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ABSTRACT

We aimed to study the environmental factors affecting the suitability distribution of
Cajuput tree (Melaleuca cajuputi Powell) in Thailand and to determine the relationship between
ecological factors and or occurrence of Cajuput tree. Suitable areas for its distribution across
Thailand were assessed using plant specimens at the Forest Herbarium-BKF, Department of
National Parks, Wildlife and Plant Conservation and the Botanical Garden Organization. These
included the occurrence data from BIEN (Botanical Information and Ecology Network). A predicted
distribution map was constructed using the Maximum Entropy (MaxEnt) method.

The research indicated that 5 related ecological factors were important to determine the
occurrence of Cajuput tree. These included the mean sea level (41.5%), the distance from the sea
(15.8%), relative humidity (15.1%), soil group (5%), and the rainfall (4.8%). The areas suitable for
the distribution of Cajuput tree were determined based on an AUC value of 0.98 indicating high

reliability, while the accuracy of prediction was 84%.
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The distribution of total suitability area of the tree was 13,451 square kilometers, located
in 24 provinces (2.64% of the country area). The area on the South Eastern coast covered 9,012
square kilometers (67% of the suitable distribution area), followed by the Eastern region (2,360
square kilometers or 17.55%), Southern Western coast (1,984 square kilometers or 14.75%), and
other areas estimated at around 95 square kilometers. The most suitable area for the distribution
of Cajuput tree is located in Nakhon Si Thammarat province, with a total area of 2,206 square
kilometers, with the conservation status of the Cajuput tree as a vulnerable species as determined

by the extent of occurrence (EQO) of less than 20,000 square kilometers.

Keywords: Environmental factors, Melaleuca cajuputi Powell, Species distribution modelling,
MaxEnt
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Table 1 Ecological factors used to assess the distribution of Melaleuca cajuputi Powell.

No

Ecological factors

Reference

Geographical factors

1

2

10

11

12

Mean Sea Level'
Slope’

Distance from the sea
Coordinate Universal Transverse Mercator (X)
Soil Group

Soil texture

Soil drainage

Soil Reaction

Soil Depth

Nutrient (N)

Nutrient (P)

Nutrient (K)

Climate factors

13

14

15

Average temperature

Annual fainfall

Relative humidity

Other factors

16

17

Land Use

NDVI

NASA Alaska satellite facility (2020)

NASA Alaska satellite facility (2020)

Land Development Department (2019B)
Land Development Department (2019A)
Land Development Department (2020C)
Land Development Department (2020B)
Land Development Department (2020C)
Land Development Department (2020C)
Land Development Department (2020C)
Land Development Department (2020C)
Land Development Department (2020C)

Land Development Department (2020C)

Meteorological Department of Thailand
(2020B)
Meteorological Department of Thailand
(2020A)
Meteorological Department of Thailand

(20200)

Land Development Department (2020B)

USGS Earth explorer (2020)

! Estimated using the Digital Elevation Model.
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Table 2 Point presence of Melaleuca cajuputi Powell.

Point presence

Survey Total
Training data Testing data
Part 1 33 8 41
Part 2 147 37 184
Part 3 21 5 26

AMUFUNUS SEUI9UEAuTLIALAZANS

N322M8VIAULENAVI7

o

WaNANSUIINANSDYALAINUAIA Y

o

(percent contribution) ¥ 4Uad8a1uiliaANd

& 1 [

ﬂ??uﬁmﬁﬂﬁmaﬂ?iﬂﬁ%ﬂ?ﬂ%@ﬂmuLﬁﬁﬂﬂﬁﬁiﬂﬂﬁ

BNTNANUANAIITY LALAIUITOINAIAU

g
o VLilvd

AudAgUasarlade Lasadl

1. Yadeiiddninanin 5 arduusn
¥un 1) augunilessduuinegia fovay
AUNEIATY 41.70 2) 5588%R1NINNTLA S088Y
AUAIALY 15.8 589U1AD 3) AT UFLING
fovazmAdudAgy 15.1 4 ngudu feuas
AMUEIADY 5 way 5) HadeUsuaily Sevas

ANUEIAY 4.8 mNAIAY

v daa a

2. Jadeniddnsnaviunans laun

v
[

dnwugiloAuuardadendanisgiaians

(xaz@yn) Sovazanuddey 3.2 UjAsevesdiu

o

'
sala

(pH) Sesazaaudfey 2.7 nslduszlosunau
Yowazauddy 2.5 gaungiitedesed Sevay
ANEIAY 1.3 LAaTAIIUANTDIRU Souay
AUERY 1

