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Abstract

The study on plant communities of watershed forest, water resource and Mae Phrao
watershed management at Ngiew Thao Village, Mae Saab subdistrict, Samoeng district, Chiang
Mai province aimed to analyze plant communities of watershed forest, assess water quantity
and quality, and learn about watershed management by community. The results were
expected to be a case study of abundant watershed management, as the community managed
the watershed and conserved the watershed forest effectively. It may be a suitable approach
for solving watershed encroachment and deforestation in the upper northern Thailand which
were caused by agricultural expansion of highland communities, as well as commercial
agriculture and tourism expansion from the lowlands over the past three decades. Research
methodology comprised 4 main methods: analyzing plant communities of watershed forest
by Participatory Ecological Investigation Methodology (PEIM), methods of physical and
biological water quality assessments, water quantity assessment by area -velocity
measurement, and methods of participatory land use survey and watershed management.
The results showed that Mae Phrao watershed area was 802.32 hectares, while forests were
87.76% of the total area. The watershed forest which was identified as the hill evergreen forest
integrated with mixed deciduous forest covered 229.93 ha. accounting for 28.66% of the total
area. The species diversity index (SWI) was 5.18, considering as relatively high. There were 67
trees species, 51 genera and 36 families.The most important species was Ceylon Oak
(Schleichera oleosa) which has the highest Importance Value Index (IVI) of 16.58, followed
by Rang (Shorea siamensis), Yap Bai Yao (Colona fragrocarpa), Ko Dueai (Castanopsis
acuminatissima), and Ko Dam (Lithocarpus truncatus) which IVl were 15.46, 14.94, 4.96 and 4.82
respectively. The water quality of Mae Phrao stream was good, which an average biological
index was 5.99. The total discharge was 2,634,369.30 m3/year yielding 3,283.44 m3/ha/year,
considered as moderate water quantity potential. Agricultural land use was 7.28% of the entire

watershed area and most areas were along the stream. Ngiew Thao community collectively
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managed their water resource by integrating modern irrigation technology with local
knowledge, particularly Muang — Fai system. Water management was according to the rules
and regulations of local Muang-Fai system, providing water to 22 paddy fields depending
on physiography and stream flow. Participatory water management from Mae Phrao stream
by farmers was therefore fulfill the agricultural goals of each paddy. Furthermore,
the community protected their watershed forest well, leading to abundant forest which
yielded water to the lower part of this watershed suitably. The trend of Mae Phrao community-

based watershed management was hence sustainable.

Keywords: Plant community; Watershed Forest; Water quality; Water quantity; Land use
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Figure 1. Location of Mae Phrao watershed at Ngiew Thao village, Mae Saab subdistrict,

Samoeng district, Chiang Mai province

2. msfnedinuivvasrduingle3insdrsainainensgnsiidauioy

nsanudeauivvesdui Fuduinainendwiinae s dutinumdnnsineine
danufiv (Community ecology) Fadufivimineuumdsiiunuddyduinnuasnisesuis
UN9NLYBINNINATBARIRNETIINAYDI TR US IuANFNsesAliTin (Kimmins, 2004) Fe38Ans
d15791 AT N0y 19l @2uT 1 (Participatory Ecological Investigation Methodology: PEIM)
(Lakanavichian & Pintana, 2002) ‘1‘7{Lﬁfﬂﬁﬁ?%’w‘hmuiwﬁuﬁ%’ﬂﬂﬁ%wﬂﬂm w‘%aﬁﬁﬁmﬂﬂm
muﬂﬂmawammwmﬂunmwuammuua aiwmmmmaﬂwnmwLﬂumumulmmuma
Tuiiudl mummsmwauamLﬂumLLUsmaunmmmaum WU gund AT A1UE991N
szutmziaUunans fndiuatn ANty Lf]umu W oUseneulunisiiAseiaAIi LS
e nednufivnana1n g siuusfiddey Iwd Aud Aunuiuty aaey A1dd
AUE@1A Y (Importance Value Index: IVI) wae ﬂmsuummwmﬂwmmawumwuﬁiu (Speoes
diversity index) Imi%mmm Shannon-Wiener Index (SWI) Famneautusy Uuunmmmawu
(a¥ie, 2542)

