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Land Use Pattern and Environmental Factors Affecting Growth of Agarwood Tree,

Wang Nam Khiao District, Nakhon Ratchasima Province
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Rattana Sa-ardnug 2008: Land Use Pattern and Environmental Factors Affecting Growth of Agarwood
Tree, Wang Nam Khiao District, Nakhon Ratchasima Province. Master of Science (Sustainable
Land Use and Natural Resource Management), Major Field: Sustainable Land Use and Natural
Resource Management. Interdisciplinary Graduate Program. Thesis Advisor: Associate Professor

Vipak Jintana, Ph.D. 88 pages.

In order to study land use pattem and environmental factors affecting growth of agarwood tree, 6 farmer’s
lands in Klong Sathorn village, Wang Hmee sub-district, Wang Num Khiao district, Nakhon Ratchasima province
were selected to be the study areas. These lands were grown agarwood trees in 20 October, 2005. Sketch maps
of land usc adjacent to the farmer’s residents were simply drawn. Three sample plots sized of 10x10 m. were
temporary set up to study pattern of land use and measure environmental factors in the agarwood planting areas.
In each plot, all tree species was listed. Their diameter at 0.5 m. (D) and 1.3 m. (DBH), total height (H) and
crown diameter were measured. Light intensities inside the plot and near by opened area were recorded
simultaneously. The data was analyzed comparatively. Similarity index between two study areas, species diversity,
tree density, relative light intensity and mean annual increment (MAI) of agarwood trees in each study area
were calculated. Affect of these environmental factors to the growth of the planted agarwood trees was

determined by applying concept of Barrick ez al. (1989). The study was conducted from late 2007 to carly 2008,

The result revealed that land use of each farmer was the combination between various activities.
Agarwood trees and other plants were grown in the same land management unit so-called home garden, a common
agroforestry land use pattern. Environmental factors within the planted areas were differing resulted from
species and number of the mixed cropping. Similarity index between two study areas ranged from 10-50%.
Shannon’s species index ranged from 0.48-1.74. Density ranged from 203-507 trees/rai. Relative light intensity
ranged from 1-32%. MAI of the D ; and DBH ranged from 0.8-2.1 cm. and 0.6-1.5 cm., respectively. MAI
of the H, ranged from 0.8-1.2 m. Rates of growth at D, and DBH were found highly related with relative
light intensity and crown cover. They increased with the increasing of relative light intensity but decrease
with the increasing of crown cover. Whereas, rate of I, growth was found highly related with relative light
intensity. It increased with the increasing of relative light intensity. The correlation coefficients of all cases

were greater than 0.75.

Ra%?wgv('Md[nw/g_ (?/L'«éj”—":—.—_éfgg/gggg

Student’s signature Thesis Advisor’s signature



paanssudszma

a a J @ dyo <3 Yy I (] A L4 Aa o o

'JVIEJTHWU‘EQ‘U‘UMﬁWﬁ%Ulﬂ@'Jﬂﬂ’J']ilf‘lﬁqﬂl']!ﬂJ1!681\1@\15\1‘"@\136\1?{1@1@31%136 A3. INDNAT
a T a a S w A Yo =3 Y 4 9 '
IUAUT 0115NUT M NINNUNUTHAN V]ﬂﬁqﬂ!'ﬂﬁﬂ?ﬂﬁﬂ‘kﬂ VDI UDLULS Llagllﬂllsllsll’ﬂ‘]_lﬂWTE)\?
Aa A 4 PR o = s (=
'JWEJTHWU‘EM']IW(’J@'Q’E)@ VDV URAMUNBIUAITNTITY AT. FITIU ﬂﬁgmﬁﬁﬁﬂa 219159NUS NI
a a J 4 a a o 4 4
IMNPUNUTIIN FO9FNAATINTIAING FAINGNUN UseHTIUMIFV Lag 919158 ﬂi.IﬂﬂJﬁ

9 a A Yo ° Y a a J Y dy

HNWINNBI {0 UIANTUHDN ‘Vlﬂiilﬂeh/iﬂTLLuguTLLazﬁﬁfmllﬂll‘]JTﬂﬂTuWH‘ﬁ NIDUUVDUDUAU

s o & aw A Yo (= ° a sy aa
TONANTATITY AT.IATAHA N1IAS Vlﬂﬁilﬂolﬁﬂ"lﬂiﬂy'] LL‘H$H"I{luﬂ"liﬁmﬁ"lg‘l’isllﬂﬂuﬁvnﬂﬁﬂﬁ

Q

]
=1

4 [ Jd ala o Yo o = a a 4
HAZIONMENII158 AT.0NTTAY UAeua 1/1ﬂqmﬂwmuuzuﬂumimﬂu’mmuwu‘ﬁ

