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Abstract
Watanasit, S., Na Wong, N., and Sirawatchananai, P.
Canopy beetles at Ton Nga Chang Wildlife Sanctuary, Songkhla
Songklanakarin J. Sci. Technol., 2004, 26(3) : 369-384

The abundance of beetles on canopy trees were examined between disturbed and undisturbed areas of
lowland tropical rain forest in Ton Nga Chang Wildlife Sanctuary, Songkhla, Thailand between November
2001 and November 2002. Pyrethroid fogging was applied to collect the canopy beetles at 3 randomly selected
trees in a permanent plot of 100x100 m> of each study site every 2 months. The results show that the
abundance of canopy beetles comprises of 485 species, 80 subfamilies in 42 families. The beetles frequently
collected were Anthicidae, Curculionidae, Chrysomelidae, Elateridae and Staphylinidae. No differences in
Shannon-Wiener Index and evenness were found between disturbed and undisturbed areas.

The effects of seasonal change (dry and wet) and study area on individual number of canopy beetle
families were also investigated. It was found that seasonal change influences canopy beetles in families
Coccinellidae and Silvanidae, while the study area affects canopy beetles in families Anthicidae, Ceratocanthi-
dae, Coccinellidae and Silvanidae. Interaction between seasonal change and study area is also found in the
individual number of the family Attelabidae.
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The relationships between physical factors (rainfall, temperature and humidity) and the number
of individuals of canopy beetles were also determined. The results show that the number of individuals of
family Attelabidae was positively correlated with rainfall, whereas the number of individuals of families
Buprestidae and Cerambycidae were posivtively correlated with temperature and the number of individuals
of family Hydrophilidae was negatively correlated with humidity.

Key words : canopy, beetle, Ton Nga Chang Wildlife Sanctuary, seasonal change,
physical factors

UNANYD
angny T nE  alging a 29d waz fiuw darivinlug
2’ = KX U w (&4 [l v U w
arvuisaugen liluuadnuitug “aithlauning damda sy
2. UAIUASUNS NN, 2547 26(3) : 369-384

mmstiuiegeauuiGeusealidisdzmadany 1siaiilwinsesd luuadnwiug “adihlaunda
Suduthaviudseguinamaldvenlsznalnglu uvesdmia svar  Tasnawlasansnna 100x100
asms a0 2 wlaa Aevinathiignsunuuazih aysel luudazadesmativdesaims aden
aulianedsas 3 é’umaqﬁuﬁﬂﬁgmumuLm:ﬁuﬁ% uysel lagiiudiednann q4 2 ey Sudaudiion
wAIMeY 2544 - woadmeu 2545
80 dddes  lu 42 2ad

NNMIANNUANNFAYNVBIAIUMTOUBRA LU MU 485 Fila
23 Anthicidae (Judfinuannil @ seande Curculionidae, Chrysomelidae,
Elateridae tae Staphylmldae MUNAY mmﬂiwmﬂumummﬁmnﬂmﬂmawuﬂwuﬁ (Shannon -Wiener
Index) wazAA Ny mL UDUBIMITUWINTEDY (evenness) YBIAIIVULTBUYDA L3 §°'m1qwuﬂﬂ1nninnm
iuth awgal wuhlifianuuandsiuvesniuithng a4

Havedgama (wasuazely) AuiuidnmaesnnumveindaiuuGeusealil nuhgamalinade

A4 dx a ) o ¢ .