3'§ﬂﬁﬁjmﬁﬁaﬁhﬂﬁﬂﬂuﬁmLLUU%uQﬁ (Stratified random sampling of plant communities)
Wietimseiuasuunsiavesdiauiis nieszuudnalililaesnudunisdisiassuuialald
Dowhlutiuiiguiithmnediesuunsiaves imusssumluiuiidoidmnedatnagldvane
Fuqd (strata) udr3adondugd (stratum) AfesnsAnwudadidunisduiegnauuude (Simple
random sampling) tile1auasgusegagudmasudnia (quadrat) ¥11m 1,600 M519AT (M5.31)
%30 40 1. x 40 1. IneuUatdudae8aTuIA 1,600 Ay, Andu 0.2 tanm$ amsafufunuiiui
Unldfouna 1 aseilawns (rs.00) w3e 625 15 mundnnisves Avery (1975) Tunnsdnwnased
muﬂmﬂmuuwuaam mmmﬂmuwmmmmauamaalmaumuwuLaummuaﬂm
Faust 4.5 wuRwas (ga.) %JulﬂimmmLauiamwmlmaumummmwsNaﬂ mammmaa 1.30 LUAS

Volume 19 Issue 2: e0190201 6/21



21SaNSINBAOSUISFIIS

depuNyvaIUfuLl NSweInsun
ISSN : 0859-3027
ISSN (Online) : 2730-356X

INNUAUTAAIINGATAIUNINB LT ousanll B Uy wasduiind oulinugldlngld

FoviosdiuiduunlaegUnlsl Fadurathuiesdu dizualinaulianunsaduunviaiuslilag
%) a”aﬁ]zwq'ﬁasﬁlm'ﬂ Field guide to forest trees of northern Thailand (Gardner et al., 2000)
Tunssuunlduduiindu

uenantudaiudeyalimisdediduingudnarsdosndt 4.5 eu. gunnndt 1.5 uluulas
frogsaun 4 u.xa 1. SewmeddiBuiue Sdukiauinanataud 4.5 gu. Tull uazgannnd 2 u.
(q‘%%’mﬂ, 2564; ’qﬁﬁ, 2542; Mueller-Dombois & Ellenberg, 1974; Pintana & Lakanavichian, 2013)
waziiuteyandnlsife dulifigedenndn 1.50 u. luudasguietnswuin 2 1.x2 u. lasimuaudas
fhogeis 2 vnaleAnulsmuuazndls nnuumestasiogann 1,600 asa. Iaeduiindeya
yipuglivazinuiuy

neiasganugauanysaivest it uanansatssduldaindt IV uagd SWi 1ag VI
fio Afuansiedvinanisineinelasruvesiusivedatuludinuii Inedudwasumesaniud
Furind arusuuudusing uaganuauduiud dusazavzinasindu 100 udmnandudl

AU AYNTNRAINENETINS (Krebs, 1985) gnslunisAiuins fail

AtiANdAgyatinaeingd (V)
= ArWAdWE + ArmuLLLEMS + Ardudiring
srilrnudfmmaineinedusimsvesiuslfuianis (Relative V)
- VI vasfiwaiintu x 100
drudrdrdanuvainuatsvessdnwug (Species diversity index) 1 uf 19 wanads
arumainuangvessiniusldludsaufiody TunisAnwiadeildaunisves Shannon-Wiener Index
(sw) Faiteiunzanlunisnumiundoudu (Shannon & Weaver, 1949) gnslunisduan fsil

H == m)og,p)

H = dvllanuvainangveviianughl
s = PwwiaRugliimun
p; = dndruduuduresiugldvin i rednwiuduresiuglinnyie

