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ABSTRACT

Study on using community structure of ants to evaluate different land uses was carried
out at Kasetsart University Bangkhen campus, Bangkok. Dry season during March-April 2014
and Rainy season during July-August 2014. The objective was to know diversity index, evenness
index, similarity index, abundance, distribution, occurrence and ants impact for manage different
land uses to reduce danger from ants or reduce problem from ants. Five different land uses
including building, canteen, lawn, tree and concrete areas were selected as study sites. Have two
lines survey were Syrup and Tuna baits (twenty samplings each) were used in each site and put
bait 30 minutes. Number and species of ants in each area. All specimens were collected during
every two weeks for four months.

The results found that nine species nine genera and four subfamilies were identified. The
highest diversity index (1.23) and evenness index (0.44) of ants was building area. The maximal
similarity index was 100 percent including building 1 building 2 canteen indoor footpath. Cluster
Analysis by using species diversity of ants was divided into three groups at 80 percent being
first group was (building area, canteen area and concrete area) second group was (building area,
tree area and lawn area) third group was (lawn area and tree area). Paratrechina longicornis was
collected in all five sites and occurrence both dry season and rain season. The most abundance
of ants were found in build area. The most important of ants divided from effect to human

including human health and nuisance including Solenopsis geminata, Paratrechina longicornis
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and Tapinoma melanocephalum. So, it showed that all land uses affected to abundance only and

it was evaluated that building 2 was dangerous area in Kasetsart University.

Keywords: Ants, terrestrial ant, communities structure, Kasetsart University
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1. ﬁ1ﬁ%ﬁﬂ’lmﬂmﬂﬂmﬂ(ShannomWiener’s
Index) (Wilson, 2000)

2. mdwiianuaiuaue (Evenness index)
(Ludwig and Reynolds, 1988)

3. MAYHAMANUARIBAR (Similarity index)
(Sorensen, 1984)

4. MNMINTZ009UA (Krebs, 1972)

5. MMt NgUeaNn (Occurrence) titoth
WeszauMInumeendunes wuthunaa
HazNURY (Krebs, 1999)

6. MANUINNUIBVDIYTLHNTUA HUWD
Suueiing (#) defudninie (Wiwatwitaya
and Takeda, 2005)

7. W suReusiiauafiniiietiuiia
ﬂ’cjll%ﬁﬂ Tae1435 Cluster Analysis (McCune and
Mefford, 1999)
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Figure 1 Percentage of ants subfamilies in Kasetsart University Bangkhen Campus, Bangkok.
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Table 1 Diversity and Evenness indices of ants in different land uses in Kasetsart University

Bangkhen Campus, Bangkok.

Land uses Species Diversity index (H’) Evenness index (E)
1) Canteen area 4 0.72 0.26
2) Concrete area 4 1.13 0.40
3) Building area 4 1.23 0.44
4) Lawn area 5 1.18 0.42
5) Tree area 6 1.07 0.39

Table 2 Abundance of ants in different land uses in Kasetsart University Bangkhen Campus,

Bangkok.
Abundance
Land uses . .
(ind./ bait trap)
Building 1 22.47
Building 2 17.36
Canteen 1 (Indoor) 17.03
Canteen 2 (Outdoor) 5.85
Recreation 10.47
Lawn with play football 4.72
Tree area without human 4.90
Tree area with human 14.82
Footpath 11.49
Parking 1.93
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Table 3 Similarity index of ants in different land uses in Kasetsart University Bangkhen

Campus, Bangkok.
Sites BD1 BD2 CI Cco RE LP TO TH FO PA
BD1 - 100 100 66.6 88.8 75 60 80 100 85.7
BD2 - - 100 66.6 88.8 75 60 80 100 85.7
CI - - - 66.6 88.8 75 60 80 100 85.7
CO - - - - 57.1 66.6 50 50 66.6 80
RE - - - - - 66.6 54.5 72.7 88.8 75
LP - - - - - - 60 60 75 57.1
TO - - - - - - - 66.6 60 66.6
TH - - - - - - - - 80 66.6
FO - - - - - - - - - 85.7
PA - - - - - - - - - -
Remarks: BDI = Building 1, BD2 = Building 2, CI = Canteen Indoor, CO = Canteen Outdoor,
RE = Recreation, LP = Lawn with playing football, TO = Tree without human,
TH = Tree with human, FO = Footpath, PA = Parking
Distance (Objective Function)
0.000 0.070 0.139 0.209 0.279
| ———- + + o m——————— o o +
Informatlion remaining (%)
100.000 T75.000 50.000 25.000 0.000
| ——————— +- - - —————————— Fmm————— Fm————— Fm—————— +
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ce l———— |
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Figure 2 Cluster Analysis by using species diversity in different land uses in Kasetsart University

Bangkhen Campus, Bangkok.
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Table 5 Occurrence times of ants in different land uses in Kasetsart University Bangkhen

Campus, Bangkok.
Land uses
Species
BD1 BD2 CI CO RE LP TO TH FO PA
Diacamma vagans - - - - - - 4 - - -
Dolichoderus thoracicus - - - - - - 4 - - -
Meranoplus bicolor - - - - 4 - - - - -
Paratrechina longicornis 8 8 8 8 8 8 8 8 8 8
Pheidole tanjongensis 8 8 8 8 8 8 8 8 8 8
Philidris sp.1 of AMK - - - - - 8 - - - -
Solenopsis geminata 8 8 8 - 8 8 - 8 8 -
Tapinoma melanocephalum 8 8 8 - 8 - 8 8 8 8
7

Tetramorium bicarinatum - -
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Table 6 Ant impacts on human in different land uses in Kasetsart University Bangkhen

Campus, Bangkok.
Species Health Group Nuisance Group  Economic Loss Group

Diacamma vagans 1 0 0
Dolichoderus thoracicus 0 0 1
Meranoplus bicolor 0 | 0
Paratrechina longicornis 0 1 0
Pheidole tanjongensis 0 1 0
Philidris sp.1 of AMK 0 | 0
Solenopsis geminata 1 0 1
Tapinoma melanocephalum 0 1 1
Tetramorium bicarinatum 0 | 0

Total 2 6 3
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ABSTRACT

The objectives of study on distribution and conservation status of Water onion (Crinum
thaianum J. Schulze) in Thailand were to investigated the extent of occurrence and to assess the
conservation status of Crinum thaianum in Thailand according to the [IUCN red list categories and
Criteria version 3.1. The specially explicit distribution model, by Maximum entropy (MaxEnt),
was used to predict its extent in the landscape and geographic information system was employed
to generate the distribution map of Crinum thaianum.

The result revealed that the distribution of Crinum thaianum produced by MaxEnt had
overall prediction accuracy of 94% and its extent of occurrence covered approximately 126 km?.
There were six environment a factors contributing to distribution of Crinum thaianum, including
1) annual precipitation (3,100-3,300 mm.), 2) mean temperature of driest quarter (27.5-28.5°C),
3) maximum temperature of warmest month (33.5-34 °C), 4) elevation above mean sea level
(0-30 m.), 5) soil group (deposition of allvuvium in river levee. Surface soil consisting of loam
or silty sandy loam soil pH of 5.5-6.0 subsoil consisting of clay loam or silty clay loam and pH is
5.5-7.0, 6) landuse type (evergreen forest and partially in agriculture associated with urban area)
According to previous studies and the current research, the distributon of Crinum thaianum is also
continuing decline and shows extreme fluctuation. Therefore, Crinum thaianum is categorized as

endangered status.

Keywords: Crinum thaianum, Water onion, Species distribution Model, Conservation status
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Table 1 The percentage accuracy (%) of the distribution map of Crinum thaianum by MaxEnt model.

The probability distribution of Presence  Absence Total Accuracy
Crinum thaianum P(y) 1) 0) (%)
Probability presence of Crinum thaianum 245 19 264 92.80
P(y)>0.31 (1)
Probability absence of Crinum thaianum 15 262 277 94.58

P(y) <0.31 (0)

Total

260 281 93.72
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Figure 1 The distribution of Crinum thaianum in Thailand by MaxEnt model.
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Figure 2 Relative Percent contribution of ecology variables to Crinum thaianum distribution.
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Figure 3 Response curves showing how each ecology variable affect the MaxEnt prediction.
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ABSTRACT

The study on Pollination Biology of Santisukia kerrii (Barnett & Sandwith) Brummitt
was investigated at Thampet-Thamthong Forest Park, Nakhon Sawan province, during January
2013 to March 2015. Floral biology development of flower and fruit, reproductive systems,
fruit set and reproductive success were objectives. The flowers of S. kerrii generally start early
December to March. Flower buds develop to maturity of inflorescences within four weeks and
non-pollinated flowers fall within three weeks. S. kerrii flower was perfect flower, inflorescence
was a thyrse type. The anthesis began from 04.00 am and peak of blooming at 07.00 am. The
flowers are weakly protandrous. The receptive period of stigma was 3 to 12 hours after anthesis.
The fruit development from flower anthesis to fruits mature took approximately 9 weeks. The
P/O ratio (111.77 + 0.20) was classified as facultative autogamy. Only treatment of cross hand-
pollination and opened-pollination flowers set fruit and reproductive success appears low (0.013).

This results indicates that S. kerrii flowers are self-incompatible and required pollinators.
Keywords: Limestone mountain, Santisukia kerrii Pollination Biology, Pollination,
Reproductive success
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Figure 1 Floral Diagram of Santisukia kerrii (Barnett & Sandwith) Brummitt.
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Figure 2 Characteristic of Santisukia kerrii (Barnett & Sandwith) Brummitt flowers

A) side view, B) top view.
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Figure 3 Scanning electron micrographs (SEM) of Santisukia kerrii (Barnett & Sandwith)
Brummitt A) Pollen, B) Exine of pollen.
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Figure 4 Stages of fruit development of Santisukia kerrii (Barnett & Sandwith) Brummitt
Stages 1-5 (A, B, C, D, E) and dry dehiscent fruit (F).
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Table 1 Fruit set (2 weeks after flowering) of Santisukia kerrii (Barnett & Sandwith) Brummitt.

