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significant differences between watershed types. While no significant differences found at the local (watershed)

scale, ordinations of community composition showed that the 5 undisturbed watersheds were less similar to each

other than the five disturbed watersheds indicating a greater diversity at this larger landscape scale.

Key words: tropical forest, deforestation, biodiversity, butterflies, formicidae
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Figure 1 Alpha diversity measures for butterflies and ants in disturbed plots (DA, ﬁ) and undisturbed plots (DF; .)
in different disturbed watersheds. (a: Shannon-Wiener index (HU); b: Fisher's alpha (QU); c: Species richness;

d: Chao?2)
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Figure 2 Alpha diversity measures for butterflies and ants between forest plots in a disturbed watershed (DF; &) ana
in an undisturbed watershed (UF; .). (a: Shannon-Wiener index (H1); b: Fisher's alpha (CL); ¢: Species richness;
d: Chao?2)
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3.1 Alpha diversity:

Alpha diversity 0dfidanas iz gty
nsumu (D) s haRuimanes (DA) uay fufih
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(p>0.05) daRamnnanaass (@) wasudazLageY t-
test Iudidanasiuuaze lnsaamainvany Shannon-
Wiener index (2.34 uay -0.79), Fisher's alpha (0.38 Wag
-1.80), species richness (1.28 uat -1.34) liay Estimated
species (Chao2) (-1.36 uav -1.03)
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utlasgene ttest rasiidanaiuuazun Tay Shannon-
Wiener index (-0.58 Way -0.13), Fisher's alpha (0.51 uav
-0.15), species richness (-0.46 Wa 0.84) Way Estimated
species (Chao2) (1.83 wae -0.53)
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3.2 Beta diversity:

Venn Diagrams maotmaﬂuﬁuﬁeﬂuﬁwgmnmu
) e ERasEenmeiu Fnuwmuiv
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Figure 3 Venn diagrams for the butterflies between a disturbed plots (DA) and forest plots (DF) in a disturbed watershed

(DA = left hand circle; DF = right hand circle; overlapping, common species; S = number of species)
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Figure 4 Venn diagrams for the ants between a disturbed plots (DA) and forest plots (DF) in a disturbed watershed

(DA = left hand circle; DF = right hand circle; overlapping, common species; S = species richness)
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Figure 5 Venn diagram for the butterflies hetween the forest in a disturbed watershed (DF) and forest in an undisturbed

watershed (UF) (DF = left hand circle; UF = right hand circle; overlapping, common species; S = species richness)
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Figure 6 Venn diagram for the ants between the forest in a disturbed watershed (DF) and forest in an undisturbed

watershed (UF) (DF = left hand circle; UF = right hand circle; overlapping, common species; S = species richness)
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Figure 7 DCA ordinations of butterflies and ants for both site and watershed status. (Sites: 1 = Chiang Mai; 2 = Nan;

3 = Phitsanulok; 4 = Tak; 5 = Uthai Thani, Watershed (WS): 1 = Disturbed watershed (D); 2 = Undisturbed

watershed (U) [butterflies from Phitsanulok were excluded])
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$nian  (Parantica aglea  melanoides) i
Nymphalidae Lz ﬁLﬁyaWMNﬁuLﬂa Celastrina argiolus
jynteana 2361 Lycaenidae Lﬁuﬂtéaﬁwﬂuﬁuﬁmum
meﬂLéawuauslﬁnﬁ”’oaamﬁmﬁﬁavﬁquﬁﬂssmﬂﬁL‘ﬂu
lda 126l T@mLawwzﬁuﬁﬁﬂqnﬁﬂéﬁ‘biﬁéfuwlmﬁuag’
ei’mﬁtéamawmmumﬂmﬁ Mycalesis anaxioides 41
Nymphalidee  RiAof@emniings  Nacaduba beroe

gythion uaciidavhdewniinan  Nacaduba kurava

[
A A Ao '

nemana 1§ Lycaenidae FaiflufiFofidnwuagmumath

ayv/ v hwesgashfignaunu Adolimunssaon
(Discophora sondaica zal) Wddaufidath

(Amathusiinae) dineluiddfuldi 1ol awwu
mwwﬂuﬂwﬁiadgmumum&u (Table 1) sluehmaezg'wﬁw
ﬂLéa%mLﬁUmB (Euploea mulciber mulciber) 296
Nymphalidae LﬂuﬂLéanmﬁuﬁwﬂufﬁuﬁwﬁﬂmmnmu