WwnsUssliuguAwiImengA LAz

cada o

nsUsgiiugunminluuTnuidnsliusslonidfuiiuandsturesdniianmsauisoon
Iddu 4 90 ldun vSmdadudn vsudsssuI AR ufinuasnssy AeuNa1Ivesq NN
fifinumanssy uazmouawvesguiioulvaasgiaouiuy Wi oldiudunuguaimiius
Weuandn WSun, 2542: i, 2544) 33nsilded

1) mydssdudnumgnienoamyesi e & ndu anudula wargamgl Ysuidudae
nsldusramduianargunsaiogsiiglunsiudeya Tiun n1sgiuazngnevluih aundu Tnevly
ihlusssurfeylsifindumnindndusansidawudioulugdwaanugulasouuinaudula

|

U7 19 atuft 2: €0190201 7/21



NARESUAN AGRICULTURE
JOURNAL Plant Communities of Watershed Forest

ISSN : 0859-3027
ISSN (Online) : 2730-356X

(sachi disc) wagingaumgiiumewmesiuimesineiuatluiiegiaiusyuna 20 Juiindandnid
Jun1NEW AUNITIR 3 91 oAty (assuuaslisua, 2542)
2) MIUTEliuaN BN ITININYRIUIMIENTETIkarTwunsniuguesdnlalinsean

dundwwiadnuazlaituauiilasldgdeduunyiaiugdn Slulinszgndunddudnazaisising

(adslandya, 2547) wazununmm¥elarindnlunduiasising (yatislanden, 2543)

Sufinviauazdnnu lnedniudazvinezdaziuuiiuandaiununusoulmsoanmanuazens
vonuarUsnaeendiauiiozansluth (Dissolved Oxygen: DO) Lﬁaﬂwmmmﬁ%ﬁﬂﬁqmmwﬁﬂ
NMeFINMEINENN1SVesAdaduunvianusdniliinsegndunde Ana (assyy wavisua,
2502) wazAunalldaingns dail

=
1w oA o a ada & a0 a
AMNTUAUNINUT = AZLUUTINYBIENUYIAVUIAENVIENTIINUNNTUR

SunleddiTdnundnfidsiany
AruvneresAdvliauamin asnsoutsoenld 5 sefunutisazuuy il
ASUUL 7.6 - 10 Mg 1hazenaun
AU 5.1 - 7.5 eds thazven
AZULY 2.6 - 5.0 Ve thaanwneld
AU 1.0 - 2.5 neds thandsn
asuun 0 vanede d (Qalwudnfiae)

FBns3aUsHatYin

M5 TUSnaTvin (quantity) vidadnsnislnavesi (discharge) \umsiivdayasiuiu
nsUssifiugunwi dniusnuiduitnesdudihaunadnddealiisnmsiantge - ans
(area - velocity method) Ineifutayaniunianszuaindeyuass tvuaszezyilunsudesju
aeuidu 5 v 10 u. lutrsiidrindunuinssuarlliidsinvnuimingagingleisuuessdu
(mid - section method) YaruAndigautsidnniud fuuaiteldeuafuinigavosdni
wérUdesuassiardunamMsiAunsvesjuassluszezneiidivun yjuaseiidesld 1wy nady
gurndn Aslifunadn naliin Wudy iefuamanuiivenssuainudmsasinsivavesi
Tnesdumsinanugavenseuan 3 afs emAnaaodleldrrsnsinisinavesniudadeiiun
AuifurAsHl (ARl = 0.6) Fudurvesadumeveniitinasenisiausunanivin (e, 2544; Tnen
, 2551) ﬁwﬂé’ﬁm?umfwmmﬂé’lﬁmmmLﬂuﬁﬂmﬁgmﬁmm &ai

(1) MIMANUFIVBINTTRAUIETTIUADY

S
v=-
t

< H ~
Vo= ANUEIURINTELEUEY (LURS/AUN)
s = F¥8EN19 (LWUAT)
t = a1 Gui)