Number of number of % fruit set SE
Treatment .
flowers observed fruits
Opened-pollination 330 16 4.85 0.31
Controlled-pollination 433 0 0 0
Cross hand-pollination 110 83 75.45 0.27
Self hand-pollination 100 0 0 0
Total 973 99 10.17 1.49

o < A d .
ANNFUTAVBIMITUNUE (Reproductive
success)

a d 0o & A Y4
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uadudgvannsoiann lfuwdeiauysalld

Table 2 Reproductive success of five trees of Santisukia kerrii (Barnett & Sandwith) Brummitt.

number of number of number of number of
Tree no. florets/inflo. fruit/inflo. Fr/FI  ovules/floret seeds/fruit S/O0 RS
(FL) (Fr) ()] )
1 46.6 £9.64 0.8+£0.33 0.017 180 + 3.50 102.75 + 5.68 0.57 0.010
2 33.9+4.68 0.7+£0.33  0.021 184 + 6.00 105.00 £ 15.18 0.57 0.012
3 49.2 £7.67 1.0£030 0.020 176=+10.50 90.50 £6.76 0.51 0.010
4 24.1 +£3.40 0.7£0.30 0.029 170 +2.00 105.75 + 4.46 0.62 0.018
5 33.7+9.29 0.8+£0.29 0.024 189 £ 2.00 103.00 £ 10.08 0.54 0.013
Avg. 37.5+1.46 0.8+£0.04 0.022 180 +2.33 101.40 +3.90 0.56 0.013
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ABSTRACT

The family Leguminosae distributed throughout Thailand. Some tree species can grow
in drought tolerance, wide ranges of soils. Many species are valuable timber. This study focus
on the anatomical characters of 6 indigenous tree species in Subfamily Papilionoideae such as,
Dalbergia cultrata Graham ex Benth., Dalbergia nigrescens Kurz, Millettia brandisiana Kurz,
Millettia leucantha var. buteoides Kurz, Pterocarpus indicus Willd. and Pterocarpus macrocarpus
Kurz that collected from Nakhon Ratchasima, Sa Kaeo and Chon Buri provinces. The woods
were cut by sliding microtome and maceration techniques. The wood specimens were examined
under light microscope (LM) and scanning electron microscope (SEM).

The dominant anatomical characteristics of them showed the color of heartwood is
reddish-brown to purplish-brown. Wood surface is rather luster. Vessels diffuse with solitary and
multiple of 2-3 types except P. indicus. Intervessel pits arrange alternately except M. leucantha.
Axial parenchyma appear in paratracheal, bands, aliform, wing-aliform and vasicentric types.
Prismatic crystals present in strand parenchyma chambered. The thickness of fibre wall is 5.3-3.5
um. Rays are uniseriate and 1-3 rows. Ripple marks distinct except P. indicus. As the result, 2
timbers of D. cultrata and M. brandisiana are suitable for hard construction while M. leucantha,
D. nigrescens and P. macrocarpus are suitable for interior decoration and furniture compartments.

P. indicus wood can apply as wood substitute materials.

Keywords: Papilionoideae, wood, wood anatomy



M5ATIUAAAT 35 (2) : 32-40 (2559) 33

w |}
UNNNED
Yy du A ' o A P ' ] A Y9 A ]
Ifidurdialimsumnsnszarenilszma edilianunumuasanimnadouiuiuduazinig 1
a a g P a =2 av qyd = o a sldy A
Tuaunnanmw naeriailuldiiamanssgns msAneiseilidumsAnydnyazneneiniaves Iinwiio
v Y
29f7 NAes1sg (Leguminosae-Papilionoideac) $1131 6 ¥iia &R nsginMe (Dalbergia cultrata
Y
Graham ex Benth.) RUIU (Dalbergia nigrescens Kurz) AFTNIUY (Millettia brandisiana Kurz) 91535 (Millettia
leucantha var. buteoides Kurz) ﬂszgiﬂ’m (Pterocarpus indicus Willd.) !L’d%‘ﬂi%@:‘ﬂW (Pterocarpus macrocarpus
A Qo v o a v A A A yoy " 2 gy an
Kurz) iinudied1ananisiauassadu aszuda uazyays wieuile Ifdregunsalhudulduasnssuis
MIurge Anrundesganseninuyfiaunzndesganssmisanasounuudednsia
Y ' Yy o PR v Ay vaa S 2 oo ' ' Yy o
anvauziauve liedn wddestszq e I dhmaunuuas Dedhmaunuine aeudiaduiuam
v [ ¥
nAANUUNTZe WuNInda heazuda endulszgiihn vumisnmsanuseadlve sy Feeadau
Vv
onAUEST (M. leucantha) M5 unsnanusaamdinauutoy Un Unde tazuuufanunasanediu wunan
sifSaumelumadnussininen mivsadidulolinnumueglugies.3-3.5luasewsdwn 2 uuy Tdun
4 = 4 Jd I 3 9 1Y . . aw dy
(38003087 1azisd 1-3 1021585 suTlusu enduilszginu (P. indicus) 1INHANIING NTENVIANG (D. cultrata)
Y v
WaznIENY (M. brandisiana) Wiz msununead s Tuvaehass (M. leucantha) RUIU (D. nigrescens)
uazalszqih (P. macrocarpus) mmngdmSunuanuasnioTunazosines Tilszqihu (P. indicus) amnso
3 o
Uszgndifludagnaunu'ld

k4

o o W Ll 1 A 9 a dy 9
AaInY: ’J\iﬂﬂ@ﬁlﬂi%ﬂ!uaqu fﬂfJ’Jﬂ1ﬂ!fL!E]blll

2 _.9 ' '
AU Mimosoideae) Llaxﬂﬁﬁﬂﬂﬂﬂizﬁ (Leguminosae-

Y& 9F (Leguminosae) finrwddiay Papilionoideae) U 1auau1¥n Uszua 95 ana

Tueadmnssuth i e Sons Sueencegd Tay wunszne ldmlsamalne sondanuedeas ueen

Y ORI 7 A moald 2ddesrlsgilanyme dde Tu T 1ddugn
mwz Iuzawaz 1ilszg Huldiuioweing g ¢ ! !
' v 9 v J A NYY a & a '
finnuddymassuginndifedlddn falund I ioniad wie 1fdu aeniizuuummeiGond

Y . 5
YSinuwananeonnnthuazyamidiosn 110518411 11/a0n7 (papilionaceous) ADNANYTAINA AT

Y 9 1 I~ 1 '
mseaeen linounas Ifulss1 143l 2554 veansw AmIe dnannilurensniuurensz oz (raceme)

Aamns sz 1segiiyammadaenn 34,540,630 NAVIAEY 5 NAY WeuAANULNEIU NADABN 5 NAL

VN (Thai Customs Department, 2011) ﬁ}?ﬂlﬁﬂﬁqﬂ

ﬁﬂﬁ)ﬁ?ﬁﬂ31u1461ﬂﬂa?ﬂﬂlf)\1“ﬁﬁﬂ HazlinInszae

o o Y a o A ys g =
NUFTDYWNINUIN ﬂﬂﬂ\?ﬁﬂ’lﬂ"]ﬂ!ﬂlﬂuquiﬁﬁj QN

a

Wuwssa lfgamimnldlse Tomiuniigaiaduiia

Y Jo o 3 I .
IliJ’Nﬂﬂ’Jmlﬂiﬂm!mﬂlﬂu’Nﬁﬂﬂﬁl(subfamlly)
o1 1 o1 o
3 NAYDY ”lsgfuﬂ NAYDYTIYNNY (Leguminosae-

. . . g a .
Caesalpinioideae) WNAIDYNTEOU (Leguminosae-

navaenduuuiving najiseninaunans (standard)
TagTounauasnilide nauaenduinag 2 nau Fenh
2 19 . = k4 =2 A a o
NAURTN (wing) navaenauluga 2 ndu iroudany
1< ~ 1 = 1 ~
iWugiiease Foninaugais (keel) nasmedl
4 a g !
10 tners 1¥ouAMuNguIAYI (monadelphous) 13D
IouAANUEDINGN (diadelphous) Inerstneiiiodsala

1 A a a J ]
DYMUDWANAL U 1 ATTIWA (carpel) 1 ¥D (locule)



34 Thai J. For. 35 (2) : 32-40 (2016)

MFI5389NAUTUALUIAYY (marginal placentation)
2 o o o ' <
wa W uHALVE) (legume) V19n59 liuan n3eilu
Hnindo (loment) (Chayamarit, 1998)
o a 1 § o
m3th 1711 Regaamniige Suilu
9 a vAa dy Y £ 1 o
dosnnsannnautiaveutio 1 suiluauddny
=

o

! Y a o J 9t Aa
i ldwdaduainn ldiiguamnaassaiuni
v 9 v ' v A gy
Aoams lumsldauduae demauaninldag
a o I | dy ER) = 1
wianuaadnlsznouiluile Iddoufinnunandrs
muludmaiia v 3151 nagmsiesdiveusad
(Desch and Dinwoodie, 1996; Lewin and Goldstein,
1991) Bowyer et al. (2003) WUIANHYULNNMYINA
A vy y A WY Y o v o ¢
iie Ifuonanldszywiald1aud delianuduiug
y @ wa os: aa d
medesnunuaua ldnadumenmuazduiland
w0918 dawanomsih 181U 4o 9gndoumunzan
fulszinnvesau naziverminyanves dunesiia
{ ] o °
nanwudwsanumud TWgmildiszgnd 14
lugaamnssumsnan lduiunig (veneer) 1ion
(plywood) Tlsznou (composite lumber) WanEoLaY
k4 4
A52AY (pulp and paper) LAZIFOINGY (fuel) ALY
oY QYR Y Y A a
msth il 199sdeideyamariisznoumsiinsan
A QoMY a o o 9 ' A
o lw Idwansmainin ldnlyan ez innunenu
<3 o a A YL I 9
uaus e anvaznemeInaveie I Juiludeya
o v A 9 A ) o a A o
dnguiiesdu Nezldlsznoumsaaduiionsih
a g 1
181N Aas: Temiadgegalunugaamnssy
P) ' 9 ANYoe v Y YA
Wilszinnann nazldluanssysiald dwmsodmdhn
a o U
asigni 1 ldedegndea
o Y Ju o A 4
anwddues et inmsdisaeiiui
9 @ = A
wdnnumaez Tusenieunilovelszme lng
Ao o 9y A
imstamsgluuuszuvmnbas wo'ldidun
{ A ' g o A
yrulgn Bluiundmlugiinldlszsmedn
o A ' Y 7
Tdvanlgnldun Tdaednuaz liederaun
(Dipterocarpaceae) hlﬁﬁﬂgﬂﬁﬂﬂi%&ﬁ@miﬁﬂﬁ‘%}]ﬁ
wau waziily Imstgnuziiag tazuzauie

4 4
V3 Taawa sausiagnian 13u5Taalunazaen

J ' a

v A [~ 1
Tuvesiirlurednrngnasauduiluilounuidn
A i a A2 g 9
iuaNgaNauyssivesay Tuvazinai el
A9 A A Y Ay YA o
dudumaiiiegndauas n ldndasonuiaiuio
° % & a o
uhhflugemameduluasuSou (Pham er al.,
2005) disunuITelualszma Fifanou ef al.

