A

FoISOMNNIANUE  ANUNAINUAWVOIFIANUT 11T dNHUZAUIEAMI AL aUAIT LoU

a

Tuthatianee vsnagneuuanaaeegmn-1jo 1aniaaes v

v o 4

A1 Wy aiganyel A1ged

ﬂa a % a J ~ A
IU IMNYFTATUHIUUNG INHATAITNT) ﬂiWﬂ”lﬁG]i

A = a a J
ﬂm%ﬂﬁiﬂﬂ1ﬁﬂﬂiﬂﬂ13ﬂﬂ]uwuﬁ

59, Q3. GUNT MDY U525 UNTTUMT
9. AT, IR DUIATNY ASTUMS
w \l
unfineo

Y o a J

AnyanuraInvatovesrilaiug 1l dnumzdunaymsazauasueului s wiia
a 1 a @ v A 1 Y 1 < ' I oa Y
Uinugneuiemanssgnn-io s9riadeIv 1dun dudess duuganssu thavuds
1 0oa 9 v 1 qﬂjl o
Phaunazthau Tsulasqudiegnsianua 45 uilag ¥u1a 40 x 40 a3 31U 10 wifas
1 ' Q a oa I o J 1 %] o
aothmilaiia snduthavudeld s mlasmudoyaiug 18 lunaazulaslasfardusoused
Y A dy a J 1 v 9 Y Y A
AUNAUGI 1.3 1WAT INAUAY YszuAInNNgIazyuIansauue iU 1dnnAdund
4?} S o [ a 1 S o Aa o dy A
AN 1.5 was 3l nudedanihigeda 3 wqu Tumlasnliszaunnugevesium
v o U a A S o a A 9 =® =®
uana 19Ny Theiladnuduul 1 vgu vguaulnUAIN 1.5 A3 LaZanAIUAINANTDY
a @ 09.1} a a A I % 1 a {
AU ANYIANHUZFUALIAZFUAAY INVAIDINAUNANVEAN 0-5, 5-10, 10-20, 20-30, 30-40, 40-
a 1 o w 1 a a L4 B2
60, 60-80, 80-100 I UAWAT H30ANUINNI1 1hidave19au [ AnTgHantianmenImuaz
ndiludoslfiams
a @ o Bld' 1 S o a 9 a A o a
gianus 0wy lutlufes s iwganssa Auuds gunazau J3mau 101 wila (72
4 a LA a o a
anNa 44 399), 103 ¥UA (75 aNa 38 W), 151 YUA (118 &N 57 1), 120 YUA (88 AN 44

4 a 4 o o ] 4 9};:' 1 o a 9 1
NA) 1y 188 ¥UA (124 ana s7 WA) AMUAIAY W‘Ll‘]jllll'1/]llilﬂ'ﬂ\l']iﬂ%"ILLuﬂGISUQllﬂGlulhl‘UﬂJuﬁ]



a a a o o o a o 4 1
WITR AULAS auuazAu 3 3, 7, 3 uaz 32 yila awdwy wudwausdaiug deeluth
3 o 1 A 9 A I oAa
WNTUASLUYINTIU thunanluthauuazavuas Llﬁglﬂﬂﬂq@ﬂu‘ﬂ']ﬂ‘ﬂﬂﬂ

] { o 1 S o a a [ Y
ﬂ'JTJJWLHLL‘L!L!Lﬂaﬂﬂlﬂﬂwu‘ﬁllﬁlﬁluﬂﬂﬂﬂﬁﬂ PURYINIT I WULL%Q quiLasau Inny

o 9

536.4, 186.5, 527.8, 533.5 uaz 548.8 Aua0 13 mudey Iiunurdaddusin 3.25, 3.23,

7.10, 4.81 U8% 532 AINNATAD 13 AFTHANUNANNAIBVBIBLANUT 1T (SWI) 1A 4.45,

q

Y

5.08, 6.13, 5.13 uag 6.10 azNATHUIFEN NI (FCI) (MU 50.51, 60.64, 68.52, 52.68 Las
82.22

v Y 1 S o A 3 Y ~ ~ ]

wus hauluiludess Ao wane @ Swazitos Tanuvuuniu 62.4, 36.0, 30.1 uag
283 Audels awdrau Ynuganssalnug lden 1aun azuunnldenuie azuuniden dn

