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Canopy beetles at Ton Nga Chang Wildlife Sanctuary, Songkhla
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Abstract

Beetles on canopy trees were examined the abundance between distrubed and
undistrubed area of lowland tropical rain forest in Ton Nga Chang Wildlife Sanctuary, Songkhla,
Thailand between November 2001 — November 2002. Pyrethroid fogging was applied to collect
the canopy beetles at 3 randomly selected trees in a permanent plot of 100 X 100 m’ of each study
site every 2 months. The results show that the abundance of canopy beetles compose of 485

species, 80 subfamilies in 42 families. The most individual number of families collected were

Anthicidae, Curculionidae, Chrysomelidae, Elateridae and Staphylinidae. No differences in
Shannon — Wiener Index and evenness were found between distrubed and undistrubed area.

The effect of seasonal change (dry and wet) and study area on individual number of
canopy beetle families were also investigated. It shows that seasonal change influences on
canopy beetles 1n families Coccinellidae and Silvanidae, while the study area affects on canopy
beettls in families Anthicidae, Ceratocanthidae, Coccinellidae and Silvanidae. For the interaction
between seasonal change and study area is also t:ound in the individual number of family
Attelabidae.

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
temnperature and the number of individuals of family Hydrophilidae was negatively correlated

with humidity in this study.

Key words: Canopy, Beetle, Ton Nga Chang Wildlife Sanctuary, Seasonal change, Physical

factors
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Table 1. Individual number and percentage of top five families of canopy beetles between
distrubed and undistrubed area at Ton Nga Chang Wildlife Sanctuary. The sampling were

conducted every 2 months during November 2001 — November 2002 (n= 7).

Family Study area
Undistrubed Distrubed Total
Individual %o Individual % Individual %
number. number 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 15.88 088 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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Table 2. Mean (& se) individual number in each family, total number of individuals and family

number of canopy beetles between distrubed and undistrubed area in wet and dry season at Ton

Nga Chang Wildlife Sanctuary.
Comparison Distrubed area Undistrubed area
Dry (n=4) Wet (n = 3) Dry (n =4) Wet (n= 3)

Aderidae 1.50 (£0.65) 1.67 (£1.21) 0.58 (£0.34) 0
Anobiidae 1.17 (F0.41) 2.22 (£0.85) 2.67 (£1.24) 2.44 (£1.38)
Anthicidae 55 (£26.26) 41.67 (£17.92) | 17.42(£8.72) 14.89 (£7.20)
Anthribidae 3.67 (£1.68) 6.89 (£2.94) 2.25 (£0.63) 2.22 (£1.28)
Attelabidae 0.33 (£0.2) 1.44 (£0.38) 0.33 (£0.19) 0.22 (£0.22)
Bothrideridae 0 0 - 0 0.22 (£0.15)
Brentidae 0.33 (0.14) 0.44 (10.18) 0.33 (£0.14) 0.67 (£0.24)
Buprestidae 0.17 (&0.11) 0.33 (=£0.24) 0.42 (£0.19) 0.56 (£0.29)
Carabidae 3.42 (£1.91) 1.78 (=£0.55) 0.75 (£0.25) 0.89 (£0.45)
Cerambycidae 1.67 (£0.47) 2.00 (£0.58) 1.33 (£0.47) 2.78 (£1.41)
Ceratocanthidae 1.00 (£0.35) 1.00 (£0.67) 0.50 (30.26) 0.56 £ (0.44)
Chrysomelidae 35.33 (£10.37) | 30.00 (£6.33) 15.42 (£4.23) 17.11 (£5.71)
Ciidae 0.67 (0.51) 0.22 (£0.22) 0.58 (£0.26) 0.44 (£0.34)
Cleridae 1.50 (£0.48) 0.33 (£0.24) 1.17 (3£0.60) 1.78 (£0.92)
Coccinellidae 2.00 (£1.15) 2.44 (£1.26) 1.17 (£0.37) 1.56 (£0.87)
Corylophidae 2.42 (£0.99) 3.89 (1£.69) 4.25 (2.08) 0.56 (£0.29)
Curculionidae 23.92 (£6.73) | 35.33(£1044) | 41.42(£13.14) | 21.00(X6.73)
Elateridae 27.02 (£10.39) | 52.56 (£27.00) | 10.75 (£2.47) 7.89 (£2.94)
Endomychidae 0.17 (£0.11) 1.22 (£0.76) 0.33 (0£.19) 0.33 (£0.24)
Erotylidae 1.67 (F0.53) 0.89 (£0.77) 0.33 (£0.19) 0.44 (0.24)
Histgridae 0.33 (0. ;9) 033 (*0.17) | 0.33 (£0.19) | 0.11 (£0.11)
Hydrophilidae 0.33 (£0.19) 0 0.008 (£0.008) 0
Languridae 0.83 X (0.75) 0.22 (££0.15) 0 0
Latridiidae 3.75 (£1.59) 3.44 (£1.50) 1.75 (Z£0.83) 0.56 (3:0.24)
Limnichidae 3.25 (£2.19) 5.78 (=1.91) 3.08 (£2.03) 1.89 (£0.86)
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Table 2 (cont.)
Comparison Distrubed area Undistrubed area