Y v 1
2011) @152 I nuthuluiiuniunyasveuiio

. o a A I Y
Benin aziuanveaanin wuiyludnd ldun
Afzelia africana, Daniella oliveri, Burkea africana,
Pterocarpus erinaceus Wa& Tamarindus indica i

o g A Ao b
wilgnuazeysnd Bluiuiivhmsinasvessnithu
T I d a
Tl i lumsneats tuim¥emds aziivervns
Wy luszuuINAYATEITI0aALTINAAUTEHINMS
FA

[ ° d v o 1 1 a
oysny uagmath I 19se Tend Wedssedaasy
annadeulivuizauaemsnsyuniyyia
4 1 1< 1 =
o Tulsunldiluedad

= = a s .
MQWUﬁﬂ‘mmmﬂWﬂVluiﬂﬂ Soerianegara
@ a 4
and Lemmens (1994) 718148y neInia lied
0 a 0 Afzelia, Dalbergia, Dialium, Pterocarpus
Vv v '
uaz Sindora Matidoyananayaniulyiliiia
a = @ = Y :/} 9
massygnaveuFons Jusennosldmniu 1d
VUNGUUMITLYTNHULINSITSAVANA (genus) Tu

Ay g a A A o
vaugh linudosmaesiannuludszmalnedeng
lil@timsanun

@ s Au A = @
FagilszasamsIteiveAn AN EMLNI

a K yod a J o R '
meimaveuile ldiuiesluiedn nddeslszg
o a 1 4
$1u2u 6 Wil rundosganssainuuldues uag

9

ndpaganssmisaAAseLIIUADINTIA 1WAl
= o ~ ~

wiihuilseTeninegaavnssu Tl uazdiinihnly

a S Y
MsasIvngan g

¢ an
gunsainazisms

Y
i lfded1eluneddostseq (Leguminosac-

Y
Papilionoideae) 6 ¥ 1aLA nTEHVIANG (Dalbergia



M5ATIUAAAT 35 (2) : 32-40 (2559) 35

cultrata Graham ex Benth.) RUIU (Dalbergia nigrescens
E
Kurz) AFTAIU (Millettia brandisiana Kurz) 8159
'Y
(Millettia leucantha var buteoides Kurz) ﬂi%ﬂ‘l”u
(Pterocarpus indicus Willd.) ﬂ‘iz?j‘ﬂ1 (Pterocarpus
macrocarpus Kurz) $IU5INNIINIAUATIIFTN
dszuia wagrays asaeumMsszyrians lu
a wva a a o
Wosliiamseynsuisuily madmnwgnumans
a o a @ o
AULINGIFNTNT UHIINGIDUNBATAEAS LlazNey
@ 1 a an [ o an
A106191uMsszYFIaNNNNSAUNNYATUET N5
v
a v A Jq I ¥
Jmsnas aaru 117 1dvua 0.5 x 0.5 x 2.0
FUANAT NAIUNTNAA (transverse) A1UTUR e
. Y o . 4 g y
(tangential) HALAUSAY (radial) WU AT OIAY
<3 . g . ' .
WHuavune dae sliding microtome 31 American
Optical Company Model 860 Ser No. 17066 71714
v
Y o v °
sz 20-40 luasen udnirlldend aah
A A a s 2 v
ponNBEoazAnUUnTEINg lag U ldvua
I ) [ 1
ani hlusgeTaomsduluasazatonausznin
o d an @ 1
lalasnunleseenladnunsnessan sasraiu 1:1
dy A @ Y o 9 A KR 3’
witeeusneaniniu ah ludeud deieen
dy d’ a 14 a
NAHoUaLAZAAUUNIZING Jad MNNTTHITUB
A = ] 9 o
Kermanee (2008) WBANHINIUNADIIANTTAULULY
v . . ! . .

41164 (light microscope) U Zeiss Axioskop 2 plus
Q/ Jd an
uagtiuiinnmaleyaglnsaitionInszuuaAlnea

£
U Zeiss Axio Cam MRe foe19%u lfionau vas

= o A A a ' .
ANUIDDNIINIUDLIYD qulﬂﬁﬂUuLLWU'ﬂQ (aluminum

stub) ¥ 1¥ Lt @ undoudae gold-palladium mixture
i lidnurundesganssmisiannseunuudes
319 (SEM) U JEOL (JSM-35CF) tiufinanbme
muimanmie ¥ azussceanYUEAY Wheeler

and Gasson (1989)

NanazIa15al

@ a dy 9 :/‘ a 4

ﬂﬂ‘]&lmg‘VINﬂTEJ'JﬂWﬂLUBUbJTN 6 BUA Glu’Nﬁ
' ' . . . A =
ﬂ@ﬂﬂiz@‘ (Leguminosae-Papilionoideae) tNaFANHY
iundesgansseniuuylfuas uazndosganssend

4 1
amﬂﬂﬁ@uuﬂﬂﬁﬂﬂﬂi'@ WU31ﬁﬁQﬁ'JUﬁLWﬁﬂu LHag
AUNLANANNY (Table 1) aNYULIAY LLAZANHUY
~ ' Aq Yo a RS A
1/]!mﬂ@]”ﬁ‘lﬂ\iﬂﬁzﬂ?ﬁﬂi%ﬂﬂ?}ﬂ')‘ﬁ']ulu@ﬂumﬁ 6 FUA
Y 1 o & o o .

1Aun 1585 st udu (storied rays) Wunauuaitaye
(regulate storied rays ) (Figure 1a) wazuuy ldainave
(irregulate storied rays) (Figure 1b) M3i5esveasoan
VUIALHA (intervassel pit arrangement) 1Az
Tyt (vesture pit) (Figure lc, 1i) WIS UNIAD
WUSIAV MV ULD (paratracheal parenchyma bands)
(Figure 1d) W1sun sAanusanuuuLiln (paratracheal
parenchyma aliform) uazilnee (winged-aliform)
(Figure le) M315e9v03e1sau Uy 19 (vessels in radial
multiples) (Figure 1f) Wﬁﬂgﬂﬂ?ﬁdﬁ U (prismatic crystals)
TumnseAnamen (Figure 1g) ensazavinulundya

(deposits) (Figure 1h)



: 32-40 (2016)

.For.35(2)

Thai

36

pau10)s Afre[n3arin

poLI0)s Ajren3an

pauols Ae1 [[e

pouIo)s Aex [[e

pou0)s Ajren3aL

pau10)s AfTe[n3arin

2IMJoNIs paLIos

juasaxd juasaxd juasaxd juasaxd juasaxd juasaxd s[eisA1o onjewstd
paInysoA paInysoA paoInysoa paInysoA poInysoA paInysoA arnyxode jid
ojeuId)E ojeuId)e onsoddo ojeuId)e djeuId)e ojeuId) R syd [9sSoAIOIUT
LY FyI1C CTEFILYS S'vF+99°8¢C 9CF6'6C SF99°CC €1 F888I mpim Aex
Lyl Fr vl L9 F9°8S¢ €01 FT 861 ¢S F79°891 LTF T 91 0CF9¢°CII W31oy Ael
MOI ¢-T MOI ¢-T MOI ¢-T MOIZ-T MOI | MOI ¢-T sIoquInu [0 Aex
9CI ¥ 06 IPCFSI1TT 8TT T LEY 7€ F 8¢€6 99 ¥ TI8 CITF PS8 y)3us[ 21qY
I'oFIv CCO0Fo6S°E CIFLTY SY0FTES 810 F88'¢ oFs SSOUIIY) [[em IqL
wIojIe-Suim OLIJUSDISBA spueq spueq wIojIe-Surm Spueq MOIIBU [eayoenered
juasaxd juasaxd juasaxd juasaxd juasqe juasaxd syisodop
0T+ 8CI CI'8 F001 CTF OV 87 F SO1 16 FLII I'LFO0II () [9SSIA
960 FST6 [€TF €€Vl 6'1F8CY S6TFVE LT'TF8S LYTF98 WIW/STOSS9A
oidnnu pue Areyrjos  opdnnuw [erper  ojdnnw pue Areyrjos ojdnnuw pue Arejjos o[dinw pue Areyrjos sjdnnuw pue Arejjos s3urdnoi3 [assoa
osnyIp osnyjIp oSnYYIp osnyyIp osnjjIp ISTJIp Aysoxod
paooIaUI pasjooIoul Jy3rens 1ySrens JySrens ySrens ureid
1ounsIp JounsIp ounsIp 10unsIpur jounsIpul ounsIput Suwr pmor3
sndivoo1ovm snotpul DYIUDIND] "I pUDISIPUDAG "I SU23S2451U “(q vInAnd q

‘puefrey ], ur seaprouorfideJ-oesourunga] 9 JO SONSLIOBIRYD POOA\ T d[qeL



M5ATIUAAAT 35 (2) : 32-40 (2559) 37

= i6mm  EHT=10

Figure 1 a) A tangential section of wood showing all ray storied in Millettia leucantha.

b) A tangential section of wood showing irregularly storied in Dalbergia nigrescens.

¢) A SEM micrograph of vessel showing vestured pits in Pterocarpus macrocarpus.

d) A transverse section of M. leucantha showing paratracheal bands parenchyma.

e) A transverse section of P. macrocarpus showing paratracheal wing-aliform
parenchyma.

f) A transverse section of P. indicus showing radial multiple vessels.

g) A SEM micrograph showing prismatic crystals in chambered axial parenchyma
cells (arrow).

h) A SEM micrograph showing gummy deposits filled in vessel (arrow).

1) Macerated cells showing fibre and vessel (arrow).
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ABSTRACT

Thep tharo (Cinnamomum porrectum (Roxb.) Kosterm.) is a medicinal and aromatic
tree mostly distributed throughout southern Thailand. The utilization of this species is wood
products, essential oil, and medicinal products. Currently, the population in natural habitat has
been greatly reduced. Therefore the replanting should be promoted. In the process of replanting
and tree improvement program, plus tree selection is one of the most important factors that must
be considered. The objectives of this study were to set up plus tree selection criteria and to
select Thep tharo plus trees for seed and seedling production. The selection was carried out in
natural stand at Nirotrangsri Temple, Thai Mueang District, Phangnga Province. The combined
10 criteria of wood productivity and pharmaceutical purposes, including total height, diameter at
breast height, clear bole, stem straightness, stem borer, bark thickness, crown density, essential
oil content, active compound content and biological activity, were used as plus tree selection
criteria. According to these criteria, 10 plus trees were selected from the study site and can be
used as seed and seedling source for replanting in natural forest and plantation. Moreover, these

plus trees are available for further tree improvement program.
Keywords: Thep tharo, Cinnamomum porrectum, plus tree selection, Phangnga province
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Table 1 Relative weighting score for each criterion for selection Cinnamomum porrectum plus
tree using paired comparison method

i

TH DBH CB SS

SB BT CD EC AC BA

Total height (TH) 0 1 1 1 0 0 0 0 0 0
Diameter at breast height (DBH) -1 0 -1 0 0 -1 -1 0 0 0
Clear bole (CB) -1 1 0 1 0o -1 -1 0 0 0
Stem straightness (SS) -1 0 -1 0 0 -1 -1 0 0 0
Stem borer (SB) 0 0 0 0 0 1 1 1 1
Bark thickness (BT) 0 1 1 1 -1 0 0 1 1 1
. Crown density (CD) 0 1 1 1 -1 0 0 1 1 1
! Essential oil content (EC) 0 0 0 0o -1 -1 -1 0 1 1
Active compound content (AC) 0 0 0 0o -1 -1 -1 -1 0 1
Biological activity (BA) 0 0 0 0o -1 -1 -1 -1 -1 0
S =LA, -3 4 1 4 -5 5 -5 3 5
F 9 9 9 9 9 9 9 9 9
S;+F 6 13 10 13 4 4 4 10 12 14
Relative weight (%) 7 14 11 14 4 4 4 11 13 16
S +F v v
%Relative weight = m ]XIOO JumsanpnsaiilidnyasFalsnasiuim
e 6 dnvay laun mmqaﬁywm (total height; TH)
F = |Tx(n-1) R
. YUIAULTUNTUAUINDIUWIDN (diameter at breast
When |7] = the absolute value of the highest N

possible score
n = number of criteria
A PR o w ' o
o lamazuuunnuding lunaaganbagy
v Vo Aq ¥ & 7 v A
1d) wusanvaenlwwnusn lunsaaaenoen
| o a a . . . @
uanyui¥IUTunn (quantitative trait) AL 8 NHUE
1H9A NN (qualitative trait) tNONINTUUIAIAZIUY

o o & ! "o
mmmﬂiyaamﬂumaﬂmuuaaﬂ“lmmaxaﬂymz

height; DBH) YSnanhiunewszme (essential oil
content; EC) ﬂ?ﬂJWmﬁ‘ﬁﬁWﬁﬂJ (active compound
content; AC) ANUrUIaeN (bark thickness; BT)
uaxqﬁ(mn%mw (biological activity; BA) 11
udazanyazIIMInsmazuuuanuddgesniy
Frenzuuudosa 3T m3iszundinein Mishra

(2009) '1dWagy Table 2
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Table 2 The ranking score interval for quantitative characters of Cinnamomum porrectum.