Y
Yoo UANEATNTIIUAADIazROU Aualindl SuneTninlien Janiaunsswdun

qu’ ~Aq ¥ 1 A 3 9
M3 6 319 N1vanus e lumsnuveya

4 4 4 =~ ' {1 <
YouRaNoUIUEAS 61 1NoY SLUSE 4 tazfinerdeenniiu imenudeyans

a 9 Y vy @ [ A 9/
wuTavesldnguan uazdeyaniduansuzdwnuialunlasilgn ldnguan
9 1 ] 9 :JI ~ Yo o o A a o
TANYUDUDUAUND LIN LATUBDINN 2 nlumaadalumsinanenidnusun lasaaoa

AU @0191N

NHRNIAY 2551



a3vey

agUsyen
MINTINDNAT
o ad
N3ty TSI
4
ginsal
an
M3
a 4
HaLaZNIINTDI
Ha
a 4
59
Y
ajduazvorrunuy
a3l
Y
RIGHILINIE

PAIUAZTIDND

(1)

(1)
2)
(4)

25
25
25
31
31
80
&3
&3
84

85



=).

AN

10
11

12
13

AUy

° Y A A A4 A A =
mmumuﬂqymmiaﬂmﬂiuwumlmmymnimaaﬂﬁﬂm
a v A < Y=
Fu¥n AT ATOUVDIUEY V1IIUNN
] ~ dy ~ Y o ] v o J
ANURUUIUU (D) ANUD (F) NUNHUIOA (Do) ANUHUUUUTUNNT (RD)
A o 9 4 1 [ @ 4 1T v A o W
ANNDAUNNT (RF) ANUAUTUNNS (RDo) tazmayUANNaIngy (IVID)
o % 1 < Y] =
meawuﬁ’"lﬁ”luuﬂama@mqﬁ’mmmﬂu YIuin 1 2551
1130 1A AT UV NDIYN
] ~ da’ ~ Y o ] A4
ANUHUUUU (D) ANND (F) WHUNHUIEA (Do) ANUHUWUUTUNNT (RD)
{ o Y4 1 o -4 A= o W
ANVATUINT (RF) ANUAUTUINNT (RDo) tiazaiawilnnudifgy (IVI)
[y} Il o 1
Gumwuﬁ'lﬁ”luuﬂama’omqﬁ'mmﬂuma ﬂamty‘ﬂ 2551
a v A o Aov <K
FUFN IUATATOUVOIUNAUNG AIUNN

Y o

] d‘ zﬂy d' ] [ 1] 4
ANUAUUY (D) AND (F) NUNHUIAA (Do) ANNHUMUUTUANT (RD)
::;oj @ o 1 [ % 4 T v A o w
ANVDFUWNT (RF) ANUAUTUNNT (RDo) tazmMastinnudInny (IVI)
youiug I lunlasiedafuunedwms aduiin il 2551
ansnluniuFouvesuya nuey
1 A dy A Y o ] v o Jd
ANUAEUUY (D) ANND (F) NUNHIUIAA (Do) ANNHUMUUTUANT (RD)
d'q/ 1Y 4 1 [ [ 4 T v A o w
ANUDFUWNT (RF) ANUAUTUNNT (RDo) tazmasianudinny (IVI)
youriug 1 lunasiedathuuagya fuee 1 2551
aunFnlunsuTouV0IEYIAN NOITI
] ~ dy ~ Y o ] v o J
ANURUUUU (D) ANUD (F) NUNHUIAA (Do) ANUHUUUUTUNNT (RD)
{ o Y4 1 o -4 L= o W
ANVDTUNINT (RF) ANUAUTUNNT (RDo) tiazaiasilnnudifgy (V)
wouiug 1 lunlasiedathuueriaa nesdsd 2551
ANFn AT ATOUVOIUNE WY YNUDT
] ~ da’ A Y o ] v o 7
ANUHUUUU (D) ANND (F) WHUNHUIA (Do) ANUHUWUUTUNNT (RD)
Y] J

{ o J v o 1 v o w
ANVDAUNNS (RF) ANUAUAUNND (RDo) !,Lﬁgﬂ"lﬂ“b'ﬁﬂ'nuﬁ'"lﬂﬂ]u avoy

@ J % 1 o w
woarug 1 lumlasiediahumsdniu ynues 1 2551

2

25
31

37
39

43

45

49
51

55
57

61
63

67



M3190
14
15
16

17

18

MITVYMIN (AD)