Volume 19 Issue 2: e0190201 8/21



21SaNSINBAOSUISFIIS

depuNyvaIUfuLl NSweInsun

ISSN : 0859-3027
ISSN (Online) : 2730-356X

2) Sasinslnavesi vieUSunanivin
Q = AV
Q = Sarnsluaveni (@uiadiuns/Aui)
A = fufividaddh (s1awns)
V = pnugrveanseuaiin (wes/Auni)

ac ° v saia Y 3 oAy '
ABnsdrsnanslduslevinfunaznisdanisguuiagiedidiusiy
nsdsIINIsldusElerinfukasnsIamMInineInsgudikaniUsEneume 3501581539
nslduselesdinunguuiegnelldiusin 38n1sdunivalingusiegiaesussvinsidimunewuuia
1AT983719 WANITIATIBRUHUNNNEEAITBUYDIAUUE (3538NT, 2549) Tayansidusyleningiu
A o 1< v I a v a o a 1Y
310y laun Aidnvesudaumizdgn slanynugn sounisinizuan n1sdianisudasnizuan
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NANIIVAADILALDAUIIUNA
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Table 1. Tree species in the hill evergreen forest, Mae Phrao watershed

No. Local Common Common Scientific name* Family
name name name
1 ety nowdu Ko Pean Castanopsis diversifolia (Kurz) FAGACEAE
King
2 fedew  feluden Ko Bai Castanopsis tribuloides (Sm.) FAGACEAE
Lueam A.DC.
3 ey AOLULY Ko Neng  Lithocarpus grandifolius (D.Don)  FAGACEAE
Bigwood
4 newiin noLfe Ko Dueai  Castanopsis acuminatissima FAGACEAE
(Blume) A.DC.
flovig roAy Ko Lim Castanopsis indica (Roxb.) ADC.  FAGACEAE
newan ibloe Ko Dam Lithocarpus truncatus (King) FAGACEAE
Rehder & Wilson
AU MU Kam Yan  Styrax benzoides Craib STYRACACEAE
\AnAn ﬂ'ﬁzﬁylfm Kra Phi Dalbergia cultrate Graham ex LEGUMINOSAE-
MY Khao Benth. PAPILIONOIDEAE
Khwai
9 hnuna Tt Rosewood  Dalbergia oliveri Gamble LEGUMINOSAE-
PAPILIONOIDEAE
10 ey Yoy Siamese  Streblus asper Lour. MORACEAE
Rough
Bush
11 wzuen AN Khammok  Gardenia sootepensis Hutch. RUBIACEAE
RN Luang
12 weypy Ny Phayom Shorea roxburghii G.Don DIPTEROCARPACEAE
13 %Lﬁu %’ﬂ‘ﬁwg Rak Khi Semecarpus albescens Kurz ANACARDIACEAE
Mu
14 Lfﬁa% LATDAN Khruea Dalbergia velutina Benth. var. LEGUMINOSAE-
A Khang velutina PAPILIONOIDEAE
Khwai
15 uAHeY LANIIY Khae Sai Stereospermum neuranthum BIGNONIACEAE
Kruz
16 A;’J T;I’J‘l'J’] Ngio Pa Bombax anceps Pierre var. BOMBACACEAE
anceps
17 Wy X Siamese Shorea obtusa Wall. ex Blume DIPTEROCARPACEAE
Sal
18 4do@p duvilaun  Inthanin Lagerstroemia macrocarpa Wall.  LYTHRACEAE
Bok
19 91w N Indian Albizia lebbeck (L.) Benth. LEGUMINOSAE-
Walnut MIMOSOIDEAE
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Table 1 (continuous)