Maximum score . % Superiority of each tree
Criteria (% relative Rar‘nklng seore over average of
weight) interval comparative trees
Total height (TH) 7 0 Less than -15
(m) 1 -15t0 0
3 1to15
5 16 to 30
7 More than 30
Diameter at breast height (DBH) 14 2 Less than -15
(cm) 5 -15t0 0
8 1to15
11 16 to 30
14 More than 30
Bark thickness (BT) 4 0 Less than -15
(cm) 1 -15t0 0
2 1to 15
3 16 to 30
4 More than 30
Essential oil content (EC) 11 3 Less than -15
(%) 5 -15t0 0
7 l1to 15
9 16 to 30
11 More than 30
Active compound content (AC) 13 1 Less than -15
(%) 4 -15t0 0
7 1to 15
10 16 to 30
13 More than 30
Biological activity (BA) 16 4 Less than -15
(mg/ml) 7 -15t0 0
10 1to15
13 16 to 30
16 More than 30
AMTVANHULIFINUNNHINTANINANYUE M3191291818818 1 (stem borer; SB) tag AN
fidanaiuldvosdull #di 4 dnwaz 18ud anw WUWHUYBUTOUYDA (crown density; CD) Taguaaz
1a1v99§1du (clear bole; CB) ANUATIVOITIAY Snvaziimsnismazuuuanudinyeeniiugig

10 IAuAUDea18413 (stem straightness; SS) 304308 AZLUUGDYAN Table 3 LA Figure 1-4
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Table 3 The ranking score interval for qualitative characters of Cinnamomum porrectum.

Maximum Ranking
Criteria © /os:;)l:letive score interval Characters
weight)
Clear bole (CB) 11 Branching in 1% quarter of stem
Points depend upon first-order Branching in 2" quarter of stem
branch (fii?ime.ter >173 of adj a(.:ent Branching in 3" quarter of stem
stem) originating from the main
stem 11 Branching in 4% quarter of stem
Stem straightness (SS) 14 Not vertical, >4 bends
Points depend upon vertical Roughly vertical, 3-4 bends
and stem straightness 10 Roughly vertical, 1-2 bends
14 Completely vertical and straight
Stem borer (SB) 1 More than 4 holes
Points depend upon number of 2 3-4 holes
hole caused by stem borer 3 1-2 holes
4 No hole
Crown density (CD) 4 1 Low dense
Points depend upon density and 2 Medium dense
regular of foliage 3 Dense and irregular
4 Dense and regular

Figure 1 Scoring of clear bole of Cinnamomum porrectum.
(A) > % of stem length = 11
=5

(C) % of stem length

(B) % of stem length =8
(D) Y of stem length = 2

47
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Figure 2 Scoring of stem straightness of Cinnamomum porrectum.
(A) Straight =14  (B) -2 bends =10
(C)3-4bends =6 (D) >4 bends =2

Figure 3 Stem of Cinnamomum porrectum damaged by stem borer.
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Figure 4 Scoring of crown density of Cinnamomum porrectum.

(A) Dense and regular =4
(C) Medium dense =2
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ABSTRACT

Growth, biomass and nutrient of acacia hybrid clones planted in Sa Kaeo province was
conducted by using randomized complete block design (RCBD) in 4 years old acacia hybrid
clones. The spacing of tree planting was 3x3 m with 4 blocks. Each block consisted of 6 clones,
ie., 1,3,5, 14, 18 and 19. Each clone planted 24 trees.

The result showed that diameter at ground level, DBH and total height were highest in
clone 14 and were lowest in clone 18. Survival rates of clone 3, 5 and 14 were highest and were
lowest in clone 18 and 19. Aboveground biomass of clone 1 was highest (76.22 t ha'!) and clone
18 was lowest (18.88 t ha'!). Calcium cententrations of stem and branch were highest followed by
nitrogen, potassium and phosphorus but magnesium of those were lowest. Meanwhile, leaf had
highest in calcium concentration followed by nitrogen, potassium and magnesium but phosphorus
in that was lowest.

Nutrient accumulation in stem and branch had the same trend. Calcium was highest
followed by nitrogen, potassium and phosphorus but magnesium of those was lowest. While,
leaf had highest the calcium accumulation followed by nitrogen, potassium, magnesium and

phosphorus.

Keywords: growth, biomass, nutrient content, clone, acacia hybrid, Sa Kaeo
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Table 1 Clone details of 6 acacia hybrid clones.
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(Division of Soil Survey and Soil Resources

Research, Land Development Department, 2015)
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248 1dun enedu 1,3, 5, 14, 18 uaz 19 da5 18021980
11 Table 1

Code No. Clone ID Female Parent Male Parent
1 1/1/11 NT1 QLDI1
3 1/1/16 NT2 AM
5 13/8/7 PNG1 QLD2
14 29/16/24 QLD1 QLD3
18 32/18/24 QLD2 NT3
19 33/19/9 QLD2 PNG1

Remarks: NT = Northern Territories, QLD = Queensland, PNG = Papua New Guinea,

AM = Acacia mangium
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Table 2 Growth of 6 acacia hybrid clones.

: 54-65 (2016)

Clones D, (¢cm) DBH (cm) Height (m) Survival rate (%)
1 13.90+1.39b¢ 10.46+1.26% 10.73+0.36%° 91.67+9.62
3 12.51+0.52¢ 9.78+0.64° 10.35+0.65¢ 100.00+0.00
5 14.25+0.86° 10.89+0.592b 11.30+0.46% 100.00+0.00
14 15.52+1.092 11.34+0.62? 11.84+0.632 100.00+0.00
18 10.69+1.344 7.57+0.75¢ 9.05+0.834 87.50+25.00
19 12.36+0.57¢ 9.87+0.55° 10.25+0.60°¢ 87.50+15.96

F-value 11.18** 11.71%* 10.13**

Remark: ** = highly significant difference (p<0.01)
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Table 3 Allometric equations of 6 acacia hybrid clones.

Clones Equation R?
1 Ws =0.0685(DBH?H)-8197 0.9299
Wb = 0.0006(D,2H)' 362! 0.8181
W1 =0.0007(DBH2H)!-2106 0.8499
3 Ws = 0.2317(DBHZH)?-6669 0.9373
Wb = 0.0078(DBH2H)!0203 0.7039
W1 = 0.0039(D2H) 947 0.7600
5 Ws = 0.0022(DBH2H)! 3129 0.9292
Wb = 0.0032(DBH?H)!-125° 0.9084
W1 = 0.0239(DBH?2H)?-689 0.9824
14 Ws = 0.0031(DBH2H)' 254 0.9425
Wb = 0.0004(DBH2H)! 4003 0.7747
W1=0.0001(DBHZH)'-3833 0.7731
18 Ws = 0.0218(DBHZH)!-0008 0.9951
Wb = 0.0002(DBH2H)! 4792 0.9413
W1 = 0.0061(DBH2H)"84% 0.8329
19 Ws = 1.1664(DBH2H)?4016 0.8480
Wb = 0.0030(DBHZH)'-186! 0.8296
W1 =0.0195(DBH2H)?7340 0.7501

Remarks:W_ = stem biomass (kg), W,

= branch biomass (kg), W, = leaf biomass (kg),

DBH = diameter at breast height (cm), H = total height (m), R? = coefficient of determination
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Table 4 Aboveground biomass (t ha!) of 6 acacia hybrid clones.

clones Stem Branch Leaf Total
1 35.16+6.172b 35.08+7.972 5.98+0.85% 76.22+14.952
3 26.55+1.80b¢ 10.31+1.25Y 5.04+0.592 41.9043.20b¢
5 33.71+7.06% 12.60+2.34b 3.99+0.53b 50.30+9.93bc
14 38.61+8.262 14.75+3.47° 3.25+0.76° 56.61+12.520
18 14.28+4.494 3.12+0.93¢ 1.48+0.47¢ 18.88+5.904
19 19.73+4.63¢d 12.30+2.86° 3.3340.74° 35.36+8.12¢

F-value 10.84%%* 30.33%%* 21.67%* 15.54%*

Remark: " = highly significant difference (p<0.01)
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\ < a Y 9 A
afm"lsnmmJimmmmmmummmimmiauq

AN Y Yy 9 ' o Y A o
nlylananludnadu udiuvesdrdu fauaz 1 1

9 w a
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(Table 5)

Table 5 Nutrient concentration (% dry weight) of 6 acacia hybrid clones.