1 Y 1 NS ] ] 4? 1 ]

upanazilszg (18.2, 10.6, 9.4, 8.7 uaz 7.3 Auso 13) i ldaaas THusuognuwiu (29.9
uaz 11.4 noan13) thavudeiiiusg ldau 1dun snauasaznewis 9.8 uaz 17.4 dudels)

Tilsuag IWuaduegizaluthe (5.4 uaz 3.8 nedals) wus liauluithau e auawly no

A o I

iU AoPeeazAouily (42.8, 40.7, 38.1 uaz 35.9 duaels) IhaumnTnug 1eu 1dun A

a

Pos nonun N lauaznouily (74.1, 15.4, 15.3 uag 10.0 duae'ls)
[ a A [ a 1 9 a U S o o a dy K =
dnyazauinnuuanas lausiavesthld aualdesaiumlsonauaudsaniu

J v o ] a

na luduauAuoansoad oOuAUG0e Ustults Auduuganssaanihunalsuagisuiinig

¥y o a A v 1

Y
Y] Y v Aa @ a J 3 oAa [ 3 oa
WAIAIVIFHANT dudUAUB U voad duALLoy Ustepts 1hauude thauazihay

v v o Aa v A J

Y
NTNAUANAZANUFUGY SUAUAUBaNGSDAd dUAUIOY Udults

e

=K 1

a c?/’ 1 3 o a A dy = a :/I 1 I a [ tﬂy
AUTUU U AT I HEI1UDIT UL aIRgnl 1UNa19 AUFUaIUuANTIULLD
= =R A dy = a 09/’ 1 = dy 09/’ [ I~ a 1
aziosathunandIauisazRen aAusuuuwganssaulitereuazsuaruiluausiu
zﬂy = Ioa Y A QaJJ I a 1 dy =R A ] tﬂy =
eazmealunaa luthauude Ausuuwiluausiuisilunaleneausuoazdeai iy
qﬂ/} 1 I a ~ Aa qﬂ/} [ I a ' 491 = Aa =
panatazFuasuaurted ausuuuThawdluausuileazdealunataazaurden 1y
3 [ a 3 0 oa I a 1 dy =R a 1 Ay = 3
F¥uae ausuuuihauuluausIuts e UNa 1A UT UL azReAl IUNA AL FU
1 I a = a ' <Y a aa = 09}1 a 1 Aa 1§ oa Y
arudluaumtien autdesaazaumiauvderuin lusuauais vaznauihavudway
Y
AULAUHTEININAADATUAY
1 a 1 g o o q a qgj 1 a 3 1
Aanunuiusavvesau uasseneudsd ludusununazAeudagalududuals
Y v v Y Y
autuuuthwaanssalammmniudwazAeutnednahunaralududuais Ausuuuih
1 v Y v
auudedanuvundudunnuazd luausuans authautazauIiaNuMuUUE N

c; a 3 5 1 9 5 a 09/’ [
aluauruuutazdninouidad luausua



n

aaa a a QSJ‘ 1 3 o J = A a o’/’ ' <
Ugnseauluauduuuluassuilunsaguusanndaguusawniga auduaiuiy
@ a o’/’ U [ a 09/' ' I @
ﬂﬁﬂfﬂﬂll']ﬂﬁ\iﬂiﬂﬁqullﬁﬂll']ﬂ @1!GI)”L!‘]J‘U‘]J"IL‘]JﬂJ%Wﬁﬁﬂ!LﬂUﬂﬁﬂqullﬁﬂﬂ1ﬂ AuTUaIuunsndn
<KX o a o’/’ I Aa Y I [ = a QSJ‘ 1 Id v KR o
NIAUN ﬂu%uuuﬂmmmuﬂuﬂimﬂnmmguuﬁmm AUFUAINTUNTATADIVANIN
A "oa a 3 3| a 3 ' 33| Y
vagnhautagthavmn ﬂu%uumﬂuﬂiﬂqummm AuTUAINuNIAIANIN