YUz NNUNAN N HAAB N UIUAIVDIINA  Anthicidae,

NUINAIVBIA Coccinellidae wag Silvanidae

¥
A A=

Ceratocanthidae, Coccinellidae waz Silvanidae %3V interaction 3z¥INg@MaAnuUNUNAN WuNiinase
UIUAIVBIIA Attelabidae

miunavesilede swanden anannedy, aumgil wazANNFIUWIME) AedIUIUAIVRIRIIUY
A U ' < 1o L 4 . S| v o (% % v 3 LY
Gauganlaluuaazied NUNNUIUAGA Attelabidae HnNH “wwusmMavInnvdSinanndy  Iumu
¥2429f Buprestidae wazd9d Cerambycidae 1A “WUSlUBAINAVRUHAN UAzTINIURIVBIAINIA

Hydrophilidae in213¢ “uWuslumaaunuanusu “uing

Canopy beetles at Ton Nga Chang Wildlife Sanctuary
Watanasit, S., et al.

dl g 1 ! v ) ! d’d
LLNE‘NYIQ’]?(EJE]QI%U’]L‘H@?Q%HJ%T]QNVIN@]T]N

- < . PR 4
YNYNVDITUANING AURAIRBILAZLTUNNVDS " 98
aa a a ° L a 1 v

Fanfian dyassszuuialuluua3en (John,

1984) wiu Haalunisangssny (pollination)  Tuea
818 138uN38 (decomposer) WAZHNULIBULITIN
15919150 18leaims (food web) BaIIEULTELIA
LAAILNINEY 1au ua daya “ad A fananetu daan

WATLNAIWINAA  nnIalddudadt (bioindicator)

lunsdsziluanurainvans (rapid biodiversity as-
sessment) 284 N W1 (Anderson, 1997; Hawk-
sworth and Ritchie, 1993; Speight et al., 1999)
[ % € @ 6 1 U 1 1 a &'
wasneiug “aialansdradudrduiu
wuudula-uandu (euna uazame, NUY) duunas
NN 1AYVIIRIa 281 NRENYIBNEI9IN
noluazwanlssmantnglznanluudast doan v
| A L% €4:l' o ) % o 6 e €6 |
NANIENUADNALAE mwmﬁﬂaﬂﬂuwmnmwuq @31



2. qUaIUASUNS M.

it 26 AUt 3 WAy, 2547

371

v = U v L% (X7 (Al v
arvuseugaaliluuadnyiug aithlawndng
Angnyl T "ns uazanz

nsntlEldsmsnridavasnssmldnas “adtn las
@ AIwuNIngs 355 wie (nsnda e, w4
uazlu uaasnguuuasinsdnmniulunanssiie
. X .
u® (Watanasit et al., 2000), At~ ana1971 (Boonvanno
g v
et al., 2000), W\ aruawAy (Nmna, 2544) Wazeig
ya @3 (Cule, 2545) Judiu wadayannumainrans
yasuNasnaguwsonaaaldfilddnis@neininen
o A & R | Ao
IﬂﬂLﬂW’]:G]’N‘UﬂLL“LIGﬁmL‘iJuﬂQNV] ag
lutfatunsinmaianazaugnanyaediis
vuisousoalilaslditnisdanungunuanaiu
. = = & %
(canopy fogging) 284 1edyssinnininsesd &
lalesuanuteniniigindsnisnmlddruinninis
. d 1 e 1 U a é’
AMITIVUNAIUUDAKY  UANSIALA 0819683 TR
Uz ninmlasnsiiudadisunas lnsauiadnuas
Iy wazldluuSunmaunnndnitmsdug  uanainiu
Stork waz Hammond (1997) fnnseinsidIauifiay
ABnsdanunanrnanaiuuas 13ANTY malaise trap
luaauuainuaisansdiag  wuIdtnisdanung
s a [ o 1 U 2
nuanaTuvey 19ed wsaLAudlageseldne 111
- 4o . . -
wita Twunein139uUUY malaise trap liAe 85 wila
R & o =& 1 aa a ' o
Wit unsalidiuindsnsfevungunuana tu
289 130TmNE NlunIENEITIANRAINRANE DY
o A = A v o & = & =
dtnudsuuiSensaald dstulunisinsasonie
Wwenlditnsfanunguunanatuass 15adlunis
Wiudadreisunisousan lduasuasnmwug "o
Tauadne
MU IANENANNRAINARIVDIG 1L BLTOU
800 lId8ITnsRanunguuNanatTun1snialdves
Tnawinaisees ldun anunainraisvaadsus
A % v €€ o €| [ %
Sougaaldluluadnmiut aiiliesaw v danda
5519 (n3ne, 2541)
) x
AMNYNYNVBIFINITIUBLNY N1WHTDINA
luudazggnia  anNNsANEIANYNANBIFIINA1TS
aa A 1
Fauuisansan llulsznatuinn wuienuana
299629 “WABSAUYINMIHYL (Young, 1982) s
4‘ 1 A a a o al 1
avanlusisggruiziasgiaulald@uaznalule
Wudwaunin  swaldlunasennisigan wugol
“MIudna e TIneduniionsan lduazuslnaie

