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ABSTRACT

The objectives of this study were to estimate the basal area of trees and compare them with the
basal area estimated using sector sampling. The study area was located in the Bangkhen campus of Kasetsart
University, in an area of 707.740 rai. The area was divided into four sub areas labeled as 1, 2, 3, and 4,
which had an area of 55.810, 127.560, 256.550, and 267.820 rai, respectively. In each sub area, data was
collected using sector sampling with three angles of 3, 5, and 7 degrees, to ensure that the center of a
sector (pivot- point) was in the middle of each area and random directions were sampled starting with
drawing lottery and aligning the next sector with a right angle, to obtain a total of four sectors. Within these
sectors, the basal area was estimated, and the data was analyzed through ANOVA analysis.

We found 284 trees belonging to 57 species with a diameter at breast height of more than 4.5 cm.
The basal areas of sub area 1 estimated through sector sampling with varying angles of 3, 5 and 7 degrees
were 69.685, 45.640, and 35.350 m?, respectively. Similarly, for sub area 2, the basal areas were 80.732,
52.370, and 39.625 m’, respectively, in sub area 3, they were 23.955, 30.278 and 29.310 m’, respectively,
while in sub area 4, the basal areas were 80.688, 53.691 and 49.839 m’, respectively. The results of ANOVA
analysis found that the basal areas estimated using sector sampling with differing angles of 3, 5 and 7
degrees in each sub area were not significantly different at a level of p > 0.05. As such, the suitable angles
for sector sampling in sub areas 1, 2, 3, and 4 were selected based on the lowest value of the standard
errors. Hence, the suitable angle sizes for the respective sub areas were 7, 7, 3, and 7 degrees, respectively
with the standard errors in estimated basal areas of 28.123, 26.651, 6.633, and 28.836 respectively. The
results of this study can be used as a guideline when choosing the appropriate angle size and while doing

studies in other areas.
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Table 1 The number of trees, number of species, and basal area determined using sector sampling of sub area 1.

Sub Area (rai) Sector angle Number Sector size Number Number Basal area Average basal
Area (degree) of Sector (rai) of trees of species (m? area (m%rai)

1 55810 3 1 0.163 2 2 0.020 0.125

2 0.758 10 5 2.199 2.901

3 0.132 4 4 0.041 0.310

4 0.860 7 4 0.062 0.072

Sum 1.913 23 14 2.322 1.215

5 1 0.272 6 4 0.052 0.193

2 1.268 10 5 2.199 1.734

3 0.220 6 4 0.071 0.320

4 1.438 14 8 0.213 0.148

Sum 3.198 36 17 2.535 0.793

7 1 0.381 9 4 0.074 0.195

2 1.779 23 9 2324 1.306

3 0.309 9 5 0.104 0.337

4 2017 17 9 0.247 0.123

Sum 4.486 58 22 2.749 0.613

Remark: An area 1 rai = 0.16 ha
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Table 2 The number of trees, number of species and basal area determined using sector sampling of

sub area 2.

Sub  Area Sector angle Number Sector size Number Number Basal Area Average Basal
Area (rai) (degree)  of Sector (rai) of trees of species (m?) Area (m?/rai)

2 127560 3 1 0.831 a4 2 0.075 0.090

2 2901 20 8 0.360 0.124

3 0.645 3 2 0.027 0.042

a4 1.292 a4 a4 2.229 1.725

Sum 5.669 31 10 2.691 0.475

5 1 1.390 5 2 0.087 0.063

2 4.853 26 10 0.502 0.103

3 1.079 5 2 0.063 0.058

a4 2.162 8 6 2.257 1.044

Sum 9.484 a4 13 2.909 0.307

7 1 1.949 10 a4 0.131 0.067

2 6.806 32 11 0.569 0.084

3 1.513 7 2 0.091 0.060

a4 3.032 12 6 2.291 0.756

Sum 13.300 61 15 3.082 0.232

Remark: An area 1 rai = 0.16 ha
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Table 3 The number of trees, number of species and basal area that were determined using sector

sampling of sub area 3.

