4 a a d [ @ a Ioa ] a
‘%ﬁmmmuwufﬁ mﬂuﬁﬂmazaﬂymzmmﬂuﬂmmmqﬂqummmwm@E)EJ

a Jd o [ = 1
DUNUUN I IAsea v
= a a Jd A
HIvE Y e NaANA nunily
=Y a [} a . J
Syan Mnmaasumiuge (nyasmans) yimaas

A= a a J
ﬂm%ﬂﬁiﬂﬂ1ﬁﬂﬂiﬂ‘ﬂ13ﬂ€nu‘wuﬁ

If. A3, qUNT RGN Usesunssums
awva Jo o
0. A7. UIN DUIAINH NITUNIT
% ]
unneee

1
S %

aw @ a Ioa ' a a J o
ﬂTﬁﬁﬂ‘blW’JﬂEJLﬂEJ’Jﬂ‘Ui%ﬂﬂul’lﬁﬂWQULGUWEIQGI,‘HQ‘VIEﬂull‘l’N%WIﬂfJﬂ@u‘ﬂuu‘ﬂ IWHNIN

9

= T Y YA A a a ' £ Y = A o
LGBENGIJ’?N "lﬂclﬁkuﬂmnmmuuﬂm “INﬂi$ﬂ@Uﬂ')ﬁlﬂ’liﬁﬂH1ﬂ31uﬁﬁ1ﬂﬁa18ﬂl@\1%u@wu'ﬁ'vlil

E)

Y a [ A 9 v A [ A 0 a d" d‘
aﬂ‘]&lﬂl%ﬂullazﬂ"liVlﬂLmusU’f)\iﬁ'\iﬂﬂJW‘;lfﬁuQﬁﬁTUWMﬂIﬂﬂﬁ\?ﬂMW%ﬂ?ﬂUHﬂq\‘] wunMaudas
1w 1 1 I tﬂy A A Ioa Y o A v A dy A Ioa
Q’M@]’J’ﬂﬂﬁll‘ﬂ\i@ﬂﬂlﬂu 2 NUN 7D ‘]_]'lﬂ‘]J!,‘lJTQQﬁlﬂaﬁﬂﬂﬂJW%fJﬁﬁTUWMﬂ Wun 1)LLﬁ$l]'lﬂ‘1JL‘U']
9 = aa ] dy A [
qqﬁlULﬁuﬂNﬁﬂ‘]&lTﬁiiiJ“]ﬂﬂﬂ?!LiJ‘]hu (Wun 2) Nwdasvuin 40 . x 40 W, e luuys
3 1 o tﬂy A s o 1 a a
ponluudasges 10 1. x 10 1. 311U 16 utadlunun 1 NuAI9e19aY 3 ey UILNIUYDA
Y ]
v lvaruazsaun 1Madasgudiedis 1 udasluiui 2 vua 100 1. x 100 1. Meluus
S ' ° 3 o 1A a Aa
ponuulasgos 10 1. x 10 1. 314U 100 LU AUAIBINAY 3 N ANUINIUIDALUU
1 9 = [ A9 v A [ A 0 oAa
uaz“lwamnﬁmmu ’JNLL‘]Jﬁ\‘lﬂﬂETﬂﬁ‘ﬂﬂmﬂum@ﬂﬁﬁﬂu‘W‘B@’luQﬁflT]JWH‘IJIﬂEJﬁQﬂiJWGH‘]J"IﬂU
[ Y dy A ' = (% A A o
HﬂE;NLL‘]J‘]JL‘]JNLLG‘]JEJ”I'JLLHTJLﬁuﬁiﬂ Tunun 1ﬁﬂﬁnﬂuﬂﬁﬂﬁﬂH"Iﬁ\iﬂ?JW"’If‘]hﬂ’]JHﬂq\ithfN
o A [ 9 [~ 1
ﬁﬂﬂﬂJW%f}ﬁﬁTUWHﬂ@]iﬂﬁuWNW YUIA 40 V. x 140 U. melundailulasgesuuia 40 4.x 10

v

o 3w Il a o = ~ 9
u. S 14 wlag nuiiedsau 3 ey Tudsnuisgraiuiuilas i
Y

]
I3 v

=< [ A o o Y o dy a

Tulasfinrdesauiiy shinsiadusonnvesdridunszaten (1.3 u. 9InAUAY)
' Y Yy Yo y & A a

anugaazyansauvesdu i liuuaz liiaesnnatia yanguanauia 1.0 x 1.0 x 1.5

1 a o @ 09: a a a 3 o ' a { Y
. TunaazvquauiimsAnvianyuzvesFuAuLazyIAAY INUAIDINAUNAIINEN 8 TzAU
o w 1 a a 4
A9 0-5, 5-10, 10-20, 20-30, 30-40, 40-60, 60-80 1A 80-100 #w. wIve 1AL T InT1ZH

AUAVTANNIMW IANLATMITLANTINDINT



3 Aa a AR =K o 9}5 o a 4 1
‘]J1@‘]JL‘UTQQiJiL’JmV]ﬁﬂH']‘JJWH‘Ell‘JJTNﬁMﬂ%'IHTH 40 sHa Tu 34 anauay 23 N ul‘JJ

Q

° A a I~ [l a a I a
annsoswunyiald 2 via Wuduldvunalveg 21 wiia vuranais 4 siia vuia@n 6 Fiia

Y Y [
Ifiaes 5 wiia wag T 5 sila Tanumuuniuvesiug 18 603 du/ls (Wui 1) uaz 394 du/

o v A !