< =3 ) a a A
Winawns azduldinnsdgiulaussianssmens
AANIANHARBNIINIEIUUATAIINYNYNYDIA WA
aa = U a 1 g v I >
FRavuisausaa ldusnmihawaeion udluifagiin
1 1 l&l v o Q- d

wudithauaaioninaelse uilfgninisifsuulas
209 MWWIARON  LHBIIINNITYNINMAIEY1889
390157 IHanITNuda Awglainiauazunasa
2DIFN BRI NTUFIANEINITNILNBLAEAIN

U Ie a U a 1, a Z
NYNVDITINANTIT U S ousan liUS M AT
A = e X = a a o |
wadudayarugiwlunsdnmnineinaaasédizdaly
Tuouiaa

o o @ = & X

WIuTaguse shlun1sdnmasei wanain
f‘{nu,uﬂmwuqﬂquma\iﬁawuﬁauﬂa@vl.ﬁl,l,%n f97n17
WAZBY NINLIARENLAENIARaN T AEULLRAN
ﬁﬂﬁumaaéawm‘%auﬂaﬂmmmmﬂ%’ﬂmﬁuﬁ:"’@1‘3‘1]1

Tausg 19
ad a v
5137199
X daw
NuNIvY
Naauazaaniun

I a

wasnsiug aithlanndis aeeguiiamnie

Kl

a o

lﬁ@a%d’]\‘maﬂﬁi&ﬂﬁiﬂﬂ IRL?.I@]EONLJ’]@%J@]I]N 21LND

U

m@sl,w;y' FIUIA IV LAZAILNDAIVBNINAY IR
A8 ITNINALAAN 6 aven 5 Fan 4 7 aven 3
aUen 1ite wazaavdyan 100 agen 8 AuUan fiv 100

- o X A
a9en 16 AUa1 aziuaan aaununlszuin 180 as.nu.
(nsuthldl, w.4.1.) (Figure 1)

ANHUSNIM NN

= 'Y AT v o o

HuiaSnswug “adthndienien aududen
= U = 1 dl d! =1
ReaaufimIainn v dusaaiznn R IRL S EUC PRI
032 LAY IMNILAUBINLLAUIBNE (TNN.) L1 WATNIN
o o 61 % a 1 3 ‘s' 1
WU g a5t lauende & awihasauaaNnunadg
o 2 & P w & Ae o A
99 Faduunasdiutind dyvetaandilvans
nee U e rany g 1wu aasslauedie ey
louds aanesanil Anasduas Aaadlon LazARaIAT
L E¥INNRAAMNANA T LU LA DL DU DIHTIT NI RA 8
wriv FalFRATINANANAIBITANE g Hane N8 1w
Henlauinde enlauddy  entaviin wien



Songklanakarin J. Sci. Technol.
Vol. 26 No. 3 May-Jun. 2004

Canopy beetles at Ton Nga Chang Wildlife Sanctuary

372 Watanasit, S., et al.

e

nn

':' .\_t".‘.*';.