Parts Clones N P K Ca Mg
0.46+0.0820 0.08+0.03 0.10+0.03 0.52+0.12>  0.02+0.01°
3 0.67+0.152 0.08+0.03 0.18+0.04 0.91+0.13>  0.04+0.02%°
St 5 0.49+0.2420 0.06+0.04 0.17+0.13 1.70+1.83%®  0.06+0.032
em
14 0.26+0.03° 0.15+0.18 0.10+0.01 3.05+1.78*  0.04+0.00%°
18 0.4140.06° 0.09+0.02 0.14+0.04 0.75+0.20°  0.05+0.01%°
19 0.47+0.2320 0.08+0.03 0.20+0.09 1.35+1.00P 0.06+0.022
F-value 3.48% 0.70" 1.92m 3.37*% 2.69%
1.03£0.15 0.12+0.04 0.29+0.06 3.18+1.18 0.11+0.01
1.09+0.16 0.10+0.03 0.24+0.05 4.29+0.78 0.09+0.02
Branch 0.96+0.10 0.09+0.03 0.25+0.03 3.61+0.71 0.12+0.02
14 0.85+0.05 0.19+0.22 0.24+0.10 3.15+1.52 0.08+0.03
18 1.1140.17 0.14+0.03 0.29+0.10 3.34+1.00 0.10+0.02
19 0.84+0.31 0.12+0.02 0.31+0.15 3.37+1.57 0.11+0.03
F-value 2.16™ 0.63" 0.57" 0.65" 2.29m
2.92+0.102 0.15+0.05 0.74+0.132 2.8540.51°¢ 0.26+0.04b
2.66+0.09° 0.13+0.02 0.41£0.03¢  4.47+1.08%°  0.40+0.112
Leaf 5 2.67+0.14b¢ 0.15+0.03 0.54+0.07° 5.48+1.05° 0.39+0.102
ea
14 2.77+0.11b¢ 0.16+0.01 0.59+0.08>  3.77+1.15*  0.26+0.05°
18 2.64+0.07¢ 0.16+0.03 0.57+0.04° 2.94+0.43¢  0.30+0.03%
19 2.810.122b 0.15+0.03 0.73+0.06* 2.89+0.41°¢ 0.25+0.02b
F-value 5.20%* 0.50m 13.42%* 8.16%* 4.67**

Remarks: " = highly significant difference (p<0.01), * = significant difference (p<0.05),

" = non significant difference (p>0.05)

SurumsasauaIsoIn1s laIuved

o 9

@

]
~

a

a 9 - o 9
ardu e wazluvedldezimBegnuauna 6 dedu
gauanalu Table 6 WU Ca HSuasmsazauun
g ondu luluveseedu 1 TUSaMsazaw

N g vaenlsmamsazan Mg Tudiuves

o ¥ A Ay
AN ULASTINNUDY

ga oniu dauveslunnaiedu

A v A A y A
Llagﬂﬁ‘luﬁ1ﬂﬂu 5 1/]3J‘]J53J1ﬂ!ﬂ15ﬁ$ﬁﬂ P vagngn

1 < a
fJfJ'Nulﬁﬂﬁ']iJ‘iJiiJ']mﬂ'ﬁﬁZﬁiJﬁ1ﬁﬂ']W'ﬁ

Tudauvesdrdu wud N iannnigaludedu 3

drlSmamsazeay P uag Ca Nunnigalume



62 Thai J. For. 35 (2) : 54-65 (2016)

&u 14 uazSinamsazan K uas Mg fnnfigaly
aedu s luvaziidvesiaedu 1 fdSmams
ALaUN, P, K, Ca uag Mg inniiga uazaauvesly
Hsuamsazan N, Puaz K Tuenedu 1 Mﬂﬁfm
U ud Ca uag Mg Simsazaunniigalume

Y
fu 3 uennfilSnamsazay N, P, Ca, K uag
o ' o Y A Yy A
Mg i ludrnvesdiau fe uazlutosngaluae
fu 18 vazileiinsanlsnamsazauaisens
' Y
Tuarvvesdidu ne uazly W 6 anedu wun §
ANUUANANNUBI NI A YEIN1EDa (p<0.01)

Table 6 Nutrient contents (kg/ha™!) of 6 acacia hybrid clones.

Parts Clones N P K Ca Mg
1 161.73+£28.398  28.13+4.94>  35.16+6.17° 186.34432.71¢ 7.03+1.244¢
3 177.91+£12.082  21.24+1.445  47.79+3.242b 241.63+16.41¢ 10.62+0.72¢d
St 5 165.20+£34.60° 20.23+4.24>  57.31+£12.01* 573.15£120.05°  20.23+4.242
em
14 100.38421.55> 57.91+12.43% 38.61+8.29>  1177.54+252.83* 15.4543.32b
18 58.54+18.40° 12.85+4.04¢  19.99+6.29° 107.09+33.67°¢ 5.71+£1.79¢
19 02.72421.78b¢  15.78+3.71¢  39.46+9.27° 266.32+62.56° 11.84+2.78b¢
F-value 16.56** 28.42%* 9.75%* 45.61** 16.67**
1 361.32+82.052 42.10+9.56* 101.73+£23.10* 1115.53+253.322 38.59+8.772
3 112.36+13.58> 10.31+£1.25%4  24.7442 99be 442.20+53.62° 9.28+1.12b¢
Branch 5 120.89+22.44°  11.3442.10%¢  31.48+5.84b 454.62+84.40° 15.11+£2.81°
14 125.404£29.52>  26.56+6.25>  35.41+8.34>  464.70+£109.39°  11.80+2.78P
18 34.60+10.39°¢ 4.37+1.314 9.04+2.71¢ 104.10+31.28°¢ 3.12+0.93¢
19 103.32424.07°  14.76+3.44¢  38.13+8.88P 414.49+96.55b 13.5343.15°
F-value 33.53%* 30.52%%* 33.41%** 27.36%* 34.11%**
174.74+24 978  8.98+1.282 44.28+6.332 170.55424.37° 15.56+2.20b
134.03£15.79>  6.55+0.77° 20.66+2.43b 225.24426.532 20.16+£2.372
Leaf 106.53+14.22b¢  5.99+0.80P 21.55+2.87b 218.64+29.182 15.56+2.08
ea
14 90.01+20.97°¢ 5.20+1.21° 19.17+4.46b 122.51+28.55¢ 8.45+1.97¢
18 38.98+12.384 2.36+0.75¢ 8.424+2.67¢ 43.41+13.794 4.43+1.414
19 93.58420.93¢ 5.00+1.12° 24.31+5.44b 96.24+21.53¢ 8.33+1.86¢
F-value 23.73%* 18.25%* 29.86%* 34.11%** 34.774%*
Remark: ** = highly significant difference (p<0.01)
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ABSTRACT

Rainfall characteristics in term of number of storms, number of rainy days, amount,
duration, intensity and 30 minute maximum intensity were investigated from 3 tipping bucket
automatic recording raingage located at Huai Kog-Ma Watershed, Chiang Mai Province during
1997-2013. Non-parametric and parametric test were employed to detect rainfall characteristics
trends.

The results reveal that mean annual rainfall of Huai Kog-Ma Watershed during the study
period was 1,736 mm, with 188 storms and 141 rainy days. Maximum mean monthly rainfall was
found in August about 335 mm while minimum was occurred in February about 10 mm. The
distribution of storm rainfall characteristics are positive skewness. Extreme rainfall characteristic
including maximum in number of storms that rainfall over 50 mm, duration over 4 hour and 30
minute maximum intensity over 30 mm/hr was found in May. Analysis of rainfall characteristics
trend showed that number of storms and number of rainy days are increased but not statistically

significant. Number of storm which rainfall intensity higher than 50 mm/hr is increased significantly.
Keywords: Rainfall characteristics, Huai Kog-Ma Watershed, Changes in Rainfall
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Figure 1 Rainfall stations at Huai Kog-Ma Watershed, Chiang Mai province.
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Figure 4 Monthly rainfall during 1966-1980 and 1997-2013.
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Table 1 Trend of rainfall characteristics at Huai Kog-Ma watershed, Chiang Mai province.

Nonparametric linear

Parameter

parametric linear

Equation!

P-value Equation? P-value

Annual rain

Number of storm
Number of wet day
Number of rain >50 mm

Number of duration >240 min  ns_,,, =

r=1741 +16.52(t-2005)  0.48™ r=1,735.61 + 17.34(t-2005) 0.32™
ns =193.00 + 1.00(t-2005) 0.68™ ns=187.65+ 0.97(t-2005)  0.55™
nw = 139+1.47(t-2005)
ns_s, =3+ 0(t-2005)

13 +0.32(t-2005) 0.23"
Number of intensity >50 mm/hr ns_,, =3 + 0.17(t-2005)
Number of i, >30 mm/hr  Ns, . =2-0.03(t-2005) 0.32" Ns

030" nw=140.53 + 1.19(t-2005) 021"
0.74™ ns_g, =3.41-0.03(t-2005) 0.73"
NS 4y = 13.59 + 0.32(t-2005) 0.14"
0.10" ns,_g, =3.82+0.17(t-2005)  0.07"
=2.18 - 0.06(t-2005) 0.39"

im>30

Remarks: ns = Non significant difference * = Significant difference (P-value <0.1)
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ABSTRACT

The objectives of this research were to investigate the camping characteristics and
Recreation Opportunity Spectrum (ROS) of Lan Son Camping Area, Phu Soi Dao National Park
and to analyze and assess the physical carrying capacity and psychological carrying capacity
of the camping area. Two major groups of data were collected. These included an inventory on
general characteristics of the site and its recreational settings and tourist survey by questionnaire
focusing on crowding perceptive, overall satisfying, tourists’ background and engaged recreation
activities. The data were analyzed using descriptive statistics and multiple regression analyses.

It was found that the hiking trail led to Lan Son camping area was 6.243 kilometers long
with the elevation ranging from 639 to 1,597 above mean sea level. The site’s ROS was Semi-
primitive Non-motorized. Its physical carrying capacity limited by drinking water was 165 persons
per day. While psychological carrying capacity calculated from relationship between use level
and mean perceived crowding graph was 199 persons per day. Thus, Lan Son Camping Area’s

recreation carrying capacity was 165 persons per day.

Keywords: Natural Resource Recreation, Recreation Carrying Capacity, Tent Camping,
Phu Soi Dao National Park
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Figure 1 Slope profile of nature trail to Lan Son Camping Area.
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Table 2 Results from recreational setting survey and assessment of ROS class by the method

derived from Tanakanajana et al. (2006).

Recreational setting indices Observed value

Range value (1-5)

1. Access (kilometer) 6.243
2. Remoteness

- distance between the site and main road (kilometer) 6.243
- visitor perception (5—point scale) 4.16
3. Naturalness (percentage) 98.75
4. Opportunity for social encounter (groups per day) 12
5. Evidence of human impacts
- amount of litter (pieces per square meter) 0.13
- amount of broken tree branches along the trail (points 0.26
per a hundred meter)
- amount of scars on trees (scars per a hundred meter) 0.72
- visibility of soil erosion on trail (percentage of total length) 8.96
- length of trail with exposed tree roots (percentage of total 4.12
length)
moderate

6. Facility and site management
Y g development

7. Visitor management

occasional and
specific area
specific area

-direct control (by park authority)

-indirect control (by interpretive signs)

5

W n B

(9]

score obtained from logistic regression analysis = 16.11

Remarks: ROS range:  Primitive =16.55-19.16
Semi-primitive Non-motorized =13.95-16.54
Semi-primitive Motorized =11.35-13.94
Modified Natural =8.74-11.34
Urban =6.14-8.73



84 Thai J. For. 35 (2) :

‘%ﬂﬂ?]ﬂﬁ]u]iﬁﬂuﬂ155'€)\‘1%l1|9%h‘1!ﬂ]ﬂcﬂTW
WU UMUAUNTVUIA 3,432.83 A1314
AT 1A INMINT WAL Tomad i
MIFNTIUTA AT TINVBIUMUAUT A D
10 MINWATABAUNVUIA 3 AU 1 M9 (National
Park Innovation Institute Department of National
Parks Wlldhfe and Plant Conservation,2008) LMJL‘VI g1
mumwuﬂmumamuwﬂummmﬁjmmmwuma
@un M limauheinsasessuiun ldssana
343 1@usd Aalusmouaugega 1,029 audoiu
duilasoifaueans1dilss Temiuiinuinin