1 dy A @ 9}d|d 1 o A dy = = [
]15 (Wun 2) ‘W‘Ll‘ﬁuliJ‘VIllﬂ”l Glfuﬂ’NiJﬁWﬂiUu?J"lﬂTIEIﬂqulWl 1 A9 viendaevidn (33.19%)
9

a

[

Y (Y 9 9 9/ [ 9 Al oA a
imaqm"lmm UHWUEU TI8AY S9nzunaoe 1Huau IﬂﬂllﬂTWD’uﬂ’J"liJﬁ’fﬂﬂﬂﬁ"IEJEUE’NGHL!@

o o A1 voA o

£ o 9 o v A Ay A A v 9/ o
Wuﬂu 291 ‘Wu‘ﬁ”lllvlllﬂ']ﬂ%uﬂ'J']iJfT"Iﬂil{JJ‘JJWﬂT]fIﬂGLHWHVI 2 A9 JANZUNADY (9.50% VDIWUT

Q a a

e

9 o Yy 1A 9 ' [ 1 ] < Y Al v oA
Ifiavue)  sesaaunldun leadu nevuin@n nauv17 i1 lu 1iudu ladxiinanw
A o 9 L A 9
WaInHaeVeIriaug 1 421 Fallmneudnega
a o = a o a P a [ ] v v A
aulinnuanthunansnannmsaatearvesiu lud Faduriunls saoglusuauon
a d v Aa 4 a a 09.: 1 ] :/l a 1
w1lisad-oanwoad IMIALaNURIRUHMIEINILAUFUEI ANUUUIULVIFUAUUUTIA
° 3.0 a A di} 2 o Y a 3 A
#1410 (0.51-1.05 Mg/m’) auiiieazwenlunaie ilunsasaluausuuy (0-5 @.) WA pH
[ £ a =Y =Y @ a 9 o A A g
Wuals 4.73-3.35 Fananniipunsginguintazmsaaigdrvesiudunuiandlunsa A
I a 1 o Y (a ~ [ Y (=] ‘; 9 1 [
unsavesaudiwaiilddSasigemsnanaldaiulvgiinid 1dun Weawesa
TwunaFou uaaFeunazuuniion mydzauvesounioinguas lulaswuluduiilSuw
a S v d‘ :JI a = d! Aa A d' [
g9 dunsvdagnazaulusuananviauasidsnaunay 497.93  uag 452.53 IANENTY/
4 [ A I a a 9 = aAa 1 a Y o =
@NAN5 VesdeANNTIhAVIILTNaLFUMANEIsTsHan N ez uSnu lnadeaune
L= d‘ = Y] 4
nraiul vazimsazaduved lulasoulia1 22.14  uaz 1041 wangasuAenaAs
ANAIAL

1 @

o A v A ) Y A 1 dg‘ A I 1
ﬂ'\iﬂiJ‘W“Iff!“ViﬁT]JWuﬂUTQﬁQUQﬂWMﬁ“lMG}fHQQTQﬂ vunaunuaziasuanwduih

U

A T

a 9 =t Ioa =\ u:'s} 1 @ 1 A o
aunga Tasnudunrariuihvwaesgluthavngaieslundulunilasguaiodie twug
Y a tg [ = v Afo a d‘ d' A [
"l,aJ1J"m1JmjWu‘1/1mmummwmmmwuﬂmmu 39 FUA NWUUINNTAAND nondaevidn
A o = v A I A Ao = a ) a v A
ﬂu(luﬁ\iﬂﬂJW%QWﬁ”ﬁJWHﬂL‘]J‘L!ﬂHVIﬂJﬂ’J"I?Jﬁ thunananInmMsaaIefIve I ueall
a ng = a ~ asxl o 1 v v oA a Jd A
wuwwﬂwﬁu B u1n ”lmmsammamumuﬂﬂu%u B ﬂﬂagiuauﬂuaumﬂm%aﬁ un3
a S o 1 9 1 (a £ £ oa A [l Y A
TLANVIIDUNTYIAYADUVINNIN Lm11‘]J31I"I‘EL!‘]J5SEJ1'[',11ﬂi\iﬂuﬂﬂl@ﬂﬂWﬂU!ﬂnq\iﬂﬂgiﬂmﬂﬂﬂ
I Aa dy [ [~ a [ a qﬂjl = ] ° o
L‘]J‘L!WL!L‘L!f]‘ViEJT]Jﬁ?ﬂiﬁ@tﬂﬂ“ﬂﬂﬂﬂi’!ﬂﬂﬂﬂi?ﬂ AUTUVUIANURUIUUA NN Auus
J @ J a I (% J @ a
T¥HMIN 0.61-0.71 LiJﬂﬂ%ﬂﬁll/@,ﬂUWﬁﬂliJﬁi ﬂulﬂuﬂiﬂi}@ﬁﬂ1 pH Nullﬂi 3.93-4.23 ﬂill'lm‘ﬁﬂﬂ
A Y PR A o Y 1 o ~ ~ A A
psnanaladiulvgfnid laun Weaeda Tnunadou unadouuazunniiFeoy n3
a A v a o A v A (A a A W :/1
azauvesdunssiaguaz lulasnuluaudiauisnraruiuililsnags dunieingludu