Dry (n =4) Wet (n = 3) Dry (n =4) Wet (n = 3)
Lonniidae 0.008 (0.008) 0 0 0
Melyridae 1.58 (£0.62) 3.89 (£1.29) 0.58 (£0.15) 0.33 (£0.17)
Mordellidae 2.17 (=£0.60) 1.33 (£0.55) 0.92 (£0.25) 0.78 (-0.43)
Nitidulidae 1.33 (£0.62) 2.33 (£1.85) 2.33 (£1.21) 1.00 (£0.76)
Oedemeridae 0.008 (=£0.008) 0 0 0
Phalacridae 7.08 (=4.22) | 8.33 (14.36) 1.92 (0.79) 1.78 (X£1.53)
Prionoceridae 0.42 (£0.23) 0.11 (=£0.11) | 0.008 (£0.008) 0
Ptillidae 0.17 (£0.17) 0 0.008 (==0.008) 0
Ptilodactylidae 0.92 (£0.36) 0.78 (£0736) 0.67 (£0.22) 0.67 (£0.44)
Salpingdae 0 0.11 (£0.11) 0 0
Scarabaeidae 1.25 (£0.42) 1.00 (£0.37) | 0.008 (£0.008) | 0.33 (£0.24)
Scydmaenidae 0.008 (0.008) | 0.11(£0.11) | 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 (£0.97) 4.11 (10.61)
Zophridae 442 (X087) | 11.44(£1033) | 1.00 (£0.44) 2.22 (£1.13)
Unknown 0.25 (£0.13) 0.11 (£0.11) | 0.008 (£0.008) 1.11 (£0.35)
Total 221.25 (£56.93) | 262.78 (x72.80) | 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)

Comparison Source of variance
Season (1) Site (1) Season X Site (1)
Aderidae @ 3.23 ns 13.09 ns o 0.29 ns
Anobiidae 0.43 ns 1.82 ns 0.39 ns
Anthicidae @ 0.36 ns 208.33* | 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 | 09.22 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 280* | 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 - 019ms 0.08 ns 2.86 s
Curculionidae @ 0.001 ns 0.09 ns  1.29ns
Elateridae @ | 0.001 ns | 347 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 @ 3.15 ns 1.00ns | 1.04 ns ]
Languridae @ 1.00 ns 17.83 ns 0.15 ns
Latridiidae @ 0.38 ns 6.59 ns 0.30 ns
“T.imnichidae 0.12 ns 1.87 ns : 091ns
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Companson Source of variance
Season (1) Site (1) Season X Site (1)

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 0.15ns
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
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 Famly # 0.90 ns 4.84 ns 0.69 ns

Note: @ Data were transformed a log (1+X). Variance were not homogeneous (P<0.05)

# Unknown families didn’t include for calculation.
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Table 4. Spearman rank correlation coetficient (r,) and significant value of individual 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)