] A 9 o oy a A v &
NouNeIAeI0 e M VUS InaniiMInmIALN

Y
o o

Y Y ' '
Wik Bluiud drnhdmsugdInminneuiien
mGl%’mﬁmnmmmM"lwavhuu?nmmuﬂmﬁuﬁ

]
A o

cmmiﬁﬂmwmwwuwummmuwum 2,000 AR5
WU 40 B3 ummms@uwmﬂ 200 85 311U
11 &1 deranuazannsosninihdmsy
13 Tnnl8qagn 82,200 Ans orfsndusuaniui
A TS msreufiendafishanas 1 nINYIAN AN 15
unsauvesnil vienhity 199 Suseggmaneaiien
wwwuhlaomaoudininins Tnaldszana 413
Ansro Ty naidodeuiulSinaniiiaius Inad
AL 2.5 ARTADAUADIU (Varakamin, 2010) 92 WY
N f’hﬁﬁmiﬁ;Lﬁmqﬂﬁ'ammsaseﬁuﬁﬂviwﬁm
sz 165 auaeiu dniladedidane S1uiuries
qm%”qﬁﬁwm 15 Hoq afisuaunasgiud 10
Mideseumsld nuransasessumslyla
qagA 2,160 AUADIY doRnsaimafiufisesty
Aanssunazilasefiiudesitadlanan134hadu
ud wuAnhdmsuns Tnadodsidusdmuans 19
sz Temidumenn Yaanuannsa lumssessuiu
MENINIWNNY 165 AUABIU
NANAMIANHUATAA VAT IUMS
soefudmumenmdneduniu oz duna ldedudany
Saatianuannsalumssesiuinadudieen
Mg LTSRN T Az S Y
Wougu1 410A1 1,029 1ag 2,160 AUAD T Faduaii

78-88 (2016)

A I a e a YR A
quidownndlufisil sunsoefineldtenun e
v v v 9y v
Funvaauasalumssessun ldanvinanun
5095UAINTIN 1,029 ALADIU IANTNIIVDIVUIA
{ A g @ i A o
WNUNAUMUAUN 3,432.83 A1519Ma 5 Worheui
1 9 4 1 <3 4
Aasgiums1Flse Tomd 10 mansaoau
v Y v
A 3 AU 1 1AL TUAKINEANNN HURaMUdUn
v 3 o Y= I a
UTDTBITUAUN 343.28 1149 Faluanuiluasa
waninnouneren luldinusy 3 au dedud 1
nduaws 1) uamaihdnuinneaied 3 au'lil
o o < o o A g
ganuiwdu w1t 1ddnavindu ) 1dun
~ 1 v Kdy A A A 1 @
ngasens 191se Teminui uazilonasansauiy
o @ 1 A Aa 4 a g
Sauinveunengegaitiaiuaisauie laiuau
mmwmmumqmu‘n o Yaqiiudoe 372 au mm
VRRuRRamatus awTneufiend o
wuh inveuiie 1 au diuflsznevianssy
sz 9.23 msames FaladiRestuvnaiiun
A ' v P 3 oA
Mfuinasgiuaems s Texinaazi@uin 10
o < 1 1 d' =
A13190A5 WUANNIEALI ANBIIVDINTA
a I a Y a yY g 1A
UL uasawdudumnaany
aunsnlumssesiuiigegaodianag
mnzesuneas lasdannuaisaluy
m3seesun ldniniuauiesgu den1 2,160 ause
o = o 2 vg v ° A a
Sumsanpasadl 1d1smsfuianansavenia
[y Y 3|
anuansalumssessudnniunnmssenuuilu
fravinaanszaumsldlse Tomildgegauuy
1A82117N Asia Lab and Consulting Company Limited
v ' A o & =
(2006) 1d@nEn Tugneuursnaes ia Famsanen
Tunsaiuldd et idla ¥ ldusmsvesgan
Y [
Tuiuniseneunans sy uMuIus A UToUMS
I v
1% nagswuiesgu Faludmiilinnuuandraiy
3 ¢ A o Yq Y a Y '
aumaauiaauiialdldusms ldanngena
@ 4 o 1w
HAANTIINMIAUINTININDY 2,160 AUADTY Vo
o t < ' A A o
Funaniianae sranamdalildlss Teyiniiun
° 1 o I VoA [ =3 19
Mg 24 9 Tuawuain lulndiRsadums1e
UszTemiagaunsiz lidninvewuiied nieau i)
vogdy ' 4 o o )
anan li'ld 19t sganderiiosiunasaa 24 51 Tug
uarglivrnanaudiulnagdesmsl¥lunailnd



M5ATIUAAAT 35 (2) : 78-88 (2559) 85

A o = A Y o S
AE9NY MIANEINES 1AMV U INTUYD
v = v YN Y2 1 Y 7
Yoyaddosszyld ldneranans1dlse Teain
' P 4 & o
wudunniga e lddugranarlumsdunm
a9 Fagranardanandsluimsanu 13 1ueda
2 g Y o q¥ o =~
Fademnsoszy ldegi lnannsasmuaiianiu
aunsnlumssessvvesiosgunldanuuiniu

YanNua1INITaIUMITBISUMUININEN
msszdiuamlaoundasidany (break
point) 181¥Amddnuesamaelunng fifis
vnreufierdsiundazauiinnusy emanu
Fuussznnedu ldduaums y = 0.0000003x° -
0.0001791x> + 0.0483139x A2eATIUANUTUIUT
voaraaoadanls (Figure 2) Tagunuuou (x) Ao
inneiien uazuﬂuﬁga (y) ADTLAVAY

e Do

= [ d' d! = = a' 9
anuedamay FaNMIANEINLNLYAlasunN
A 1 d' d‘w d' o g 1 d'
vsonulasunlasnFanuleduiuiinneung)
AU 199 AU (x = 199, y = 4.89) FIAMITHIANY
HuIARveIMIIA I dsuulasndanundl msm
v
Yaanuamnsalumssessududanineludnyusil
¥y A g JAo o
musavenldinds luaiumuduiusiauiin
veufouiuna 199 au tinneuieziianuidn
' Y
HATANUAIUDEINT IS LADINMTAOUDINIIN

oA = o I Y B
nounel lagasaneuIulnnoune Nz au

Y v v
fuiuNuazaNudoInsveainneungInans
= ° ] oo A A
fnp1il¥insuininneaned 208 AU ¥3e 57.9

3 Jda v 4 4
WosiFud AnNaweIEv1To N uRaIUNMBAUN
@ Y 1 ~ A Y 1o = A
fuipneanerdu 1 1usina tazdn 151 AU 10

d da g 4 3 ¢
42.1 0les1dua Annauesangalynuna MU
1 @ @ 1 c:' 4' Yo o 4' a 2K o
VAN eUNeIdU IdHa Wonia1sandnin
neungINdoans Idanasuuinneane 151
au wuN innewierTideya 150 au delidneu
ANAANADITUIUNMINZTUA LA 1 D9 400 AY
TagduuaunmuzauazitinneuneInoUNIN
A A a g P-4 &
Nga Ao 100 AU Ay 25.3 lodirua seaunilu

a I~ S < 4
50 A Bag 20 AW ATl 23.3 waz 9.3 1o IFuany
o w . = 9 A A
AU (Figure 3) 39aunsaven lanmsdsedivia
v Y a a 9 Qdd" 9

anvansnlumssessuauInInedIeIsi 1dwa
MR 100 A iR Tagsmudinsy s
9 1 A A o I VAa
dreanasuulasnganuluaninnumnzay
MARNMIABVNNTINN N TAgn3T 199311 IUIIN
] ~ ~ o 9 A I VA A
neuneIneausvld WisennluamnnannaIy
fusiusveadeyaaesdauiianuduius uszay
) '

d

4
gameadulszansmsfiimua 0.9 (R>=0.91) Ms
=
fl

dyd o Yo v 1 A [
ﬂmmmmmﬁuﬂimmauuﬂ‘nmmm YA
A A

Aa1 Ao IannuasalumsseasumuIaIne

Tagliaumny 199 AuasIaNszneunINT SN

y = 0.0000003x" - 0.0001791x% + 0.0483139x
7 RZ=0.9102144 /
W ©
=
3 *
3
25
=3
3y
H *
g
S 3
3 %
E y . ’ &
’
1 ®,
1/{
0 v T T T T T T T 1
0 50 100 150 200 250 300 350 400

Use level (person)

Figure 2 Relationship between use level and mean perceived crowding showing break point.



86

Thai J. For. 35 (2) : 78-88 (2016)

30.0

20.0

15.0

10.0

5.0 M

07 07 07 07 07 53 07 13 93 07

=
[
W

B lsi[ 0.7 ﬂ 5B 13 20 §. ﬁ 0.7
T I'_|I T '_| |_| T I'_|I

number of questionnaire (%) n=150

1 2 3 4 5 10 12 15 20 25

30 40

50 60 70 80 100 120 150 200 300 400

proper number of visitor (person per day)

Figure 3 Percentage of proper visitor number.

= U Y U
ﬂlﬂm1ui;mJ1§ﬂ1umﬁmiumuuuﬂmmi
wamsAnEIvAANNaINTe luMITeIsy
AMUMENIN (Table 3) 001U 3 A1 F9910N3
a P Y A Y o o A S
Angzrosnnumzan laimendaifaisedri
15 Inadmsuiinvie unedd 1oAY 165 AUaD I
HazHamsAnEIvAANNAINIT IUATIeSUA Y
39IN81 (Table 4) 9001111 2 A1 FI91PAITNITAN
Y A Ay v a9
anumwizan ldidenan ldannmsdsziudae
aagumlasnFanudieauniiu 199 Ay Fuiie

NTUITINAUTLHINVAANNAINTD IUMTTBI5TU
Y
WIT0IdU NUNaUMIAURAIUETY gNenuIma
MAgaeen1d Jiannuawnsalumssesiudu
' F '
Tunuimsnnilasedrdaseaihdmsuus Inan
Y £ 3 ' c!lﬂl ~ A =
165 AuAD U Fuilumniosnga ¥ieruIedIaIy
g ¢ 1A v @ A v ~
muAuiLaiisessuinneuneon lduniga 165 au
1 v R o Y3 A o
ao U Jahvua liitlvidannuausalumssessy
AufumnmsvesmunMuAUiaTLaugNIUININA
Nd08A1)
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ABSTRACT

The objectives of This study were to determine social and economic participation level,
and study factors affecting people participation in conservation and restoration for Class 1B
Watershed: A case study of Khao Khananjit, Sikhio district, Nakhon Ratchasima province. The
study was conducted by interviewing 234 household heads. The statistical analysis included were
used frequency, percentage, mean, standard deviation, t-test and F-test with the given significant
level at 0.05

The result revealed that most samples were male and female with equal proportion, ages
ranged 41-49 years old. The sample mainly was villager. They had no social status. Their education
levels were at primary school. Their main occupation were agriculture. Their residence period
were more than 25 years. Their monthly incomes ranged 5,001-10,000 bath and Then monthly
expenditures were less than were 5000 bath. They had enough income but they had no saving.
Their knowledge about participation in conservation and restoration for Class 1B Watershed
were at high level. Participation in Conservation and Restoration for Class 1B Watershed were
at medium level. Factor affecting people participation in conservation and restoration for Class
1B Watershed was knowledge of people at class 1B watershed in Khao Khananjit, Sikhio district,

Nakhon Ratchasima province.