No. Local Common Common Scientific name* Family
name name name
20 qud U Champi  Michelia baillonii (Pierre) Finet & MAGNOLIACEAE
Pa Gagnep.
21 lan ATATD Ceylon Schleichera oleosa (Lour.) Oken  SAPINDACEAE
Oak
22 4 o So Gmelina arborea Roxb. LABIATAE
23 N Y19 Khang Xanthophyllum virens Roxb. XANTHOPHYLLACEAE
Khao
24 Guisn fuley  Taptao Diospyros ehretioides Wall. ex EBENACEAE
Ton G.Don
25 fums v Tio Khon  Cratoxylum formosum (Jeck) GUTTIFERAE
Dyer subsp. pruniflorum (Kurz)
Gogel.
26 @uun Auun Tin Nok Vitex pinnata L. LABIATAE
27 fs“’l:mma\‘l AMUMasY  Kan Nauclea orientalis (L.) L. RUBIACEAE
Lueang
28 UUUN mm?;au Tan Sian Xantolis burmanica (Collett & SAPOTACEAE
Hemsl.) P. Royen
29  uzny ALER Monkey- Mallotus philippensis Mull. Arg. EUPHORBIACEAE
Face Tree
30 UzAin AN Ma Khwat  Ziziphus rugosa Lam. RHAMNACEAE
31 ughen AguUan Kang Pla Flueggea virosa (Roxb. ex Willd.) ~ PHYLLANTHACEAE
ke Khao Voigt
32 Uzuy auolneg Myrabolan  Terminalia chebula Retz. var. COMBRETACEAE
Woodd chebula
33 ugdnld LWAN Pheka Oroxylum indicum (L.) Kurz BIGNONIACEAE
34 ! UL Maha Syzygium albiflorum (Duthie & MYRTACEAE
Kurz) Bahadur & R.C.Guar
35 theses ATWUNUY  Ta Baek Lagerstroemia floribunda Jack LYTHRACEAE
Na var. floribunda
36 Yo Jaan Po Khao Firmiana pallen (Wall. ex King.) STERCULIACEAE
Stearn
37 Jagu Yothe Po Fai Firmiana colorata (Roxb.) R. Br.  STERCULIACEAE
38 Yo MBI Siamese  Mallotus barbatus Mull. Arg. EUPHORBIACEAE
Pom-Pom
Tree
39 Usufi VoA Po Khi Kai ~ Trema tomentosa (Roxb.) Hara ULMACEAE
40  Uswu pwlugn  Yap Bai Colona flagrocarpa (C. B. Clarke)  TILIACEAE
Yao Craib
41 Joides Usldesthe  Salmon Eriolaena candollei Wall. STERCULIACEAE
Wood
Ui 19 atiuil 2: €0190201 11/21
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Table 1 (continuous)

No. Local Common Common Scientific name* Family
name name name
42 Unmos bayn Lae Buk Phoebe lanceolata (Wall. ex LAURACEAE
Nees) Nees
43 U nseil KraPhi  Dalbergia cana Graham ex Kurz  LEGUMINOSAE-
UNUIR Nang var. cana PAPILIONOIDEAE
Nuan
44 nszlau Kradon Careya sphaerica Roxb. LECYTHIDACEAE
a5 1 9 Rang Shorea siamensis Miq. DIPTEROCARPACEAE
46  wzwniu  szaulh TaKhop  Flacourtia indica (Burm.f.) Merr.  FLACOURTIACEAE
Pa
a7 ughly Uztnlu Ma Faen Protium serratum Engl. BURSERACEAE
48  wzuwUn  wwdwUh Mamuang  Mangifera caloneura Kurz ANACARDIACEAE
Pa
49  wzuate  wzhaty  Mamao Antidesma sootepense Craib EUPHORBIACEAE
Sai
50 whwae e Mao Antidesma  thwaitesianum Mull.  EUPHORBIACEAE
Luang Arg.
51 yu Jaduyte  Po Tup Sterculia villosa Roxb. MALVACEAE
Hu Chang
52 AUWAY 1NgNEY  Golden Cassia fistula L. LEGUMINOSAE-
Shower CAESALPINIOIDEAE
53 el aleth Lamyai Pa  Paranephelium xestophyllum SAPINDACEAE
Miq.
54 #adin dunu Som Kop  Hymenodictyon orixense (Roxb.)  RUBIACEAE
Mabb.
55 & uzdu Ma San Dillenia aurea Sm. DILLENIACEAE
56 @wlngy  dulug San Yai Dillenia obovate (Blume) DILLENIACEAE
Hoogland
57 1@ w@anUden  Salao Lagerstroemia venusta Wall. LYTHRACEAE
U9 Plueak
Bang
58 \dgamen  iAwamen  Mountain  Bauhinia variegata L. LEGUMINOSAE-
21 17 Ebony CAESALPINIOIDEAE
Tree
59 uaadle uaasla Snake Strychnos nux-vomica L. STRYCHNACEAE
Wood
60 w9 azUuaUn  Saban Nga  Goniothalamus griffithi Hookf. &  ANNONACEAE
nanaiu Pa Thomson
61 Wil A19AN Khang Nyssa javanica (Blume) Wangerin  CORNACEAE
Khok
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Table 1 (continuous)