:,-»f- K

TFET

,rx

Baren pro n'.m.':' el

Suin, Dograramn.,
[T RSN U R R PP, o8

aoaen S Tha

1
AXAETAN LT

""bd'l'ull Hega Menip '\\ﬂl'hﬂl '::n.'hm r r:'{

""':"III '.Ir}h ?';%,:‘Jil’

E|T_ aa :1.;..2 WrtarFal
s

A
i,g i ‘“lﬁ

hDisturhe d area

Undisturbed area

Figure 1. The location of 2 study areas (1 = Disturbed area, 2 = Undisturbed area) at Ton
Nga Chang Wildlife Sanctuary (Modified from: Royal Thai Survey Department,

1987)
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Figure 2. Canopy fogging with the containers for collecting insects
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Table 1. Individual number and percentage of top five families of canopy beetles between disturbed
and undisturbed area at Ton Nga Chang Wildlife Sanctuary. The samplings were conducted
every 2 months during November 2001 - November 2002 (n = 7).

Study area
Family Undisturbed Disturbed Total
Individual number % Individual number % Individual number %

Anthicidae 343 13.39 1,035 20.60 1,378 18.21
Curculionidae 686 26.78 605 12.04 1,291 17.02
Chrysomelidae 339 13.23 694 13.81 1,033 13.62
Elateridae 200 7.81 798 15.88 988 13.16
Staphylinidae 311 12.14 458 9.12 769 10.14
Others 683 26.66 1,434 28.54 2,117 27.91
Total 2,562 5,024 7,586
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2002 (Source: Southern Meteorolgical Office, Hat Yai International Airport)
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Table 2. Mean (% se) individual number in each family, total number of individuals
and family number of canopy beetles between disturbed and undisturbed
area in wet and dry season at Ton Nga Chang Wildlife Sanctuary.

Disturbed area

Undisturbed area

Family
Dry (n =4) Wet (n = 3) Dry (n =4) Wet (n =3)