Keywords: participation, conservation and restoration, class 1B watershed
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Figure 1 Conceptual Framework.
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Table 1 Level of community participation in forest resource conservation.

Participation aspect Mean Standard deviation p;g:;::éon
Participation in decision and planning 1.93 0.99 Medium
Participation in implementing of plans 1.87 0.91 Medium
Participation in obtaining benefits 1.88 0.93 Medium
Participation in monitoring and evaluation 1.75 0.85 Medium

Overall Participation 1.86 0.92 Medium
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Table 2 Summary of hypothesis testing.

Independent variables F-test t-test p-value
1. gender -0.29 0.77"s
2. age 1.16 0.337s
3. social status 0.61 0.54ns
4. educational level 1.86 0.10m
5. land holding 2.11 0.08ms
6. occupation 0.70 0.621s
7. comprehension and understanding about conservation 2.88 0.00*

and restoration for class 1B watershed

Remarks: * = p<0.05
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ABSTRACT

The objectives of this research were firstly, to determine the level and relationships, and
secondly, to determine the influences of such factors on transformational leadership, community
factor and the community behavior on the local communities participation in wildlife tourism
development at Kuiburi National Park, Prachuap Khiri Khan Province.

The Data was collected using questionnaires and interviewed. 360 samples were collected from
villagers living in communities around Kuiburi National Park. Statistical analysis included mean standard
deviation, maximum, minimum, skewness, kurtosis and testing hypothesis model of appropriateness index
at 99 percent degree of confidence. Data were analyed using software package.

The results indicated that the level and relationship among all factors on the local
communities participation in wildlife tourism development at Kuiburi National Park were at the
high level. The correlation among community behavior and local communities participation in
wildlife tourism development showed the highest relationship (89.00%). The model validation
indicated that the causal model was fitted with the empirical data with root mean square error of
approximation. This finding could be used to set guidelines in promoting the participation of local
communication in wildlife tourism by facilitating the forming of groups and network coordination
to create understanding of wildlife tourism, and the development of better communication among

local communities and their leaders.

Keywords: local communities participation, wildlife tourism development, Kuiburi National Park
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Community Factor
1. Community Infrastructure

A 4

NSOLLUIAAIUMTIVE

NIMINUNIUITTUNITTN IdMruanTeu
RAYEINIANEASIT TAsRnEIRIA IS
flaseiifoatosznineilaseonisiidiusnves
guruftesdnlumswannmseafiendadasih
Tagnsandumsaaduls aumsiUfiia dAuwa
sz Tenii 185y fuilidovesnnefihmslisl
(transformational leadership) Tagnad1ums
nszduqiitlyan (intellectual stimulation) A1A1M
L‘ﬂu‘ﬂﬁ]mﬂ‘uﬂﬂﬁ (individualized consideration) M
wsauaale (inspirational motivation) AMudnina
L%Q’t‘gﬂumiﬂi (charisma or idealized Influence) A1)
Vodoauau iorandmInssad1aguan(community
infrastructure) N1 a ﬂﬁ@é AT VOIYNYU (community
communication) MINAUINTNEINTYAAA (human
resource development) uazﬂﬁamquﬁmswmu
Taoinandumssus anuaszmiin ratlss Teand
mastsugne uazdnenieninavesilidennzdin
Mgyl Todear nazwgAns sugua fidewade
msfidusmvesgusutosiussdy aduiug
uagzdnswavesdmilsiidwwadenisiidnsnves
uruRodn (Figure 1)

Dependent

Local Communities Participation
1. Decision Making
2. Operation

2. Community Communication
3. Human Resource Development
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Community Behavior
1. Perception

2. Awareness

3. Econimic Benefit
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Figure 1 Conceptual Framework.
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Table 1 Construct validity of improved transformational leadership, community factor, community
behavior, local communities participation model.

Variables Laal;da (';‘)h e ¢ _ value R? pe pv
TF _ID 0.95%* 0.10 23.23 0.90 0.90 0.70
TF _INS 0.84%* 0.30 19.15 0.70
TEF _INF 0.81%* 0.34 18.31 0.66
TF IS 0.72%* 0.48 15.53 0.53
CF_COMM 0.87** 0.25 19.55 0.75 0.89 0.72
CF_HR 0.85%* 0.28 18.88 0.71
CF_STR 0.83%* 0.31 18.37 0.67
BHV_EBF 0.94%* 0.12 22.89 0.88 0.92 0.79
BHV_PCT 0.88** 0.22 20.68 0.77
BHC AWN 0.84** 0.29 19.35 0.71
PAR_OPER 0.94** 0.12 23.41 0.88 0.93 0.77
PAR_BEF 0.89** 0.21 21.29 0.79
PAR_EVA 0.89%* 0.20 21.42 0.80
PAR DEC 0.77** 0.41 16.95 0.59

Note: **=p<0.01
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Figure 2 The relationship model among all factors on the transformational leadership, community
factor, the community behavior and the local communities participation.
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Figure 3 The regression coefficient for transformational leadership, community factor and
community behavior on the local communities participation (showed only structural
model).
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Table 2 The regression coefficient for transformational leadership, community factor and

community behavior on the local communities participation. (the overall concept)

i : Gamma
Endogenous Variables:  p .. (KSI>ETA) t values R?
ETA m
PAR CF—PAR 0.83* 3.70 0.877
BHV—PAR 0.40%* 4.49
TF—PAR -0.34 -2.84

Notes: * = p< 0.05; ** = p<0.01
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ABSTRACT

The aim of this research was to apply geoinformatics data and SCS-CN model for
estimation runoff and compare with measurement data. The study procedure were collect data
from the various source such as topographic data, soil data, and land use data. All spatial data
were analyzed the physiographic and hydrological characteristic of upper yom watershed for
determination curve number (CN) and concern with rainfall amount for estimation runoff. The
results were indicated watershed status in term of hydrology and potential runoft of upper yom
watershed.

The results showed that annual runoff from SCS-CN model was 625.71 MCM. while
direct measurement was 828.23 MCM. Moreover, the relationship between rainfall and runoff was
moderately (r? = 0.6). During the wet period, the runoff was 633.06 MCM. while measurement
was 916.22 MCM.,, in dry period runoff was 7.35 MCM. The relationship between rainfall and
runoff was highest in the wet period as an r>=0.99 contrast with the dry period with r>= 0.58.
Watershed hydrological characteristic was used for explained watershed hydrological potential as
the percentage of rainfall and runoff, the ratio between wet flow and dry flow and timing portion
between wet and dry period. The results were indicated that the percentage of rainfall and runoff
was 67.9 percent. The runoff ratio between wet and dry period was 99:1 and timing portion
between the wet and dry period from the model was 7:5 month. The model application selected
two scenarios with watershed classification condition and slope condition. The results showed

that runoff data from watershed classification and slope condition was 695.89 and 559.13 MCM.

Keywords: SCS-CN model, streamflow, upper Yom watershed



NIANTIUMAAT 35 (2) : 110-121 (2559) 111

%4 1)
UNANED
= 3 dyd 79 Y Y a Y a ) v am
msfnpnseiilumslszgndldteyauazmatianmediussuums sumagienanssauiuIsms
1 Ed A k4 1
YoWUUHIA0I SCS-CN tivptsziliufsinanim swiulSeuiion)sinanimhi ldeinmssasnnuoy
4 '
$1809 SCS-CN Audeyarlsinaniminldnnmsasieia Tasmssiusudeyadnbazgiiszms Joyaye
' 9
Aunazms 19sz Teninay amiviimsinszideyadnyazgimansnmonn uagdnyuzn1gnnine
4 a ' a v o a2 Z’ g} = v oA dy a
toilszidiua CN nazginsananuduiusvessuanhruraziihmidaiudsiivedanunmnisgnnine
Y k4 v Y
uazdnenmms Imimhvesiiuiiguiheunouuu
v i
namsany Iy Usinanihisedmdsainuuuiiaes SCS-CN fiawiiu 625.71 Sugninaniuas
Y Y
Tao/Suaniiuinnmsasieiaesadiawmii 828.23 Sugmnaniuas aAnuduiussgnialSinaisduiy
Y 2 Y
Ysunanhm wuhegluszduihunan (*=0.6) Usnaningeggrimainnnuuuiiaealauming 633.06
1 Y
dugnuindiues Taefiai Idnnnsasieiaminy 916.22 dugnuiadiues daugreggimds wuinlinw
Y
hmnuuusiaedawiii 7.35 dugmnaniuas Taeaiasieialdnin 87.99 Sugnuiadwas anw
2 9 2
duitusszninSmanidunazlSmanim nohiiagalusiaimain (?=0.9) nazimthunanlugiwds
Ay (%= 0.55) m3AnIdnyazNegNnINe wuhiesazllSinaniviaedsmanihduiisumiiy 67.9 feoaz
Y Y Y Y Y
volFmanhmauimainaesiniuduniy 99:1 damgana1ins nalusraihmanaesraihuduniny
& A ) ¢da 4 < v & s e o
7:5 0w manlasunlaamslalss TeminaunaisduaunTeuemstaduguamguimudnylsnaninm
Sy v o o A Y ' o = ] saa
nlannmsdnuvewnuiiaesiia 695.89 duav.y. a1 CN w77 manlasuntlasms 1dlss Teamninau

v '
4 o @ ' a o 1 Y o o ' Y
TmmnzaumuszauanuaInguy ‘W‘U'JTJJ?MTﬂl‘Ll"l‘V]"Iﬁllﬂi]"lﬂﬂWiﬂWu’Jm‘Uﬂ\iLLUllflﬂaf’NidJﬂT 559.13 anuay.u.