[ a a" Y = LY A d' 1 [ 9
mduilszansanuadiondsvesdsnuiivilgniuiu Tdnguan
& A S
Tuiiuiveunsasns 6 510 NANK
= 9 2 o
anuTamasves ldnguaney 5 1 Suunaunuasns
Paseanmunadonlundasilgn Idnguanveunsasnsndny 1 2551
v o 7 ' a @ Y
AnuduIussznIma Taves ldnguaniuiladeaniwadon
Tunlasilganguan

A = ~ N
ﬂ’JWiJLWiJW”umﬂﬁJiWEI‘IJGUfNﬂ’L]‘HﬂH Matie U 2546 uag 2551

3)

70
73
76

79
82



=
MNAN

10

11
12

13

14
15

16

17

AUy

Y v v
A A

WuRANET Thuaaodazieu druadtani suneinitden saniauasssaun

a oy d‘ = =
sinanidumassiemen 1 2545 — 2550

v
a =

guvglmdsgegauazdigasefonlu 1) 2545 - 2550
1Y 9 @ 1 A=

yadannuduuaalumlasiiogaignm

Y a a Y < v =R
sisnumslFnausnatunedy vTudin
anvazisouseavesdenuialumlaslgnldnguaulai 2
9/ < v R
ey v1duin
anvag Inssasnvesdenuiylunasgn Idnguaulasi 1
9 ] v R
ey ¥1duin

Yy a a 9
sUnnumslFnaunsnaiumetes neyy
anvuzisouseavesdenuialulaslgnldnguaulai 2
eI noaYywy
anvag Iaseadvesdnunalunlasdgn Iinguanuilasi 2
eI neaYywy

Qldla a 9 ) Aov <R
sUspumslEnauuTnathuudums a3uin
anvazisouseavesdenuiylunlaslgnldnguaulai 2
9/ o Aw AR
uundumg a3uin
anvag Inssadnvesdenuiylunlasgn Idnguanulasi 2
9/ [ Aw R
WHURA MW ATUAN

ﬁ}dla a 9 [
sisnumslEnauusnathumnga duss
anvuzisousenvesdenuialuulaslgnldnguanuilai 1
uuaya fuee
anvag Inssadwvesdenuislunlasgn Idnguaulasi 1
uuaya fuee

Yaa a 9 a o
gﬂgmumﬂ%mumnmmumﬂmam NI

(4)

21
21
22
26
35

38

38
41

44

44
47

50

50

53

56

56
59



()

MSTYNN (910)

= v
MNN Hiu

18 dnvuzisouseavesdenuiiylumlaslgnldnguanlai 3
9 a o
MUUBBIAN NG 62
19 dnvuzlaseaswvesdenuiylunlaslgnldnguanlai 3
uweIan noad 62
QIdla a 9 o w
20 gdupumslsnauuInaTuueEiy ynues 65
21 anvmziFousenvesdenuiylunlaslgnldngpanuiach 2
g i ynvas 68
22 anpag Iassadnvesdsnuialulasign linguanualasi 2
9/ o w
TUUNAINY YPVDT 68
= Y Y @ ] =
23 anwlamdsnauduiugudnanved ldngyaneiy 51
UgnlufAuveunyasnsthunassdzfou 71
4 v 9 a Ha
24 anulamdsneauanugaved lnguaneiy 5 1 dgnlunduveunyasns

TNuAfoIazNoU 7






YA o Y Aa v A )
ETJ!!TJTJﬂ’Iii‘HTIﬂu!!ﬁZﬁﬂ%EIﬁﬂ1Wl!3ﬂﬁf’)3~l°ﬂ3~lWﬁﬁﬂﬂ‘li!ﬂﬂiﬂmﬂ\‘ﬂuﬂq‘ﬂﬂﬂ

3UNBIINVL FIHIAUATINF AN

Land Use Pattern and Environmental Factors Affecting Growth of Agarwood Tree,

Wang Nam Khiao District, Nakhon Ratchasima Province
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Q

Fortuglsy D Crown cover F Do RD RF RDO VI
au/ls w/ls % w/ls % % % %
nBaI 240 1314.8 100.00 0.7184 72.58 20.00 26.27 118.85
nane 32 25.1 66.67 0.3188 9.68 13.33 11.66 34.67
ERteR 16 370.2 66.67 0.3285 4.84 13.33 12.02 30.19
o 5 640.7 33.33 0.4099 1.61 6.67 14.99 23.27
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Q U

Fortuglsy D Crown cover F Do RD RF RDO VI

au/ls w'/ls % w'/ls % % % %
Ny 181 681 100.00 0.3705 73.91 21.43 9.88 105.23
I 5 134.7 33.33 1.4114 2.17 7.14 37.66 46.98
529 11 466 66.67 0.6237 435 14.29 16.64 35.28
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