Y Y Y
Usiarduniedagluauih lddmnluausununazanasluausuais luausuuu

Q

' Y ! Y

3 1 1 3 o A1 o X 1 A =2 oa FY
Huwu duaedadinadneaneudiege Juganssaimaeudegadagawin 11aunas au
a = = a a A o A qﬂ// a v I~ a
HasAUINAIgIRIgaun Usnusunseiagnazanlusuauvesiluaess wgyanssa Ay
HAQ FULAZAVIAN AT 117.22, 235.47, 239.68, 212.42 1AL 229.36 WANZNSUADLINUAT

o a =1 Y ] =1 v A A W
aday UsualuTasmuiivu usuw@eanusunising

Qe o

[
~ a

Ysmusigeunsinannsaana’la wonauluihng s aia deaness unaidey

v
o

wazTwden Tusedumdednnn Juded el Tnumaidenthunadegann uugonssadan
thunandegs thavedadiad thauiimdunnawnanwazthavanisge wniifey
Tududlngedlussdudiasdmn uathwaenssadianhunas
msavauasvenluszuninalufede mwyanssa Aunds aunazdun i
127.07, 216.89, 375.36, 233.56 Way 281.77 wnnznsuastanuas awddy uomilumsazay
TuIaFININ 59.08, 80.32, 236.35, 110.36 1A 148.74 UNNznSuADIENIAT tazmsazaulu
AU 67.99, 136,57, 139.01, 123.20 1Az 133.03 wnanznsudetanuas msavaunsveuluszuy

A " oa Y o A A o A U I~
unmhavuannNihytiaouiazdngalutlufas



Thesis Title Plant Species Diversity, Soil Characteristics and Carbon Accumulation in

Different Forests, Doi Suthep-Pui National Park, Chiang Mai Province

Author Mr. Nuttaluck Khamyong

Degree Master of Science (Agriculture) Soil Science

Thesis Advisory Committee

Assoc. Prof. Dr. Soontorn Khamyong Chairperson
Lect. Dr. Niwat Anongrak Member
ABSTRACT

Plant species diversity, soil characteristics and carbon accumulation in five forests at Doi
Suthep-Pui national park, Chiang Mai province, was studied including dry dipterocarp (DDF),
mixed deciduous (MDF), dry evergreen (DEF), pine (PF) and montane forests (MF). Fifty-five
sampling plots of size 40 x 40 meters in size were used. Ten plots were used for each forest by a
stratified random sampling, except five plots for DEF. All trees with height > 1.5 meters were
measured for girth at breast height (1.3 meters above ground) and estimated of tree height and
crown width. Seven soil pits were made, three for DDF and one each for the others. Each pit had
1.5 meters width and 1.6 meters depth or depending on soil depth. Soil samples were corrected
from the depth of 0-5, 5-10, 10-20, 20-30, 30-40, 40-60, 60-80, 80-100 centimetres or deeper.
The samples were later analyzed for physical and chemical properties in laboratory.

Species richness of plant in DDF, MDF, DEF, PF and MF were 101 species (72 genus 44
families), 103 species (75 genus 38 families), 151 species (118 genus 57 families), 120 species

(88 genus 44 families) and 188 species (124 genus 57 families), respectively. Unidentified species



in MDF, DEF, PF and MF were in order of 3, 7, 3 and 32 plants. They were lower in DDF and
MDF, intermediate in DEF and PF, and the highest in MF.

DDF, MDF, DEF, PF and MF had different characteristics; tree densities: 536.4, 186.5,
527.8, 533.5and 548.8 trees/rai; stem basal areas: 3.25, 3.23, 7.10, 4.81 and 5.32 square
meters/rai; species diversity indexes (SWI): 4.45, 5.08, 6.13, 5.13 and 6.10 and forest condition
indexes (FCI): 50.51, 60.64, 68.52, 52.68 and 82.22, respectively.

