaerat, Nakornratchasima
I. Variations and Dynamics of Species Diversity
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ABSTRACT

Study on variations and dynamics of species diversity of trees (DBH z 4.5 cm) was carried out in 4
sub-types of dry dipterocarp forest at Sakaerat, Nakornratchasima Province. Variance analysis of Shannon-
Wiener index's H of the four stands and it's relationship to other indices of species diversity, evenness and
richness were studied and compared to the dry evergreen forest in the same location and to the secondary
and primary dry dipterocarp forests at Somdet, Kalasin Province.The study revealed that various indices were
significantly correlated with H and enabling the indirect estimation of each index by using H as an independent
variable.In the onset of study, it was found that the species diversity index (H) of the four stands were
significantly different but H of Shorea floribunda-Quercus kerrii dominant stand was not significantly different
from those in dry evergreen forest and primary dry dipterocarp forest at Somdet.H of stand dominated by Shorea
obtusa-Pterocarpus macrocarpus was not different from the secondary dry dipterocarp forest.Monitoring of
species diversity of Sakaerat dry dipterocarp forest for 9 years and dry evergreen forest for 11 years at Sakaerat
and the primary and secondary dry dipterocarp forests at Somdet for 5 years suggested that Shorea obtusa-
Pterocarpus macrocarpus dominant stand increased it's species diversity significantly while other stands were
positively or negatively changed more or less but not significantly observed.

Key words : dry dipterocarp forest, dynamics, species diversity, Sakaerat,variance analysis.
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Table 1  Numbers of species (S), individuals (N), Shannon-Wiener's index (H), Fisher's index (o) and
variance of H (var H) during the two census periods of dry dipterocarp (DDF) and dry
evergreen (DEF) forests.

Indices Sakaerat DDF stand No Sakaerat Somdet!
DEF  Secondary Primary
1 2 3 4 DDF DDF
------------- 1984----cmoroomoceeeeee 219824 co-eeee- 1984---eee-
N(t) 554 677 733 701 1612 231 101
S(t,) 33 32 28 33 72 15 23
H(t,) 3.963 2.971 2.427 3.525 3.846 2.371 3.324
a(t)) 7.695 7.010 5.762 7.188  15.484 3.589 9.309
var H (t)) 0.0039 0.0065 0.0079 0.0050 0.0027 0.0100 0.0385
1993-- --1993--- 1989
N(t,) 496 638 950 633 1560 212 88
S(ty) 29 31 44 32 73 12 22
H(t,) 3.923 3.017 3.105 3.425 3.425 2.147 3.378
afty) 6.737 6.835 9.400 7.138 15917 2.753 9.421
var H(t,) 0.0037 0.0064 0.0066 0.0054 0.0032 0.0095 0.0396
Dominant species? Sh.f Sh.o Sh.o Sh.s Ho.f Di.t Sh.o
Qu.k Shs Pt.m Sh.f Me.o Sh.o An.c

1 Plot size = 40 x 40 m? for 2nd DDF, = 40 x 80 m2 for Prim. DDF
Sh.f = Shorea floribunda, Qu. k = Quercus kerrii, Sh.o = Shorea obtusa, Sh.s = Shorea siamensis, Pt. m =
Pterocarpus macrocarpus, Ho.f = Hopea ferrea, Me.o = Memecylon ovatum, Di.t = Dipterocarpus tuberculatus,

An.c = Anisoptera costata.
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Table2 The relationships between Shannon-Wiener's index (H) and various indices of species
diversity, evenness and richness of 6 stands of dry dipterocarp forest and 1 stand of dry
evergreen forest and their correlation coefficients (r).

Dependent variables! Linear equations 2
1. Species diversity index
1.1 Fisher's a a =-2239+3209H 0.8087***
1.2 Hill's N, Ny =-25.871 + 18.554 H 0.6171**
1.3 Hill's N; N;=-50.592 +24771 H 0.9674***
1.4 Hill's N, N, =-6.608 + 3.860 H 0.8477***
1.5 Simpson's C C 0.623 - 0.0130 H - 0.8941%**
1.6 Margalef's H,,, Hpax =2.213 + 0.839 H 0.7025***
2. Evenness index
2.1 Hurlbert's E; E, = 0486+ 0.143 H 0.6712***
2.2 Sheldon's E, E;=-0.372+0.397H 0.5800*
2.3 Heip's E, E;=-0.444 + 0419H 0.5900*
2.4 Hill'sE, E,= 0.499-0.086 H - 0.7292%**
2.5 Modified Hill's ratio, Eg Es= 0.346-0.051H - 0.5356*
2.6 Hurlbert's, E4 E¢= 0.336 + 0.099 H 0.6715%**
3. Richness index
3.1 Margalef's R, R;=-2843+2478H 0.6857***
3.2 Menhinick's Rp Ry = 0.084 +0.420H 0.5497*

1 All variables included the two censuses during 1984 - 1993 in stand 1 - 4 of Sakaerat DDF, 1982 -1993 of
Sakaerat DEF and 1984 - 1989 of Somdet secondary and primary DDF.
2 * = Significance at P < 0.025, ** = Significance at P < 0.050, *** = Significance at P < 0.010 by t-test.
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Table3 t-value matrix for the comparison of Shannon-Wiener's index of species diversity (H) among
the 7 stands during the first census!.
Stands Sakaerat DDF stand No Sakaerat Somdet
DEF  Secondary Primary
1 2 3 4 DDF DDF

Sakaerat 1 - 9.746** 14.118**  4.650** 1.436NS 13.492**  3.105NS
DDF 2 - - 4.537**  5.182** 9.134*%* 4.677**  1.666NS
stand No 3 - 9.665** 13.750**  0.418**  4.164**

4 - 3.556*%*  9.428** (0.964NS
Sakaerat - 13.065**  2.571INS
DEF
Somdet
Secondary DDF - 4.328**

Primary DDF

1 First census for Sakaerat DDF stands was 1984, 1982 for Sakaerat DEF and 1984 for both DDF stands at Somdet.

*k

0.001).

= highly significant difference (P < 0.001); NS = non-significant difference (P < 0.001); t, df a = 3.291 (P <
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Table 4  t-test for species diversity index (H) change in each stand of dry dipterocarp and dry evergreen
forests.
Stands Year Period Net
(yrs) Change of H! t-values? Dominant species3
Sakaerat DDF
Stand No 1 1984-1993 9 -0.040 0.459NS Sh.f,Qu.k
(-1.009)
2 " " +0.046 0.406NS Sh.o,Sh.s
(+1.548)
3 " " +0.678 18.745%* Sh.o,Pt.m
(+27.936)
4 " " -0.100 0.982Ns Sh.s,Sh.f
(-2.837)
Sakaerat DEF 1982-1993 11 +0.070 0.911Ns Ho.f,Me.o
(+1.820)
Somdet DDF
Secondary 1984-1989 5 -0.224 1.602NS Di.t,Sh.o
(-9.447)
Primary " " +0.138 0.193Ns Sh.o,An.c
(+1.625)

1 Figuresin () are percentage changes from the onset of observations.

0.001)
3 For abbreviations see Table 1.

** = highly significant difference (P < 0.001); NS = non-significant difference (P < 0.001); t, df & = 3.291 (P <
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