¥ iy
dnfidolimusssnm  wuswelugashthlignaunu

Table 1

sEsingrmansiarnamlad@ing 19 11 alufi 1 wa- fede

(Table 1) Turifeniu Adanerinuamenaoiug
yovanfugfieiuiis (27] @wdenfiu Kitching and
Dunn (28] W mswAsasiudith luvnmmses
ipuauds azﬁﬂﬁé’iLéawauﬁu‘luﬁuﬂﬂngéu fsvom
adaafunAnwiL Safimadeuasidithdiernls
evdd i dewmennsvd Budeynngiwems s
Fuilanemdna waelsiwy lufnfiawon

wadlay 5 1H0 AMesunanamuanmenieuas
ammnadenlauarznmavhamuthdiaymsnees Ao
Anoplolepis gracilipes, Pheidole sp6, Crematogaster
spl, Diacamma sp4 Wat Monomorium sp2 wulwiudion
el,ufﬁuﬁw\bizgnmmu mnnfhziuﬁw'?;ﬂmmumu udientiu
Tuszﬁuéuﬁw azwummmfuv?"m:uﬁwﬁﬂw‘lﬂgﬂmmuumn’h
(Table 2, 4) Imatawwzumﬁwﬁa Anoplolepis gracilipes
Lﬂwmﬁwu\lﬁlmﬁmmﬁwnhnm%uﬁ Iﬂamwwﬂuziufhﬁ
Lignsumu dosnmtsarinivisseyludu  lasul
vaolidndn  uaddnmoeduiimensmdludu
LnEe uaviapeey wasPuiwmannay TaeyRano

avmiushhiawnassds [29]

Indicator species index (p<0.10) for butterflies indicating between agricultural land use (DA),

forest in a disturbed watershed (DF) and forest in an undistutbed watershed (UF)

(butterflies from Phitsanulok were excluded)

Indicator species Family p-value Plots
Parantica aglea melancides Moore Nymphalidae 0.006 DA:UF = 6:4
Danaus genutia genutia Cramer Nymphalidae 0.019 DA
Mycalesis anaxioides Marshall Nymphalidae 0.087 DF
Discophora sondaica zal Westwood Nymphalidae 0.092 UF
Celastrina argiolus jynteana de Niceville Lycaenidae 0.095 DA
Nacaduba beroe gythion Fruhstorfer Lycaenidae 0.095 DF

Nacaduba kurava nemana Fruhstorfer

Lycaenidae 0.095 DF
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Table 2  Indicator species index (p<0.10) for ants indicating between agricultural land use (DA), forest in a

disturbed watershed (DF) and forest in an undisturbed watershed (UF)

Indicator species Sub family p-value Plots
Anoplolepis gracilipes (Fr. Smith) Formicinae 0.057 DADF.UF = 2:2:4
Pheidole spé Myrmicinae 0.066 DADF.UF = 3:1:4
Crematogaster spl Myrmicinae 0.081 DADF.UF = 1:2:3
Diacamma sp4 Ponerinae 0.089 DADF.UF = 0:.0:2
Monomorium sp2 Myrmicinae 0.090 DADF.UF = 1:1:3

Table 3  Indicator species index (p<0.10) for indicating watershed between disturbed watershed (D) and

Undisturbed watershed (U) (butterflies from Phitsanulok were excluded)

Indicator species Family p-value Watersheds
Euploea mulciber mulciber Cramer Nymphalidae 0.043 DU=82
Discophora sondaica zal Westwood Nymphalidae 0.080 U

Table 4 Indicator species index (p<0.10) of ants indicated the watershed as a disturbed watershed (D} and an

undisturbed watershed (U)

Indicator species Sub family p-value Watershed
Anoplolepis gracilipes (Fr. Smith) Formicinae 0.051 DU =48
Pheidole spb Myrmicinae 0.076 DU=236
Monomorium sp2 Myrmicinae 0.090 D:U = 36
Diacamma sp4 Ponerinae 0.090 DU =47
Crematogaster spl Myrmicinae 0.094 U
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