No. Local Common Common Scientific name* Family
name name name

62 nilealan  ulleavten  Mueat Symplocos racemosa Roxb.. SYMPLOCACEAE
Hom

63 1w mxtﬁaum& Ta Khian Anogeissus acuminata (Roxb. ex ~ COMBRETACEAE
Nu DC.) Guill. & Perr. var. lanceolata

C.B. Clarke

64 WY avainn  Beleric Terminalia bellirica (Gaertn.) COMBRETACEAE
Myrobalan  Roxb.

65 wauila amsuoU  Star Apple  Chrysophyllum cainito L. SAPOTACEAE

U1 a

66  &n Snlug) Red Zebra Gluta usitata (Wall.) Ding Hou ANACARDIACEAE
Wood

67 - dnagit Si Wa La Bridelia glauca Blume EUPHORBIACEAE
Thi

yilpuglinianuddygauazianinanidnmingrunign fie azade den IV ganign
Av 16.58 sasaqunlaun $9 evluen netdiey wagneen lasdladvianudiAgviidy 15.46 14.94
4.96 way 4.82 MINAIAU A@NANTRUITUISoULEALA 3 SEAU Usenaumeieusanduuul ldgudu
Ale ANER 20 - 28 . WU fedn ety ugi nsziwine $9 0w Seusentusedilyd
BusuANgs 10 - 19 u. 1wy nediu newfes neade weeen wwanUdenun Wudu uaviSeusendy
ansfiaiauglinfanugs 1.5 - 9 u. W wileavew auslng ngn Uailn Wudu dwwanslu Figure
2 yiauglindanunuiwduiniigade azafe Anunuwiuduivsanduiovas 11.70 580
Lo wileavieu nes e1ulug1s nseiu1auwa wagaslunul vlaiuglindeaudduinsgeiign
Andu Sepaz 2.22 Ivavun 24 sllaiug WU nseilw1Ae Nsziiunawa ned neliey naudu A

g A o v yvaa [ a = v oA v w ey
wennade Ludu vidaugldvdaranuauasfigafe 39 daumuduivsSesazs 10.90
ad A Yy o o v o = ! o < 1
Anunntdarianua 13,490.05 as.au. se3asu1lawn newae e1uluend nel waziie lagdien
AURUdURNSSesaz 9.75 6.63 5.61 uay 5.51 mua1su uansliviudadvdnavesydanuglil
= T e = 9

wiallutAura U anssunany sieazidenniuandly Table 2
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Figure 2. Mae Phrao Watershed forest, its ecological structure and 3 canopy layers

Table 2. Quantitative plant community analysis and species diversity of hill evergreen forest,