Aderidae 1.50 (£0.65) 1.67 (x1.21) 0.58 (£0.34) 0
Anobiidae 1.17 (x0.41) 2.22 (x0.85) 2.67 (£1.24) 2.44 (x£1.38)
Anthicidae 55 (£26.26) 41.67 (x17.92) 17.42 (£8.72) 14.89 (+7.20)
Anthribidae 3.67 (x1.68) 6.89 (x2.94) 2.25 (x0.63) 2.22 (x1.28)
Attelabidae 0.33 (x0.2) 1.44 (x0.38) 0.33 (x0.19) 0.22 (£0.22)
Bothrideridae 0 0 0 0.22 (x0.15)
Brentidae 0.33 (x0.14) 0.44 (x0.18) 0.33 (x0.14) 0.67 (x0.24)
Buprestidae 0.17 (x0.11) 0.33 (x0.24) 0.42 (x0.19) 0.56 (x0.29)
Carabidae 342 (x1.91) 1.78 (x£0.55) 0.75 (x0.25) 0.89 (£0.45)
Cerambycidae 1.67 (x0.47) 2.00 (x£0.58) 1.33 (x0.47) 2.78 (x1.41)
Ceratocanthidae 1.00 (x0.35) 1.00 (x0.67) 0.50 (x£0.26) 0.56 = (0.44)
Chrysomelidae 35.33 (x10.37) 30.00 (x£6.33) 15.42 (+4.23) 17.11 (£5.71)
Ciidae 0.67 (£0.51) 0.22 (£0.22) 0.58 (x£0.26) 0.44 (£0.34)
Cleridae 1.50 (x£0.48) 0.33 (x0.24) 1.17 (£0.60) 1.78 (x0.92)
Coccinellidae 2.00 (x1.15) 2.44 (£1.26) 1.17 (x0.37) 1.56 (x0.87)
Corylophidae 2.42 (x0.99) 3.89 (1£.69) 4.25 (£2.08) 0.56 (£0.29)
Curculionidae 23.92 (£6.73) 3533 (x10.44) 4142 (x13.14) 21.00 (£6.73)
Elateridae 27.02 (x10.39)  52.56 (£27.00) 10.75 (£2.47) 7.89 (£2.94)
Endomychidae 0.17 (x0.11) 1.22 (x0.76) 0.33 (0+.19) 0.33 (£0.24)
Erotylidae 1.67 (£0.53) 0.89 (x0.77) 0.33 (x0.19) 0.44 (£0.24)
Histeridae 0.33 (£0.19) 0.33 (£0.17) 0.33 (£0.19) 0.11 (20.11)
Hydrophilidae 0.33 (£0.19) 0 0.008 (+0.008) 0
Languridae 0.83 = (0.75) 0.22 (£0.15) 0 0
Latridiidae 3.75 (x1.59) 3.44 (x1.50) 1.75 (£0.83) 0.56 (£0.24)
Limnichidae 3.25 (2.19) 5.78 (£1.91) 3.08 (x2.03) 1.89 (+0.86)
Lonniidae 0.008 (+0.008) 0 0 0
Melyridae 1.58 (£0.62) 3.89 (x1.29) 0.58 (£0.15) 0.33 (£0.17)
Mordellidae 2.17 (x0.60) 1.33 (£0.55) 0.92 (+£0.25) 0.78 (£0.43)
Nitidulidae 1.33 (£0.62) 2.33 (x£1.85) 2.33 (x1.21) 1.00 (£0.76)
Oederneridae 0.008 (+£0.008) 0 0 0
Phalacridae 7.08 (£4.22) 8.33 (x4.36) 1.92 (£0.79) 1.78 (£1.53)
Prionoceridae 0.42 (£0.23) 0.11 (20.11) 0.008 (+0.008) 0
Ptillidae 0.17 (£0.17) 0 0.008 (+0.008) 0
Ptilodactylidae 0.92 (£0.36) 0.78 (£0.46) 0.67 (£0.22) 0.67 (£0.44)
Salpingdae 0 0.11 (£0.11) 0 0
Scarabaeidae 1.25 (£0.42) 1.00 (x£0.37) 0.008 (+0.008) 0.33 (£0.24)
Scydmaenidae 0.008 (+0.008) 0.11 (20.11) 0.008 (+0.008) 0
Silvanidae 0.50 (£0.50) 0.22 (£0.15) 0.25 (£0.18) 0
Staphylinidae 17.42 (£5.04) 27.67 (£8.89) 12.83 (£2.84) 17.44 (£7.06)
Tenebrionidae 12.25 (£2.92) 9.33 (£2.53) 3.67 (x0.97) 4.11 (20.61)
Zophridae 4.42 (x0.87) 11.44 (x10.33) 1.00 (+0.44) 2.22 (x1.13)
Unknown 0.25 (£0.13) 0.11 (20.11) 0.008 (+0.008) 1.11 (20.35)
Total 221.25 (£56.93) 262.78 (+72.80) 131.75 (£25.53) 107.78 (£36.77)

Number of Family

19.25 (+1.72)

19.33 (+2.58)

17.25 (+1.49)

14.00 (+2.43)
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Table 3. Two way ANOVA showing F-value and significance level of
individual numbers in each family, total number of individuals
and family numbers of canopy beetles at Ton Nga Chang Wildlife
Sanctuary. (* = P<0.05, ns = non significant, degrees of freedom
in parenthesis)

Source of variance

Family
Season (1) Site (1) Season X Site (1)