3. Yafuiiddvdnatien Ao fdarFouar
ANuEAY doandt 1 laun s1memsvesiu (P)
nsszunglufu dvliNenssas NDVI (normalized
difference vegetation index) A1 @1 TUVD
fudi 517011150 U (N) Lars17o1%15AU (K)

(Figure 1)



162

percent contribution (%)

45
40
35
30
25
20
15
10

a1.7

158 151

Thai J. For. 40(2): 155-171 (2021)

B Ecological factors

27 25
B i 1. 1 08 06 06 04 01 01
= = -— o — — p— P
& @& N o Q 2 g DO D
o 3 NS A S
(\b\) @(@ & & \«”5‘(@% (‘}OQ& ¥ & -é\&
RN N ) N
N4 (\\}’Z\F \:)0\ Y\\}\ (')\f’ \,\0‘6 _\&’\
©

Figure 1 Relative percent contribution of various ecology variables to the occurrence distribution

of Melaleuca cajuputi Powell.
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Figure 2 Response curves indicating the ecological factors affecting the MaxEnt prediction of

Melaleuca cajuputi Powell.
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Alawns muanau (Table 3 wag Figure 3)

Table 3 Logistic threshold and probability scope of the presence and absence of Melaleuca

cajuputi Powell as determined by MaxEnt.

Logistic Presence Accuracy Area
Description
threshold Point (%) (sg.km.)
Minimum training presence 0.023 43 86 26,419
10 percentile training presence 0.306 40 80 4,906
Equal training sensitivity and specificity 0.119 a2 84 12,472
Maximum training sensitivity plus specificity 0.107 a2 84 13,451




00000 000 500000 1000000
L f L L
N
b B Eastern
CHS
S RB v, SMR ; 1) CHS : Chachoengsao
¥ ‘o 2) CH : Chonburi
3,
3 ' 3)RY : Rayong
5 = 8 L 4B Chanthaburi |
< 9. -
g 3 5)TD : Trat §
PKK South East Coast
1) SMR : Samut Sakhon
3) SKM : Samut Songkham
4) RB : Ratchaburi
E 5) PB : Phetchaburi
6) PKK : Prachuap Khiri Khan
7) CHP : Chumphon
8) STH : Surat Thani
g N 9) NSR : Nakhon Si Thammarat g
i ok L§
2 & a 10) PL : Phatthalung 2
N - \ = D 11) SKL : Songkhla
¥ b
S W 12) PTI : Pattani
o g
STH 5t 13) YL : Yala
¢ 14) NRV : Narathiwat X
: .
PHG
. NSR )
S KB
FIA SRS ¢
. "‘ \\s. ’t Legend
. B/ Thailand
é Southern West Coast .';u ? X - g
4 A -
1) RN : Ranong B g o @  Point Presence H
tORES SRL 9
2) PHG : Phang Nga aty by =T I Presence
DPK:Phuket g Q7 T 12,472 sqkm.
4)KB: Krabi i
YL NRV 3
5)TR : Trang ;
6)ST : Satun
o mmn e e e
N W—
T T T T
100000 0000 500000 1000000

(A) Map of Distribution Suitability Areas by Equal training

sensitivity and specificity.

40000 000 saonco 1000000
\ L ) L
N
W i e
CHS
N TG 7 2 1) CHS : Chachoengsao
k}" o 2) CH : Chonburi
3 ' 3)RY : Rayong
- “ RY » 4)JB : Chanthaburi
- 0. L
g 7 o \ 9 TD: Trat %
S Y
PKK South East Coast Y

1) RN : Ranong

g | Southem West Coast v

1) SMR : Samut Sakhon
3) SKM : Samut Songkham
4)RB : Ratchaburi

B 5) PB : Phetchaburi

6) PKK : Prachuap Khiri Khan

7) CHP : Chumphon

8) STH : Surat Thani

9) NSR : Nakhon Si Thammarat

& ©ogy 10PL: Phahalung
P ,“ o p 11) SKL : Songkhla
p S < 12)PTI: Pattani
& sty 13) YL : Yala
¢ g 14) NRV : Narathiwat
PHG 7

Legend
[ Thaitand

@®  Point Presence I g

2 % W

2) PHG : Phang Nga £ bl S [ .

3) PK : Phuket o 0 L 13,451 sq.km.

4)KB : Krabi o -

YL NRV
5)TR : Trang ¥
6)ST : Satun
Kt

T T . .

00000 600000 500000 1000000

(B) Map of Distribution Suitability Areas by Maximum training

sensitivity plus specificity.

Figure 3 The Distribution areas of Melaleuca cajuputi Powell in Thailand as determined by MaxEnt model.
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