Mae Phrao watershed

No. = Common name Basal Area  Density RD RF RDo VI Relative SWI
(cm?) %) (%) (%) IVI (%)
1 Beleric Myrobalan 156.93 1.00 0.53 110 0.13 1.76 0.59 0.0402
2 Ceylon Oak 3,310.98 22.00 11.70  2.20 2.68 16.58 5.53 0.3622
3 Champi Pa 121.04 0.50 0.27 110 0.10 1.46 0.49 0.0228
4 Golden Shower 179.55 0.50 0.27 110 0.15 1.51 0.50 0.0228
5 Indian Walnut 597.98 5.50 293 220 0.48 5.61 1.87 0.1491
6  Inthanin Bok 142.92 1.50 0.80 220 0.12 3.11 1.04  0.0556
7  Kam Yan 81.49 0.50 027 1.10 0.07 1.43 0.48  0.0228
8  Kan Lueang 1,072.31 2.00 1.06 1.10 0.87 3.03 1.01  0.0697
9  Kang Pla Khao 79.74 1.50 0.80 1.10 0.06 1.96 0.65  0.0556
10 Khae Sai 11.46 0.50 0.27 1.10 0.01 1.37 0.46  0.0228
11 Khammok Luang 329.45 2.50 133 220 0.27 3.79 1.26  0.0829
12 Khang Khao 177.70 1.50 0.80 1.10 0.14 2.04 0.68 0.0556
13 Khang Khok 127.32 1.00 0.53 110 0.10 1.73 0.58 0.0402
14 Khruea Khang 294.75 2.50 133 220 0.24 3.77 1.26 0.0829
Khwai
15 Ko Bai Lueam 1,429.61 1.00 0.53 110 1.16 2.79 0.93 0.0402
16 Ko Dam 6,942.10 12.50 6.65 2.20 561 14.46 4.82 0.26
17 Ko Dueai 12,067.78 5.50 293 220 9.75 14.87 496  0.1491
18 Ko Lim 949.52 3.00 1.60  1.10 0.77 3.46 1.15  0.0953
19 Ko Neng 97.48 0.50 0.27 110 0.08 1.44 0.48  0.0228
20 Ko Pean 1,246.58 1.00 053 2.20 1.01 374 1.25  0.0402
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Table 2 (continuous)