Sub Area Sector Number Sector Number Number Basal Area Average Basal Area
Area (rai) angle of Sector size (rai) of trees of species (m?) (m?/rai)
(degree)
3  256.550 3 1 0.732 9 6 0.088 0.120
2 1.263 12 9 0.162 0.129
3 1.463 13 6 0.198 0.135
4 1.770 13 10 0.350 0.198
Sum 5.228 ar 22 0.798 0.153
5 1 1.225 17 6 0.143 0.117
2 2.113 19 12 0.327 0.155
3 2.447 20 10 0.295 0.120
4 2.961 18 12 0.918 0.310
Sum 8.746 74 26 1.683 0.192
7 1 1.718 23 7 0.204 0.119
2 2.963 29 14 0.515 0.174
3 3.431 28 14 0.356 0.104
4 4.152 28 15 1.204 0.290
Sum 12.264 108 31 2.279 0.186

Remark: An area 1 rai = 0.16 ha
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Table 4 The number of trees, number of species and basal area determined using sector sampling of sub area 4.

Sub  Area Sector angle Number Sector size Number

Number Basal Area  Average Basal

Area (rai) (degree)  of Sector (rai) of trees of species (m?) Area (m*/rai)
4  267.820 3 1 2.366 8 4 0.105 0.044
2 1.706 16 7 2.238 1.312
3 3.342 28 14 0.341 0.102
4 1.135 1 1 0.006 0.005
Sum 8.549 53 19 2.690 0.362
5 1 3.958 13 5 0.147 0.037
2 2.854 25 10 2.308 0.809
3 5.591 43 21 0.514 0.092
4 1.899 2 2 0.014 0.007
Sum 14.302 83 29 2.983 0.209
7 1 5.550 17 7 0.174 0.031
2 4.002 38 14 2.448 0.612
3 7.841 59 26 1.228 0.157
4 2.663 4 3 0.027 0.010
Sum 20.056 118 37 3.877 0.193

Remark: An area 1 rai = 0.16 ha

naUssfiutGunanandalilusuiuiivinge
nMsUssdiuUinamandalslusuituiiniin
vosmsduseghdluiiufidendl 1 wudn msdimade
1y 3 03¢ fedseiuiuiinidauniian winfy
69.685 M131UUAT TO9AINT AD LU 5 WAL 7 9961
FailAnuvindu 45.640 uaz 35.350 MIUNAT ALY
TnefiAnAuAaIaLAG auNIRT§IUYBINITUTELRY
WINAU 64.756, 37.661 WAy 28.123 @1Ua1AU ANN
#un nsduiedidluiuiigesdi 2 wuth yu 3 am
fdUspfiuiuiividnunitgn vty 80.732 191
1S 599A9LNAB LY 5 uay 7 03A1 FeflAUsziiu
fuiindade Wiy 52370 uag 39.625 M1319UAS
pudiy TnedAnanunaInAd ousATEILYeINTT
Useiliy WAy 62.878, 37.431 way 26.651 auaiau
Turnziinisdusiegdluiiuiigesdl 3 nudr ypmunn

Y

5 83N TAUsedunuivinAauniige wiriu 30.278

S I

ATIUAT TOIRNUAD qa 7 uag 3 99A1 GAWYINA

129

29.310 WAy 23.955 ANS19LUAT AIUEIAU Laadlan
AIIUAAIALAG BUNINTFINYBINITUTELTU WA

12.278, 11.356 hag 6.633 AUa16 U LAagN1TdY

@ 1

sragluiiufiges 4 wud yu 3 93 JAUseiEiu

NuAnirdauindan wadu 80.688 n15191U0AT
599891 AB YU 5 uag 7 091 InedlAnviniu 53.691
way 49.839 M1311UAT AINEIA Y LaediA 1Ay
ARIALAG BUNIATEIU LYY 63.186, 38.265 Lt
28.836 MUy (Table 5) axdanaiulddn fui
goudl 1 SvansUsudiuiufinihdaidunlduanas
i eviinnsui vuiayudsia fadululudnvas