2 9
MaAgY: 11UVI1a99 SCS-CN UTmnanim quiheuneuuy

o o ¢ a 2 da 9 '
ﬂ]u] ﬂ1§WEl']ﬂ§mﬂ§3J1mu1ﬂ'Iﬂuflllcl&]fﬂﬂ'lxuw\ﬁﬁﬁ']ﬂiﬂﬂ

f e a A da . Hlpseae luadusudeu ennsaldanlade uay
mstsgnlsmnarihmitludsianuding

I o y 9 o ] [ Aa
o o v Wunuudraesn lnuedransvarelunissemv
TumMsNNY MSIANT LATMTNAUINSNEINT

2 2 o v oy o UsnaninhondSinasirluiiiduh Taeld
i emstlesiu ussimgnnde Souds msdans L

9 9 o 9y v o o 2
ﬂ’]“Uﬂllﬂﬁﬂd@ﬂﬁﬁ]Wﬂij!ﬁﬂﬁW Lmeﬂiﬂlﬁ]ﬁ%}N TatemeauanyugnNmMenIn HAZANINGNNING

P ' P P Y o o 1 A 1
" W <3 o a a o 1w 3| @
unaannn I Famsilsziulsunanimniy HAMUIIMUUANIASLUNHTD A Curve Number

' Yo 1o o 1 2L A wa
nszUIUMINIAUgnAIne i ldna1eds imsly (eN) Wumiadednen Fainsanan qaenia

a & = o a v A a
nnimesnefiugnaImratsawtilumslsziiu
' a A P Aa ] g o S
uprswmes nlunienly vazitluiledevianse

a :’ 1 A [} @ o 1 a
JSuraimi Ao anuauiusserINlsuiady
v Y
wazilsuanimi Tasausodsamvilsanim
ladeuuusiansgnninet Fauuiiaes SCS-CN
I
(Soil Conservation Service Curve Number) Wunuy

o a 2 'Y a a o 9
%Wﬂ’t‘)\iﬂﬂl@If”ﬂﬁﬁi‘ﬂ1Qﬂ1uQﬂﬂ3ﬂﬂ1WQﬂu1Nﬂ%1u

a a Y] saa
NNYNNINGIVDIAY ﬁﬂTWﬂWiAlﬂfﬂigiﬂﬂfUWﬂu Hag
A A ¥ A A A g,
N?Ju"l"llﬂ'.l'lhf’]fuﬂﬂuﬁu'l maﬂizmuﬂimmmm
(Mishra et al., 2008; Ramakrishnan et al., 2009) %9
diodunaianudusyuuasawmagimansun
) v ) v { 4
GU'JEJGlUﬂ'lﬁﬁi']\?jz'IHGUE]J‘J,ﬂVI'NﬂWUﬂWfJﬂWWGIJ@Qﬁu‘VI
1 :’ 4 ] a J a : 1 13
f,jll‘Ll"l!,ﬁﬂ"ln‘(’J'Jlﬂ513Wﬂill1mu11/l"lﬁ]1ﬂllﬂﬂﬂ"lﬂﬂﬂ

SCS-CN dausalinannuazain lumsiaumn



112 Thai J. For. 35 (2) : 110-121 (2016)

L XA - ¢

VYU mummmﬂizuumsaumﬁgumﬁm UAIY
v I 9 9 =

mmaa“lumaimmmagaslugﬂmmmﬂwaya n

a v o Jdo 9 a dy A . o 9

HAIUTUAUTNUUDYAUBINUN (spatial data) ‘Vlﬂ?i

S A9

ANz uin uazuaaanadeyaniinay

k4 v
=t

9
FuRusnuFanun (spatial) 522 ¥394391 (temporal)
4 1
laazainiiu suiuiumunzaudmsununedm
4 '
msdamsquihmszdeyanldduluglidnyme
v P G = S A=y
Wudeyamaiui duinlumsanmiasei 39ldh
a a 1 @
IMANANNAIUTZ U AT AUMARIMAAT3 WA UNUY
1 Y v
$1809 SCS-CN iipilsziini/Snanim sauia
= = a 09‘ ! d‘ 4 o
nlFeuitentsuaniuii ldnnmssnuannuoy
Y v
$1a09 SCS-CN Mudoyalsumanivin ldanms
Y H 9
asdaluiiuigumiouneuuu Taviifagiszasd
1 9
e 1) Uszitivlsinanii Taeldwanmsveanun
o T @ o a a L4
$19909 SCS-CN $IUAUMIUUNATANIWATIEN
Y Y a 7 Jq ¥
Joyadieszuumsaumagimansunilszgnaly
A =) = a :’ ! d‘ 4 o
2) wenlSeuiioudsuaniminldninmsduiu
Y v
MnuuU$Ians SCS-CN Audeyatlsuanininla

NNTNTIVIN

J ad
gUnsainazisms

el Humsdnumsszandlifeya
uagmATAMIMUITIDMTAUmMAgImanss Wiy
Amsveanuiians SCS-CN iterlsziiuilTinm
s sawanFeudenysinaniniildnnms
AuaunInuUUsIaes SCS-CN nudeyalsum

]
1A

Y Y ' v
wmnldvinmsasieia lununguihouasuuy

4! aAad = % d’l
FAITMIANLIAT
a ¢y

M5AATITHVBYA

1. dnvazmonwvesguii Taomsld
doyaninunuiigiszme w1ms1dIU 1:50,000
MAUYA L7018 359195046 1 5046 IV 50471 5047 11
5047 1T 5047 IV 5146 TV 5147 11 gz 51471V 454

Y ¥ k4 [
mamqw?nmquﬁmmauuu o vuaiium
v
qmm (watershed area) LAZANNAIATU (slope) #e
a 4
Tﬂmﬂswmiﬁumﬂgumﬁm ArcGIS

a

2. anvazvesau Tasmaihdeyandegi
NANTURANNAUIR M UATo YA Ny IE
(attribute data) MUAMANTANNEGNAINGIVOIAY
(hydrologic soil group) UDALUUIIADI SCS AN

" a < ! o { a o
ngquaueoniilu 4 nqu muanbaZIeAY 6A51NT
oy < v o o o
#1111 (Kampree, 1996) 11u@aiviua 911n1uiiinIg
fﬁlﬂﬂ’cjllslﬂij (reclass) #18R184 reclassification VD4
Tsunsu ArcGIS toyaniangulwiszeglugl

[ J
HUDNAABS (vector format) Tasuuilu 4 ngu
b4
gazPeanll
' IS | a AAw =2 ny
ngu A WunquaunlenIMsuiag
Y
Augs Tanwawnsaluszueni1da wu nsoa
[~
naeialy
U I I A AAo =2 05,
ngu B Wunquaunlgnmssuiiag
4
authunans Imsssisiailunais wu ausiu
Junse
' 3 A Adao = Juy
nqu C iunquaniitioasimsduila
Aoudadanad iy ausutuaumiion
1 I a Ado =< oy
ngu D 1ilunguauiifisasimsduii
a o 1 [l I A =
vosaumn dulngziluaumile)

3. Yoyams19lseTominau Idenms
uladeyaninaien1niioy Landsat 5S-TM path 130
row 46 Tuiinamioiui 13 Tunau el 2552
Saunudeyans 19se Teninau 1 2552 udaiun
v o o v v 7da o
Famdudeyans loilss Tewinau Tasmsivua
v o . 4 o <
YoyanUAnNYUL (attribute data) FITMUNBONIY

' Y | 9 v A =

5 ngu laun inwasnssy Tl unaainilouazi
Y v v

ago1fio uaziiunous Jeyansangulmiszeglu
gﬂu‘um’mma{ (vector format)

4. A1 curve number (CN) la91nmsth
9 a 9 Jda Ay yvo ] 1
Yoyagaauuazns 195z Teminaun ladauingu
AWABNS SCS MIMNUNFOUTUNUY intersect A8

'
[

Mdd Intersect Y01 1150051 ArcGIS HAIMIMUAM



NIANTIUMAAT 35 (2) : 110-121 (2559) 113

CN Nz ay 1a19afuainmag CN

v
o

A A
VDINUNYUUN

i
y a J Y o v
5. doyaTinaiinly Tasmsadndudeya
o 9 (3 .
wazfimuateyafnmanyue (attribute data) 910
Y
msihdeyaadalsuanirusey 10 1 vesaniil
Vv v v v
FavSunaniwuiegluiiuiivaz Indifesduiu 6
v Y Y v
aoil wundeaniniiniui TagdssomeauTnd
NOU (thiessen polygon) %9 Taesombat (1990) nan

1A

4 v
Mittzaailymany ldaduanelumsnszae

A3

2

Ao Ao o VY o o .
Afvesaniiiniinluldd18M1&4 Create Thiessen
Polygons ¥04115U031 ArcGIS aIMUIUNIM

v Y
magtlsuaniteu

msdszdivSananimm
m3dszmulsuanim Tesldisnsves

Scs aaaumsae i

(P-028)°

(P +03S) M

o
Il

4 P > 028
Tavii  Q = ﬂ?mmﬁywh(au.u.)
P o= WS (u3.)
s = mwmmnsalumadusmivesdy
#1 S DANuFTUTRUM curve number
(CN) Saaumane 11l

25400
CN

-254 )

HauazInsol
WSnanimsied
snmalszdumaninine Tasiims
YouUT1a09 SCS-CN uaziSounsunudSuna
i 1danmsasieia Idnamsdnmdanaa
14 Table 1

Table 1 Annual streamflow in upper Yom watershed.

Rainfall amount streamflow (MCM)
(mm) measurement model estimation
annual 1,219.73 828.23 625.71
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Figure 1 Comparison streamflow between measurement and model estimation in upper Yom

watershed.
¥ v '
Werhmsanimimnmsasiianay R M1 0.9701 naziieinmnNuduiusade
MIAUIUVIVUTIAIIMIANNFUWUT LY A3 iduNL o9 45 9977 (1:1 line) (Thangtham,
v
linear regression Aulsunaninu dwaaslu Figure 2 1996) aanaaglu Figure 3 wmﬁ’auﬂamu“lwmﬁ
Y

nuNUsaniiminmsnsiniaia R? 110y 0.6 MINTLIE uaziial R? 91 0.6783

v
gazilsuanihimnnmsmuiaveauuiasalia

300
° ® measurement
250
y = 0.6507x - 13.999 ® e estimation
’E 200 Rz = 0.9701
£
= 150 ¢
&
2
nj: 100 °
50 y = 0.7898x - 11.261
RZ2=0.6
o L&
0 50 100 150 200 250 300
Rainfall amount ( mm )

Figure 2 Relationship between streamflow measurement and model estimation.
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Figure 3 Streamflow model validation.
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Figure 4 Spatial average of streamfllow in upper Yom watershed.
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Table 2 Wet flow and dry flow in upper Yom watershed.
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Figure 6 Relationship of streamflow between measurement and model estimation in different
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Table 3 Hydrological characteristics in upper Yom watershed.

Rainfall

Hydrological characteristics  amount

streamflow

Percentage of streamflow: rainfall 1,219.73

Percentage of wet: dry flow

828.23
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(mm) measurement estimation measurement estimation
625.71 67.90 51.30
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Table 4 Land utilization under watershed classification (WSC) policy in upper Yom watershed.

WSC Land utilization areas percentage
under WSC policy (sq.km.) of watershed
1A 1Band2  Forest 543.56 47.05
3 Mix orchards 283.94 24.58
4 Mix upland crop 225.67 19.53
Paddy field, wet land, community and
5 facilities 102.05 8.83
total 1,155.23 100.00
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Table 5 Annaul streamflow under WSC conditions in upper Yom watershed.

Rainfall streamflow (MCM)
(mm) measurement estimation
annual 1,219.73 828.23 695.89
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Table 6 Land utilization under different slope level in upper Yom watershed.

slope Land utilization under slope areas percentage
(percentage) condition (sq.km.) of watershed areas

0-2 Paddy field 119.66 10.36
2-5 Community and infrastructure 130.56 11.30
5-15 Mix upper crop 317.07 27.45
15-35 Mix orchards 455.48 39.43
>35 Forest 132.47 11.47
total 1,155.23 100.00

Table 7 Annual streamflow from land utilization under different slope level in upper Yom

watershed.
Rainfall amount streamflow (MCM)
(mm) measurement estimation
annual 1,219.73 828.23 559.13
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