Family Rainfall (mm) Temperature( °C) Relative humidity (%)
r, 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
Ceratocanthidac -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 l 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
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Table 4 (cont.)
Family Rainfall {mm) Temperature( °C) Relative humidity (%)
r . P r, P r, P

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
Oedernenidae 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 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

o Y = 4
4. ATNNAINNAIUVOIFHANIIVUIIOULDA 19

» Y 1
NNMIFITVANNNRINNAWVBIFLAANUUToUEDA WIUTHURUNThAgns unIU

n': -: o £ J oy o o -
WUA N VUTOULDA IINITY 5,024 772 457 FHA LAZIDAATISVATHA NUNAINUAIUUDITHA

WUTA1UUTOULDATY  (Shannon-Weiner Index) UASAINANUMINTUBYBINITUNINTZIY

- e - B " a8 w &
YRIFIANUTAIWUITOUUOA 18] (Evenness) WUt UAUMIAY 4.68 1Az 0.76 AINAIAL 10

ay id o ' & ay P
'HmmmvnmuLﬁauﬁmnmamq wummwuﬁﬁamuﬁauuaﬂ‘lﬂ FI'I‘FI‘Hﬁﬂ']'IMHﬁ'lﬂHfI'IU
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= w9 " o ' =
voswiiauiazaudeuseald uazmnminauevsIMsUNINIENBYBINIARUEAN
yuSoussatll (Table 5)
Y - 25 % o df - g
nfunnunanaeyaiavesd v ouseald unaiuihauysel wuda
y ¥
o, a ) 1 ar =i = oaw o
unGouvealinadu 2,562 #7388 ¥iia MATIANUNAINNAIWYBIBTANUTANLUTOULEA
» ’
T uus s ssuNARUAIMIAY 4.89 HATAINIINAIIANBUBINITHNINTZIVVOIFUA
a o s X o ad v & oy
WuANUUUTousea WIIAY 0.79 HIERNIRUUAAIABLTHNUATIBEIN SIUIUFUAYES
P or s o o g

Frauudouseald masiinnuvannavvessiaRuauuTousea Ll LazA I
AU DYBINITLNINTLVWVBIFHANUFA I OUEDA 11 (Table 5)

.ﬂ' =t & oy ) df sy g o g a « 9

denSoufsuswiusiassniniunthiisdegasuniu uas Auntheauysel laoly
AT NINATBUANUATIMVBINAANITENTNAURAY 2 UTZHINT (t-test) WU IUIUFUAVD

 d ) ? n o 1 L 1 A w o ax
i FrauuiSouson 1voaNae iU LULANANAUBEINYENYNNADA (t=0.52, P > 0.05)

] = o 1 o i - o o ' ;
WuRuItusRYinunaInnasvesriianuiAswuieusea 1l uazmanuminauoves

MIUNINTEIVBIYTANUTAIUTousea T (1=0.23 ,P > 0.05 1Az t=0.38, P > 0.05

auaay) ( Table 5)

Table 5. Shannon — Weiner Index and evenness of canopy beetles between distrubed and

undistrubed site at Ton Nga Chang Wildlife Sanctuary during November 2001 — November 2002.

Study site
Distrubed Undistrubed
HmrﬂIJ Jan02 ‘ Mar02 M;m_l Juio2 LSepﬂl l‘mm \ T | Novor | .Ilnﬂl: Mar02 | Mayo2 | w02 | sepoz ;m_mz '
Species 83 179 t 111 | 262 | 264 | 269 278 457 68 146 | 90 270 | 206 | 152 | 78

numbers
L . | , - s |
Individual | 177 | 365 | 171 | 937 | 605 | 1,517 | 1,252 [ 5,024 | 114 | 262 | 129 | 723 618 | 573 | 143

numbers

Shanon-

Weiner 4.13 | 4.84 I 443 | 426 {486 | 3.86 | 429 |4.68 |3.94|4.57 434|477 |4.323.38 | 4.08

[ndex |

Evenness | 0.93 | 0.93 | 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

Ay —
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