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ABSTRACT

The relationships between number of species with DBH > 4.5 ¢cm and quadrat area of dry
dipterocarp forest in comparison with dry evergreen forest by enlarging the quadrat size contagiously
from 100 m® up to 1 ha were investigated at Sakaerat. The studies showed that using a modified
logarithmic series model of Fisher et al (1943) did not satisfactorily explain this relationship in both
forest types owing to their species diversity indices changed as quadrat size enlarged and spatial
distributions were not uniform but rather clumping. Five regression models and twe asymptotic models
resembling the growth function models were applied to trace this relationship for the four stands of dry
dipterocarp forest individually and average for the four stands and compared with that used for the dry
evergreen forest. It was found that the exponential function model was well fitted to this relationship in
all stands of dry dipterocarp forest but it was fitted to that of dry evergreen forest similarly as the power
finction model.
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Table 3. Constant parameters of the species-area relationship models :

S = k-AB? (exponential

function) or § = kA® {Gompertz function) of the dry dipterocarp forest (DDF) as

compared to the dry evergreen forest
100 =0, 400 =1, 900 = 3-—--10,000 =9

(DEF). S = number of species, q = area code :
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Table 1.  Stand characteristics of Sakaerat dry dipterocarp and dry evergreen forests (Trees

DBH > 4.5 cm)
Parameters DDF stand No DEF

1 2 3 4

Altitude (msl) 284 360 362 365 515
Aspect N N 8 N E
Slope e gentle......ooooini e,
Plot size (ha) 1 1 1 1 i
Stand density (N/ha) 554 667 733 701 1,612
No. of species (S/ha) 33 32 28 33 68
Dominant species " Sh.fQuk  Sho,Shs  Sho,Ptm  Shs, Shf Hof, Meo
Species diversity ( c)” 7.697 7.013 5.772 7.197 14.312
Plot size (m?) 1,600 1,600 1,600 1,600 1,600
Stand density (N/1,600 m?%) 80 125 139 118 284
No. of species (8/1,600 m?) 16 19 15 26 27
Species diversity ( o) 6.014 6.289 4269 10.317 7.342

1) Shi = Shoreafloribunda,
Sh.s = Shorea siamensis,
Me.o = Memecylon ovatum

2) o =

Quk = Quercus kerrii,

Ptm

Sh.o
Pterocarpus macrocarpus, Hof =

Table 2. Species-area relationships in dry dipterocarp forest (DDF)

evergreen forest (DEF). S = number of species; Q = area, m?*; log =

10; r* = coefficient of determinations.

= Shorea obtusa,
Hopea ferrea,

Fisher's index of species diversity calculated from 1 ha and 1,600 m? plots respectively,

as compared to dry

logarithm of base

Moedel Stand No Constant parameters
k A B

(1)S=k-AB4 DDF | 45.072 43.353 0.868
2 42420 39.082 0.861

3 38.816 37.189 0.854

4 35.293 29.606 0.733

All stand 39.586 36.273 0.838

DEF 173.566 168.147 0.949

(2)S = KABE® DDF 1 29.923 0.067 0.571
2 31.623 0.067 0.651

3 33.266 0.088 0.699

4 33.189 0.180 0.576

All stand 31.842 0.118 0.633

DEF 64417 0.110 0.686

Constants

Model DDF stand No ~ DDF all DEF
stand" stand
1 .2 3 4

(1) S=a+bQ" a 0.058 4467 1.933 9.267 4.167 0,200
b 0.346 0.302 0303 0.281 0.309 0.704

r 09528 0.9281 0.9101 0.8327 0.9249 0.9880
@) s=aqb a 0.165 0.614 0.287 1.374 0.521 0757
b 0,598 0.445 0.520 0365 0.465 0.49]

[ 0.9614 0 9665 0.9677 0.9260 0.9663  0.9910
(3)S=atblogQ a 34390 28119 -29.804 -23.015 28830 -66.304
: b 16.453 14.888 14 615 14,615 15,091 i1.716

s 0.9655 0.9702 0.9362 09362 0.9769 0.8902
(4) /S =a+b (1/Q) a 0,030 0.037 0.045 0.032 0.036 0.022
b 47453 21.791 30.274 13.862 23.683 12.500

r 0.9976 0.9803 0.9481 0.9783 0.9813 0.9639
(5} log S =a+b (1/Q) a 1353 1.394 1.329 1.461 1.395 1.644
‘ b -113.821 85940 95595 ~73.953 | -89.823 88216

e 0.8525-  0.8328 (.7538 0.8778 0 8345 07369

1} Alistand = average S of the 4 stands.
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Stand 1 |
l1|||i|]1J

53 ? 8 g 10x 1000
Q (m?2)

Figure 1. An example of the species-area relations of dry dipterocarp forest (stand 1) as derived
from a logarithmic series model of Fisher ef al. (1943), using 2 different plot sizes;1,600
m® with it's extrapolation and 10,000 m® plot; in a contagious manner of 100 m’
quadrat and the good fit of an exponential function model (solid line).
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Figure 2. A comparison of the species-area relations in 3 different stands of dry dipterocarp

3 FA 5 6 7

8 9 éOxIOOC
Q {m*<)

35

forest and in an average of all 4 stands at Sakaerat showing a good fit by the
exponential function model using the constants shown in Table 3.
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Figure 3. Species-area relations of dry evergreen forest showing a good fit by an equnential
function model (above) as compared to the power function model (below) using the
constants shown in Tables 2 and 3.
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