Dominant tree species in DDF were Dipterocarpus tuberculatus, Shorea obtusa, S.
siamensis and D. obtusifolius with densities of 62.4, 36.0, 30.1 and 28.3 trees/rai, respectively.
MDF consisted of Lagerstroemia duperreana, Terminalia mucronata, Tectona grandis, Xylia
xylocarpa and Pterocarpus macrocarpus (18.2, 10.6, 9.4, 8.7 and 7.3 trees/ rai) and some
Bambusa membranacea and B. nutans (29.9 and 11.4 clumps/rai). Those in DEF included D.
turbinatus, Lithocarpus fenestratus (9.8 and 17.4 trees/rai) and some Gigantochloa albociliata
and B. nutans (5.4 and 3.8 clumps/rai). Pinus kesiya, L. elegans, Castanopsis acuminatissima and
C. diversifolia were dominated in PF (42.8, 40.7, 38.1 and 35.9 trees/rai), whereas MF were C.
acuminatissima, Quercus brandisiana, Schima wallichii and C. diversifolia (74.1,15.4, 15.3 and
10.0 trees/rai).

Soil characteristics were different among the forests. DDF soils varied from shallow to
moderately deep, and were classified in Order Ultisols, Suborder Ustults. MDF soil was
moderately deep and had some developing profile. It was in Order Inceptisols, Suborder Ustepts.
DEF, PF and MF had deep soil with high organic matter. They were in Order Ultisols, Suborder
Udults.

Texture of DDF upper soils were coarse to medium-textured loam whereas subsoils were
medium-textured loam to fine. MDF upper soil had coarse texture and medium-textured loam in
subsoil. DEF upper soil had medium-textured loam to moderately fine-textured loam and fine
texture in subsoil. PF upper soil had moderately fine-textured loam and fine texture in subsoil.
MF upper soil was moderately coarse- textured to moderately fine-textured loam and fine texture
in subsoil. Clay contents were high in subsoils of DDF and MF. They were high throughout soil
profiles of DEF and PF.

Bulk density was moderately low in DDF upper soils and moderately high in subsoil. It

was low in MDF upper soil and moderately low to medium in subsoil. DEF upper soil had very



low and low density in subsoil. Very low to low densities in upper soils and low to moderately
low in subsoils were observed in PF and MF.

DDF upper soils were extremely to ultra acid whereas subsoils were very strongly to
extremely acid. It was extremely acid in MDF upper soil and strongly to very strongly acid in
subsoil. DEF upper soil was very strongly to extremely acid and strongly to very strongly acid in
subsoil. Extremely acid in upper soil and very strongly acid in subsoil were found in PF and MF.

Organic matter contents in these forest soils were high in upper soil and lower in
subsoils. In upper soils, they were different among forests; DDF: low to moderately high; MDF:
moderately high to very high; DEF, PF and MF: high to very high. Organic matter accumulations
in DDF, MDF, DEF, PF and MF were 117.22, 235.47, 239.68, 212.42 and 229.36 Mg/ha,
respectively. Nitrogen contents and accumulations varied in similar trend as organic matter.

For extractable nutrients in these five forests, phosphorus, calcium and sodium were low
to very low. Potassium in the soils was varied; DDF, medium to very high; MDF, medium to
high; DEF, low; PF, very low to medium and MF, high. Most soils contained low to very low
contents. It was medium in MDF soil.

Amounts of carbon accumulated in soil profiles of DDF, MDF, DEF, PF and MF were
127.07, 216.89, 375.36, 233.56 and 281.77 Mg/ha, respectively. Carbon accumulation in there
biomass were calculated as 59.08, 80.32, 236.35, 110.36 and148.74 Mg/ha, where as those
amounts in there soils were in the order of 67.99, 136.57, 139.01, 123.20 and 133.03 Mg/ha.

Carbon accumulation was the highest in DEF ecosystem and the lowest in DDF.