a K 4 A A o J = 09/’ [
ﬂuaﬂwmmmuﬂimm 309.81 UNZNITN/LINAT uazu”luimmumwm 240 1WUngnNIy/

%
NI



Thesis Title Plant Communities and Soil Characteristics of Upper Montane Forest in

Doi Inthanon National Park, Chiang Mai Province

Author Mr. Kittipong Timpan

Degree Master of Science (Agriculture) Soil Science

Thesis Advisory Committee

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

The research on ecosystems of upper montane forest (UMF) in Doi Inthanon national
park, Chiang Mai province, was carried out in Keaw Mae Pan area involving plant species
diversity, soil characteristics, and succession of Rhododendron community by UMF. Sampling
areas included two sites, nearby Rhododendron community (site 1) and Keaw Mae Pan nature
trial (site 2). One plot with 40 x 40 m divided into 16, 10 x 10 m subplots. Soil sampling was
taken in three pits at upper, middle and lower slopes. Another plot with 100 x 100 m in size
divided into 100, 10 x 10 m subplots inside, was used for site 2. Soil sampling was taken in three
pits at the ridge and both upper-slope sites. Belt transect was applied for the study on succession
of Rhododendron community by UMF in site 1 with 40 x 140 m in size (divided into 14, 40 x10
m subplots). Soil samples were taken from three pits in Rhododendron community.

In each plot, girth at breast height (1.3 m above ground), height and crown width of all
trees, shrubs and climbers were measured. A soil pit with 1.0 x 1.0 x 1.5 m was made, and
studying soil profile development and soil type. Soil samples were corrected from eight depths;0-
5, 5-10, 10-20, 20-30, 30-40, 40-60, 60-80 and 80-100 cm. The samples were later analyzed for

physical and chemical properties as well as nutrient accumulations.



Totally 40 species in 34 genus and 23 families were found in UMF with two unknown
species including 21 big trees, 4 medium-sized trees, 6 small trees, 5 woody climbers and
5shrubs. The average tree densities in the forest were 603 trees/rai (site 1) and 394 trees/rai (site
2). In site 1, Myrsine semiserrata had the highest IVI (33.19%). The trees of lower indexes were
Eurya acuminata, Myrica esculenta, Rapanea yunnanensis etc. The forest had species diversity
index of 2.91.In site 2, Rapanea yunanensis had the highest importance value index, IVI (9.5%
of all tree species). The trees having lower indexes were Litsea garrettii, Quercus eumorpha,
Acer laurinum, llex umbellulata, etc. The forest had the relatively high species diversity index,
4.21.

The soil had moderately deep derived from gneiss, a metamorphic rocks. It was classified
in Order Inceptisols-Ultisols. Some clay accumulation was observed in subsoils. Topsoils had
very low densities (0.51-1.05 Mg/m3). Soil texture was moderately fine. Topsoils were extremely
acid, pH 3.35-4.73, caused by vary high organic matter and weathering acid rock. The acid
properties resulted in low nutrients availability including extractable P, K, Ca and Mg. The
average amounts of organic matter in one-meter soil profile of UMF nearby Rhododendron
community and Kew Mae Pan nature trail were 452.53 and 497.93 Mg/ha, respectively. The
average amounts of nitrogen in soils of two sites were 10.41 and 22.14 Mg/ha, respectively.

Partial succession was occurred in Rhododendron community, and the community was
changed to be UMF. Thus, few Rhododendron individuals were remained in the forest. There
were 39 trees species in the succession forest, and Myrsine semiserrata was the most abundance.

Soil in Rhododendron community was moderately deep, derived from igneous rocks with
no clay accumulation was observed in B layer, and classified as Order Inceptisols. High
accumulation of organic matter was found, about a half of nearby UMF. It was a coarse-texture
soil, mainly sandy loam. Topsoil had vary low density (0.61-0.71 Mg/mS), and was extremely
acid (pH 3.92-4.23). Extractable nutrients including P, K, Ca and Mg were low contents. The soil
contained large amounts of organic matter and nitrogen in one-meter depth, 309.81 and 2.40

Mg/ha, respectively.