Aderidae @ 3.23 ns 13.09 ns 0.29 ns
Anobiidae 0.43 ns 1.82 ns 0.39 ns
Anthicidae @ 0.36 ns 298.33* 0.010 ns
Anthribidae @ 0.06 ns 0.76 ns 1.69 ns
Attelabidae 0.67 ns 1.00 ns 5.81%*
Bothrideridae @ 1.00 ns 1.00 ns 3.10 ns
Brentidae 4.00 ns 1.00 ns 0.42 ns
Buprestidae @ 26.36 ns 99.22 ns 0.01 ns
Carabidae @ 0.15 ns 1158.48* 0.002 ns
Cerambycidae @ 16.07 ns 6.53 ns 0.04 ns
Ceratocanthidae 1.00 ns 289* 0.004 ns
Chrysomelidae 0.27 ns 21.79 ns 0.22 ns
Ciidae 3.65 ns 0.21 ns 0.17 ns
Cleridae 0.10 ns 0.39 ns 2.14 ns
Coccinellidae 225.00* 961.00* 0.001 ns
Corylophidae 0.19 ns 0.08 ns 2.86 ns
Curculionidae @ 0.001 ns 0.09 ns 1.29 ns
Elateridae @ 0.001 ns 3.47 ns 2.24 ns
Endomychidae @ 0.92 ns 0.29 ns 1.97 ns
Erotylidae @ 0.53 ns 1.27 ns 1.99 ns
Histeridae 1.00 ns 1.00 ns 0.39 ns
Hydrophilidae @ 3.15ns 1.00 ns 1.04 ns
Languridae @ 1.00 ns 17.83 ns 0.15ns
Latridiidae @ 0.38 ns 6.59 ns 0.30 ns
Limnichidae 0.12 ns 1.87 ns 0.91 ns
Lonniidae @ 1.00 ns 1.00 ns 0.74 ns
Melyridae @ 0.31 ns 2.68 ns 3.90 ns
Mordellidae @ 11.50 ns 18.77 ns 0.16 ns
Nitidulidae 0.02 ns 0.02 ns 1.00 ns
Oederneridae @ 1.00 ns 1.00 ns 0.74 ns
Phalacridae @ 0.11 ns 2.76 ns 1.31 ns
Prionoceridae @ 4.36 ns 6.01 ns 0.36 ns
Ptillidae 9.00 ns 1.00 ns 0.15 ns
Ptilodactylidae 1.00 ns 6.76 ns 0.04 ns
Salpingdae @ 1.00 ns 1.00 ns 1.36 ns
Scarabaeidae @ 0.08 ns 17.83 ns 0.54 ns
Scydmaenidae 0.25 ns 1.00 ns 0.44 ns
Silvanidae 361.00* 289.00* 0.002 ns

Note: @ Data were transformed to a log (1+X). Variances were not homogeneous
(P<0.05). (to be continued)
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Table 3. (Continued)

Source of variance

Family . .
Season (1) Site (1) Season X Site (1)

Staphylinidae 6.95 ns 6.89 ns 0.23 ns
Tenebrionidae @ 0.02 ns 7.45 ns 1.56 ns
Zophridae @ 0.25 ns 2.88 ns 1.71 ns
Unknown @ 0.50 ns 0.42 ns 8.88*
Total @ 0.12 ns 4.33 ns 1.05 ns
Number of Family # 0.90 ns 4.84 ns 0.69 ns

Note: @ Data were transformed to a log (1+X). Variances were not homogeneous

(P<0.05).

# Unknown families were not include for calculation.
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Table 4. Spearman rank correlation coefficient (r ) and significant value of indivi-
dual numbers in each family and total individual numbers of canopy
beetles correlated with rainfall, temperature and relative humidity at Ton
Nga Chang Wildlife Sanctuary during November 2001 - November 2001.
(* = P<0.05, ** =P<0.01)