Wearuiunisduiegsluiundivualnginit lown
Wudoe? 2 uariugesd 4 1Hannvuinyuiinig
Ju iliwnmesivuialvedu Tuvausildaundrse

v '
=

wuTNuRFRRLT U sRantes Wavnn1suseiiiy

ANNUNNUNAANITUATUNUN F9danalAiA1Usesiud

ANAIRINAIRUTUIAYNTANT T U wazazdunaiiu



Thai Journal of Forestry 42(1): 121-133 (2023)

1§31 ArALARIALAA BUNIMIFIUYBINTUTELTY
uiinddaluusazauiayuiaigs iesuainnis
dsaluitufidesd 1, 2 uay 4 wuliFuiidvuelng
Tuvrsgnned sihldwnmesdu q deadsves
fuiiviidingsninsninosdu 9 iuegrann doyads
fAunUsUsIugs dawaliaiaaunainiad ou
wmsguresnsUssduiuiinidaluusazuinmgmd
Agadae uilunsdifiufigosd 3 fnansussiduen
fufinidadiuandrsaniuiidinantned ey 5

939A1 Han15UsEIuA N UNNTNARIINIAR T8989

Ao 33l 7 uay 3 BIA AIUAIAU LBRINNTENTIIE

gj v YV I3 o 1\ v YV 1 1
1us 3 un nuldaududiuaunnn Lmlumumuimg

3

Ad1579NUTVUIALEN UsenauAun1TRdIuIanua

S v oo

Anwlugy demalinisusziiunriunnindalun ui

gau? 3 dAUsyninuan1suseivlunNuNgesn 1 way

= <

2 LAYUINAINTUIVUINVBINUN Aztiiulain Nufdes

v ' '
& P

7 3 YUIANUN INALAZINUN U 8089 4 WAKNANNS

S v oo

Uszuliuwanalimiiuin Aruseiununuddalunug

e

' ' ' ¥
a1 a2 S A

goudl 4 dalndifesduiiuides? 2 Fadunufivuin

3 '
b3

Table 5 Estimated Basal Areas (BA) in the four designated sub areas.

Sector Sector

BA estimated from each sector

Sub  Area ) ) Estimated cv
Area (rai) angle  size (m”) BA (m2) SD %) SE
(degree) (rai) 1 2 3 4
1 55810 3 1913 2446 263.929 4901 7.462 69.685 129.512 185.855 64.756
5 3.198 3.771 158357 5.078 15.355 45.640 75323  165.036 37.661
7 4.486 3.819 119.517 5356 12.708 35.350 56.245 159.110 28.123
2 127560 3 5669 9.006 43.180 3.238 267.505  80.732 125757 155.770 62.878
5 9.484 6.297 36.109 4.535 162540  52.370 74.861 142947 37.431
7 13300 6.737 29.288 4.666 117.808  39.625 53.302 134.515 26.651
3 256550 3 5228 10.514 19.494 23766 42.047 23.955 13.265 55376  6.633
5 8.746 10.286 23.523 21.226 66.079 30.278 24.556  81.099 12.278
7 12264 10.485 26.492 18.325 61.938 29.310 22712 77.490 11.356
4 267820 3 8.549 12.606 268.550 40.900 0.696 80.688 126.371 156.617 63.186
5 14302 10.582 166.188 37.013 0.983 53.691 76.529 142.535 38.265
7 20.056 8.965 125878 63.137 1.379 49.839 57.671 115714 28.836
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Table 6 Results of Analysis of Variance (ANOVA) between basal areas estimated using sector sampling with

angle sizes of 3, 5, and 7 degrees in the four sub areas.

Area F p-value
Sub Area 1 0.145 0867™
Sub Area 2 0.219 0807 ™
Sub Area 3 0.108 0899 ™
Sub Area 4 0.135 0876 ™

Remark: ™ non-significant at P > 0.05.
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