No. Common name Basal Area  Density RD (%) RF RDo VI Relative Swi
(cm2) (%) (%) VI (%)
21 Kra Phi Khao Khwai 4,443.79 4.50 239 220 3.59 8.18 2.73 0.1289
22 Kra Phi Nang Nuan 3,508.97 9.00 479 220 2.84 9.82 3.27 0.2099
23 Kradon 1,184.43 0.50 0.27 110 0.96 2.32 0.77 0.0228
24 Lae Buk 17.90 0.50 0.27 110 0.01 1.38 0.46 0.0228
25  Lamyai Pa 11.46 0.50 0.27 110 0.01 1.37 0.46 0.0228
26  Ma Faen 6,563.07 2.00 1.06 1.10 5.30 7.47 2.49 0.0697
27  Ma Khwat 4a7.77 0.50 0.27 110 0.04 1.40 0.47 0.0228
28 Ma San 6,648.70 1.50 0.80 1.10 5.37 1.27 2.42 0.0556
29 Maha 5,822.29 1.00 0.53 1.10 4.70 6.34 2.11 0.0402
30 Mamao Sai 72.73 1.00 0.53 110 0.06 1.69 0.56 0.0402
31  Mamuang Pa 6,018.05 0.50 0.27 110 4.86 6.23 2.08 0.0228
32  Mao Luang 77.51 2.50 133 220 0.06 3.59 1.20 0.0829
33 Monkey-Face Tree 13.45 0.50 0.27 110 0.01 1.38 0.46 0.0228
34 Mountain Ebony 1,432.08 1.50 0.80 1.10 1.16 3.05 1.02 0.0556
Tree
35  Mueat Hom 1,954.36 14.00 745 220 1.58 11.22 3.74 0.279
36  Myrabolan Wood 38.14 2.00 1.06 220 0.03 3.29 1.10 0.0697
37  Ngio Pa 998.22 0.50 0.27 1.10 0.81 2.17 0.72 0.0228
38  Phayom 1,223.58 0.50 0.27 110 0.99 2.35 0.78 0.0228
39  Pheka 144.67 1.00 0.53 1.10 0.12 1.75 0.58 0.0402
40  Po Fai 13.45 0.50 0.27 1.10 0.01 1.38 0.46 0.0228
41  Po Khao 30.96 1.00 0.53 220 0.03 2.75 0.92 0.0402
42  Po Khi Kai 591.90 2.50 1.33 220 0.48 4.01 1.34 0.0829
43 Po Tup Hu Chang 1,464.70 1.50 0.80 220 1.18 4.18 1.39 0.0556
44 Rak Khi Mu 240.72 0.50 0.27 110 0.19 1.56 0.52 0.0228
45  Rang 13,490.05 6.50 346 1.10 1090 15.46 5.15 0.1678
46  Red Zebra Wood 1,346.13 1.00 0.53 1.10 1.09 2.72 0.91 0.0402
47  Rosewood 478.02 2.50 133 1.10 0.39 2.81 0.94 0.0829
48  Saban Nga Pa 38.28 1.00 0.53 110 0.03 1.66 0.55 0.0402
49  Salao Plueak Bang 3,015.83 7.00 3.72 220 2.44 8.36 2.79 0.1768
50  Salmon Wood 1,045.81 1.50 0.80 1.10 0.84 2.74 0.91 0.0556
51  San Yai 2,812.59 0.50 0.27 110 2.27 3.64 1.21 0.0228
52 SiWa La Thi 477.46 5.50 293 220 0.39 5.51 1.84 0.1491
53  Siamese Pom-Pom 557.96 4.50 239 220 0.45 5.04 1.68 0.1289
Tree
54 Siamese Rough 561.50 0.50 0.27 110 0.45 1.82 0.61 0.0228
Bush
55 Siamese Sal 6,821.62 3.50 1.86 1.10 5.51 8.47 2.82 0.107
56  Snake Wood 315.84 0.50 0.27 110 0.26 1.62 0.54 0.0228
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Table 2 (continuous)

No. Common name Basal Area  Density RD (%) RF RDo VI Relative Swi
(cm2) (%) (%) VI (%)

57  So 346.64 0.50 0.27 1.10 0.28 1.64 0.55 0.0228
58  Som Kop 15.60 0.50 0.27 1.10 0.01 1.38 0.46 0.0228
59  Star Apple 1,230.03 1.50 0.80 220 0.99 3.99 1.33 0.0556
60 Ta Baek Na 4,903.17 8.50 452 220 3.96 10.68 3.56 0.202
61  Ta Khian Nu 91.99 0.50 0.27 1.10 0.07 1.44 0.48 0.0228
62  TaKhop Pa 1,167.40 1.50 0.80 220 0.94 3.94 1.31 0.0556
63  Tan Sian 1,790.49 0.50 0.27 1.10 1.45 2.81 0.94 0.0228
64  Taptao Ton 638.01 6.50 346  2.20 0.52 6.17 2.06 0.1678
65  Tin Nok 1,618.31 2.50 1.33  1.10 1.31 3.74 1.25 0.0829
66  Tio Khon 822.93 3.00 1.60 1.10 0.66 3.36 1.12 0.0953
67  Yap Bai Yao 8,200.86 11.50 6.12 220 6.63 1494 4.98 0.2466

total 123,766.09 188 100 100 100 300 100 5.1839

Remarks: RF = Relative frequency, RD = Relative density, RDo = Relative dominance,

IVI = Importance Value Index, and SWI = Shannon-Wiener Index
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Table 3. Discharge of Mae Phrao watershed
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Remarks: Mean rate of discharge = Rate of Discharge x Constant Value (0.6)
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Figure 3. Land use map of Mae Phrao watershed at Ngiew Thao village
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