. Rainfall (mm) Temperature (°C) Relative humidity (%)
Family
rs P r, P r, P
Aderidae 0.33 0.46 0.55 0.19 -0.03 0.93
Anobiidae 0.25 0.57 0.74 0.05 -0.18 0.69
Anthicidae 0.35 0.43 0.17 0.70 0.17 0.70
Anthribidae 0.42 0.33 0.28 0.53 0.25 0.58
Attelabidae 0.92 0.003%** 0.18 0.69 0.51 0.23
Bothrideridae 0.20 0.66 0.40 0.36 0.00 1.00
Brentidae 0.38 0.39 0.52 0.22 0.91 0.84
Buprestidae 0.03 0.93 0.76 0.04* -0.37 0.40
Carabidae 0.14 0.76 0.42 0.33 -0.10 0.81
Cerambycidae -0.43 0.32 0.80 0.03* -0.70 0.74
Ceratocanthidae -0.37 0.40 0.32 0.47 -0.37 0.40
Chrysomelidae 0.07 0.87 0.50 0.25 -0.21 0.64
Ciidae 0.22 0.63 0.59 0.16 -0.18 0.69
Cleridae 0.00 1.00 0.71 0.07 -0.28 0.53
Coccinellidae 0.11 0.81 0.54 0.21 -0.07 0.87
Corylophidae 0.09 0.84 0.52 022 -0.14 0.75
Curculionidae 0.21 0.64 0.39 0.38 -0.03 0.93
Elateridae 025 0.58 0.43 0.33 0.00 1.00
Endomychidae 0.49 0.26 -0.27 0.55 0.54 0.20
Erotylidae -0.11 0.81 -0.20 0.66 0.00 1.00
Histeridae -0.22 0.63 0.05 0.91 -0.25 0.58
Hydrophilidae -0.44 0.31 0.66 0.10 -0.75 0.04*
Languridae 0.34 0.25 0.46 0.29 -0.07 0.86
Latridiidae 0.26 0.57 0.48 0.27 -0.14 0.75
Limnichidae 0.32 0.48 0.46 0.29 -0.07 0.87
Lonniidae -0.61 0.14 -0.61 0.14 0.20 0.66
Melyridae 0.54 0.21 0.57 0.17 -0.01 0.96
Mordellidae -0.07 0.87 0.71 0.07 -0.57 0.18
Nitidulidae 0.14 0.76 0.50 0.25 -0.07 0.87
Oederneridae 0.00 1.00 0.00 1.00 -0.20 0.66
Phalacridae 0.35 0.43 0.17 0.70 0.17 0.70
Prionoceridae -0.33 0.46 0.35 0.43 -0.39 0.38
Ptillidae 0.00 1.00 0.00 1.00 -0.20 0.66
Ptilodactylidae -0.36 0.42 -0.66 0.10 0.19 0.67
Salpingdae 0.61 0.14 -0.20 0.66 0.61 0.14
Scarabaeidae 0.12 0.78 0.65 0.11 -0.12 0.78
Scydmaenidae -0.13 0.77 -0.66 0.10 0.57 0.17
Silvanidae -0.23 0.61 -0.12 0.79 -0.06 0.89
Staphylinidae 0.32 0.47 0.37 0.40 0.09 0.84
Tenebrionidae 0.14 0.75 -0.03 0.93 0.23 0.61
Zophridae 0.21 0.64 -0.10 0.81 0.39 0.38
Unknown 0.76 0.04* -0.36 0.42 0.67 0.09

Total 0.21 0.64 0.35 0.43 -0.03 0.93
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Table 5. Shannon-Weiner Index and evenness of canopy beetles between disturbed and undisturbed
site at Ton Nga Chang Wildlife Sanctuary during November 2001 - November 2002.

Study site

Disturbed

Undisturbed

Nov01 Jan02 Mar02 May02 Jul02 Sep02 Nov02 Total

Nov01 Jan02 Mar(02 May02 Jul02 Sep02 Nov02 Total

Species 83 179 111 262 264 2069 278 457 68 146 90 270 206 152 78 388
numbers
Individual 177 365 171 937 605 1,517 1,252 5,024 114 262 129 723 618 573 143 2,562
numbers
Shanon-
Weiner 4.13 4.84 443 426 486 386 429 468 394 457 434 477 432 338 4.08 4.89
Index
Evenness 0.93 093 0.85 0.76 0.86 0.69 0.76 0.76 0.70 0.81 0.77 0.85 0.77 0.60 0.72 0.79
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